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1.IntroductiontoM, VB and VH Series PLC

1-1 PLC User Guideline

1-1-1 Structure of a PLC (Programmable Logic Controller)
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1-1-2 Operation and Scanning Timeofa PLC
The PLC operates in the Data Central Processing Unit. The operation is processed as follows:

U

Loading the status (ON/OFF) form external input components
via the input interface and stored in Data Memory

U

Input from External
Sources
User Program
One Cycle of .
“Scan Time"’ Processing

Data Central Processing Unit performs the status according to
the data in Data Memory and the user program. And then, make
deciding also stores the control effect back into Data Memory.

X0 X1
—
Y0
—
User Program
Y20 M100
MO | M105
—

Operation Output

U

Transmit the operation result from Data Memory to the
output port, via the output interface, to control loads.

|

Fig. 1-2

The PLC achieves to simulation the conventional relay switchboard by using the Microcomputer technology. The
Microcomputer scans all I/O status and user program to calculate the control results, and the outcome will follow
the user desires. The brief process is shown as in Fig. 1-2. One cycle of “Scan Time” including spend time to
handle: ( (1 loading the input status from resources, @ to process the user program, @ the operation result
output.) Animportant concept about the "Scan Time" is the most significant difference between a PLC and a
conventional relay switchboard, and it is a critical concept that we need to understand.




1-1-3Input/Output Delay ofaPLC
e |nput Delay of a PLC

The environment of a PLC is always full of interference and noise. For protected a PLC and filtering
input noise, the PLC usually uses Photo-couplers at its input ends to isolate the noise, and also adds
a noise filtering circuit on the input circuit. That will cause an approximately 10 ms input signal delay.
And if the input signals including some excessively narrow-short-signal-waves, that may cause those
signals transmit to the PLC internal operating circuit incorrectly.

e QOutput Delay of a PLC
The PLC conveyed operation result usually through relays or transistors to loadings. There will
be a 10 ms mechanic delay for relays or below a 1 ms delay for transistors.

e A PLC can't capture the swiftly changing input signal

The PLC input signal (ON or OFF) duration time must be longer than a cycle of Scan Time; Otherwise
the PLC can’t be recognized the correct signal properly.

This signal “ON” is unrecognizable. This signal “ON” is recognizable.  This signal “ON" is unrecognizable.
InputSignalﬁ OFF [ ON OFF
‘ ‘ ‘ User Program Processing| ‘ ‘ User Program Processing‘ ‘ | User Program Processing‘ ‘ ‘
Output of _T T_ Input from ’% One Cycle of %‘

Operation Result External Sources “Scan Time”’

1-1-4 Memory Required for a PLC

As a result of the PLC user'S program and some data must be kept, saved and updated anytime. To

prevent the PLC program and data will not lost by a power failure, there are two types of data storage
protect below:

 Using SRAM (Static Random Access Memory) plus a Lithium battery as the data storage for protect
the program and data in case of power failures. Due to Limited battery life span, the battery should
be changed regularly. Otherwise, the program and data will disappear after the battery out. If there
is short of professionally maintenance, using SRAM is not a solution.

@ Using Non-Volatile Memory as the data storage for protect the program and data in case of power
failures. EEPROM (Electrically Erasable Programmable Read-Only Memory) and Flash ROM are
two popular types of the Non-Volatile Memory. This technique using some peculiar components to

keep and preserve the data more than 10 years, which is the most stable solution for a machine is
lack of care.



1-1-5 The Cases a PLC Unable To Replace a Circuit Directly

Some conventional relay switchboard circuits cannot replace by PLC Ladder Circuits directly. At the
left side diagrams below are Ladder Circuits for switchboard and at the right side are alternatives for

PLC.
X1 X2
— 0
X0 X0
-
Xt X2 i> X0 X2
—
X1
—

X0

FF’%M = F ===

1-1-6 Double Coil Out
Please pay attention to the characteristics of PLC:
@ PLC executes the program by orderly scanning (from top to bottom, from left to right).
@ During the program execution, data running and changing only in the memory. The output of the
operation result is only performed at the end of all execution.

The diagram shows below, the coil “Y0” has been set as OUTPUT twice, which is called "Double Coil”.
Inthe PLC program, “X1” is the only useful ( “X0” is useless) input status for control the output coil
“Yo".

X0

X1

Recommendations for solving Double Coil:

Put output commands after execution and parallel all relative status
Using SET, RST instructions

Using CJ instruction

Using SFC (Signal Function Chart).
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1-2 Product Profile of M Series PLC
1-2-1 Primary Features of M Series PLC

€ Efficient Wiring, Saves Labor And Cost
* M Series PLC provides the convenient connector I/O method, which will save labor and avoid
errors to reduce expense.
€ Easy Maintenance Modular Structure
* Modular structural of M series with the wired 1/O connector and conveniently dissociable base,
easy for machine maintenance.
€ Flexible modular structure, available extends to 1024 points
¢ Flexible /0O modular combination easily suited to even the most complicated applications. The M
series is the most competitive ability product in this class.
€ Complete System Function
¢ Built-in Flash ROM program memory (8K Steps), no back-up battery required.

® Main programs, component annotations and program annotations can be completely loaded to the PLC,
which is a very useful tool for system maintenance.

* The password protection function can be used. It protects the copyright of the program and
limited people to change the program.

* Available install a Real Time Clock unit for time dependent applications.

€ Fully Communication Function

* \When the main unit (CPU) using the RS-232 communication port, data can be transferred between
the PLC and computer, HMI or SCADA, also available through a MODEM to remote control, edit
program or data observe.

* Multiplex communication cards and expansion modules provide RS-232 and RS-485 interfaces.

e Support Computer Link, CPU Link, Parallel Link, Easy Link, MODBUS, MODEM and Non Protocol
commutations, to satisfy diversified commutation demands.

@ Plentiful Instructions

* The applied instructions include: program flow, compare, move, arithmetic operation, logical
operation, shift, rotation, high-speed processing and handy instructions, etc.

e Extensive instruction set provides 16 Index Registers, which features more flexible program
editing.
€ Data Bank Provide Large Data Storage

€ High-Speed Pulse Output

* The CPU unit equipped two of maximum 20 kHz high-speed pulse outputs, could drive stepping
motor or servomotor.

€ Interrupt Input and High-Speed Counter

® The CPU unit equipped 6 high-speed input points (X0 ~ X5), could be use for the interrupt inputs
or high-speed counters.

€ Flexible Modular Structure With Multitudinous Models and Modules.
Compact and Ingenious Design, Saves Assembling Space
€ Advanced Windows® Based Software: Ladder Master
e User-friendly interface, and multi-lingual support (English, Traditional Chinese and Simple
Chinese.) Function complete, easy to learn, easy to use.

@ Advanced PDA Palm® OS Based Screen Creation Software : NeoTouch
Inaugurate a New Fashion.



1-2-2 Specifications of M Series PLC

Iltem

Specifications

Operation Control Method

Cyclic Operation by Stored Program

Programming Language

Electric Ladder Diagram + SFC

[/O Control Method

Batch Processing

Operation

Basic Instruction

0.125~3.25us

Processing Time

Applied Instruction

Several us ~ Several 100 us

Basic Instructions

27 (including: LDP, LDF, ANDP, ANDF, ORP, ORF, INV)

Number of
Instructions

Stepladder Instructions

2

Applied Instructions

98

Program Capacity

8 K Steps (Flash ROM built into the unit)

Comment Capacity

2730 comments (16 characters or 8 Chinese characters
for each comment)

Max. Input / Output Points

1024 points: X0~ X777,YO~ Y777

Interrupt Level (1)

. | General 2000 points: MO ~M1999
A“X"(',"i‘/l?’ coill I atched 3120 points: M2000 ~M5119
Special 256 points: M9000 ~ M9255
Q;?ar;a' Initial 10 points: SO ~ S9
State coil General 490 points: S10 ~ S499
(S) Latched 400 points: S500 ~ S899
Annunciaor 100 points: S900 ~ S999 (Latched)
100 ms 200 points: TO~T199 (Timerrange: 0.1 ~3276.7 sec.)
Timer 10 ms 46 points: T200 ~ T245 (Timerrange: 0.01 ~ 327.67 sec.)
(M 1 ms (Retentive) | 4 points: T246 ~T249 (Timer range: 0.001 ~ 32.767 sec.)
100 ms (Retentive)| 6 points: T250 ~ T255 (Timer range: 0.1 ~3276.7 sec.)
16-bit Up General 100 points: C0~C99
Counter Latched 100 points: C100~C199
©) 32-bit General 20 points: C200 ~C219
Up/Down Latched 15 points: C220 ~C234
_ 32-pit 1-phase Counter | 11 points: C235~ C245
High Speed o
Counter (C) Up/Down, 2-phase Counter | 5 po!nts. C246 ~ C250
Latched A/B Phase Counter| 5 points: C251 ~C255
General 7000 points: DO~ D6999
. Latched 1192 points: D7000 ~ D8191
Data (Rg)g'Ster File Register 7000 points: D1000 ~ D7999
Special 256 points: D9000 ~ D9255
Index 16 points: VO~ V7,20~2Z7
Branch Level (P) | 256 points: PO ~ P255
Level 15 points: 6 points for external interrupt, 3 points for

timer interrupt, and 6 points for counter interrupt

Nest Level (N)

8 points: NO ~ N7

Constants

Decimal 16 Bits -32768 ~ 32767
(K) 32 Bits -2147483648 ~ 2147483647
Hexadecimal |16 Bits OH ~FFFFH
(H) 32 Bits OH ~ FFFFFFFFH

Pulse Output

2 points; Max. 20 kHz

Programming Device Link Interface

RS-232C

Communication Link Interface (Optional)

RS-232C or RS-422 / RS-485

Real Time Clock (Optional)

To indicates year, month, day, hour, min., sec. and week

Analog Potentiometer

2 Analog Potentiometers, each one can be seating as 0 ~ 255

Input Power Source Require DC24V =10%, 7TmA/DC24V for each point
Specifications| Input Response Time 0~ 60 ms, variable (Approx. 10 ms, general)
(X0O~X7) | Input Signal Type ON/NC dry contact or NPN Open Collected Transistor
Output Loading Specification DC5V ~30V0.1A
Specifications| Response Time OFF > ON:15us ON— OFF: 30 us
(Y0, Y1) Output Type NPN Transistor Output




1-2-3 Models of M Series PLC

Item Model No. Specifications
CPU M1-CPUT Program capaci_ty: 8K Steps Fl_ash ROM Builo_l—in;
Module 8 points DC24V input and 2 points 0.1A transistor output
Power M-PSA1 AC input power supply module. Input: Ac100 ~ 240V; Output DC24V 500mA
Module |y-psp1 DC24V input power supply module
M-3BS 3 module units mounted base board
Base Unit [M-5BS 5 module units mounted base board
M-8BS 8 module units mounted base board
M-8X1 8 points DC24V input (use ATX connector, cables included)
M-16X1 16 points DC24V input (use ATX connector, cables included)
M-32X1 32 points DC24V input (use D-SUB connector)
M-8YR 8 points relay output (use ATX connector, cables included)
Mcl)/doule M-16YR 16 points relay output (use ATX connector, cables included)
M-8YT 8 points 500mA NPN transistor output (use ATX connector, cables included)
M-16YT 16 points 500mA NPN transistor output (use ATX connector, cables included)
M-32YT 32 points 100mA NPN transistor output (use D-SUB connector)
M-16XY 8 points DC24V input, 8 points relay output (use ATX connector, cables included)
M-4AD Analog input module, 4 points voltage or current input, 14 bits resolution
f/lpoedcuilael M-2DA Analog output module, 2 points voltage or current output, 12 bits resolution
M-1PG Purse output module, one axis positioning control, output pulse: 10 ~ 100Kpps
_ M-RTC RTC (Real Time Clock) expansion cord, indication of year, month, day, hour,
Commutation min., sec. and week.
Port Expansion| y;_»355 RS-232 communication expansion card (including RTC function)
Card M-485R RS-485 communication expansion card (including RTC function)
Extended |M-MP1 8K steps Flash ROM memory card
Memory Card| -pB1 64K words Flash ROM data storage extended card
M-32TB1 Euro feed-through style terminal block adapter for 32 points I/O module
Peripheral |M-32TB2 Barrier style terminal block adapter for 32 points I/O module
M-DUM Dust cover null module
VBUSB-200 200cm (6.56 ft.) length connection cable from PLC Program Writer Port to a
computer (USB A-type female connector)
MWPGC-200 200cm (6.56 ft.) length connection cable from PLC Program Writer Port to a
computer (9 pin female connector)
MWMD-200 200cm (6.56 ft.) length connection cable from PLC Program Writer Port to a
MODEM (9 pin male connector)
MWPC25-200 200cm (6.56 ft.) length connection cable from PLC Program Writer Port to a
computer (25 pin female connector)
Cozgglcetive MWBC-030 30cm (0.98 ft.) length connection cable to connect with two Base Units
MWBC-080 80cm (2.62 ft.) length connection cable to connect with two Base Units
MWBC-120 120cm (3.94 ft.) length connection cable to connect with two Base Units
MWD37-050 50cm (164.04 ft.) length connection adapter cable for 32 points I/O module
MWD37-100 100cm (328.08 ft.) length connection adapter cable for 32 points I/O module
MWD37-200 200cm (656.16 ft.) length connection adapter cable for 32 points I/O module
MWD37-300 300cm (984.25 ft.) length connection adapter cable for 32 points I/O module




MEMO




1-3 Product Profile of VB Series PLC
1-3-1 Primary Features of VB Series PLC

€ Lead-In the Multi-Functional Displ, Promotion Additional Value.

€ Complete System Function
¢ Built-in 16K (VB2, VB1) / 8K (VBO) Steps Flash ROM memories, no back-up battery required.

® The user program, component annotations and program annotations can be completely loaded to
the PLC, which is a very useful tool for system maintenance.

* The password protection function can be used. It protects the copyright of the program and
limited people to change the program.

¢ Available install a Real Time Clock unit for time dependent applications.
* The Main Unit build-in a Multi-Function Display, display information and easy to recognize.

* Plenty of instructions, including: floating point calculations, PID and comparison instructions, etc.

€ Fully Communication Function

* When the Main Unit using the RS-232 communication port, data can be transferred between the
PLC and a computer, HMI, or SCADA, also available through a MODEM to remote controal, edit
program and data observe.

¢ Multiplex communication cards and expansion modules provide RS-232 and RS-485 interfaces.
A system can be expanded up to 11 communications ports.

* The VB series PLC provides communication and link functions, ex: the Computer Link, CPU Link,
Parallel Link, Easy Link, MODBUS (Master/Slave), MODEM and Non Protocol communications.
The VB satisfy the most demanding communication applications.

¢ Provides the MODBUS (Master/Slave) communication mode, which promotes its communication
capability to other peripherals (ex. Inverters or Temperature controllers).
€ Numerous Models, Satisfy the Most Control Demanding

* For a different demand the Main Unit has many kind of models 14 ~ 32 1/O points can select,
satisfy diversified demand.

The Expansion Module has 4X/4Y ~ 16X/16Y points to choose, satisfy diversified expansion.
Provide terminal type or connector type I/O connection.

* Power input provide AC85 ~ 264V or DC24V power supply.

® Provide relay, NPN transistor or PNP transistor output.

® The input type use Sinking/Sourcing selectable mode design.

L]

@ Diversified Special Modules, Supported Diversify Application

* The VB series provide special modules include: analog input modules, analog output modules,
temperature sensor input modules, purse output positioning controller modules, high-speed
counter module, valve control module and communications module etc.

€ Data Bank Provide Large Data Storage

€ High-Speed Pulse Output

¢ The VB1 main unit equipped four point high-speed pulse outputs (Y0,Y1 up to 20 kHz; Y2,Y3 up
to 200kHz), could drive stepping motors or servomotors. Also, the VB1 provides some particular
procession control instructions, which can procure a smooth position control easily.

* The VB0/VB2 main unit equipped two of maximum 7 kHz high-speed pulse outputs, could drive
stepping motors or servomotors.
@ Interrupt Input and High-Speed Counter

* The VB1 series main unit equipped 2 hardware high-speed counters, each one can catch a
200kHz signal (1, 2 or A/B phase).

* The CPU unit equipped 6 high-speed input points (X0 ~ X5), could be use for the interrupt inputs
or high-speed counters.

€ Flexible Modular Structure With Multitudinous Models and Modules
€ Compact and Ingenious Design, Saves Assembling Space

@ Advanced Windows® Based Software: Ladder Master

¢ User-friendly interface, and multi-lingual support (English, Traditional Chinese and Simple
Chinese.) Function complete, easy to learn, easy to use.
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1-3-2 Specifications of VB Series PLC

Item

VBO
Specifications

VB1
Specifications

VB2
Specifications

Operation Control Method

Cyclic Operation by Stored Program

Programming Language

Electric Ladder Diagram + SFC

I/O Control Method

Batch Processing

Operation Basic Instruction

0.375~12.56 us

Processing Time | Applied Instruction

Several us ~ Several 100 us

Basic Instructions

27 (including: LDPLDF, ANDP, ANDF, ORP, ORF, INV)

a;%t;i:ﬁ:; Stepladder Instructions 2
Applied Instructions 133 138 133
Memory Program Capacity 8 K Steps 16 K Steps 16 K Steps
(Fcl:aas%algg}ll\/l) Comment Capacity ?grSG()a%%rB?nimzés)G characters or 8 Chinese characters
Program Comment Capacity | 20,000 characters or 10,000 Chinese characters
Max. Input / Output Points 128 points | 256 points 512 points
. | General 3120 points: MO ~M1999, M4000 ~M5119
A”X"('f/lrg’ coll M atened 2000 points: M2000 ~ M3999
Special 256 points: M9000 ~ M9255
'F?;e;”a' Initial 10 points: SO ~ 59
y State coil General 490 points: S10 ~ S499
(S) Latched 400 points: S500 ~ S899
Annunciaor 100 points: S900 ~ S999 (Latched)
100mS 200 points: TO~T199 (Timer range: 0.1 ~3276.7 sec.)
Timer 10mS 46 points: T200 ~ T245 (Timerrange: 0.01 ~ 327.67 sec.)
(T) 1 ms (Retentive) | 4 points: T246 ~ T249 (Timer range: 0.001 ~ 32.767 sec.)
100 ms (Retentive)| 6 points: T250 ~ T255 (Timer range: 0.1 ~3276.7 sec.)
16-bit Up General 100 po?nts: C0~C99
Counter Latched 100 points: C100~C199
© 32-bit General 20 points: C200 ~ C219
Up/Down || atched 15 points: C220 ~ C234
High Speed 32_pit 1-phase Counter | 11 ploint.s: C235~C245 (signal Frequenc‘y: 10 kHz Max.)
Counter (C) Up/Down, 2-phase Counter | 5 points: C246 ~ C250 (Signal Frequency: 10 kHz Max.)
Latched A/B Phase Counter| 5 points: C251 ~ C255 (Signal Frequency: 5 kHz Max.)
General 7680 points: DO~ D6999, D7512 ~D8191
) Latched 512 points: D7000~D7511
Data Fgf'Ster File Register 7000 points: D1000 ~ D7999
Special 256 points: D9000 ~ D9255
Index 16 points: VO~ V7,20 ~2Z7
Branch Level (P) | 256 points: PO ~ P255
ntorupt Lovel ()| 18 BOIS: € PO o1 extermal nterrupt, S prnts for
Nest Level (N) 8 points: NO ~ N7
Decimal 16 Bits -32768 ~ 32767
Constants (K) 32 Bits -2147483648 ~ 2147483647
Hexadecimal |16 Bits OH~FFFFH
(H) 32 Bits OH ~ FFFFFFFFH

Hardware 32 Bit High Speed Counter

2 points 200 KHz

2 points, 2 points 20 kHz; | 2 points,
Pulse Output 7 KHz Max. 2 points 200 kHz | 7 KHz Max.
Programming Device Link Interface RS-232C

Communication Link Interface (Optional)

RS-232C or RS-422 / RS-485

Real Time Clock (Optional)

To indicates year, month, day, hour, min., sec. and week

The Number of Special Modules Limited

Limited 2 Special
Modules

Limited 8 Special
Modules

Limited 16 Special
Modules

Multi-Functional Display

128 points (168 LED) display for I/O status and information

Analog Potentiometers

2 Analog Potentiometers, each one can be seating as 0~255
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1-3-3 Models of VB Series PLC

Item Model No. Specifications
VBO-14M % —& 8 points DC24V input, 6 points output, One set DC24V 420mA output, Barrier terminal 1/0O
VBO-20M % —& 12 points DC24V input, 8 points output, One set DC24V 420mA output, Barrier terminal 1/0
VBO Series |VB0-28M*—¢ 16 points DC24V input, 12 points output, One set DC24V 420mA output, Barrier terminal I/O
Main Unit VB0O-32M % — & 16 points DC24V input, 16 points output, One set DC24V 420mA output, Barrier terminal 1/0O
VBO-32M % —#C | 16 points DC24V input, 16 points output, One set DC24V 420mA output, ATX connector I/O (W/cables)
VB1-14MT-D DC 24V power input, 8 points DC 24V input, 6 points NPN transistor output, Barrier terminal 1/O
\I\/llzgnsj:ifs VB1-24MT-D DC 24V power input, 14 points DC 24V input, 10 points NPN transistor output, Barrier terminal /O
VB1-32MT-D DC 24V power input, 16 points DC 24V input, 16 points NPN transistor output, Barrier terminal 1/0O
VB2-16M % — & 8 points DC24V input, 8 points output, One set DC24V 420mA output,Barrier terminal I/0O
\I\lllzianLTrr]Iifs VB2-32M % — & 16 points DC24V input, 16 points output, One set DC24V 420mA output, Barrier terminal I/O
VB2-32M % —&C | 16 points DC24V input, 16 points output, One set DC24V 420mA output, ATX connector I/O (W/cables)
Expansion |VB-32EX-¢ 16 points DC24V input, 16 points output, One set DC24V 420mA output, Barrier terminal /O
Unit VB-32EX% -¢C 16 points DC24V input, 16 points output, One set DC24V 420mA output,ATX connector I/O (W/cables)
VB-32XY % 16 points DC 24V input, 16 points output, Barrier terminal /O
VB-16XY % 8 points DC24V input, 8 points output, Barrier terminal /O
VB-16X 16 points DC24V input, Barrier terminal input
VB-16Y % 16 points output, Barrier terminal 1/0
VB-8XY % 4 points DC24V input, 4 points output, Barrier terminal I/O
Expansion VB-8X 8 points DC24V input, Barrier terminal input
Module VB-8Y & 8 points output, Barrier terminal Output
VB-32XY % - C 16 points DC 24V input, 16 points output, ATX connector I/O (with cables)
VB-16XY % - C 8 points DC24V input, 8 points output,ATX connector I/O (with cables)
VB-16X-C 16 points DC24V input, ATX connector input (with cables)
VB-8X-C 8 points DC 24V input, ATX connector input (with cables)
VB-8Y k- C 8 points output, ATX connector output (with cables)
VB-4AD Analog input module, 4 points voltage or current input, 12 bits resolution
VB-2DA Analog output module, 2 points voltage or current output, 12 bits resolution
VB-4DA Analog output module, 4 points voltage or current output, 8 bits resolution
VB-3A Analog I/0 module, 2 points voltage or current 12 bits resolution input, 1 points voltage or
current 12 bits resolution output
VB-6A Analog I/0 module, 4 points voltage or current 12 bits resolution input, 2 points voltage or
current 12 bits resolution output
4 channels temperature , . . . .
VB-4T input module K/J type thermocouple inputs, 0.1°C (0.18°F) resolution, Equipped
8 oh o1 X with the cold junction compensation, open circuit detection and
_ channels temperature digital filter
VB-8T input module 9
VB-2PT 2 channels temperature
input module 3-wire PT-100 3850PPM/°C , 0.1°C (0.18°F") resolution, Equipped with
Special VB-4PT 4 channels temperature | 0Pen circuit detection and digital filter
Module input module
VB-1LC 1 channel temperature K/J type thermocouple or 3-wire PT-100 3850PPM/°C inputs, 0.1°C
control module (0.18°F) resolution, Support CT input for observe current,
2 channels temperature Open-collector output to perform PID control, Auto Tuning and
VB-2LC ide 14 al d
control module provide 14 alarm modes
VB-1PG 1 axis pulse output positioning control module, Output pulse frequency: 10 pps ~ 100 Kpps
VB-1HC 1 point High-Speed Counter module, Counts pulses up to 45 kHz, 2 channels hardware
compare output
Ve 2 channels proportional Valve Control Module; 12 bit DAC, up to 1.05A/Ch, available to set th
VB Min./Max. currents and adjust rising/falling slopes
VB-1COM Serial-line communication expansion module, Photo-coupler isolating, Transmission
distance: 1,000 m (3280 ft.) Max.(RS485)
VB-PWR Power expansion module, Input: AC 100V ~ 240V,
Output: DC5V 0.4A/DC12V 0.8A/DC24V 0.5A(for sensors)
o IVB-485A RS 485 communication expansion module, Photo-coupler isolating, Transmission
Communication distance: 1,000 m (3280 ft.) Max.
Expansion - : :
Module VB-CADP Dual communication ports expansion module, Includes an isolated RS-232/485 port and an

isolated RS-485 port, Transmission distance: 1,000 m (3280 ft.) Max. (RS-485)




Item Model No. Specifications
.. |vB-232 RS-232 communication expansion card
Communication — - - -
Expansion Card | yg-485 RS-422/RS-485 communication expansion card, No isolation,
Transmission distance: 50 m (162 ft.) Max.
Memory and VB-MP1R 16K Steps Flash ROM memory expansion card, Including RTC function
RTC Expansion | VB-RTC RTC (Real Time Clock) expansion card, Indicates of year, month, day, hour, min., sec. and week
Card VB-DB1R 128 words data storage expansion card, Including RTC function
VBUSB-200 200 cm (6.56 ft.) length connection cable from PLC Program Writer Port to a computer
. (USB A-type female connector)
MWPC-200 200 cm (6.56 ft.) length connection cable from PLC Program Writer Port to a computer
(9 pin female connector)
MWMD-200 200 cm (6.56 ft.) length connection cable from PLC Program Writer Port to a MODEM
(9 pin male connector)
B 200 cm (6.56 ft.) length connection cable from PLC Program Writer Port to a computer
) MWPC25-200 (25 pin female connector)
Connective
Cable VBMD09-200 200 cm (6.56 ft.) length connection cable from PLC Program Writer Auxiliary Port to a MODEM
(9 pin male connector)
VBPC25-200 200 cm (6.56 ft.) length connection cable from PLC Program Writer Auxiliary Port to a computer
(25 pin female connector)
VBEDHMI-200 200 cm (6.56 ft.) length connection cable from PLC Program Writer Auxiliary Port to a Fuji or
Digital HMI (25 pin male connector)
VBEC-050 50 cm (6.56 ft.) length of VB series PLC expansion cable
VBEC-100 100 cm (6.56 ft.) length of VB series PLC expansion cable
B 30W power supply, Input: AC 100V ~ 240V,
Power Supply | VB-30PS Output: DC 5V 0.2A/ DC 24V 1.2A
Setting Board | DAP-100 4 keys data setting board, to collocating with Multi-Functional Display for seating arguments.

* -- QOutput type
¢ -- Power type

R: relay output
A: AC 100V ~ 240V (-15% / +10%)

T. NPN transistor output P: PNP transistor output

D: DC24V (-15% / +20%)
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1-4 Product Profile of VH Series PLC
1-4-1 Primary Features of VH Series PLC

@ Error Code Display Function *
® The LCD display screen on the Main Unit, which is not only for displaying the 1/O status, but also

has 109 error codes (01 ~99 and EO ~ E9) display function. This very useful function will promote
the machine system maintenance effecting.
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@ Interrupt Input and High Speed Counter Function

The Main Unit contains 6 rapid points (X0 ~ X5) can be used as the external interrupt input
terminal and high speed counter input terminal. It can be connected up to 6 single-phase
high-speed counter input signals or 2 AB-phase rotation encoder.

A phase \_, I_

\/

B phase
A phase

\/

\/

B phase

\/

€ Complete System Function

Built-in 4K Steps Flash ROM memories, no back-up battery required.

The user program, component annotations and program annotations can be completely loaded to
the PLC, which is a very useful tool for system maintenance.

Plenty of instructions, including (rise/fall) pulse and in-line comparison instructions made smoothly
program editing.

The password protection function can be used. It protects the copyright of the program and
limited people to change the program.

Available install a Real Time Clock unit for time dependent applications.*
Wide range AC input power supply, operating voltage from AC 85V to AC 264V *

@ Flexible Modular Structure With Multitudinous Models and Modules

The Main Unit provided 10 ~ 60 I/O points for various needs.

The 1/0 expansion modules provided from 4X/4Y to 16X/16Y, fully support expansion feature needs. *

@ Fully Communication Function

When the Main Unit using RS-232 communication port (CP1), data can be transferred between
the PLC and the computer, HMI, or SCADA, also available through a MODEM to remote control,
edit program and data observe.

Multiplex communication cards and expansion modules provide RS-232 and RS-485 interfaces.
A system can be expanded up to 3 communications ports (CP1 ~ CP3).

The VH series PLC through the Computer Link (protocol for VH, VB and the M series) or MODBUS
slave communication protocol to connect with a computer, HMI or SCADA become a local area
network monitor.

The VH series PLC has the MODBUS (Master) communication function, which can be used for
connect with any MODBUS peripherals to access data.

The VH series PLC has the Non-Protocol communication function, it does not administer specific
communication protocol. All the communication processes are customized and completed by
PLC's user program, for connecting with various equipments which do not have the MODBUS
communication protocol.

@ Advanced Windows® Based Software: Ladder Master

User-friendly interface, function complete, easy to learn, easy to use.

* Not available for VH-10MR and VH-14MR
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1-4-2 Specifications of VH Series PLC

Item Specifications
Operation Control Method Cyclic Operation by Stored Program
Programming Language Electric Ladder Diagram + SFC
I/O Control Method Batch Processing
Operation Basic Instruction 0.375~12.56 us
Processing Time | Applied Instruction Several us ~ Several 100 us
Basic Instructions 27 (including: LDP,LDF, ANDP, ANDF, ORP, ORF, INV)
Numbgr of Stepladder Instructions 2
Instructions
Applied Instructions 81
Memory Program Capacity Built-in 4 K Steps Flash ROM
(Flcaas%aFC{(lit)}l/\/l) Comment Capacity ?grBé)a%%rggqmemgr(]g)e characters or 8 Chinese characters
Program Comment Capacity 20,000 characters or 10,000 Chinese characters
Max. Input / Output Points 128 points: X0 ~X77,Y0~Y77
. ~ |General 384 points: MO ~ M383
A“X"Em Coll M atched 128 points: M384 ~ M511
'F;‘;e;;‘a' Special 256 points: M9000 ~ M9255
State Coil Initial 10 points: SO ~ S9 (Latched)
(S) Latched 118 points: S10~8127
. 100mS 63 points: TO~T62 (Timer range: 0.1 ~3276.7 sec.)
Tl(r?)er 10mS 31 points: T32 ~T62 (Timer range: 0.01 ~327.67 sec.),
when the coil M9028= “ON”
1ms 1 points: T63 (Timer range: 0.001 ~ 32.767 sec.)
Counter 16-bit Up General 16points: C0~C15
(C) Latched 16 points: C16 ~ C31
High Speed 32-bit 1-phase Counter | 11 ppint.s C235~C245 (Signal Frequenc.y: 10 KHz Max.)
Counter (C) Up/Down, |2-phase Counter | 5 points: C246 ~ C250 (Signal Frequency: 10 KHz Max.)
Latched A/B Phase Counter| 4 points: C251 ~ C254 (Signal Frequency: 5 KHz Max.)
General 128 points: DO~ D127
. Latched 128 points: D128 ~ D255
Data (F‘S;J'Ster Special 256 points: D9000 ~ D9255
Index 16 points: VO~ V7,20 ~2Z7
Branch Level (P) | 64 points: PO~ P63
ntorupt Lovel ()| 18 BOIS: € PO o1 extermal nterrupt, S pornts for
Nest Level (N) 8 points: NO ~ N7
Decimal 16 Bits -32768 ~ 32767
Constants (K) 32 Bits 2147483648 ~2147483647
Hexadecimal |16 Bits OH ~ FFFFH
(H) 32 Bits OH ~ FFFFFFFFH
Pulse Output 1 point; Max. 7 KHz
Programming Device Link Interface CP1 E?A_lzgrzﬁb%/gli\l/lable direct connect to a computer,

RS-232C or RS-422 / RS-485, available direct connect

Communication Link Interface CP2 (Optional) 10 a computer. HMI or MODEM

Communication Link Interface CP3 (Optional) RS-485, available direct connect to a computer, HMI
Real Time Clock (Optional) To indicates year, month, day, hour, min., sec. and week
Error Code Display Function Displays 109 error codes (01~99 and EO~E9)

Analog Potentiometer 2 Analog Potentiometers, each one can be seating as 0—255




1-4-3 Models of VH Series PLC

Item Model No. Specifications
VH-10MR 6 points DC24V input, 4 points output, Power source; DC24V
VH-14MR 8 points DC24V input, 6 points output, Power source: DC24V
VH-20MR 12 points DC24V input, 8 points output, Power source: AC100 ~ 240V, One set DC24V
420mA output
VH-24MR 14 points DC24V input, 10 points output, Power source: AC100 ~ 240V, One set DC24V
Main Unit 420mA output
ain Uni
VH-28MR 16 points DC24V input, 12 points output, Power source: AC100 ~ 240V, One set DC24V
420mA output
VH-32MR 16 points DC24V input, 16 points output, Power source: AC100 ~ 240V, One set DC24V
420mA output
VH-40MR 24 points DC24V input, 16 points output, Power source: AC100 ~ 240V, One set DC24V
420mA output
VH-60MR 36 points DC24V input, 24 points output, Power source: AC100 ~ 240V, One set DC24V
420mA output
Expansion VH-32ER 16 points DC24V input, 16 points output, Power source: AC100 ~ 240V, One set DC24V
Unit 420mA output
VH-28XYR 20 points DC24V input, 8 points relay output
VH-16XYR 8 points DC24V input, 8 points relay output
Expansion VH-16X 16 points DC24V input
Module VH-8XYR 4 points DC24V input, 4 points relay output
VH-8X 8 points DC24V input
VH-8YR 8 points relay output
L RS 485 communication expansion module, Photocoupler isolating, Transmission distance:
Communication| VB-485A 1,000 m (3280 ft.) Max.
Expansion
MOF:que VB-CADP Dual communication ports expansion module, Includes an isolated RS-232/485 port and an
isolated RS-485 port, Transmission distance: 1,000 m (3280 ft.) Max. (RS-485)
L VB-232 RS-232 communication expansion card
Communication
Expansion Card VB-485 RS-422/RS-485 communication expansion card, No isolation, Transmission distance:
50 m (162 ft.) Max.
VB-MP1R Flash ROM memory cartridge (Only 4 K steps programs stored for VH Series), Including RTC
Expansion function
Card
VB-RTC RTC (Real Time Clock) expansion card, Indicates of year, month, day, hour, min., sec. and week
VBUSB-200 200 cm (6.56 ft.) length connection cable from PLC Program Writer Port to a computer
- (USB A-type female connector)
MWPC-200 200 cm (6.56 ft.) length connection cable from PLC Program Writer Port to a computer
(9 pin female connector)
) 200 cm (6.56 ft.) length connection cable from PLC Program Writer Port to a MODEM
MWMD-200 (9 pin male connector)
B 200 cm (6.56 ft.) length connection cable from PLC Program Writer Port to a computer
MwWPC25-200 (25 pin female connector)
VBPC09-200 200 cm (6.56 ft.) length connection cable from PLC Program Writer Auxiliary Port to a computer
Connective (9 pin female connector)
Cable VBMDO09-200 200 cm (6.56 ft.) length connection cable from PLC Program Writer Auxiliary Port to a MODEM
(9 pin male connector)
VBPC25-200 200 cm (6.56 ft.) length connection cable from PLC Program Writer Auxiliary Port to a computer
(25 pin female connector)
B 200 cm (6.56 ft.) length connection cable from PLC Program Writer Auxiliary Port to a Fuji or
VBFDHMI-200 Digital HMI (25 pin male connector)
VHEC-050 50 cm (6.56 ft.) length of VH series PLC expansion cable
Power Supply | VB-30PS 30W power supply, Input: AC 100V ~ 240V,

Output: DC5V0.2A/DC 24V 1.2A
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1-5Instruction Table of M, VB, VH Series PLC
1-5-1 Basic Instruction Table

Instruction . . Applicable PLC Type | Ref.
. Function Devices ids yp P
Title M VB VH age
Initial logical operation contact type NO -
LD (normally open) X,Y,M,§,T,C O O O 75
Initial logical operation contact type NC
LDI (normally closed) X,Y,M,S, T,C O @) O 75
AND Serial link of NO (normally open) contacts X,Y,M,S, T,C O O O 75
ANI Serial link of NC (normally closed) contacts X,Y,M,S, T,C O O O 75
OR Parallel link of NO (normally open) contacts X,Y,M,S, T, C O O O 75
ORI Parallel link of NC (normally closed) contacts X,Y,M,S, T, C @) O O 75
ANB Serial link of multiple parallel circuits — @) O O 76
ORB Parallel link of multiple contact circuits — O O O 76
ouT Final logical operation type coil drive Y. M,S, T, C O O O 75
SET Sets component permanently ON Y, M, S O O O 79
RST Resets component permanently OFF Y,M,S, T,C,D O O O 79
PLS Rising edge pulse Y, M O @) O 79
PLF Falling/trailing edge pulse Y, M O O O 79
MC Denotes the start of a master control block NO~N7 O O O 78
MCR Denotes the end of a master control block NO~N7 O @) O 78
Stores the current result of the internal PLC
MPS operations - o O O 77
Reads the current result of the internal PLC
MRD operations o © O © 77
Pops (recalls and removes) the currently o -
MPP stored result O O O 77
NOP No operation or null step — O O O -
END Force the current program scan to end — O O O 75
LDP Initial logical operation Rising edge pulse X, Y,M,S, T,C O O O 81
LDF gw:ltllsa; logical operation Falling/trailing edge X.Y.M.S.T.C O o O 81
ANDP Serial link of Rising edge pulse X, Y,M,S, T,C O O O 81
ANDF Serial link of Falling/trailing edge pulse X, Y,M,S, T,C O O O 81
ORP Parallel link of Rising edge pulse X,Y,M,S, T, C O O @) 81
ORF Parallel link of Falling/trailing edge pulse X,Y,M,S, T,C O O O 81
Invert the current result of the internal PLC
INV operations - O O O 81
Step Ladder Instruction Table
Instruction . . Applicable PLC Type | Ref.
. Function Devices PP yp P
Title M VB VH age
STL Initiation of Stepladder S O O O 87
REL End of Stepladder — O @) O 87

17




1-5-2 Applied Instruction Table

Instruction Applicable
Type ;':c Title Function PLC Type Ifaegf.e
- /D M [VB]VH
00 cJ p | Conditional jump Ol OO 10
01 CALL P | Call subroutine OO O] 1M
02 SRET Subroutine return OO0 1
03 IRET Interrupt return O]l O] O 112
Program 04 EI Enable interrupt Ol O O 112
Flow 05 DI Disable interrupt Ol O| O 112
06 FEND Firstend O O O 113
07 WDT P | Watch Dog Timer refresh Ol O | O 114
08 FOR Start of a FOR-NEXT loop O] O] O] 115
09 NEXT End of a FOR-NEXT loop Ol O | O 115
10 | D |CMP P | Compare Ol O| O 118
11 D | ZCP P | Zone compare OlO | O 19
12 | D | MOV P | Move O] O | O] 120
13 SMQOV P | Shift move O O O 121
°°;“n|:|a’e 14 | D | CML P | Compliment ololo] 122
Move 15 BMOV P | Block move O] O] O] 123
16 D | FMOV P | Fillmove Ol O | O 124
17 D | XCH P | Exchange Ol O] O 125
18 | D | BCD P | Converts BIN - BCD OO || O] 126
19 D | BIN P | Converts BCD —~ BIN Ol O | O 126
20 D | ADD P | Addition (S1)+(S2) — (D) Ol O | O 128
21 D | SUB P | Subtraction (S1) - (S2) ~ (D) O]l O | O 129
22 D | MUL P | Multiplication (S1)x(S2) - (D+1,D) O O O 130
Arithmetic 23 D | DIV P | Division (S1)+(S82) > (D), (D+1) Ol O O 131
and 24 | D |INC P | Increment (D)+1— (D) O]l O | O] 132
Logical 25 | D | DEC P | Decrement (D)1 — (D) Olo|l o] 132
Operations ™5™ 5 TWaND | P | Logic word AND (S1) A(S2) > (D) OO0 183
27 D | WOR P | Logic word OR (S1) v(S2) »> (D) Ol O | O 133
28 D | WXOR P | Logic word exclusive OR (S1)~(S2) ~ (D) O O O 133
29 | D | NEG P | Negation (D)+1 > (D) OO0 134
30 D | ROR P | Rotation Right Ol O | O 136
31 D | ROL P | Rotation Left O] O | O] 136
32 D | RCR P | Rotation Right with carry Ol O | O 137
33 D | RCL P | Rotation Left with carry Ol O | O 137
Rotary 34 SFTR P | Bit shift Right Ol O] O] 138
Sal?i‘:t 35 SFTL P | Bit shift Left Ol O | O 138
36 WSFR P | Word shift Right Ol 0O 139
37 WSFL P | Word shift Left Ol O 140
38 SFWR P | Shift register write (FIFO Write) O] O] O] 14
39 SFRD P | Shift register read (FIFO Read) O]l O] O 142
40 ZRST P | Zone reset O] O | O 144
41 DECO P | Decode O] O] O] 145
42 ENCO P | Encode Ol O | O 146
43 | D |SUM P | The sum of active bits O] O 147
Data 44 | D | BON P | Check specified bit status o010 148
Operation | 45 | D | MEAN P | Mean O] 0O 149
46 ANS Timed annunciator set Ol 0 150
47 ANR P | Annunciator reset O] O 150
48 | D | SQR P | Squareroot Ol O 152
49 D | FLT P | BIN integer — Binary floating point format O O 153

* D~ A32 bit mode instruction option.
X P ~Pulse (signal) operation option.

* O~Theapplicable PLC type



Instruction

Applicable

Type ;NC Title Function PLC Type Fl’:{aegf.e
0- Ip P M [ VB[ VH
50 REF P | I/Orefresh O] O | O] 156
51 REFF P | I/O refresh and filter adjust Ol 0O 157
52 MTR Input matrix ol o 158
53 | D | HSCS High Speed Counter set Ol O | Ol 159
High-speed | 54 | D | HSCR High Speed Counter reset O] O | O] 161
Processing 55 D | HSZ High Speed Counter zone compare O] O 162
56 SPD Speed detection O]l O | O] 187
57 | D | PLSY Pulse Y output Ol O] O 168
58 PWM Pulse width modulation O] O] O] 189
59 | D |PLSR Variable speed of Pulse output Ol o 170
61 D | SER P | Search O] O 174
62 | D | ABSD Absolute Drum sequencer Ol O | O] 175
63 INCD Incremental Drum sequencer O1O || O] 177
Handy 64 TTMR Teaching Timer Ol O 178
Instruction 65 STMR Special Timer Ol O 179
66 ALT P | Alternate state O] O | O] 180
67 RAMP Ramp variable value Ol O | O 181
69 SORT Sort data O] O 183
70 D | TKY Ten Key input O O 186
71 D | HKY Hexadecimal Key input Ol 0 187
72 DSW Digital Switch (Thumbwheel input) O] O 189
External 73 SEGD P | Seven Segment Decoder oOlo |l o 190
Setting 74 SEGL Seven Segment with Latch Ol o 191
and
Display ™7¢ ASC ASCIl code Convert o]0 193
77 PR Print O] 0O 194
78 | D | FROM P | Read from a special function block Ol O 195
79 D|TO P | Write to a special function block O O 195
80 RS Serial communication instruction O] O | O] 198
81 D | PRUN P | Parallel Run O] 0O 202
82 ASCI P | Converts HEX — ASCII O] O | O] 203
External 83 HEX P | Converts ASCII > HEX O] O | O] 204
Serial 84 CcCD P | Check Code Ol O | Ol 205
Comm- 85 VRRD P | VR volume read O|O| O] 206
unications | gg VRSC P | VRvolume scale Olo] o] 207
88 PID PID control loop @) 344
89 LINK Easy Link communication Ol O 208
149 MBUS MODBUS communication O | O | 355
110 | D | ECMP P | Compares two BIN floating point values O 214
111 D | EZCP P | Compares a BIN float range with a BIN float value O 215
118 | D | EBCD P | Converts BIN floating point format to DEC format O 216
119 | D | EBIN P | Converts DEC format to BIN floating point format O 216
120 | D | EADD P | Adds up two BIN floating point numbers O 217
. 121 | D | ESUB P | Subtracts one BIN floating point number from another O 218
:':iztt'“g 122 | D | EMUL P | Multiplies two BIN floating point numbers O 219
123 | D | EDIV P | Divides one BIN floating point number from another O 220
127 | D | ESQR P | Square root of a BIN floating point value O 221
129 | D | INT P | BIN floating point — BIN integer format O 2922
130 | D | SIN P | Calculates the sine of a BIN floating point value O 223
131 | D | COS P | Calculates the cosine of a BIN floating point value O 224
132 | D | TAN P | Calculates the tangent of a BIN floating point value O 225




Instruction

Applicable

Type ;NC Title Function PLC Type Fl’:{aegf.e
0- Ip P M [ VB [ VH
90 DBRD P | Reads data from the data bank O] O 228
91 DBWR P | Writes data into the data bank Ol O 229
147 D | SWAP P | Swaps high/low byte Ol O 230
Others 169 | D | HOUR Operational Hour meter O 361
176 TFT Timer (10 ms) Ol O O] 231
177 TFH Timer (100 ms) O] O | O] 232
178 TFK Timer (1 sec.) O]l O] O] 233
155 | D | ABS Absolute current value read VB1 253
. 156 | D | ZRN Zero position return VB1 254
Position ™00 oy Pulse variable output VB1 255
Control - :
158 | D | DRVI Drive to increment VB1 256
159 | D | DRVA Drive to absolute VB1 257
160 TCMP P | Compare two times Ol o 236
161 TZCP P | Compare atime to a specified time range O O 237
162 TADD P | Adds ups two time values to get a new time O O 238
Time & 163 TSUB P | Subtracts one time value from another to get a new time Ol O 239
Convert 166 TRD P | Reads the RTC current value to a group of registers O]l O 240
167 TWR P | Setsthe RTC to the value stored in a group of registers Ol O | O 241
170 | D | GRY P | Converts BIN — Gray code Ol O 242
171 | D | GBIN P | Converts Gray code ~ BIN Ol 0O 243
224 | D | LD= Initial comparison contact. Active when (S1)=(S2) Ol O 246
225 | D | LD> Initial comparison contact. Active when (S1)>(S2) Ol O 246
226 | D | LD< Initial comparison contact. Active when (S1)<(S2) Ol O 246
228 | D |LD<> Initial comparison contact. Active when (S1)#(S2) Ol O 246
229 | D | LD<= Initial comparison contact. Active when (S1)<(S2) Ol O 246
230 | D | LD>= Initial comparison contact. Active when (S1)=(S2) Ol O 246
232 | D | AND= Serial comparison contact. Active when (S1)=(S2) Ol O 246
233 | D | AND> Serial comparison contact. Active when (S1)>(S2) Ol O 246
In-line 234 | D | AND< Serial comparison contact. Active when (S1)<(S2) Ol O 246
Comparisons| 236 | D | AND< > Serial comparison contact. Active when (S1)=(S2) Ol O | 246
237 | D | AND<= Serial comparison contact. Active when (S1)<(S2) Ol O 246
238 | D | AND>= Serial comparison contact. Active when (S1)=(S2) Ol O 246
240 | D | OR= Parallel comparison contact. Active when (S1)=(S2) OO 246
241 | D | OR> Parallel comparison contact. Active when (S1)>(S2) Ol O 246
242 | D | OR< Parallel comparison contact. Active when (S1)<(S2) Ol O 246
244 | D | OR<> Parallel comparison contact. Active when (S1)#(S2) Ol O 246
245 | D | OR<= Parallel comparison contact. Active when (S1)<(S2) Ol O 246
246 | D | OR>= Parallel comparison contact. Active when (S1)=(S2) Ol O 246
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Instruction

Applicable

Type FNC Title Function PLC Type Fl’:{aef.e

No. 'y M [vB[vh| 9

20 D | ADD P | Addition (S1)+(S2) —» (D) O] O |0 128

46 ANS Timed annunciator set Ol O 150

47 ANR P | Annunciator reset O] O 150

62 D | ABSD Absolute Drum sequencer O]l OO 175

66 ALT P | Alternate state O] O | O] 180

76 ASC ASCIl code Convert O] 0O 193

82 ASCI P | Converts HEX — ASCII O]l O | O] 203

A 155 | D | ABS Absolute current value read VB1 253
232 | D | AND= Serial comparison contact. Active when (S1)=(S2) Ol O 246

233 | D | AND> Serial comparison contact. Active when (S1)>(S2) Ol O 246

234 | D | AND< Serial comparison contact. Active when (S1)<(S2) Ol 0O 246

236 | D | AND<> Serial comparison contact. Active when (S1)=(S2) Ol O 246

237 | D | AND<= Serial comparison contact. Active when (S1)<(S2) Ol O 246

238 | D | AND>= Serial comparison contact. Active when (S1)=(S2) O | O | 246

15 BMOV P | Block move O] O | O] 123

18 | D | BCD P | Converts BIN - BCD Ol O | O 126

B 19 | D | BIN P | Converts BCD — BIN O]l O | O] 126
44 | D |BON P | Check specified bit status Ol O 148

00 cJ p | Conditional jump OlO | O] 10

01 CALL P | Call subroutine OO 1O 1

10 | D |CMP P | Compare OO | O] 118

c 14 D | CML P | Compliment O] O | O 122
84 CcCD P | Check Code Ol O| O 205

131 | D | COS P | Calculates the cosine of a BIN floating point value O 224

05 DI Disable interrupt Ol O || O] 112

23 D | DIV P | Division (S§1)+(S2) - (D), (D+1) O] O |0 131

25 | D | DEC P | Decrement (D)-1— (D) O]l O | O 132

D 41 DECO P | Decode O] O] O] 145
72 DSW Digital Switch (Thumbwheel input) O O 189

90 DBRD P | Reads data from the data bank Ol O 228

91 DBWR P | Writes data into the data bank Ol O 229

158 | D | DRVI Drive to increment VB1 256

159 | D | DRVA Drive to absolute VB1 257

04 EI Enable interrupt OO | O | 12

42 ENCO P | Encode O] O] O] 146

110 | D | ECMP P | Compares two BIN floating point values O 214

111 | D | EZCP P | Compares a BIN float range with a BIN float value O 215

118 | D | EBCD P | Converts BIN floating point format to DEC format O 216

E 119 | D | EBIN P | Converts DEC format to BIN floating point format O 216
120 | D | EADD P | Adds up two BIN floating point numbers O 217

121 | D | ESUB P | Subtracts one BIN floating point number from another O 218

122 | D | EMUL P | Multiplies two BIN floating point numbers O 219

123 | D | EDIV P | Divides one BIN floating point number from another O 220

127 | D | ESQR P | Square root of a BIN floating point value O 221

06 FEND First end O] O |0 113

08 FOR Start of a FOR-NEXT loop Ol O | O 115

F 16 | D | FMOV P | Fillmove Ol O | O] 124
49 D | FLT P | BIN integer — Binary floating point format O O 153

78 | D | FROM P | Read from a special function block Ol O 195

170 | D | GRY P | Converts BIN — Gray code Ol 0O 242

e 171 | D | GBIN P | Converts Gray code — BIN Ol O 243
53 | D | HSCS High Speed Counter set O]l O | O] 1569

54 D | HSCR High Speed Counter reset Ol O | O 161

55 D | HSZ High Speed Counter zone compare Ol O 162

H 71 D | HKY Hexadecimal Key input Ol 0O 187
83 HEX P | Converts ASCIl - HEX O] O] O] 204

169 | D | HOUR Operational Hour meter @) 361
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Instruction

Applicable

Type ;NC Title Function PLC Type Fl’:{aegf.e

0- Ip P M [ VB [ VH

03 IRET Interrupt return Ol OO 112

24 | D |INC P | Increment (D)+1— (D) Ol O | O 132

! 63 INCD Incremental Drum sequencer Ol O | O 177

129 | D | INT P | BIN floating point — BIN integer format O 222

89 LINK Easy Link communication Ol 0O 208

224 | D | LD= Initial comparison contact. Active when (§1) =(82) Ol O 246

225 | D | LD> Initial comparison contact. Active when (S1)>(S2) Ol O 246

L 226 | D |LD< Initial comparison contact. Active when (S1)<(S2) Ol O 246

228 | D | LD<> Initial comparison contact. Active when (S1) #(S2) Ol O 246

229 | D | LD<= Initial comparison contact. Active when (S1)<(S2) Ol O 246

230 | D |LD>= Initial comparison contact. Active when (S1)=(S2) Ol O 246

12 | D | MOV P | Move O] O | O] 120

22 D | MUL P | Multiplication (S1)x(S2) - (D+1.D) Ol O] O 130

M 45 | D | MEAN P | Mean Ol 0 149

52 MTR Input matrix ol o 158

149 MBUS MODBUS communication O| O | 355

09 NEXT End of a FOR-NEXT loop O] O | O 115

N 29 | D | NEG P | Negation (D)+1 — (D) O 0O 134

240 | D | OR= Parallel comparison contact. Active when (S1)=(S2) Ol O 246

241 | D | OR> Parallel comparison contact. Active when (S1)>(S2) O | O 246

242 | D | OR< Parallel comparison contact. Active when (S1)<(S2) O O 246

o 244 | D | OR<> Parallel comparison contact. Active when (S1)#(S2) Ol O 246

245 | D | OR<= Parallel comparison contact. Active when (S1)=<(S2) O O 246

246 | D | OR>= Parallel comparison contact. Active when (S1)=(S2) Ol O 246

57 D | PLSY Pulse Y output Ol O | O 168

58 PWM Pulse width modulation O] O | O] 169

59 | D | PLSR Variable speed of Pulse output Ol o 170

P 77 PR Print Ol O 194

81 | D | PRUN P | Parallel Run O] O 202

88 PID PID control loop O 344

157 | D | PLSV Pulse variable output VB1 255

30 | D|ROR P | Rotation Right Ol O | O| 136

31 | D |ROL P | Rotation Left O] O | O] 136

32 D | RCR P | Rotation Right with carry Ol O | O 137

33 D | RCL P | Rotation Left with carry Ol O | O 137

R 50 REF P | I/O refresh O] O | O] 156

51 REFF P | I/O refresh and filter adjust Ol 0O 157

67 RAMP Ramp variable value Ol O] O 181

80 RS Serial communication instruction O] O | O] 198

02 SRET Subroutine return O]O 1O 1

13 SMOV P | Shift move O] O |0 121

21 | D|SuB P | Subtraction (S1) - (82) ~> (D) O] O] O] 129

34 SFTR P | Bit shift Right O] O | O 138

35 SFTL P | Bit shift Left OO |0 138

38 SFWR P | Shift register write (FIFO Write) O]lO0 ] O 14

39 SFRD P | Shiftregister read (FIFO Read) O] O] O] 142

43 | D |SUM P | The sum of active bits O] O 147

S 48 | D | SQR P | Square root Ol 0O 152

56 SPD Speed detection Ol O | O| 167

61 D | SER P | Search O] O 174

65 STMR Special Timer Ol O 179

69 SORT Sort data O] O 183

73 SEGD P | Seven Segment Decoder Ol O | O 190

74 SEGL Seven Segment with Latch Ol O 191

130 | D | SIN P | Calculates the sine of a BIN floating point value O 223

147 | D | SWAP P | Swaps high/low byte Ol 0O 230
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Instruction

Applicable

Type :r;c Title Function PLC Type ,faegé
© D P M | VB |VH

64 TTMR Teaching Timer O] O 178

70 D | TKY Ten Key input Ol 0O 186

79 D | TO P | Write to a special function block Ol O 195

132 | D | TAN P | Calculates the tangent of a BIN floating point value O 225

160 TCMP P | Compare two times Ol O 236

161 TZCP P | Compare atime to a specified time range Ol O 237

T 162 TADD P | Adds ups two time values to get a new time Ol O 238
163 TSUB P | Subtracts one time value from another to get a new time O O 239

166 TRD P | Reads the RTC current value to a group of registers O O 240

167 TWR P | Setsthe RTC to the value stored in a group of registers O]l O O 241

176 TFT Timer (10 ms) O] O | O] 231

177 TFH Timer (100 ms) O] O | O] 232

178 TFK Timer (1 sec.) O]l O | O 233

v 85 VRRD P | VRvolume read O]l O | O] 206
86 VRSC P | VR volume scale O] O | O] 207

07 WDT P | Watch Dog Timer refresh Ol O | O 114

26 D | WAND P | Logic word AND (S1) A(S2) — (D) O]l O] O 133

27 | D |WOR P | Logicword OR(S1) v(S2) — (D) O] O | O] 133

i/ 28 D | WXOR P | Logic word exclusive OR (S1)~(S2) — (D) Ol O | O 133
36 WSFR P | Word shift Right Ol O 139

37 WSFL P | Word shift Left Ol 0 140

X 17 | D | XCH P | Exchange Ol O | O] 125
11 D | ZCP P | Zone compare Ol O | O 119

V4 40 ZRST P | Zone reset O] O | O] 144
156 D | ZRN Zero position return VB1 254
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2. Function DescriptionofComponent

2-1 Component Tables
2-1-1 M Series PLC Component Table

Iltem Description
Input at X X0~ X777, 512 points, Numbered by octal.
QutputatyY YO~Y777,512 points, Numbered by octal.
General MO ~M1999, 2000 points
Aux”i?,%Re'ay Latched M2000 ~ M5119, 3120 points
Special M9000 ~ M9255, 256 points
Initial S0~ S9, 10 points
Step Relay General S10 ~ 5499, 490 points
S Latched S500 ~ $899, 400 points
For Annunciating S900 ~ S999, 100 points, Latched
100 ms TO~T199, 200 points, for Subroutine T192 ~T199
Timer 10 ms T200 ~ T245, 46 points
(M 1 ms (Retentive) T246 ~T249, 4 points, Latched
100 ms (Retentive) T250 ~ T255, 6 points, Latched
16-bit Up C0~C99, 100 points
Counter C100~C199, 100 points, Latched
(©) €200~ C219, 20 points
32-bit Up/Down
C220 ~(C234, 15 points, Latched
High Speed . C235~(C245, 11 points, 1-Phase Counter .
Counter 32-bit Up/Down, C246 ~ C250, 5 points, 2-Phase Counter Total: 6 points
(C) Latched : Max.
C251 ~(C255, 5 points, A/B Phase Counter
General D0 ~D6999, 7000 points
Data Register | Latched D7000 ~D8191, 1192 points
(D) File Register D1000 ~ D7999, 500 points for each unit, 7000 points Max.
Special D9000 ~ D9255, 256 points
Index Registers (V), (2) VO ~V7,Z0~277,16 points
Branch Level (P) PO~ P255, 256 points, for CJ, CALL use
External Interrupt 1000 ~ 15001, 6 points
Interrté[ﬂ Level Timer Interrupt Ied O ~1I8010, 3 points
Counter Interrupt 1010 ~ 1060, 6 points
Nest Level (N) NO ~ N7, 8 points, for MC and MCR
Decimal 16 bits -32,768 ~ 32,767
Constants (K) | 32 pjts -2,147,483,648 ~ 2,147,483,647
Hexadecimal | 16 bits OH ~ FFFFH
Constants (H) | 32 pjts OH ~ FFFFFFFFH
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2-1-2 VB Series PLC Component Table

Item Description
VBO Series X0~ X77, 64 points, ASCII
Input at X VB1 Series X0~ X177, 128 points, ASCII
VB2 Series X0~ X377, 256 points, ASCII
VBO Series YO~ Y77, 64 points, ASCII
OutputatyY VB1 Series YO ~Y177, 128 points, ASCII
VB2 Series YO ~Y377, 256 points, ASCII
General MO ~M1999 and M4000 ~ M5119, Total 3120 points
Aux”i?,%Re'ay Latched M2000 ~ M3999, 2000 points
Special M9000 ~ M9255, 256 points
Initial S0~ S9, 10 points
Step Relay General S10~ 85499, 490 points
) Latched S500 ~ S899, 400 points
For Annunciating S900 ~ S999, 100 points, Latched
100mS TO~T199, 200 points, for Subroutine T192 ~ T199
Timer 10mS T200 ~ T245, 46 points
(M 1 ms (Retentive) T246 ~T249, 4 points, Latched
100 ms (Retentive) T250 ~ T255, 6 points, Latched
16-bit Up C0~C99, 100 points
Counter C100~C199, 100 points, Latched
(©) €200~ C219, 20 points
32-bit Up/Down
C220 ~ C234, 15 points, Latched
High Speed - G235~ (245, 11 points, 1-Phase Counter | .
Counter p/Down, C246 ~ C250, 5 points, 2-Phase Counter Total: 6 points
(C) Latched . Max.
C251~ (255, 5 points, A/B Phase Counter
General DO ~D6999 and D7512 ~ D8191, Total 7680 points
Data Register | Latched D7000~D7511, 512 points
(D) File Register D1000~D7999, 500 points for each unit, 7000 points Max.
Special D9000 ~ D9255, 256 points

Index Registers (V), (2)

VO ~V7,Z0~Z2Z7,16 points

Branch Level (P)

PO~ P255, 256 points, for CJ, CALL use

External Interrupt

10000 ~ 15007, 6 points

Interrupt Level
(I

Timer Interrupt

IeD O ~1800, 3 points

Counter Interrupt

1010 ~ 1060, 6 points

Nest Level (N)

NO ~ N7, 8 points, for MC and MCR

Decimal | 16 bits 132,768 ~ 32,767
Constants (K) | 32 pits -2,147,483,648 ~ 2,147,483,647
Hexadecimal | 16Dbits OH ~ FEEFH
Constants (H) | 3 pits OH ~ FFFFFFFFH
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2-1-3 VH Series PLC Component Table

Item Description
Input at X X0~ X77, 64 points, Numbered by octal.
Output atyY YO ~Y77, 64 points, Numbered by octal.
General MO ~M383, 384 points
Auxiliz(al%Relay Latched M384 ~M511, 128 points
Special M9000 ~ M9255, 256 points
Step Relay Initial S0~ S9, 10 points, Latched
) Latched S10~$127, 118 points
100 ms TO~T62, 63 points
Ti(r%er 10ms 732 ~T62, 31 points (When M9028=0N)
1ms T63, 1 point
Counter 16-bit Up C0~C15, 16 points
© C16 ~(C31, 16 points, Latched
High Speed 52-51t U/ Down. C235~(C245, 11 péints, 1-Phase Counter ot 6 points
ounter C246 ~ C250, 5 points, 2-Phase Counter
(C) Latched . Max.
C251~C254, 4 points, A/B Phase Counter
General D0~D127,128 points
Data (R[‘)e)giSter Latched D128 ~ D255, 128 points
Special D9000 ~ D9255, 256 points

Index Registers (V), (2)

VO ~V7,Z0~ 77,16 points

Branch Level (P)

PO ~ P63, 64 points, for CJ, CALL use

Interrupt Level

(1)

External Interrupt

10000 ~ 15001, 6 points

Timer Interrupt

Ied 0 ~1801 0, 3 points

Counter Interrupt

1010 ~ 1060, 6 points

Nest Level (N)

NO ~ N7, 8 points, for MC and MCR

Decimal 16 bits -32.768 ~ 32,767
Constants (K) | 32 pits -2,147,483,648 ~ 2,147 483,647
Hexadecimal | 16 bits OH ~ FFFFH
Constants (H) | 32 pits OH ~ FFFFFFFFH
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2-2 Input Point X and Output Point Y

2-2-1 Input Point (X devices)

A PLC via Input Points to read the external status (switches or detectors ON/OFF signals) for
the PLC operation.

2-2-2 Output Point (Y devices)

The coil of Output Points may direct drives external appliance. Via Output Relays or
Transistors transmit the PLC operation result to the external devices. These contacts of coils
are available set as either “normally open”(NO) or “normally closed”(NC) configuration,
which handle various loads (Ex: motors, electromagnetic valves, and electromagnetic
contactor .... etc.) to execute the control actions.

2-2-3 The Assigned I/0O Point Identify Numbers of M Series

® The assigned identify numbers of Input Points use the ASCII codes, there will be 512 points
available maximally. The ranges are: X0 ~ X7, X10 ~X17,.....

..., X770

~ X777

® The assigned identify numbers of Output Points use the ASCII codes, there will be 512
points available maximally. The ranges are: YO~Y7,Y10~Y17,........

® The CPU module (M1-CPU1) will takes 16 input points and 16 output points; the X/Y
assigned identify numbers are described as below;

Y770 ~Y777

Real accessible input points X0~ X7
Input (X)
Reserved for the system X10~X17
Real accessible output points
Output (Y) il T0and 1
Reserved for the system Y2~Y7,Y10~Y17

® The X/Y assigned identify numbers of I/O module are arrange in order from left to right, start
by the nearest CPU module. Here are the example diagrams below:

Ex1:

The CPU module and other I/O module installed in the M-8BS base

mesar ]

| favicor

M1-CPU1 M-16X1 M-8X1 I M-16YR [
PAR X0 V0 EIE) o w o

RN 2 2 i H : o
H i

I M-16XY

M-32YT

IR N,

100~240
50~60Hz

PROGRAMMER
(RS2320)

Power CPU 16points 8points 16points 8points 8points 32points 32points
Module Module input input output output input input output
X0~ X7 X20~X37 X40~X47 Y20~Y37 Y40~Y47 8points X60~ X117 X60~ X117
YO~ Y1 output
X50 ~ X57
Y50~ Y57
Ex2:
The CPU module and other I/O module installed in a The expanding 1/O modulein a
M-5BS base M-3BS base
n M-PSA1 M1-CPU1 | Mi6x1 ) n n M-PSA1 n
fo.vicor i Q é fo.vicor é
oo out n out
O = = o]
"ShRon "E&E%?ER oo oo "SRR E
5 2 i w . s _ _
w = " s o DIt ! |
] e s s w el inD ©
g 2 24 w  ofe | aplel
X e DN DD BN DD ] 2|
©)] o || ¥ |2 ©) (©)| rowmro ©)
Power CPU 16points 8points 16points 8points Power 8points 32points  32points
Module Module input input output output Module input input output
X0~X7  X20~X37 X40~X47 Y20~Y37 Y40~Y47 8points  X60~X117 X60~X117
YO~ Y1 output
X50 ~ X57
Y50 ~ Y57
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2-2-4 The Assigned I/0 Point Identify Numbers of VB Series
e The assigned identify numbers of Input/Output Points use the octal number code.

e The X/Y assigned identify numbers for the VB series Main Unit are described as below:

Models | VBO-14M | VB0-20M | VB0-28M | VB0-32M | VB1-14M | VB1-24M | VB1-32M | VB2-16M | VB2-32M

X0 ~ X7 X0~X13 | X0O~X17 | XO~X17 X0 ~ X7 X0~X15 | X0~X17 X0 ~ X7 X0 ~X17

Input (X) (8 points) | (12 points) | (16 points) | (16 points) | (8 points) | (14 points) | (16 points) | (8 points) | (16 points)

YO ~Y5 YO ~Y7 YO ~Y13 YO ~Y17 Y0 ~Y5 YO ~Y11 YO ~Y17 YO ~Y7 YO ~Y17
Output (Y) | (6 points) | (8 points) | (12 points) | (16 points) | (6 points) | (10 points) | (16 points) | (8 points) | (16 points)

e The X/Y assigned identify numbers diagram and descriptions for VB series Expansion Units

xlzo x|27 X30
_____ BloRiEE B8 R3 B =B
SIS N SIS
i Cvetoxve ] | T v
£o. vicor £, vicor
N @‘?mummuuumnummuauwg PWRO N OPWR PMRO
: d VIGOR VIGOR VIGOR
| o s o ik I T C o i s omt B S ETS 7 S S S 0 Y o
EIRIRIEE] &) (][9]0 [
eI leol el el =ir==yir==yir==1 *
@ Bee® 3

First Special Secondly Special
Module Unit Y30 Module Unit

The X/Y assigned identify numbers for the VB series Main Unit are X0 ~ X17/Y0 ~ Y17 without
exception. So, the first Expansion Module assigned I/O identify numbers will start at X20/Y20.

The X/Y assigned identify numbers for the VB series Special Modules are K1 ~ K6, and they would
not occupy any I/O port.

The modules using BFM (BUFFER Memory see P189) to communicate with the Main Unit, which
defined as Special Modules. The VB-PWR is a power extend module, it would not occupy the
Special Module assigned identify numbers.

The VB-8XY Expansion Module would occupy 8 input points and 8 output points.
The maximum Input/Output points: VBO series 128 points X0 ~X77, YO ~Y77

VB1 series 256 points X0~ X177, Y0 ~Y177
VB2 series 512 points X0 ~ X377, Y0 ~ Y377

The maximum available Special Modules: VBO series 4 Special Modules Max.
VB1 series 8 Special Modules Max.
VB2 series 16 Special Modules Max.

A Main Unit to use its /O Expansion Slot connected with Expansion Units, Expansion Modules and
Special Modules is available up to 31 units.

The statement about I/O expand

The VB series PLC Main Unit and Expansion Unit included a power supply unit, but the Expansion
Module and Special Module does not have a power unit, those module needs a power source to
get power (for example from a Main Unit, Expansion Unit or VB-PWR Power Expansion Unit).

The statement of available modules amount with a Main Unit, Expansion Unit or VB-PWR Power
Expansion Unit:

Two important connecting limits from a Main Unit to Expansion Modules:
(1) [(The amount of Expansion Modules)+(The amount of Special Modules) x2] <4

(2) All equipments using power form the Main Unit (including itself & Modules), the output points
[(The amount of “ON” status relays x6)+(The amount of “ON” status transistors)] =192

Two important connecting limits from an Expansion Unit to Expansion Modules:
(1) [(The amount of Expansion Modules)+(The amount of Special Modules) x2] =12

(2) All equipments using power form the Unit (including itself & Modules), the output points
[(The amount of "ON” status relays x6)+(The amount of “ON” status transistors) ] =192

Two important connecting limits from a VB-PWR Power Expansion Unit to Expansion Modules:
(1) [(The amount of Expansion Modules)+(The amount of Special Modules)x2] <12

(2) All equipments using power form the VB-PWR Power Expansion Unit, the output points
[(The amount of “ON” status relays x6)+ (The amount of “ON” status transistors)] =288
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2-2-5 The Assigned I/0 Point Identify Number of VH Series

e The assigned identify numbers of Input/Output Points use the octal number code.

e The X/Y assigned identify numbers for the VB series Main Unit are described as below:

Models

VH-10MR

VH-14MR

VH-20MR

VH-24MR

VH-28MR

VH-32MR

VH-40MR

VH-60MR

Input (X)

X0~ X5
(6 points)

X0~ X7
(8 points)

X0 ~X13
(12 points)

X0 ~X15
(14 points)

X0 ~X17
(16 points)

X0 ~X17
(16 points)

X0~ X27
(24 points)

X0 ~X43
(36 points)

Output (Y)

YO~Y3
(4 points)

YO~Y5
(6 points)

YO~Y7

(8 points)

YO ~Y11
(10 points)

YO~Y13
(12 points)

YO~Y17
(16 points)

YO~Y17
(16 points)

YO ~Y27
(24 points)

* The VH-40MR is assemble from a VH-32MR Main Unit and a VH-8X Expand Module.
* The VH-60MR is assemble from a VH-32MR Main Unit and a VH-28XYR Expand Module.

e The X/Y assigned identify numbers diagram and descriptions for VH series Expansion Units

X20 X27 X30
I alalelals
=TT
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1
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Y20
The VH-10MR or VH-14MR Main Unit is not available to use expand functions.

Y27 Y30

The VH-20MR, VH-24MR, VH-28MR and VH-32MR Main Unit assigned I/O identify numbers are
X0 ~X17/YO~Y17. So, the first Expansion Module assigned I/O identify numbers will start at
X20/Y20.

The VH-40MR Main Unit assigned I/O identify numbers are X0 ~ X27/Y0 ~Y17.

The VH-60MR Main Unit assigned I/O identify numbers are X0 ~ X47/Y0 ~Y27.

The VH-8XYR Expansion Module would occupy 8 input points and 8 output points.
The VB-28XYR Expansion Module would occupy 24 input points and 8 output points.

The maximum Input/Output points: 64 input points, X0 ~ X77
64 output points, YO ~Y77
The statement about 1/O expand

The VH series PLC Main Unit and Expansion Unit included a power supply unit, but the Expansion
Module and Special Module does not have a power unit, those modules need a power source to
get power (from a Main Unit or Expansion Unit).

Two important connecting limits from a Main Unit or Expansion Unit to Expansion Modules:
(1) The amount of Expansion Modules <6

(2) All equipments using the power form the power source unit (including the power source unit
itself and Expansion Modules), the amount of “ON” status relays <32
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2-3 Auxiliary Coil/Flag (M)

The PLC includes considerable internal Auxiliary Coils/Flags (M), the function of Auxiliary Coil/Flag (M)
is a status (ON/OFF) storage, which provided data for the processing demand. The method of operate
the Auxiliary Coils/Flags (M) is the same way to operate the Output Coils (Y), but the contact of
Auxiliary Coil/Flag (M) can not directly drive an external load. The assigned Auxiliary Coil/Flag (M)
identify number uses a decimal number and there are three functions to make the differentiation, the
functions are list below :

(1) General Stable Auxiliary Coil/Flag
During the PLC operation (the power is “ON”) the General Stable Auxiliary Coils will storage status,
but all data in the coils will disappear when turn off the power or a power failure occurs. After the
power retrieved, all data will be reset as initial status (OFF) in the coils.

(2) Latched Auxiliary Coil/Flag
During the PLC operation the Latched Auxiliary Coils will storage status, and all data in the coils will
not disappear when turn off the power or a power failure occurs. After the power retrieved, the coils
still kept the data as the moment before power failure occurs. Using a new status to overwrite the
old status is the only way to change status in a Latched Auxiliary Coil.

(8) Special Diagnostic Auxiliary Coil/Flag
Every single Special Diagnostic Auxiliary Coil has its special function. Some of the assigned
Special Diagnostic Auxiliary Coil only has a contact but without a output coil which is used the
same identified number, it can not drive the coil in a program. Do not use any indefinite Special
Diagnostic Auxiliary Coil. As regards the detail of the Special Diagnostic Auxiliary Coil, please refer
to Section 2-13 “Special Coil and Special Register”.

General Stable Auxiliary Special Diagnostic Auxiliary

Series

Coil/Flag

Latched Auxiliary Coil/Flag

Coil/Flag

M

MO ~M1999, Total 2000 points

M2000 ~M5119, Total 3120 points

M9000 ~ M9255, Total 256 points

VB

MO ~M1999, M4000 ~M5119,
Total 2000 points

M2000 ~ M3999, Total 2000 points

M9000 ~ M9255, Total 256 points

VH

MO ~M383, Total 384 points

MO ~M1999, Total 2000 points

M9000 ~ M9255, Total 256 points

2-4 State Coil (S)

The State Coil (S) is the basic component of the STL (STep Ladder chart). The assigned State Coil (S)
identify number uses a decimal number and there are four functions to make the differentiation, the
functions are list below :

(1) Initial State Coil
The Initial State Coil is used for initiation of a SFC (Sequential Function Chart).

(2) General Stable State Coil

It is the State Coils used in a SFC for the general purpose. During the PLC operation, all data in the
coils will be returned to invalidity when turn off the power or a power failure occurs.

(3) Latched State Coils
When a power failure occurs during the PLC operation, all data in the Latched State Coils will be
retained.

(4) Annunciator Flags

The Annunciator Flags feature Latched function, driving the instruction ANS (FNC 46) as the
contact for an annunciator, which is used to record relevant alert messages so that troubleshooting
can be performed.

Series| Initial State Coil gtzr:eercaztgﬁtable Latched State Coils Annunciator Flags
M S0~ S9, 10 points S10~S499, 490 points S500 ~ S899, 400 points S900 ~ S999, 100 points
VB S0~ S9, 10 points S10~S499, 490 points S500 ~ S899, 400 points S900 ~ S999, 100 points
VH S0~ 89, 10 points — S100 ~S127, 118 points —
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2-5Timer (T)

® The timers count the time by counting clock pulses.
When the Current value = Setting value (the value designated to a Timer), the Timer contact will be
activated (ON).

® To set the real Setting value of a Timer = Timer resolution X Designated number

® Timers can be set either directly by using the constant (K) to specify the maximum duration or
indirectly by using the data stored in a Data Register (D). (Excluding the Special Data Registers
D9000 ~ D9255)

Non-retentive Timer Retentive Timer
] M9028=0FF | M9028=0N ) . . .
Series| 100 ms Timer - - 10 ms Timer 1 ms Timer 1ms Timer | 100 ms Timer
0.1~3276.7 | 100ms Timer | 10msTimer | g.01~327.67 |0.001~32.7670.001 ~32.767| 0.1~3276.7
sec. 0.1~3276.7 | 0.01~327.67 sec. sec. sec. sec.
sec. sec.
M TO~T199, - - T200 ~T245, - T246~T249, | T250~T255,
200 points 46 points 4 points 6 points
VB TO~T199, . . T200 ~ T245, . T246~T249, | T250~T255,
200 points 46 points 4 points 6 points
TO~T31, . )
VH 32 points T32~T62, 31 points — T63, 1 point — —

2-5-1 Non-retentive Timer

X0 K100 e When input contact X0 = “ON”, the Current value of Timer TO
starts to count clock pulses (by 100ms), if the value reaches the
T0 VS Setting value K100 (10 sec.), the TO contact will activated (ON).

e \When input contact X0 = “OFF” or the power failure, the Current
value of Timer will return to “0” and the contact will become “OFF”.

10 sec.
e

The signal less than 10 sec.w

|

X0

---------------------------------------------------------- Setting value of TO (K100)
T0 /I Current value of TO
YO0

2-5-2 Retentive Timer

X1 K2000 e When input contact X1 = “ON”, the Current value of Timer T246
starts to count clock pulses (by 1ms), if the Current value reaches
1246 i the Setting value K2000 (2 sec.), the contact will activated (ON).
X2 e During the counting time, T246 will stop counting if input contact
X1 becomes “OFF” or PLC power failure. The current value will not

be changed until the time when power reverted and input X1
received “ON” signal. When T246 resumes counting, the Current
value will be retentively increased until Current value = Setting
value K2000 (2 sec), and then the contact will become “ON”.

e When input contact X2 = ON, the Current value of T246 will reset
to “0” and the contact will become “OFF”.

Mol 2 ) i 2=2 sec.

Retentive| Retentive time
X1 time
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr <—— Setting value of T246 (K2000)
T246 - %
Current value of T246
Y1
X2 *
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2-5-3 Attentions for Using Timer in Subroutine

For subroutines or inserted interruption subroutines, please use Timer T192 ~T199. The timing action
is updated once at the point when an “END” instruction is executed. The output contact is activated
when a coil instruction or an "END” instruction is processed once the timers Current value has reached
the Setting (maximum duration) value.

2-5-4 Specific Method for Setting Value

e Direct setting by a constant K

X0 K150
H————Can>

T200 is atimer using a 10ms as the time unit resolution.

If the Setting parameter = K150, then 10ms X 150 = 1500ms
= 1.5sec., sothe Timer T200 = 1.5 sec.

e Direct setting by a constant K

X0 MOV K200
DO
Y

T200 is a timer using a 10ms as the time unit resolution.
T200 = 2 sec. if DO = 200.
T200 = 10 sec if DO = 1000

Counted time of T200 can be modified by changing the value
of DO.

2-5-5 Timer Explicit Action and Accuracy

The action procedures of a timer (except the M, VB series T245 ~ T249 and VH series T63) is shown
below:

Input Processing

X0 K120

—|

During the Timer TO started and executing of
the "OUT” instruction, the CPU would counts
several pulses if it spent time more than a time
resolution unit to scan the program.

e X0=OFF—ON ¥
oo Starts Timer ' ~ 10

—H 1> + + Contact

Action
/ .

ON
The 1st, Scan The 24, Sca%he nth.Scan The (n+1)t. Scan

In this moment, the timer TO just reached
12 sec., but the contact would not activate
in this scan.

s N

From the action procedures above, the accuracy of the action, since the loop started to the
contact “ON”, is described as in the following:

+Ts ¢ :0.01 sec. or 0.1 sec. for the timers 1§ms or 100ms resolution
—a T :Setting time of Timer (sec.)
Ts . Scanning time (sec.)

e [fin the program, the timer contact appears before the timer coil, the maximum timing error
would extra 2Ts. If the setting value of the timer is “0”, the output contact will starts the
action in the next scan.

e For the interrupt timer (the M, VB series T245 ~ T249 and VH series T63), it starts to count
time with 1ms Timer resolution pulse.

N Y
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2-6 Counter (C)

e When the pulse input signal in a counter turned from “OFF" to “ON", the Current value of the counter
will increases (41 in a up count) / decreases (-1 in a down count) each time. If the Current value =
Setting value, the output contact is activated and the coil turned “ON".

e Counters can be set either directly by using the constant (K) or indirectly by using the data stored in
a Data Register (D). (Excluding the Special Data Registers D9000 ~ D9255)

® The characteristics of 16-bit and 32-bit Counters are displayed in the following table.

Item 16-bit Counter 32-bit Counter

Count Direction Up Count Convertible bi-directional, Up /Down Count

Available Setting
Value Ranges

1~32,767 (1, if the Setting value exceeds

beyond the range) -2,147,483,648 ~ +2,147,483,647

Specified Setting Same as left column, but each 32-bit value

Constant K or Data Register

Value would occupy 2 Data Registers.

Change of Current | The Current value will not change when it The Current value will continue to change when
Value reaches Setting value. it reaches Setting value.

Output Contact Retains “ON” when it reaches the Setting value ON", when Up Count reaches Setting value;

“OFF”, when Down Count reaches Setting value.

Reset Action When the instruction RST is executed, the Current value will reset to “0” and the contact will return

to “OFF”.

Current Value ) )

Register 16-bit 32-bit
® The assigned Counter identify numbers:

. 16-bit Counter 32-bit Counter
Series
General Latched General Latched

M CO0~C99, 100 points C100~C199, 100 points C200~C219, 20 points C220~ C234, 15 points

VB CO0~C99, 100 points C100~C199, 100 points C200~C219, 20 points C220 ~ C234, 15 points

VH C0~C15, 16 points C16~C31, 16 points — —

2-6-1 16-bit Counter

e When the PLC power failed, the Current value in General Counters will be reset. But, the Latched
Counters are able to retain the Current value, even after the PLC has been power failure, and the
Current value will be accumulated right after the power is retrieved.

X0
e |f the input contact X1 turns OFF - ON once, the Current value
X1 K10 of Counter CO will increase “1”. The value of Counter CO is

depend on input Counter Signal X1, the output contact CO is

co activated (OFF — ON) when the Current value = 10. After this,

the Current value remains unchanged (=10).

¢ |f the input contact X0 = “ON”, the instruction “RST” will
executes, the Current value of CO will reset to “0”, and the
contact will turn “OFF”.

(Reset Signal) X0

(Couuter signal) X1

Setting Value (K10)

Current Value
0OfCo

0
Y0 ’; l

® The Counter’s Setting value can using a Constant (K) or a Data Register (D).

® \When the instruction “MOV” is used to transfer a value, which is greater than the counter Setting
value, to the Current value Register. Until the input signal turning “ON”, therefore the contact turns
“‘ON” and the Counter's Current value would rewrites as the Setting value.
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2-6-2 32-bit Counter

X0
] e X0 drives the Special Auxiliary Coil M9200 to define the

X1 Up/Down Count of C200, “OFF” is define as Up Count and
— “ON” as Down Count.

X2 K-5 ¢ When the input Counter Signal X2 = OFF — ON, the Counter
> 200 wil

C200

L - ¢ \When the C200’s Current value turns from “-6” into “-5”, the

output contact will shift from “OFF” to “ON”. When the Current
value turns from “-5” into “-6”, the output contact will shift from
“ON” to “OFF”.

* \When the Reset contact X0 = “ON”, the instruction RST will
executes, the Current value of C200 will resets to “0” and the
contact will turns “OFF”.

(Up/ Down Counting Control) X0 UP Counting Down Counting UP Counting
(Reset Contact Signal) X1
(Counter Pulse Signal) X2

Current Value C20 0

Y0

® Because the range of a 32-bit Counter value is between -2,147,483,647 to +2,147,483,647, ifa
counter counts beyond +2,147,483,647 the Current value will automatically change to
-2,147,483,647. Similarly, counting below -2,147,483,647 will result in the current value in the
Current value changing to +2,147,483,647. This type of counting technique is typical for “ring
counters”.

® The Latched Counter is able to retain the Current value and contact status, even after the PLC has
been power failure.

e A 32-bit Counter can be used as a 32-bit Data Register.

¢ When the instruction “DMQOV” is used to transfer a value, which is greater than the counter Setting
value, to the Current value Register. The next input pulse signal will be counted to Current value but
the contact status will not be changes.

® The 32-bit UP/Down Counters C200 ~ C234 are using the Special Auxiliary Coils M9200 ~ M9234 to
define as the Up/Down Count. The C200 is using M9200 to determine the direction as a Up/Down
count, the C201 is using M9201,.... and so forth. Where if the Special Auxiliary Coil for the Counter is
turned “ON”, the counter will be a Down counter; conversely, “OFF” for the Up counting.

e Counters can be set using either constants (K) or the data stored in Data Registers (D), and the
value can be either positive or negative integer numbers. If using Data Registers, each 32-bit value
would occupy 2 contiguous Data Registers.
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2-6-3 The Appoint Method to Specify Setting Value

— 16-bit Counter
e Direct set by using constant (K)

X0 K100

e CO becomes a Up Counter with
100 counts.

e Indirect set by using Data Register (D)

X0
MOV K50

B
X1 Do

e CO becomes a Counter with 50 counts,
when D0=50.

e CO becomes a Counter with 200 counts,
when D0=200. To modify the count number
of CO by appointing the value of DO.

~— 32-bit Counter
e Direct set by using constant (K)

}_{XO -E K43210

and the Setting value is K43,210.

e C200 becomes a UP/Down counter,

e |ndirect set by using Data Register (D)

X0
DMOV K-5
DO
X1 DO

¢ Using the D1 and DO to compose a 32-bit
Register (D1 is for Up 16-bit; DO is for Down
16-bit). When the value same as K-5, the C200
becomes a Up/Down Counter and the setting
value is (-5).

¢ To modify the count number of C200 by
appointing the value of D1 and DO.
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2-7 High Speed Counter

There are 8 input points (X0 ~ X7) in the M series CPU module and VB, VH Series Main Unit. These
8 points have high speed input function such as High Speed Counter, External Interrupt Insertion and
Speed Detection. If X0 ~ X7 are not applied to high speed input, they still can be used as common

input points.

High Speed Counter receives high speed pulse inputs, it operates by the principle of inset interrupts to
perform the purpose of high speed counting. All of the High Speed Counters are 32-bit Up/Down count
devices, which provide latched function and can classified into 3 type of counters. The characteristics
are shown as in the table below:

Assigned

(the VH series
only provide
C251 ~(C254)

A/B-Phase High
Speed Counter

Counter Type i i Default Range
Counter ID No. yp Count Direction g
1-Phase High Uses M9235 ~ M924”5 to d”e.termme the dlr_eohon
C235~C245 Speed Counter of Up/Down count. "OFF” is for Up counting,
P and “ON” is for Down counting.
Up/Down count has its individual input point,
0246 ~ G250 2-Phase High which count direction can be observed by
- Speed Counter M9246 ~M9250. “OFF” means Up counting,
otherwise “ON” means Down counting.
A/B-Phase input signal order determines the - 2,147,483,648
direction of Up/Down count. 1
Up count: when the A-Phase signal is “ON”", +2 147 483 647
C251 ~ C255 and then the B-Phase signal from “OFF" turns S

to “ON”.

Down count: when the A-Phase signal is “ON”,

and then the B-Phase signal from “ON” turns

to “OFF".

The count direction can be observed by
M9251 ~M9255, "OFF " is for Up counting, and
“ON"is for Down counting.

The following table lists the corresponding relationship between each high speed counter and X0 ~ X7

input points.
Input 1-Phase Counter 2-Phase Counter A/B-Phase Counter E\’:g:ﬂ;'t Speed
C235|236|c237|c238|c239| c240| c241|c242|c243|c244| 245/ c246| C247|C248|c249|C250| C251| C252| C253| C254|C255 | insartion | DeteCt

X0 | U/D ub u/D u U u A A A 10000 @)
X1 u/D R R D D D B B B oo O
X2 u/D u/D u/D R R R R 12007 O
X3 u/D R R u u A A | 1300 o)
X4 um u/D D D B B | m0m )
X5 uD R R R R R 1500 O
X6 S S S
X7 S S S

U: Up Counter Input; D: Down Counter input; A: A-Phase Counter Input; B: B-Phase Counter Input ;
U/D: Up / Down Count Input; R: Reset Counter Input; S: Start-up Counter Input

® |n the table, C235 will occupies X0 input point, so if C235 is used, then other High-Speed Counters
are driven by X0 (as listed in the table: C241, C244, C246, C247, C249, C251, C252 and C254) can
not be used. And also, because the input X0 is occupied, the interrupt insertion and speed detection
corresponding for X0 are useless .

® Since there is only X0 ~ X7 8 points high speed input, when some of the input points among X0 ~ X7
are occupied, other corresponding high-speed input functions can not repeated using same input
point. Users must plan the system cautiously and operate the input points of X0 ~ X7 properly.

® The brief instruction in this page is only presented for High-Speed Counter. The actual planning
should be referred to all functions of related high speed input point X0 ~ X7 and be considered
altogether lest interference should occur.
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2-7-1 1-Phase High Speed Counter

2 - e X20 drives the special coil M9235 to determine the direction of
X21 Up/Down count to C235.
e When X22="0ON", C235 is activation. From the previous counter
X22 K-5 table, the corresponding counted input for C235 is X0. Therefor
@ C235 counts signal from X0 input point.

¢ When contact X21="0ON", the instruction RST will be executed,
the current value of C235 will be reset to “0”, and the output
contact will turn “OFF”.

e 235~ (C240 are 1-phase high speed counters featuring
Software Startup Control and Software Return Control.

(Up/down Count Control) X20 UP Counting Down Counting UP Counting
(Reset Signal) X21 ] 1N
(Start-up Signal) X22 |
(High-Speed Counter Signal From) X0

Current Value of C235

Output Contact of C235

® \When Start-up Signal X22="0N" and Pulse enters from X0 input point, the current value of C235 will
be computed its Up/Down count.

® \When the current value of the counter from -6 increased to -5, the output contact will turn from
“‘OFF” into “ON”; when the current value of the counter from -5 decreased to -6, the output contact
will turn from “ON” into “OFF”.

® |f a counter counts beyond +2,147,483,647 the Current value will automatically change to
-2,147,483,647. Similarly, counting below -2,147,483,647 will result in the current value in the
Current value changing to +2,147,483,647. This type of counting technique is typical for “ring
counters”

® \When contact X21="0ON", the instruction RST will be executed, the current value of C235 will be reset
to “0”, and the output contact will turn “OFF”.

® The 1-Phase High Speed Counter C235 ~ C245 uses M9235 ~ M9245 to determine the direction of
Up/Down count. "OFF” is for Up counting, and “ON” is for Down counting.

X20 e X20 drives the special coil M9242 to determine the direction of
xz Up/Down count to C242.
e When X22="0ON", C242 is activation. From the previous counter
X292 Do table, the corresponding counted input for C242 is X2. Therefor
C242 counts signal from X2 input point.

¢ When contact X21="0ON", the instruction RST will be executed, the
current value of C242 will be reset to “0”, and the output contact
will turn “OFF”. If C242 is not reset by Software, the instruction
RST may not be written.

¢ When X3="0ON" (X3 is a hardware reset counter signal), the
current value of C242 will be reset to “0”, and its contact will turn
“OFF”.

¢ The setting value of C242 is configured depending on the contents
of Data Registers D1 and DO

e C241 ~ C243 are 1-phase high speed counters featuring Software
Start-up Control and Software/Hardware Reset Control.
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X20 e X20 drives the special coil M9244 to determine the direction of

Up/Down count to C244.

X21
e When X22="0ON” and X6="ON" (X6 is a hardware start counter
X22 K200 signal), C244 is activation. From the previous counter table, the

corresponding counted input for C244 is X0. Therefor C244

counts signal from X0 input point.

e When contact X21="0ON", the instruction RST will be executed,
the current value of C244 will be reset to “0”, and the output
contact will turn “OFF”. If C244 is not reset by Software, the
instruction RST may not be written.

e When X1="0ON" (X1 is a hardware reset counter signal), the
current value of C244 will be reset to “0”, and its contact will turn
“OFF".

e C244 ~ (C245 are 1-phase high speed counters featuring

Software/Hardware Start-up Control and Software/Hardware
Return Control.

2-7-2 1-Phase High Speed Counter

e When X21="0ON", C246 is activation. Therefor C246 counts
|—m signal from X0 and X1 input points.
K S e When contact X20="0ON", the instruction RST will be executed,

the current value of C246 will be reset to “0”, and the output
contact will turn “OFF”.

e C246is a 2-phase high speed counters featuring Software
Start-up Control and Software Reset Control.

(Reset Signal) X20 {
(Start-up Signal) X21
(Up Count Signal) X0

(Down Count Signal) X1

Current Value of C246

Output Contact of C246

e When Start-up Signal X21= “ON” and Pulse signal enters from X0 or X1 input point, the current value
of C246 will be computed its Up/Down count.
When X0= “OFF” — “ON”, the current value of C246 will increase “1”.
When X1= “OFF” — “ON”, the current value of C246 will decrease “1".

e When the current value of the counter from -6 increased to -5, the output contact will turn from
“‘OFF” into “ON” ; when the current value of the counter from -5 decreased to -6, the output contact
will turn from “ON” into “OFF”.

e |f a counter counts beyond +2,147,483,647 the Current value will automatically change to
-2,147,483,647. Similarly, counting below -2,147,483,647 will result in the current value in the
Current value changing to +2,147,483,647. This type of counting technique is typical for “ring
counters”.

® The 2-Phase High Speed Counter C246 ~ C250 uses M9246 ~ M9250 to monitor the Up/Down count
direction. “OFF” is Up counting, and “ON" is Down counting.
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X20

X21 DO

e When X21="0N", C248 is activation. From the previous counter

table, the corresponding counted input for C248 is X3 and X4.
Therefor C248 counts signal from X3 and X4 input point.

When X3=“OFF”—"“0ON", the current value of C248 will increase “1”.
When X4="OFF”—"0ON", the current value of C248 will decrease “1”.

When contact X20= “ON”, the instruction RST will be executed,the
current value of C248 will be reset to "0”, and the output contact
will turn *OFF”. If C248 is not reset by Software, the instruction
RST may not be written.

When X5= “"ON" (X5 is a hardware reset counter signal), the current
value of C248 will be reset to “0”, and its contact will turn “OFF”.

The setting value of C248 is configured depending on the contents
of Data Registers D1 and DO.

C247 ~ C248 are 2-phase high speed counters featuring Software
Start-up Control and Software/Hardware Reset Control.

X20

ﬁ

X21 K100

When X21="0ON” and X6= “ON” (X6 is a hardware start counter
signal), C249 is activation. From the previous counter table, the
corresponding counted input for C249 is X0 and X1. Therefor C249
counts signal from X0 and X1 input points.

When X0= “OFF”—"“0ON", the current value of C249 will increase “1”.
When X1="“OFF"—“0ON", the current value of C249 will decrease “1”.

When contact X20="0ON", the instruction RST will be executed,
the current value of C249 will be reset to “0”, and the output
contact will turn “OFF”. If C249 is not reset by Software, the
instruction RST may not be written.

When X2= “ON” (X2 is a hardware reset counter signal), the current
value of C249 will be reset to “0”, and its contact will turn “OFF”.

C249 ~ C250 are 2-phase high speed counters featuring
Software/Hardware Start-up Control and Software/Hardware
Return Control.
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2-7-3 A/B-Phase High Speed Counter

A/B-Phase High Speed Counter is used exclusively as the high speed counter receiving Rotary
Encoder’s A/B-Phase Pulse.

¢ When X21= "ON”, C251 is activation and calculates the

l:: ’—m ON/OFF events of input X0 (the A Phase input) and input X1

(the B Phase input), and by the relationship of input signal
sequence to execute Up/Down count,

¢ \When contact X20= “ON”", the instruction RST will be executed,
the current value of C251 will be reset to “0”, and the output
contact will turn “OFF”.

e C251 is a A/B-phase high speed counters featuring Software
Start-up Control and Software Reset Control.

(Reset Signal) X20 {
(Start-up Signal) X21

(A-Phase Pulse) X0
(B-Phase Pulse) X1

-+ Encoder is reversing here ---

Current Value of C251

Output Contact of C251

e When Start-up Signal X21= “ON” and A/B-Phase Pulse signal enters from X0 and X1 input point,
the current value of C251 will be computed its Up/Down count.
When X0 (A-Phase state)= “ON” and X1 (B-Phase state)= “OFF” — “ON", the current value of C251
will increase “1”.
When X0 (A-Phase state)= “ON” and X1 (B-Phase state)= “ON” — “OFF", the current value of C251
will decrease “1”,

® The A/B-Phase High Speed Counter C251 ~ C255 uses M9251 ~ M9255 to monitor the Up/Down
count direction. “OFF” is Up counting, and “ON” is Down counting.

e When a Rotary Encoder connected to a motor shaft, it will according to motor status (forward or
reverse) to produce A/B-phase pulse signal. And then, the signal is transferred to the A/B-phase
input points of C251, the current value of C251 will be increasing or decreasing correspond to
motor runs forwarding or reversing.

X20 e \When X21="0ON", C252 is activation and calculates A/B-Phase
signal from X0 and X1 input points.
X21 D10 When X0= “ON” and X1= “OFF” - “ON", the current value of
}—@ C252 will increase “1”.
When X0= “ON” and X1= “ON” - “OFF", the current value of
C252 will decrease “1”.

¢ When contact X20= “ON”, the instruction RST will be executed,
the current value of C252 will be reset to “0”, and the output
contact will turn “OFF”. If C252 is not reset by Software, the
instruction RST may not be written.

e When X2= “ON” (X2 is a hardware reset counter signal), the
current value of C252 will be reset to “0”, and its contact will turn
“OFF”. The setting value of C252 is configured depending on
the contents of Data Registers D111 and D10.

e C252 ~ (C253 are A/B-phase high speed counters featuring
Software Start-up Control and Software/Hardware Reset Control.
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X20

[::Xﬂ K-200

S

When X21="0ON” and X7="0ON"(X7 is a hardware start counter
signal), C255 is activation and calculates A/B-Phase signal from
X3 and X4 input points.

When X3= “ON” and X4= “OFF” — “ON", the current value of
C255 will increase “1”.

When X3= “ON” and X4= “ON” — “OFF”, the current value of
C252 will decrease “17.

When contact X20= “ON”, the instruction RST will be executed,
the current value of C255 will be reset to “0”, and the output
contact will turn “OFF”. If C255 is not reset by Software, the
instruction RST may not be written.

When X5= “ON” (X5 is a hardware reset counter signal), the
current value of C255 will be reset to “0”, and its contact will turn
“OFF".

C254 ~ C255 are A/B-phase high speed counters featuring
Software/Hardware Start-up Control and Software/Hardware
Return Control.
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2-7-4 Precautions for Using High Speed Counteroutine

—— To activate High Speed Counter

¢ In the program, the conditional input contacts for activate High Speed Counters are NOT used to
drive the counter coils. This is because the counter coils need to keep in status “ON” continuously to
reserve the associated high speed input signals. Therefor, a normal non-high speed drive contact
should be used to drive the high speed counter coil. If using non-high speed contacts direct drive
the counters, it will cause wrong calculation.

¢ |deally the special auxiliary contact M9000 should be used for activate. However, this is not

compulsory.
}_M<9000 K100 |_<X0 K100
Correct program Wrong program

— The output of High Speed Counter
M9000 K100

C235

High Speed Counters receive high speed pulse inputs, they operate by the principle of inset interrupts
to perform the purpose of high speed counting, they are irrelevant to Scan Time. So when the
counter’s Current value = Setting value, the counter’s output contact (the status inside the memory)
will be changed right away. But the status of YO as the chart above will be actually transferred to the
output point only when the instruction END is executed. Which is still relevant to Scan Time and not a
real-time transference. If a real-time output is desirable, users must use the high speed comparison
instructions FNC53 (DHSCS), FNC54 (DHSCR) and FNC55 (DHSZ) exclusive for High Speed Counter.

— Response Speed of High Speed Counter

¢ When a High Speed Counter is used in a program, the input point corresponding to the counter will
be changed to a high speed input point (50us response speed) automatically.

¢ When the instruction SPD is used in a program, the external input point specified by the instruction
will be changed to a high speed input point (50us response speed) automatically.

® The highest input count frequency of 1-Phase and 2-Phase High Speed Counter is up to 10 kHz.
And the A/B-Phase High Speed Counter is up to 5 kHz.

¢ The highest count frequency accepted by the instruction SPD is up to 10 kHz.

* All count pulses of High Speed Counters and the instruction SPD is performed by interrupt insertion,
where the total of the highest interrupt inserted frequency should not exceed 20 kHz (M, VB and VH
series).

The calculation method of the total interrupt inserted frequency:

(Total 1-Phase Count Frequency) + (Total 2-Phase Count Frequency) + (Total A/B-Phase
Count Frequency) x 2 + SPD Input Pulse Frequency = Total Interrupt Inserted Frequency
(the value should not exceed 20 kHz)
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2-8 Data Register (D)

A Data Register is a storage device capable of storing numeric data in 16/32-bit patterns. A single
data unit contains 16 bits, while the MSB (Most Significant Bit) is used to indicate the data has a
positive (0) or negative (1) bias, where the data ranging from -32,768 to +32,767 can be stored.
However, two consecutive 16-bit registers can be used as a 32-bit register. The last 16 bits is defined
as “lower” 16 bits and the first 16 bits is defined as “higher” 16 bits, while the MSB will always be found
in the first higher 16 bits to given the positive (0) or negative (1) bias, where the data ranging from
-2,147,483,648 to +2,147,483,647 can be stored.

The Data Register functions are list below :

(1) General Register

e When the PLC is turned from “RUN" to “STOP” or power failure occur, all of the general data
registers have their current contents overwritten with a “0”. If the special auxiliary coil
M9033= “ON” and PLC is switched from “RUN" to “STOP”, data can be retained in the general
registers. But, power failure will still clear all contents to “0”.

¢ When M and VB series PLC is in the operation mode of Parallel connection (VH series does not
have this function), D499 ~ D509 is used as the data transference area.

(2) Latched Register

¢ During the PLC operation the Latched Register will storage data, and all data in the Register will
not disappear when turn off the power or a power failure occurs. It still kept the data as the
moment before power failure occurs.

¢ Using the instructions RST and ZRST to reset the data in the Latched Register.
e |tis available to add a Data Bank Expansion Card to extend the Latched Register size.

— M series Data Bank Expansion Card: M-DB1

M series PLC provide a slot for M-DB1 Data Bank Expansion Card. To install a M-DB1 can add
64K Words Latched storage space. Using the Data Bank rewrite instruction DBWR (FNC91) and
Data Bank read instruction DBRD (FNC90) to transfer data between Data Register and Data Bank.

Since the M-DB1 is using the Flash ROM technique to storage data, the rewrite operate limited

is 10,000 times. So, when the program using the instruction DBWR to rewrite data into M-DB1,
better change it to the instruction DBWRP. The DBWRP can avoid useless operate of rewrite, and
then extend the lifespan of the Flash ROM.

—— VB series Data Bank Expansion Card: VB-DB1R

VB series PLC provide a slot for VB-DB1R Data Bank Expansion Card. To install a VB-DB1R
can add 128K Words Latched storage space. Using the Data Bank rewrite instruction DBWR
(FNC91) and Data Bank read instruction DBRD (FNC90) to transfer data between Data Register
and Data Bank.

Since the VB-DB1R is using the SRAM technique plus Lithium battery to storage data, the rewrite
operate times is unlimited. But the Lithium battery lifespan is around 5 years, must pay attention
on the maintenance of data storage.

(8) File Register
Please refer to Section 2-9, the instruction on “File Register” for details.

(4) Special Diagnostic Register

Each Special Diagnostic Register has its specific purpose of use. Mostly it is used for storing the
system status, error messages, monitoring status. The details are described in Section 2-13
“Special Coil and Special Register”.

Series| General Register Latched Register File Register Spe_cnal Diagnostic
egister

M D0 ~D6999, D7000~D8191, D1000 ~D7999, D9000 ~ D9255,
7000 points 1192 points 7000 points 256 points
DO ~ D999, D7000 ~D7511, D1000 ~ D7999, D9000 ~ DI255,

VB D7512~D8191, 512 point 7000 point 556 point
7680 points points points points

VH Do~D127, D128~ D255, B D9000 ~ D9255,
128 points 128 points 256 points

44



2-9 File Register (D)

The File Registers of M and VB Series PLC have 8192 points (D0 ~ D8191), where 7000 points

(D1000 ~ D7999) can be planned and assigned as the identify numbers for File Register. The planning
work is performed by peripherals (such as Ladder Master). The functions and characteristics of File
Register are described below.

2-9-1 Structure and Characteristics of File Register

® Instruction on Program Memory

* Program Memory is using the built-in Flash ROM of CPU/Main
Unit, or the Flash Rom in the Memory Card (if it is installed).

* Program Memory consists 8K/16K* Steps user program, 2730

User Program
(8K/16K Steps)*

Component Comments component comments and 7000 points of File Register.

(2730 comments) * A complete program will contains those three components of
Program Memory. Thus, when the program is stored, retrieved,
File Register upload, downloaded or processed to copy the data in the memory
(Ttotal 7000 points, card, the aforementioned components shall be included.
500 points each unit, * In the File Register, there are totally 7000 points, which are split into
14 units) 14 units, 500 register points for each unit.
A sketch of the * M series: 8K Steps, VBO series: 8K Steps, VB2 series: 16K Steps

Program Memory

@ Characteristics of File Register

¢ Since the File Register’s content value is stored in the Non-Volatile component — Flash Rom, the
data will not disappear when the power failure occurs.

The relationship between Program and File Register is interdependent. File Register is a part of

User Program, and the File Register’s content will be influenced when the program is stored or
retrieved. Accordingly, File Register is suitable for saving the system setting data; The Data
Register is the data process and storage area during the program running, its content varies from
time to time. Its characteristics are significantly different to the File Register.

¢ During the program processing, all the data under read or write operation are directed to Data
Register. File Register write (M series only) and read (M and VB series) operations shall be
directed by the instruction FNC15 (BMQOV), which will be explained in Section 2-9-2.

@ Relationship between File Register and Data Register

Do * The left chart explains the correlation
Dg§99 between File Register and Data Register.
D1000 The Ladder Master provides planning
1499 Unit 1 File Register and writing data functions.
D1500 _ D1000 When users are planning the File Register,
D1999 Unit 2 :> D2299 must divide D1000 ~ D7999 into 14 units
D2000 (500 File Registers each). Beginning from
D22199 Unit 3 Data will be the D1000, D1000 ~ D1499 is Unit1,
copied when D1500 ~D1999 is Unit2 and so on. So if
D2500 PLC is we are planning a 3-unit register, the
07499 D2500 range shall be D1000 ~ D2499 and there
STOP — RUN 57699 will be 1500 registers.
D785001 it 14 Whenever PLC is STOP — RUN, the
D7999 D8000 content value of File Register will be
File Register ; automatically copied into the correlated
D8191 Data Register.

Data Register
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2-9-2 File Register’s Write/Read Operation

® The description below, all the File Register is hypothesized to be planned as 2-unit register, from
D1000 ~ D1999 (1000 registers).

® File Register Write/Read Operation is implemented via the instruction FNC15 (BMOV). The M series
provides File Register writing function, the VB series does not.

® The Special Coil M9024 is a control flag for the transfer direction of the instruction BMOV. The status
(ON/OFF) of M9024 could designate the data transfer direction of the instruction BMOV.

X0 @ M When M9024= “OFF” (S - D) D0~D99 — D100~ D199
— ——BMovP D0 D100 K100 ]  When M9024= “ON” (S < D) DO~ D99 — D100 ~D199

~— Reading from the File Register
M9001: Always “OFF" Contact

Dzo M9001

{ D1000 X0 @ D )
¢

——{BMOvP D1000 D1000 K500 |
_

D1000
? —
D1499

Read

D1499

S and D assigned the same identify
number of the File Register

4
D1999 !
D8191

File Register ® When appointed S and D using the same

: identified number of the File Register, which

Data Register indicates the File Register via the instruction
BMOV can do Write/Read Operation. As
M9024= “OFF” in the example above, the
transfer direction of BMOV willbe S— D to
execute Read operation of the File Register.

— Writing to the File Register (the VB series does not have the Writing operation) ~
M9000: Always “ON” Contact

D1900 Dzo M9000
X0 @
D1900 D1900
14 < 0
D1999 )
Write

——{BMOVP D1900 D1900 K100 |
D1999 N

S and D assigned the same identify

File Register number of the File Register

14

D8191 * When appointed S and D using the same
identified number of the File Register, which
Data Register indicates the File Register via the instruction
BMOV can do Write/Read Operation. As
M9024= “ON” in the example above, the
transfer direction of BMOV willbe S — D to
execute Write operation of the File Register.

DO M9001: Always “OFF” Contact

¢ M9001

D0 x0 © ®
D199 ——BMOVP D100 D1200 K100 ]

* When X0= OFF — ON, the data in Data Register
D1200 } <:{ D1200 } D100 ~ D199 will be transferred into the Data

D1000
2

S

: : Register D1200 ~ D1299, and also written into
Dl D1299 File Register D1200 ~ D1299. But, if the Write

2 0 operation of the File Register is not accessible,
D1999 D8191 the Write operation to the Data Register will be
executed.

File Register Data Register

® \When appointed S and D using the same identified number of the File Register, the range is
specified by “n”, it can not exceed the range of File Register. Once it exceeds the range, which will
deem as an instruction operational error, the instruction will not be executed.
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2-9-3 Precautions for Using File Register

® Only the M series provided the File Register's Writing operation function, VB series can not write into
the File Register.

@ The File Register using Flash ROM memory to storage data, it is available to write more than 10,000
times, but still has the write times limited. When the program using the instruction DBWR to rewrite
data into the File Register, better change it to the instruction DBWRP. The DBWRP can avoid useless
operate of rewrite, and then extend the lifespan of the Flash ROM.

® If the CPU module installed a Memory Card and in the program has a write operation for the File
Register, must put the protective switch in “Writable” position at the card.

@ When the File Register’s Write operation is executed, every 64 points of File Register will spend
10ms to execute. And at the time the running program will be interrupted temporarily and the Watch
Dog’s timing will be reset automatically.

® Any interrupt insertion occurred during the File Register’s write operation, may cause errors to the
execution results. So this is a suggestion: the interrupt insertion is prohibited to use when the write
operation is executing. The chart shows below is using “DI” (Disable Interrupt) insertion to
prohibited interrupts when the write operation is executing, after that using the “El” (Enable
Interrupt) insertion to regain interrupt.

——0]]
M9000
—
X0
—{ ——{BMOVP D1900 D1900 K100
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2-10 Index Register (V) and (2)
® The Index Register is a 16-bit register, the identified numbers are VO ~ V7 and Z0 ~ Z7 (total 16
points).

® |t's available to combine a Register V with a Register Z become a 32-bit Register. In the 32-bit
applied instruction, V and Z can be assigned as a pair of register (VO, Z0) (V1, Z1)...(V7, Z7).
Simply assign the Register Z, it can be assign the Operation Unit.
16 bits 16 bits — 32 bits —
| vo | [ z0 | | vo | z0 |
Higher Lower
16 bits 16 bits

® |ndex Register can be used to decorate the Operand devices in the applied instruction. It can be
used to modify the following devices under certain conditions; X, Y, M, S, P T, C, D, K, H, KaX, KnY,
KnM and KnS.

® The use of Index Register will be explained in the Section 5-3 “General Principles of Applied
Instructions”.
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2-11 Pointer (P) and Interrupt Pointer (I)

2-11-1 Pointer (P)

® The purpose of Pointer (P) is used to mark up a specific point in a program, and it is usually used
to mark the destination of the CJ instruction or the start position of the CALL instruction’s subroutine.

® The assigned numbers for the Pointers (P)

Series Pointers (P) Annotations
M PO ~P255, 256 points The Pointer P255 equals the position of END in a program.
VB PO ~P255, 256 points The Pointer P255 equals the position of END in a program.
VH PO ~ P63, 64 points The Pointer P63 equals the position of END in a program.

2-11-2 Interrupt Pointer (1)
® The purpose of Interrupt Pointer (1) is used to mark up the start position of the interrupt subroutine of

a program.
® The assigned numbers for the Interrupt Pointer (1):
Input Interrupt Timer Interrupt High Speed Counter Interrupt
External Input Interrupt Interrupt Interrupt
Terminal Pointer Pointer Pointer
X0 100 O 1010
X1 oo 1600 1020
X2 1200 . ) . 1030
3points: 1700 6Points:
X3 1300 1040
X4 1400 1800 1050
X5 15001 1060
O=1, indicates the interrupt
during the rising 0O =01~99indicate Timer With the instruction FNC53 (DHSCS)
0O0=0, indicates the interrupt {Rteetl'il}]l.’llgti:’]I’;t;rl;/\gaﬂvll?lrﬂ%teru, Vf%%rris to make ainterrupt signal
during the falling

® [nterrupt Points can be discriminated into three types by functions: Input Interrupt, Timer Interrupt
and High Speed Counter Interrupt.

®Input Interrupt: The rising or falling signal from the specific input terminal (X0 ~ X5) will produces
A interrupt signal, it caused a interrupt to the running program, and jumps to the
assigned Interrupt Pointer (1000 ~ 15000) to execute the corres pondingly
interrupted subroutine.

@Timer Interrupt: When the Timer Interrupt (I6000 ~ 18010) is written in the program, the PLC will
automatically interrupt the running program at regular time (assigned by of
Timer Interrupt), and will jump to the assigned Interrupt Pointer to execute the
correspondingly interrupted subroutine.

®High Speed Counter Interrupt: The FNC53 (DHSCS) High Speed Counter compare instruction's
results can be assigned to execute the correspondingly interrupted subroutine.
When the instruction DHSCS is assigned to process the interrupted subroutine
(I010 ~1060) and if the comparative results are equivalent to each other, the PLC
will jump to the assigned Interrupt Pointer to execute the interrupted subroutine.
Please consult the reference resources about the instruction FNC53 (DHSCS)
for more detals.

® The application of Interrupt Pointer and the concepts of the interrupted subroutine will have
detailed describe in the instructions IRET, El and DI.
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2-12 Numerical System
(1) Binary Number (BIN)

The value in PLC is operated and stored used the binary system. The binary number and relative
terminology are given as follows:

@ Bit: the basic of the binary number, each value of a Bit must be either “0” or “1”.

@ Nibble: composed of 4 sequential bits.
Ex. b3 ~ b0 can express an one-Nibble hex value: 0 ~ F.

® Byte: composed of 8 sequential bits.
Ex. b7 ~ b0 can express a two-Nibble hex value: 00 ~ FF.

@ Word: composed of 2 sequential bytes or 16 sequential bits.
Ex. b15 ~ b0 can express a four-Nibble hex value: 0000 ~ FFFF.

® Double Word: composed of 2 sequential words, 4 sequential bytes or 32 sequential bits.
Ex. b31 ~ b0 can express an eight-Nibble hex value: 00000000 ~ FFFFFFFF.

® The relations between every binary Bit, Nibble, Byte, Word and Double Word:

Dw <— Double Word

W1 Wo <— Word

BY3 BY2 BY1 BYO < Byte

NB7 NB6 NB5 NB4 NB3 NB2 NB1 NBO < Nibble

‘b31‘b30‘b29‘bZB‘b27‘b26‘b25‘b24‘b23‘b22‘b21‘bZO‘b19‘b18‘b17‘b16‘b15‘b14‘b13‘b12‘b11‘b10‘ b9‘ bS‘ b7‘ bG‘ b5‘ b4 ‘ b3 ‘ bZ‘ b1 ‘ bO‘ <— Bit

@ Expression of the value

For Word (16 bits) or Double Word (32 bits), the Most Significant Bit (MSB), e.g. The b15 of a
Word or the b31 of a Double Word, gives the value positive or negative bias, where “0” for
positive and “1” for negative. The rest bits, e.g. b14~b0 or b30 ~ b0, express the value size.
Itis a 16-bit value shows below.

N
N W =

o E N o o~ N =
1

7FFFH
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘1‘1‘1‘1‘1‘1‘;)‘:>(Hexadecimalsystem)

16384+8192+4096+2048+1024+512+256+128+64+32+16+8+4+2+1=32767

0: positive bias —\L

- | ¥8€91

SR
= o
© ©
N O
111

- | 870¢C
- | v2ol

SN
= o
N o
111

32767
(Decimal system) |:> LO ‘
15

Range of the value
The maximum range of the value expressed by 16 bits and 32 bits:

16 bits -32,768 ~32,767

32Dbits -2147,483,648~2,147,483,647

(2) Binary Number (BIN)

The assigned numbers of PLC’s external input and output terminals are displayed by the octal
system. Ex.

external input ports: X0 ~ X7, X10 ~X17
external output ports: YO~Y7,Y10 ~Y17
(3) Decimal Number (DEC)

Decimal Number is the value system which people are familiar with. In PLC, a decimal number
is always headed with a “K” in front of the value. Ex. K123 indicates a decimal number where
the value is 123.

Application occasions of Decimal Number:

® Used as the setting value of T, C, for example, K10

@ Used as the component number of M, S, T and C, for example, M9, S10, etc.

® Used as an Operand device in the applied instruction, for example, MOV K1 D1.
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(4) Binary Code Decimal (BCD)
BCD is to express a Decimal digit unit with a Nibble or 4 bits. Sequential 16 bits can express 4
Decimal digits. BCD is mainly used to read the input value of the Digital Switch (Thumbwheel input)
or export the data to the 7-Segment Displayer for displaying the value.

(5) Hexadecimal Number (HEX)

In PLC, a Hex number is always headed with an “H”, for example, H123 represents a Hex number
and is valued 123.

(6) Bits of the numerical system and the numerical conversion table:

OCT DEC HEX BIN BCD

0 0 00 0000 0000 0000 0000
1 1 01 0000 0001 0000 0001
2 2 02 0000 0010 0000 0010
3 3 03 0000 0011 0000 0011
4 4 04 0000 0100 0000 0100
5 5 05 0000 0101 0000 0101
6 6 06 0000 0110 0000 0110
7 7 07 0000 0111 0000 0111
10 8 08 0000 1000 0000 1000
11 9 09 0000 1001 0000 1001
12 10 0A 0000 1010 0001 0000
13 1 0B 0000 1011 0001 0001
14 12 0C 0000 1100 0001 0010
15 13 0D 0000 1101 0001 0011
16 14 0E 0000 1110 0001 0100
17 15 0F 0000 1111 0001 0101
20 16 10 0001 0000 0001 0110
143 99 63 0110 0011 1001 1001
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(7) Floating Point

The PLC was provided with Floating Point instructions therefore the PLC can calculate decimal
numbers. The decimal numbers are storage and calculated in a PLC using two different pattern
formats: Binary Floating Point Number and Decimal Floating Point Number. The expositions are
showed below.

@ Binary Floating Point Number

¢ Inside of the PLC, the Floating Point calculates and decimal number storages are using Binary
Floating Point Numbers. A Binary Floating Point Number's value storage format is composed
of 2 sequential registers. Itis an example, using (D1,D0) to explain a format of a Binary
Floating Point Number.

e D1(b15~b0) - DO(b15~b0)
2-23

27 2° 21 20 22 27 | 2% 2° 2%
| s [E7[E6 [ CC[ E1] E0[A22]A21] CC[A16]A15]A14] CC ] A1 ] A0 |(D1-DO)

b31|b30 b29 b24 b23|b22 b21 b16 b15 b14 b1 bO
Exponent | Mantissa

(8 bits) (23 bits)
Mantissa Sing bit (1=Negative, 0=Positive)
Binary Floating Point Number's value
=+(2°+A22 X 27 +A21 X 22+.... . +A1 X 22+ A0 X 2°%)

e [fS=0,A22=1,A21=1, A20 ~A0=0
E7=1,E6~E0=0

Therefor, the Binary Floating Point Number's value storage in the register (D1,D0) is equal to
(20+1 o4l x 224 +0 X 2723) % o0 x2T+0x 25+ .. +0><20)/2127
=1.75X2'%8/2127 =1 75 x 2"

® A Binary Floating Point Number’s value limit:
Maximum modulus: 1.175x10%  Minimum modulus: 3.402x 10%

@ Decimal Floating Point Number

* A Decimal Floating Point Number’s value storage format is also composed of 2 sequential
registers. Itis an example, using (D3,D2) to explain a format of a Decimal Floating Point

Number.
< D3 < D2 |
AN S N N S N O N (ke o)
b15|b14 b13 b2 b1l bo ‘b15’b14 b13 b2 b1 bO
Exponent i | Mantissa
(16 bits) T (16 bits)
Exponent Sing bit Mantissa Sing bit

(1=Negative, 0=Positive) MSB  (1=Negative, 0=Positive)MSB
Decimal Floating Point Number’s value= (Mantissa) x 10xronent
Mantissa ==+(1000 ~ 9999) Exponent= -41 ~ +35
e |fD2=1234, D3=-1
Therefor, the Decimal Floating Point Number’s value storage in the register (D3,D2) is
equal to1234 X 10" =123.4
* A Decimal Floating Point Number’s value limit:
Maximum modulus: 1175x10*"  Minimum modulus: 3402 x 10%

® The Binary Floating Point Number and Decimal Floating Point Number can use the
instructions to convert the value:

FNC118 (BIEBCD ): To convert from a Binary Floating Point Number to a Decimal
Floating Point Number.

FNC119 (EBIN ): To convert from a Decimal Floating Point Number to a Binary
Floating Point Number.
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2-13 Special Coil and Special Register

In the tables below, the symbol “Ill” represents that itis not allowed to use a instruction to drive the coil
or write the data to the program. And if the special coil or the special register is not listed in this table,

which is reserved for the system and can not be used to drive the coil or write the data to the program

either.

2-13-1 Table of Special Coil

Coil ID. No. Instruction of Function Series

PLC Operation Status M | VB|VH
W M9000 Analways “ON”, “a” Contact, M9000 is “ON” during the running PLC. O]l 0|0
H M9001 An always “OFF”, “a” Contact, M9001 is “OFF” during the running PLC. Ol 0| O
= M9002 lSnTItCI)aILFi”SLeJI’\I.a Contact, M9002 will be “ON” for a Scan Time when the moment PLC is ololo
= M9003 ISnTItIOaFI’ liull?sLeJN b” Contact, M9003 will be “OFF” for a Scan Time when the moment PLC is ololo
B M9004 !‘Erroyryoccurred. ‘\‘Nhe‘p one or more of the error flags M9060, M9063, M9066, M9067 are ololo

ON", M9004= “ON" .

Clock Pulse M | VB|VH
W M9011 Oscillates 10ms cycles Pulse. “ON” 5ms/ “OFF” 5ms Pulse O] 0|0
W M9012 Oscillates 100ms cycles Pulse. “ON” 50ms/ “OFF” 50ms Pulse Ol 0]| O
H M9013 Oscillates 1sec. cycles Pulse. “ON” 0.5Sec/ “OFF” 0.5Sec Pulse ol o]0
m M9014 Oscillates Tmin. cycles Pulse. “ON" 30Sec/ “OFF” 30Sec Pulse O|l0| 0O

System Status M | VB|VH
W M9005 M9005="0ON" when the battery power of the Real Time Clock (RTC) is insufficient. Ol 0| O
W M9018 M9018="ON" when RTC is installed in the CPU module/Main Unit. ol 0|0

M9028 When M9028:i:OFIf",T32~T62 become an 100ms counter. o
When M9028="“0ON", T32 ~T62 become an 10ms counter.
M9031 Clearthe Non-Latched area | Current device settings are reset at next “END”. Al Coils | ~ | o | o
memary. Y, M, S, T, Care “OFF” and the current values of T, C, D
Clear the Latched area become “0”; BUT except Special Coils M and D, which N _
M9032 memory. are not varied. Qoo
M9033 When M9033="0ON" and RUN — STOP, the current value and statuses of T, C, D are retained.| © | O | O
M9034 All the outputs are disable. When M9034="0ON", PLC's all external outputs are “OFF" but ololo

the program still operates normally.

M9039 Constant Scan Time duration. When M9039="0ON", the PLC within a constant scan
duration and defaulted by D9039.

For VB2 series only, to select the display range of I/O status. When M9083="OFF”,
shows the first 256 points; M9083="0ON" shows the last 256 points.

Flag M |VB|VH
H M9020 Zero Flag. M9020= “ON” when the result of an addition (ADD) or subtraction (SUB)is “0”.| 0 | O | O
Borrow Flag. M9021 = "ON" if any “Borrow” occurred to the result of the addition

(O NON O]

M9083

W M9021 (ADD) or subtraction (SUB). ole|°e
Carry Flag. M9022="0ON" when any “Carry” occurred to the result of the addition
M9022 (ADD) and subtraction (SUB). ©1ee
B V9029 Instruction execution completed flag. M9029="ON" when the executions of some ololo
appliedinstructions are completed (please refer to the relevant instructions). D
B M913 Instruction execution completed flag for the identifies of instruction HSZ Multiple ol o
points comparison table has been processed. -
mM9133 Instruction execution completed flag for the identifies of the instructions HSZ and PLSY olo
(Pulse Y output at a set frequency) have been processed.
Instruction execution completed flag for the identifies of instruction LINK (FNC80) has
W M9199 been processed. 0o
Assigning Specification of Applied Operation Instructions Mode M |VB|VH
BMOQOV moves direction assigned. When M9024="0OFF”, S — D; Otherwise ~
M9024  |\yhen M9024="ON", S — D. olele
External HSC resets input mode. When M9025="0FF" and an external reset occurs, only
M9025 the current value of HSC will be reset; when M9025="0ON" and an external resetoccurs, | ~ | ~ | o
not only the current value of HSC will be reset but also the execution of relevant -
instructions will be restarted.
M9026 RAMP hold mode assigned. When M9026="OFF”, a series of signals will be ramped by ololo
RAMP; Otherwise when M9026="0ON", only one signal will be ramped by RAMP. -
M9027 PR mode assigned. Please refer to PR (FNC 77) Instruction for details. O
M9130 Assigned the instruction HSZ to execute Multiple points compare mode. O] O
M9132 Assigned the instructions HSZ and PLSY to execute pulse variation frequency mode. O] 0
M9161 Assigned an 8/16-bit process mode. When M9161="0OFF” for a 16-bit process mode; ololo
and M9161="0ON" for an 8-bit process mode i

Note: Common alternatives are “a” and “b” identifiers for Normally Open (NO) ,Normally closed (NC) states.
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Coil ID. No. Instruction of Function Series
Assigning Specification of Applied Operation Instructions Mode M | VB|VH
M9167 HKY mode assigned. When M9167:“OFF” fora “DEC” numeric mode, and ol o
M9167="0ON" for a “HEC” numeric mode
M9168 SMOV mgde {flssign“ed. VYhen M9168="0OFF" for a “DEC" numeric mode, and ololo
M9168="ON" for a “"HEC” numeric mode
Step Ladder Instruction Correlated Flags M | VB|VH
M9040 STL transfer is prevented. When M9040="0ON", the STL state transfer functionis disabled.| © | O | O
HW M9046 STL state is ON. When M9047="0ON" and any coil of SO ~S899="0ON"than M9046="ON".| © | O | O
M9047 STL monitoring is enable. D9040 ~ D9047 will be active only when M9047="0ON". O]l 0] O
B 9048 The annunciatgr mgnitoring has be“en e"nabled. When M9049="0ON"and any coil of ol o
S900 ~S999="0ON", than M9048="0ON".
M9049 Enable annunciator monitoring. D9049 will be effective only when M9049="0ON". oR o)
Interrupt Prevented M | VB|VH
M9050 Input interrupt 1000 is prevented. Ol 0| O
M9051 Input interrupt 1100 is prevented. O]l 0| O
M9052 Input interrupt 1200 is prevented. O]l 0| O
M9053 Input interrupt I300 is prevented. Ol 0| O
M9054 Input interrupt 1400 is prevented. O]l 0|0
M9055 Input interrupt 15000 is prevented. O]l 0|0
M9056 Timer interrupt 16000 is prevented. Ol O] O
M9057 Timer interrupt I700 is prevented. Ol O] O
M9058 Timer interrupt I80 0O is prevented. O]l 0|0
M9059 High Speed Counter interrupt 1010 ~ 1060 is prevented. Ol 0O| O
Error Message M |VB|VH
W M9019 Real Time Clock setting error. O|lO| O
B V9060 The M series I/O configtﬂratign error. }‘Nhen”CPU detects a wrong I/O configuration, the ~
PLC will stop, M9060= “ON" and the “"ERR” LED of the CPU module will flash (1Hz). ~
B M9063 Wrong Parallel Link operation or wrong RS communication has been detected, ololo
M9063= “ON" but the PLC will keep running.
B M9066 Program.CHECK SUM error. PLC will stop, M9066= “ON" and the “ERR” LED of the olaolo
CPU/Main module will flash (2Hz).
B V9067 g&e;ﬁ%oxiﬁr;ggpligﬁrﬁgagt{on error occurs during program execution, then M9067="ON ololo
M9068 Operation error latch. When M9068: “ON”" a}nd operation error occurs, the step number ololo
where operation errors occur will be latched in D9068.
Parallel Link Operation M |VB|VH
= M9070 When the“Moc‘i‘uIe is assigned as the Master station in a Parallel Link application, ol o
M9070= “ON".
= M9071 XAVSS%T%?\]%'G is assigned as the Slave station in a Parallel Link application, olo
W M9072 When the Parallel Link is operating, M9072= “ON". (el e
B M9162 When thg Parallel Link is operating ir) thg High-speed transfer mode, M9162= “ON". olo
This flag is based on the Master station’s M9162 status.
VB Series DIP Switch Status M |VB|VH
B M9080 The 2" DIP switch status in the Main Unit. O
B M9081 The 3 DIP switch status in the Main Unit. O
B M9082 The 4" DIP switch status in the Main Unit. O
VB Series Multi-Functional Display Setting Mode M | VB|VH
M9084 Monitor function. O
M9085 Setting function. O
M9086 Progressive adding (+) function. O
M9087 Progressive subtracting (-) function. O
W M9088 Error flag. O
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Coil ID. No. Instruction of Function Series
CP2 MODEM Dial-Up M |VB|VH
M9100 CP2 Dial-Up start up flag. ol o
| M9101 CP2 Dial-Up unsuccessful. ORI
RS Instruction M | VB|VH
M9122 RS Data transmission flag. ol 0| O
M9123 RS Data receive completed. Ol 0| O
B M9124 m%1lj2€l\\/ll\/.ill show up the “CD” signal when PLC’s CP2 COM Port is connected with a ol o
M9129 RS Data transmission Time-Out flag. ol 0| O
CPU LINK M |VB|VH
H M9183 CPU LINK communication unsuccessful (Master Station). O] O
H M9184 CPU LINK communication unsuccessful (13 Slave Station). o0
H M9185 CPU LINK communication unsuccessful (279 Slave Station). o0
m M9186 CPU LINK communication unsuccessful (3" Slave Station). OO
| M9187 CPU LINK communication unsuccessful (4" Slave Station). o1 0
m M9188 CPU LINK communication unsuccessful (5" Slave Station). O 10
B M9189 CPU LINK communication unsuccessful (6" Slave Station). O] 0
| M9190 CPU LINK communication unsuccessful (71" Slave Station). o0
The 32-bit Counter Count Direction Control M | VB|VH
M92200 When M920 0 = “OFF”, the C20 0 is operated as a up counter. R .
M9234 When M9200 = “ON”, the C20 O is operated as a down counter. N
Controlling and Monitoring of High Speed Counter Count Direction M | VB|VH
M92235 When M920 0 = “OFF”, the C200 is operated as a up counter. ololo
M9245 When M920 0 = “ON”, the C20 0O is operated as a down counter. i -

u M92246 When 2010 is operated a up count, M9201 0 = "OFF”. ololo
B M9255 When C200 is operated a down count, M920O0 0O = “ON”. R e
The VB1 series position control instructions' relative flags (for VB1 series only) M |VB|VH

M9140 If M9140="0ON", the clear signal is sent to the servo when the return to zero point is complete. O
M9145 YO pulse output stop immediately. O
M9146 Y1 pulse output stop immediately. O
M9147 Y2 pulse output stop immediately. O
M9148 Y3 pulse output stop immediately. O
EM9149 YO pulse output monitor, “ON”=busy. O
W M9150 Y1 pulse output monitor, “ON”=busy. O
HM9151 Y2 pulse output monitor, “ON"=busy. O
HM9152 Y3 pulse output monitor, “ON"=busy. O
The VB1 series hardware high speed counters' relative flags (for VB1 series only) M |VB|VH
To activate the interrupt 1050 for HHSC1. When (present value)=(setting value) of the
M9194 HHSC1, no interrupt if M9194="0OFF"; otherwise the interrupt routine will process O
immediately if M9194="0ON".
To activate the interrupt 1060 for HHSC2. When (present value)=(setting value) of the
M9195 HHSC2, no interrupt if M9195="0FF"; otherwise the interrupt routine will process O
immediately if M9195="0ON".
HM9196 The counting direction of HHSC1, M9196="0OFF”=counts up; M9196="0ON"=counts down. (@)
W M9197 The counting direction of HHSC2, M9197="OFF"=counts up; M9197="0ON"=counts down. O
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2-13-2 Instructi

on Table of Special Register

Register ID Instruction of Function Series
PLC Operation Status M |VB|VH
Time Setting of Watch Dog Timer. The WDT default value is 200ms and it can be
D9000 changed by writing D9000, which is transferred from Program system when PLC power O] 0| O
is “ON”. (unit: Tms)
B D9004 Error coil ID number. When M9004= “ON”, the content value may be 9060, 9063, ololo
9066 or 9067 to indicate the error coil identification. D
W D9010 Current operation scan time (unit: 1ms) Ol 0|0
W D901 Min. scan time (unit: 1ms) ololo
W D9012 Max. scan time (unit: 1ms) ololo
System Status M |VB|VH
M1 Series : 01
Display the PLC’s model VB0 Series 20| 011/ 11010]
W D900 play ! Model: < VB1 Series 1 22 >——T "~ T— ygrsion:vioo | O | O] ©
and version. oo V1.
VB2 Series - 24
VH Series : 21
Capacity size of Memory. “16” indicates 16K Steps, “8” indicates 8K Steps, ~
W D9002 “2” indicates 2K Steps clo|©
® D9003 Type of Memory. 00H indicates a built-in 8K Steps Flash Memory of PLC. ololo
10H indicates an extend 8K Steps Flash Memory Card. e c
09020 Input points (X0 ~ X7) filter response time setting. (unit: 1ms) The default value is 10ms ololo
and the available range for M and VB series is 0 ~60ms, VH series is 0 ~ 15ms. D
Constant Scan Time duration. The default value is 0Oms and it can be changed by
D9039 setting D9039, which is transferred from Program system when PLC power is “ON". Ol 0| O
(Unit: Tms)

Time Value of Real Time Clock M |VB|VH
DY013 Seconds value. (0 ~59) O]l 0|0
D9014 Minute value. (0 ~59) O] 0|0
D9015 Hour value. (0 ~23) ololo
D9016 Day value. (1 ~31) olol| o
D9017 Month value. (1 ~12) Ol 0|0
D9018 Year value: 1990 ~ 2089 (4 digits) Ol 0| O
D9019 Weekday value: 0 (Sun.) ~ 6(Sat.) O|l0o| O

Step Ladder Instruction Correlated M |VB|VH

W D9040 1% (the lowest) active STL step O] 0|0
W D9041 2 active STL step o|lo| O
W D9042 3" active STL step When M9047= “ON", the step point ID numberswhich | © | O | ©
B D9043 4" active STL step are in action, they will be stored in D9040 ~D9047. ololo
B D904 5% active STL st Where the D9040 will be stored the lowest ID number, e -
active step the second lowest one will be stored in D9041 and so ©1910
W D9045 6" active STL step forth. ol ol o
H D9046 7" active STL step Ol 0| O
W D9047 8" active STL step oO|lo| O
W D9049 When M9049= “ON", it stores the lowest currently active Annunciator in D9049. O] O
Error Message M | VB|VH
W D9063 Error code identifying Parallel link or RS communication error. O]l 0|0
W D9067 Error code identifying Operation error. Ol 0| O
D9068 Latched the step address number of Operation error. O|lO| O
W D9069 Step address number of Operation error. Ol 0| O
Multi-Functional Display Functions M | VB|VH
VB series: Multi-Functional Display mode setting. Please referto Ch. 2-13-4
D9080 “VB Series Multi-Functional Display”. ol o
VH series: Error Code Display function. Please referto Ch. 2-13-5 “VH Series Error b
Code Display Function”.
D9081 o
D9082 VB series Multi-Functional Display operation Auxiliary Register. Please refer to Ch. o
D9083 2-13-4 “VB Series Multi-Functional Display”. 0
D9084 O
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Register ID Instruction of Function Series
CP2 Communication Port M | VB|VH
D92110 Dial-Up number Registers. A A olo
D9113 To store numbers for the MODEM to execute the Dial-Up function. ) ’
D9121 The local station number for the CP2 to execute Computer Link. oO|lO| O
W D9o122 The amount of residual data to be transferred by the instruction RS. Ol 0| O
W D9123 The amount of the data already received by the instruction RS. O]l 0] O
D9124 To setting the Data Header code of instruction RS. O]l 0O| O
D9125 To setting the Data Terminator code of instruction RS. o0 | O
D9129 To setting the data network “time-out” timer value of instruction RS. O]l OO
High Speed Process Instruction M | VB|VH
m D9130 géezdczfnapgﬁ:g;et;t&ec?ntain the number of the current record being processed in the ol o
m D931 Usedasa Cqunter to contain the number of the current record being processed in the olo
HSZ comparison table when the PLAY operation has been enabled.
W D9132 Lower 16 bits Used as a Register to contain the source (output pulse frequency) data | . |
W D9133 Higher 16 bits for the PLSY instruction when used with the HSZ comparison table.
W D9134 Lower 16 bits Used as a Register to contain a copy of value for current comparison | _ | _
mD9135 Higher 16 bits when the HSZ comparison table and combined PLSY out putareused.| ¥ | ~
W D9136 Lower 16 bits Used as a counter to contain the total number of pulses that have o
mD9137 Higher 16 bits been output using the PLSY instruction. (NOT for VB1 series) 01019
W D9140 Lower 16 bits Used as a counter to contain the total number of pulses that have ololo
B D941 Higher 16 bits been output to YO using the PLSY instruction.(NOT for VB1 series) R R
W DO142 Lower 16 bits Used as a counter to contain the total number of pulses that have 1
W D9143 Higher 16 bits been output to Y1 using the PLSY instruction.(NOT for VB1 series) e
CPU LINK M |VB|VH
W D9172 The time of communication “Time Out”. OO
W DOo177 The number of Slave Station in the network. OO
W D9178 The domain of components for transferred. O] 0
mD9179 The retry times for communication. O] o0
W D9201 Current network operation scan time. O] O
W D9202 Max. network operation scan time. olo
H D9203 A counter to record the communication error occurred at the Master station. Ol O
W D9204 A counter to record the communication error occurred at the 1% Slave station. Ol 0
W D9205 A counter to record the communication error occurred at the 2 Slave station. O] 0
W D9206 A counter to record the communication error occurred at the 3« Slave station. c| O
m D9207 A counter to record the communication error occurred at the 4" Slave station. o]0
W D9208 A counter to record the communication error occurred at the 5" Slave station. (ON NG
W D9209 A counter to record the communication error occurred at the 6" Slave station. o0
W D9210 A counter to record the communication error occurred at the 7" Slave station. O | O
W D9212 The communication error code of the 1% Slave station. o]0
W D9213 The communication error code of the 2™ Slave station. O] 0
mD9214 The communication error code of the 3 Slave station. O] O
W D9215 The communication error code of the 4 Slave station. OH NG
W D9216 The communication error code of the 5" Slave station. o | O
H D9217 The communication error code of the 6" Slave station. (Ol o]
mD9218 The communication error code of the 7% Slave station. [eNNe)
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Register ID Instruction of Function Series
Index Register V, Z M |VB|VH
D9180 Z0 Index Register OlO| O
D9181 VO Index Register ololo
D9182 Z1 Index Register ol ol o
D9183 V1 Index Register ololo
D9184 Z2 Index Register O]l 0] O
D9185 V2 Index Register Ol O] O
D9186 Z3 Index Register olo| o
D9187 V3 Index Register ololo
D9188 Z4 Index Register ololo
D9189 V4 Index Register ololo
D9190 Z5 Index Register ololo
D9191 V5 Index Register ololo
D9192 Z6 Index Register ololo
D9193 V6 Index Register ololo
D9194 Z7 Index Register ololo
D9195 V7 Index Register ol ol o
The VB1 series position control instructions' relative special registers (for VB1 series only) M |VB|VH
D914 L 16 bi
9140 ower 6b|.ts Currentvalue registers of output pulse number (32-bit) from YO O
D9141 Upper 16 bits
D9142 L 16 bit
ower I S Current value registers of output pulse number (32-bit) from Y1 O
D9143 Upper 16 bits
D9144 L 16 bit
ower I S Current value registers of output pulse number (32-bit) from Y2 O
D9145 Upper 16 bits
D9146 L 16 bit
ower I S Current value registers of output pulse number (32-bit) from Y3 O
D9147 Upper 16 bits
D9149 Bias speed setting for the ZRN, DRVI or DRVA instruction is operating. If the setting -
value > (D9151,09150) /10, then D9149 = (D9151,09150)/10
; Maximum speed setting for ZRN, DRVI and DRVA instructions are operating,
D9150 Lower 16 bits the default value = 200,000 Hz, the available range is 10~200,000 Hz. ~
| When the setting value exceeds acceptable value, it will equal to the largest b
D9151 Upper 16 bits | geceptable value.
D9152 Acceleration/Deceleration time setting for ZRN, DRVI or DRVA instruction is operating,
the default value = 100 mS, the available range is 50 ~5,000 mS. -
The VB1 series hardware high speed counters' relative special registers (for VB1 series only) M |VB|VH
D9224 The operating type of HHSC1. TO input “0” = disable the function of HHSC1, “1" ~ “18" are -
18 different counting modes.
D9225 The operating type of HHSC2. To input “0” = disable the function of HHSC2, “1” ~ “18" are -
18 different counting modes. -
D922 L 16 bit
9226 ower 16 I S The present value of HHSC1. O
D9227 Upper 16 bits
D922 L 1 i
9228 ower Gb?ts The present value of HHSC2. (@]
D9229 Upper 16 bits
L 16 bi
D9230 ower 6b{ts The setting value of HHSC1. O
D9231 Upper 16 bits
D9232 L 16 bit
923 OWEL TP OIS | The setting value of HHSC2. o
D9233 Upper 16 bits
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2-13-3 Error Message/Code Description
Error Message

Coll ID. Title The Time of Detecting PLC Status
Number. Error Message Status of the ERR LED
The M series I/O configuration When Power is “OFF” - “ON” and .
M9060 arror. “STOP” » “RUN" STOP Flash with 1Hz
Wrong Parallel Link operation or | When the paired stations signal is
M9063 RS communication received RUN OFF
When Poweris “OFF” - “ON” and ;
M9066 |Check Sum Error “STOP” — “RUN” STOP Flash with 2 Hz
M9067 | Operation Error During the running program RUN OFF
Operation Error Code (the contains of D9067)
Error Code Detail
0 No error message
6702 More than 5 Level of Call instruction have been nested together.
6703 More than 2 Level of Interrupt Insert have been nested together.
6704 More than 5 Level of FOR / NEXT have been nested together.
6705 Anincompatible device has been specified as an operand for an applied instruction.
6706 An device has been specified exceed of the allowable range for an applied instruction operand.
6708 Error FROM/TO instruction

RS Communication Instruction Error Code (the contains of D9063)

Error Code Detail
0 No error message.
6301 Parity » framing error.

CPU Link Communication Error Code (the contains of D9212 ~D9218)

Error Code Detail
00H No error message.
01H The communication has been Time Out.
05H The communication has Check Sum Error.
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2-13-4 VB Series Multi-Functional Display

On the Main Unit of VB series PLC, it built-in a 16 X8 points
matrix LED Multi-Functional Display. When it conjugations
with the user program can be used as a brief monitor of

Human Machine Interface.

Inside of the left side cap, the second jumper of the DIP

switch (SW1-2) isused to control the Multi-Functional Display.
When the SW1-2= "OFF”, the screen will display the 1/O

status; When the SW1-2=

clEeEEEREEER
Il Il

-
DIP switch s k“’"’?"
SWITTE = <
: Multi- =R
“ON”, the screen will become Functional
Display

the Multi-Functional Display.

When the SW1-2="0FF”, the screen will display the 1/O status;
When the SW1-2="0ON", the screen will become the Multi-

Functional Display.

By way of M9083 and SW1-3, To select the indicate area : (when the SW1-2="0OFF")

M9083=

“OFF”

M9083="0ON"

SW1-3="OFF” (VBO,VB1,VB2)

SW1-3=“ON" (VB1,VB2)

SW1-3="OFF" (VB2)

SW1-3="0ON" (VB2)

XO~X77 ; YO~YT77

X100~ X177 ; Y100 ~ Y177

X200 ~ X277 ; Y200 ~ Y277

X300 ~ X377 ; Y300 ~ Y377

The Multi-Functional Display provides 8 mode types (Mode 0 ~ 7) and the operation setting is
depend on the content of D9080. Changes the content of D9080 during the running program will
change the display mode of the Multi-Functional Display.

Mode|D9080 D9081 Function Content of the screen
Mode 0| KO |Disable I/O status monitor I/O points “ON”/ "OFF” status

Mode 1 K1 Indicator (Kn) Value, word, chart display The bit of Dn~Dn+7 “ON"/ “OFF " status
Mode 2 K2 Indicator (Kn) Error Code display “E"+a 3-digit number of Dn

Mode 3 K3 Indicator (Kn) A 4-digit number (0000 ~9999) display |A 4-digit number of Dn

Mode 4 K4 Indicator (Kn) Two of 2-digit numbers (00 ~ 99) display | 2-digit number of Dn+1 & 2-digit number of Dn
Mode 5 K5 Indicator (Kn) One word and a 3-digit number display |A word of Dn+1 and a 3-digit number of Dn
Mode 6 K6 See the reference| The mode is for Data Access Panel Aword and a 3-digit number

Mode 7 K7 Indicator (Kn) A 5-digit number (0 ~32,767) display A 5-digit number of Dn

The Data Access Panel DAP-100 is a useful accessory, which is designed to join with the
Multi-Functional Display together, become a simplified Human Machine Interface. They have the

best economic effect because combine the Display and DAP-100.

DAP-100
monitor [l seTTinG .
ESC ENTER

Item

Specification

Components

Display screen cover + 4 keys setting board

Material of surface

Smooth PC plastic, 0.254mm thickness

Key specification

12x12 TACT SWITCH

Key lifespan 500,000 Times

PLC interface

4 Input points of the PLC

Type of connect

European P.C.B. Terminal

Facade size (W)X (H)

110mm xX45mm

Both the display screen cover and 4 keys setting board are

(1) Display Mode 0: /O Status Monitor
This mode will post the I/O status at the screen. The function as same as when the SW1-2 put in

“‘OFF” position.

D9080 = 0 (Display Mode 0)
The screen displays “ON”/ “OFF” status of I/O

o
=
El

S 0 0102 03 04 05 06 07 00 0102 03 04 05 06 07

RUN 0@ [ 4 [ 4 0

=

rR | [ 4 [ ] 1

= 2 [ ] 0 @2
30@ [ ] 3
4 [ @4
5 [ 38 5
6@ [ 4 [ ] 6
7 [ 7

——INPUT X—— — OUTPUT Y —

00 0102 03 04 05 06 07 00 01 02 03 04 05 06 07

The main function of this mode is joined with other display mode to make the display screen more
flexible. For example: Setthe screen at mode 0, it will display the I/O status. But when the error
occurs, than the screen will become the error code Display.

b
03

E
c
=

20
oo

0

NoO B WN O

~——INPUT X —— — OUTPUT Y — PWR
00 010203%050607002020304050607

[ d [ ]
00 0102 03 04 05 06 07 00 01 02 03 04 05 06 07

Error Occurs
%

0

1

2

3

Error Removed :
<

: ;

[ d
~NoORWN 2O

[ 4
000 000 ...(75

00 0102 03 04 05 06 07 00 01 02 03 04 05 06 07

5
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(2) Display Mode 1: Value, Numbers, Letters and Chart Display

This mode is assigned the D9081 as a Indicator Register, and its content value (Ks) will channeled
the indicator to the Register Dn.  And the contents of Da~ Dn+7 are 8 Registers total
(16x8=128 bits), which will be used the bit type to display in the screen (128 points LED).

s o3y 1 00s0= K1 hioder)
:888:8:???888 :g D9081 = K100 (Display the contents of D100 ~D107)
{elols] {o! tslslal lols! 48] D100 = H201F
5000050000000 % D101 = H2040
.9--9-9-9'9'9'9 5 8% D102 = HOO1F
E 2R &K &S D103 = H497F

o D104 = H4949

O Indicate the o

“001F" as a D105 = HO036

16-bit HEX number D106 = H5F00

D107 = HO000

e The example for display a temperature value:

As the program chart below, the program will be used the content value number of DO (pickup
the last 3 digits and the unitis 0.1 °C) to display in the left side of screen and in the right side of the

«“o,

screen will be showed the “C” symbol.

M9002
-

M9002
—

M9000
—

- | DMOV_ H00007F00

D1002 ‘ The chart for digit “1”

HO004F4979

D1004 ‘ The chart for digit “2”

HO07F4949

D1006 | The chart for digit *3”

HO07F080F

D1008 ‘ The chart for digit “4”

HO0079494F

D1010 ‘ The chart for digit “5”

HO0079497F

D1012 | The chart for digit *6”

HO07F0101

D1014 ‘ The chart for digit “7”

HOO7F497F

D1016 ‘ The chart for digit “8”

HO07F494F

D1018 | The chart for digit 9"

DO K3 K1

—| smov

——| MOV K1 D9080 | To assign the display at Mode 1. R 010.03.04.05 06 07 60 002 05 04 0% 06 7
wiees 33300 83 !

i i ERR
4‘ MOV K2 D9081 ‘Let the indicator channeled to D2. = §:.: :.s :.: ...§
4 DMOV H007F417F D1000 ‘The chart for digit “0” g:.. :...: :..g

00 0102 03 04 05 06 07 00 0102 03 04 05 06 07

The Registers D1000~D1018 are
used to setup the dot charts of
numbers 0 ~9. This block of
program could replace by the
function of“Tools \Edit Display
Graph...”in the Ladder Master.
When using the table, this block
could skip.

D10 K1 | To pick up the value of 3" (hundreds) position digit from DO.

- muL D10 K2 D12 |

MOV D12 Z0

Let the chart of 3 digit value to display in the screen of

hundreds digit place.

M9000
—

M9000
—

| DMOV D100020 D2 |

—| smov Do K2 K1 D10 K1 | To pick up the value of 2 (tens) position digit from DO.

- | MUL D10 K2 D12 |

MOV D12 Z0

| DMOV D1000Z0 D4 |

Let the chart of 2™ digit value to display in the screen of tens
digit place.

4‘ WOR D5 H8000 D5 ‘ To crate the decimal point in the screen.

4' SMOV DO K1 K1 D10 K1 ‘ To pick up the value of 1¢ (units) position digit from DO.

- | MUL D10 K2 D12 |

MOV D12 Z0

Let the chart of 1st digit value to display in the screen of units
digit place.

M9000

L_| DMOV D1000Z0 D6 |

| }—l DMOV H88887303 D8 \ To crate the “°C " chart in the screen.
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¢ Uses the “Rolling Chart " to display information
® Build the chart table, and then let the content of D9081 channeled to the beginning of the table.
@ Use a given specific timing alternate (around 0.3 sec.) increased the content of D9081.
® The chart table will be showed in the screen.

* The example for display a “Moving sign” :

T T T T T I T T T T T T T T T T T T T T T T T T T T T
o o o o N >~ o S » o N o o o > o £ o o @ [vs) @ <=} o o o o
o o o o o - o © — o © o o © o o — o o o m o Ul o o o o
o o o o B o o P w w - o o o ~ B e o o > © [ee] > o o o o
o o o o o o o © m m © o o © m o — o o — M (o)) o o o o o
o o o o N o B > o = o o o o o S £ o o w o0 [ee] > o o o o
o o o o o o — — o —_ o o o © o o — o o l M m o o o o o
o o o o - — ~ w ~ N ~ J> o ~ o B w N o > foe) [<e) © o o o o
o o o o m m M m > - m [ o m (o) o m n o - > M M o o o o
M9002 _ _
—{ |- MOV K1 D9080 | To assign the display at Mode 1.

—{MOV K1000 D9081 |Let the indicator channeled to the Register D1000.
M9002
— F—{ FMOV HO D1000 K8 ‘

— DMOV H2040201F D1008

4{ DMOV H4100001F D1010

—{ DMOV HO0000417F D1012

4{ DMOV H4949413E D1014

4{ DMOV H413E007A D1016

—{ DMOV HO03E4141 D1018

—|DMOV H2919097F D1020

—{DMOV H00000046 D1022

|
|
|
|
|
|
|
|
% DMOV_H00000000 D1024 ‘ To build the dot graph table which is shows above (start-up
4{ DMOV HO909097F D1026 ‘ from D1000). This block of program could replace by the
|
|
|
|
|
|
|
|
|

function of “Tools \Edit Display Graph...” In the Ladder Master.
When using the table, this block could skip.

— DMOV H407F0006 D1028

—{DMOV H00404040 D1030

4{ DMOV H4141413E D1032

— DMOV H00000022 D1034

—{DMOV H00000000 D1036

4{ DMOV HB80A1BFA1 D1038

— DMOV HBE9F8F86 D1040

4{ DMOV HB80868F9F D1042

4{ DMOV H9FAQAOQ9F D1044

—{FMOV HO D1046 K8 |
T200 K

30
To set up the moving speed of “Rolling Chart”.
T200
INCP D9081

_|
CMP D9081 K1046 MO ‘Check up to reply if it runs to the end of the table.

The incrementally of the Pointer value.

M1
- }_{ MOVP K1000 D9081 | When it displays to the end of the table, the Pointer will be channeled
to the beginning of the table, repeat displays the table again and again.
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* The programming tool software iLadder Masteriprovide the tool: “Tools \Edit Display Graph...”, that
is for to create the display chart easily. It can be edit the graph of letters, numbers and symbols from
keyboard directly. Also, it is possible to use cursor to create an individual graph.

¢ This edit function will create and store data into the corresponding File Register, and the it is a part
of user program. So, cleverly to use the Edit Display Graph function could save the the user program
size for create the graph and it is easy to maintain.
For more detail about the File Register, please reference the section “2-9 File Register (D)”.

Start Reqister:

o [F

Cancel |
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(3) Display Mode 2: Error Code Display

This mode is assigned the D9081 as a Indicator Register, and its content value (Kn) will channeled
the indicator to the Register Dn.  The last 3 digits number of content in Dr will be displayed in right
side of the screen and the left side of the screen will display an “E” symbol to indicate it displaying
an error code.

Hislsleltet toleletet fotsfet |

000000e0000ceccce  D9080 =K2  (Mode2)

Hatetetetel Totat Tatetetatet D9081 = K100 (To display the last 3 digits number of contentin D100)
0000000000000 0e D100 = K123

0000000000000000

0000000 CO000O000

* The example for display an “Error Code” :

We assume the PLC input points X10 ~X17 connect with 8 error detectors (ex. Motor over load,
Over the limits...) When the error occurs, it will be showed the corresponding error code in the
screen; Otherwise it will be showed an “OK !” sign in the the screen.

pwr  ——INPUT X—— —OUTPUT Y — pwr ——INPUT X—— —OUTPUT Y —
= 00 0102 03 04 05 06 07 00 0102 03 04 05 06 07 = (00 0102 03 04 05 06 07 00 0102 03 04 05 06 07
RUN 0 o o ® 0 RN (@@ 000 000 0000
@ [ 381 ] ® 1| ErrorOccurs. |gm1® o 0 0 0 '3
= 2@ [ 3ol I ] [ 4 2] ———— > | = 20 o 0 0 ° o2
e 88% O i9%® 9 888 %%
5@ oo o 5 M 5@ 00 00
? 00 [ ] [ ] [ ] ? g.... 000 000 ...g

00 0102 03 04 05 06 07 00 0102 03 04 05 06 07 00 0102 03 04 05 06 07 00 01 02 03 04 05 06 07

M9002
- DMOV H4141413E DO |
DMOV H087F003E D2 |
To set up the “OK!” sign table.
DMOV H00412214 D4 |
DMOV H00005F00 DG |
M9000

— I—{CMP K2X10 KO MO ‘To load and check the input of the error detectors.
M1

—] I——{ MOV K1 D9080 ‘To assign the display at Mode 1.

A{MOV KO D9081 |Letthe indicator channeled to the Register DO.

M1
—VI——{ ENCO X10 D10 K3 ‘Let the error situation convert to an Error Code.

% MOV K2 D9080 |To assign the display at Mode 2.

—{MOV K10 D9081 ‘Let the indicator channeled to the Register D10.
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(4) Display Mode 3: To display a 4-digit number(0000 ~ 9999)

This mode is assigned the D9081 as a Indicator Register, and its content value (Kn) will channeled
the indicator to the Register Dn.  The last 4 digits number of content in Dr will be displayed in the
screen.

giemyeesiss
Ooecccoecccecece D080 =K3 - (Mode3)
0e00e20:208-908  D9081 =K100 (Todisplay thelast 4 digits number of contentin D100)
OCO8OC@C00CC80000 N1y — K{234
00800000 0000000
OO000000O000O0O0

® Example 1:

We assume the PLC input points X0 ~ X7 connect with 8 switch contacts. When the the contact
of X0= “ON", it will display the content value of DO in the screen; When the the contact of
X1="ON", it will display the content value of D1 in the screen, and so forth.

ﬂ?oﬁg{ MOV K3 D9080 ‘To assign the display at Mode 3.
—|M?—4{ MOV KO D9081 ‘ Let the indicator channeled to the Register DO.
MQO}OO—{ CMP K2X0 KO MO ‘To load and check the input switches status.
—|M/1)—[: ENCO X0 D10 K3 \ To encode the switch status.
MOV D10 D9081 ‘Letthe indicator channeled to the Register, which is the switch

appointed.

* Example 2:

We use the program to display the contents of DO~D7 in the screen and also the appointed output
points YO ~ Y7 will be turned “ON” as indicant. Use the Analog Potentiometer VR1 to give a value
for display timing alternate.

M9000

—] M To read the value of VR1 and put the value to Register D8
M9002
— }—{ MOV K3 D9080 ‘To assign the display at Mode 3.
M9000
4 }—{ MOV CO0 D9081 ‘ Use the current value of CO as a Pointer.

® Use the value of VR1 to assign the setting value of Timer TO.
T0 Kg
—| }—. Use the timing alternate of TO to increase the value of CO.

—] }—m When finished the DO ~ D7 display sequence, to reset the CO.

E?O}OO_‘ DECO CO YO K3 ‘When displaying the sequence of DO ~ D7, to make the appointed

outputs points YO ~ Y7 turned “ON”

* Example 3:
We use the program to display the value of Analog Potentiometer VR1 in the screen, and assigned
the value as the setting value of T0.
Usually, using the value of VR1 and VR2 to setting the Timers, only depend on intuition without real
measure. Since the VB series provided the Multi-Functional Display, to adjust the Analog
Potentiometer VR1 and VR2 become clear and definite.
This program example is to make a description of VR1 and VR2 combine with Multi-Functional
Display.
M9002
- }—[: MOV K3 D9080 | To assign the display at Mode 3.

MOV KO0 D9081 ‘Let the target channeled to the Register DO.
M9000

—] }—WTO read the value of VR1 and put it into DO.

H Use the content value of DO to set up the setting value of Timer TO.

_| W Use the timing alternate of TO to drive the output point YO flashed
TP vo | Use the imin
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(5) Display Mode 4: To display two 2-digit numbers (00 ~ 99)

This mode is assigned the D9081 as a Indicator Register, and its content value (Kn) will channeled
the indicator to the Register Dn.  The last 2 digits number of content in Dr will be displayed in left
side of the screen and the right side of the screen will be displayed the last 2 digits number of
contentin Dn+1.

the last 2 digits of content

<
L
C
@
=]
O
=
o
=

0000000000000000 _

8000000000800 D080 - e (Made )

500500000000°000 D9081 = K100 (Todisplay thelast2 digits of contentvaluein D100and D101)
0000000000000 e D100 = K56

0000000000000 e =

0000000000000000 D101 = K12

0000000000000 00 =

1

the last 2 digits of content
value in D100

* Example 1:

This program will display the setting value of TO in the left side of screen and put the current value
in the right side.

M9002
— MOV K4 D9080 | To assign the display at Mode 4.
MOV KO0 D9081 ‘ Let the indicator channeled to the Register DO.
M9000
— Move the current value of TO to DO.
T0 D1
Use the content value of D1 to set up the setting value of Timer TO.
T0 . . .
ALTP Yo | Use the timing alternate of TO to drive the output point YO flashed

¢ Example 2:

This program will select a current value from TO ~ T99 and display the value in the screen. Use the
value of VR1 to pick up a corresponding Timer from TO ~ T99 and displays the ID number of the
Timer has been selected in the left side of screen, displays the current value of the Timer in the
right side.

M9002 . .
— |_4‘ MOV K4 D9080 ‘To assign the display at Mode 4

A{MOV KO D9081 ‘Let the indicator channeled to the Register DO.
M9000

— |— To read the value of VR1 and put it into D10.

—{MUL D10 K99 D12 |

Converts the VR1 value (0 ~ 255) to a number between 0 and
99 and put it into D14,

—{DIV D12 K255 D14 |

MOV D14 D1 |Letthe converted value (0 ~99) of VR1 to display in the left side of the screen
ﬂ?oﬁ MoV D1 zo | ) Ysetheconverted value (0 ~99) of VR1 as an indicator to select a

Timer from TO ~ T99 and displays the current value of the Timerin

MOV T0ZO DO }the right side of the screen.
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(6) Display Mode 5: To display a letter and a 3-digit number

This mode is assigned the D9081 as a Indicator Register, and its content value (Kn) will channeled
the indicator to the Register Dn.  The last 3 digits number of content in Drwill be displayed in right
side of the screen and a letter is specified by b7 ~ b0 of Dn+1, on the left side of the screen. The
location of decimal point shows is specified by b10 ~ b8 of Dn+1. Please refer to the following
example for details.

The contentvaluein D100 D9080 = K5 (Mode5)
D9081 = K100 To display the last 3 digits number of content in D100.

9889888:8:888:88 To display the letter, which is specified by the contents of
I Jojo] Jolele] Jol lolelel Jole: b7 ~b0in D101
-iatet o7 fetetattst tof fat 1 - cimal point, which is specifi
Hetel Tot feteletetet-fot ot 'bdmpbymedemmapomehmhwspaﬁmdbyme
0000000000000000 contents of b10~b8in D101.
o]elelelolelolelolelo)e] Tolole) D100 = K256

D101 = H10A

1
[o]ofofofofofo] 1]
b5 blo b8

o

AH | D101

The convert table between the number code and the letter to display

Number| Display |[Number| Display |Number| Display [Number| Display

code letter |code letter |code letter |code letter
00H 0 10H G 20H W 30H m
01H 1 11H H 21H X 31H n
02H 2 12H | 22H Y 32H ¢]
03H 3 13H J 23H Z 33H p
04H 4 14H K 24H a 34H q
05H 5 15H L 25H b 35H r
06H 6 16H M 26H c 36H S
07H 7 17H N 27H d 37H t
08H 8 18H (0] 28H E 38H u
09H 9 19H P 29H f 39H \%
0AH A 1AH Q 2AH g 3AH w
0BH B 1BH R 2BH h 3BH X
0CH C 1CH S 2CH i 3CH y
0DH D 1DH T 2DH i 3DH z
OEH E 1EH U 2EH k
OFH F 1FH Vv 2FH |

¢ This mode can be applied to a multi-data display, where the data title is shown on the left side and
the data content is shown on the right.

* Example :

This program will select a content value from DO ~ D9 and display the value in the screen.

Let the title of DO ~ D9 are A ~J. And use the value of VR1 to pick up a corresponding Register
from DO ~ D9 and displays the title of the Register has been selected in the left side of screen,
displays the current value of the Register in the right side.

M9002 . .
— |_4{ MOV K5 D9080 ‘To assign the display at Mode 5.

A{MOV K10 D9081 ‘Letthe indicator channeled to the Register D10.
M9000

— |— To read the value of VR1 and put it into D12.

— MUL D12 K9 D14 |

Converts the VR1 value (0 ~ 255) to a number between 0 and
9 and putitinto D16.

—{DIV D14 K255 D16 |

4{ ADD D16 HOA D18 ‘Shifts the content value of D16 (add “0AH”) and put it into D18.

To display the title of selected Register in the left sid of screen.
M9000
- |— Use the converted value (0 ~9) of VR1 as an indicator to select a

Register from DO ~ D9 and displays the constant value of the
4{ MOV D0Z0 D10 ‘ Register in the right side of the screen.
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(7) Display Mode 6: Data Programmer Mode

This mode is design to collocate with a
Data Access Panel (DAP-100) for setting

—INPUT X—— ——OUTPUT Y —

bl
=
E

00 0102 03 04 05 06 07 00 0102 03 04 05 06 07

and watching the argument and data in At Y Yoter T A S T T
the program (the contents of Data vl e e s 8001
Registers). - 1900 200 oos Ses:
This mode shows the same screen as e e e o 0 &

. . o o 000 000 000
displayed in Mode 5. Read the ‘ 2 ° :

instructions on Mode 5 before reading
the instructions in this section. This
mode can set multiple sets of data with
4 push-button switches.

The Special Register and the Special Coil used in this mode are explained as below:
<1> D9080: To indicate the Mode (D9080 = K6)

<2> D9081: The Indicator Register for the table of data titles. Its content value (Kn) will channeled
the indicator to the Register Dn, where the Dn is the beginning Register for the table
of data titles, and the table-length is decided by D9083(z). Each Register in this table
can assign a data title, the position of its decimal point, and the data attribute (R/RW).

}

To assign the position

of its decimal point 0000000000000000
N 033853305 e355833
g S >0 Holel fof Iototetste] fof 161 ]
1[ofolofofo[1]0] OAH | 000000000000080e
0000000000000000
“0" ~“9”" = 0H ~9H 0000000080000 00

“A” ~“Z" = 0AH ~ 23H

“a" ~“z" = 24H ~3DH

To assign the data attribute: 0=Readable & Writable ; 1=Readable only

<3> D9082: The Indicator Register for the table of data titles. Its content value (Km) will channeled
the indicator to the Register Dm, where the Dm s the beginning Register for the table
of data titles, and the table-length is decided by D9083(z). Each Register in this table
can store a 3-digit number (0 ~ 999).

<4> D9083: Use the Register to assign the table-length. Its content value (Kz) designates the
table-length (the table of data titles and the table of data contents).

<b5> D9084: Use the Register as a task indicator. Its content value Kp (=K0 ~ K[z-1]) will channeled
the indicator to the table of data titles and the table of data contents, and displays the
constant value of the corresponding table in the screen.

The table of The table of
D9081 data titles D9082 data contents -
Dn T Dm
Dni I Dim1
D9083
L<1{ K |
Dn+r-1 Dmssa N
/—/\—\
0000000000000000
[ Jele] lelele] Yol Jelelel Yale)
[ Jolo] Jolele] Yo Jolelel Jele)
0000000000000000
0000000000000 000®
0000000000000 000®
0000000000000000
0000Q000e000Q000
T ]
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<6> The numbers monitoring/programming functions of the Data Programmer Mode are Performed
with 5 Special Coils (such 5 Special Coils only perform the corresponding functions in this
mode). This mode is available to use external input signals to drive the corresponding Special
Coils, and it fulfills the practical application from simple external operation.

M9084: Monitoring function. When this contact turns “ON”, the screen shows the table Contents,
which is directed by D9084.

M9085: Setting function. When the contact turns “ON”, the data setting function is
Accessed.

M9086: Increasing function (+).
M9087: Decreasing function (-).

M9088: The error signals output. When the data attribute is set to be readable only, and the
setting or writing function is to be performed, then M9088 will become “ON" for a scan
time.

Assume the Special Coils (M9084 ~ M9087) are driven by the external push-button switches.

M9084 M9085| SEiTne M9086 M9087 B

The operation process of the mode is shown as follows:

Press MOE‘S'TOR , the

screen shows relevant
data designated by

D9084
Press or E] After pressing , After pressing, After pressing,
SETTING : SETTING SETTING :
to change the content TR | the first TR | the second x| the third
vglue of [),9084’ the digit begins to flash. digit begins to flash. Digit begins to flash.
display will change g And then Press@ And then, press And then, press
accordingl '
oy ortochangethe o Ej fo ol @ 10
data of the first digit change the data of change the data of
: 'git. the second digit. the third digit.

MONITOR
N Press | —gsc | toO

surrender the setting.

SETTING
\ Press ENTER to

Finish the data setting.
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* Example :

0000000000000000 D9080 = K6 (Mode 6)
8 0800580880808  DI08T = K7000 The beginning Register for the table of data titles i
0020228080808 = ginning Register for the table of data titles is
$e .t s 07000 latched).
0000000000000000 D9082 = K7010 The beginning Register for the table of data contents is
o]ole]olelelelelelolele! Jolote! D7010 (latched).
D9083 = K3 The table-length is “3”, indicating there are 3 sets of
data.
D9084 = KO As the content value of the current task indicatorls “0”,
The first set of data in the table will be displayed in the
screen.
D9084
Data Title Displayed Value Data Attribute The table of data titles T Table of data contents
Readable /0
C 34.9 &Writable D7000 10CH 9‘, D7010 349
R 128 Readable only D7001 801BH D7011 128
Readable
H 1.00 &Writable D7002 211H D7012 100

Stepladder Chart program
— I—WTO set X0 as an input point of s | ke ey

— I—w To set X1 as an input point of key Use X0 ~ X3 to be the
setting keys.

—| M9086 To set X2 as an input point of [+ ) key

—] I—WTO set X3 as an input point of (—) key

M9002
— P% MOV K6 D9080 ‘To assign the display at Mode 6.

—{ MOV K7000 D9081 ‘To assign the beginning Register for the table of data titles.

4{ MOV K7010 D9082 ‘To assign the beginning Register for the table of data contents.

—IMoV K3 D9083 | To assign the table-length.

—{MOV KO D9084 \To initialize the Indicator of the table.
M9002
— F——{mMov k10c D7000 |
—{ MOV K801B D7001 ‘ To set the title, format and attribute of each set of data.

—MOV H211 D7002 |

(8) Display Mode 7: To display a 5-digit number (0 ~ 32767)

This mode is assigned the D9081 as a Indicator Register, and its content value (Kn) will
channeled the indicator to the Register Dn.  The content in Dz will be displayed in the screen.

Stet {atst fatat tet 3 {6t tate
00000000000 e0800 D9080 = K7 (Mode 6)

)] )] )] )] .
88:8:888:88:88:8 D9081 = K100 (To display the content of D100)
0008000800800 D100 — K12345
000000008 Ce 080 =
slelslelslslstslslelolslelslele)

* The function and operation of this mode are as same as mode 3, please refer to mode 3 for
the examples.
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2-13-5VH Series Error Code Display Function

The VH series PLC Main Unit (exclude VH-10MR
and VH-14MR) built-in an 8 x 8 points matrix LED
screen, which is not only displaying the 1/O status,
also has 109 error codes (01 ~99 and EO ~ E9)
display function.

The error code display function helps to display
the condition of machine error, and then increases
the maintenance effect. Itis a very useful and
economical function.

AR

o 4
VH-32MR

Display screen

The VH series PLC using D9080 Special Register to control the display function.

Contents of D9080 The contents in the screen
0 To display the I/O status*
1~99 To display the number 01 ~ 99
100~ 109 To display the error code EO ~E9

*When SW1-2 = “OFF”, it will indicate the status of X0 ~X37 and YO~Y37; When SW1-2 = “ON”,
it will indicate the status of X40 ~X77 and Y40 ~Y77

- J

J

accageg

04
05
06
7
04
[
[}
7

SSERRISER

]
1
2
3
]
1
2
[1:]

]

| —

~ 0000000
IR IR=

* Example :
We assume the PLC input points X0 ~ X7 connect with 8 error sensors (ex. Motor overload, out the

limitations,.....) When error occurs, the screen will display the corresponded error code (E0 ~ E7).
Otherwise, if there is no error has been detected, the screen will display the PLC’s I/O status.

M9000
—] }—{CMP K2X0 KO MO ‘To detect errors.

M1 I
No error has been detected, then KO — D9080, the screen will display the
M1 MOV KO D9080 PLC's I/O status.

ENCO X0 DO K3 ‘}/Xtrg)en error has been detected, then the status of X0 ~ X7 will encoded

DO.
ADD DO K100 D3 |Shifts (add K100) the content value of DO, let DO=K100 ~ K107.

MOV DO D9080 ‘To display the corresponded error code (EO ~ E7) in the screen.
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3 BasiclInstructions

3-1 Basic Instruction Table

Mnemonic Format Devices Function
LD @ Initial logical operation contact
(LOAD) H | XY MS T.Co | tyhe NO (Normally Open)
LDI Initial logical operation contact
(LOAD INVERSE) A > XYM TG e NG (Normally Closed)
AND | |__© Serial connection of NO
(AND) H X.Y.M,8,T.C (Normally Open) contacts
ANI N C Serial connection of NC
(AND INVERSE) H X, Y.M.8,T.C (Normally Closed) contacts
OR — : XY MSTC Parallel connection of NO
(OR) L — T (Normally Open) contacts
ORI e l_‘_© XY MSTC Parallel connection of NC
(OR INVERSE) A Tl (Normally Closed) contacts
ANB - > o Serial connection of multiple
(AND BLOCK) L - parallel circuits
ORB — B Parallel connection of multiple
(ORBLOCK) L contact circuits
ouT H XY MSTC Final logical operation type
(oum) o coil drive
PLS H Y. M{excluding Rising edge pulse
(PULSE) special M coil)
e = Y. Mexeluding | qng edge puise
(PULSE FALLING) special M coil)
SET — {seT[ vo_| Sets component permanently
SET - V.S e
RST — fRsT[ vo_] Resets component
(RESET) H Y.M, S TCD permanently “OFF”
MC Denotes the start of a master
(MASTER CONTROL) m L MC N0 NO ~ N7 control block
MCR TVCR NO | Denotes the end of a master
(MC RESET) MCR NO NO ~ N7 control block
MPS . Stores the current result of the
(POINT STORE) 7 — internal PLC operations
MPS
MRD —_ > _ Reads the current result of the
(POINT READ) MRD /! internal PLC operations
MPP MPP /7 o Pops (recalls and removes)
(POINT POP) the currently stored result
END END . Force the current program
(END) scan to end
NOP

(NO OPERATION)

No operation or null step




Mnemonic Format Devices Function
LDP Initial logical operation Rising
(LOAD PULSE) Ht— > XYM S TC | edge pulse
Initial logical operation Falling
Lo rallNpuse| Y D XY MS T.C 1 eqge pulse
ANDP Serial connection of Rising
(AND PULSE) It XY MSTC | ohge pulse
ANDF Serial connection of Falling
ANDFALINGPULSE)| 1 D XY MSTC | odge pulse
ORP — |_‘_© XY MSTC Parallel connection of Rising
(OR PULSE) L A edge pulse
ORF — |_‘_© XY MSTC Parallel connection of Falling
(OR FALLING PULSE) L e edge pulse
INV H . Invert the current result of the
(INVERSE) Do o internal PLC operations
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3-2 LD,LDI,AND,ANI,OR,ORI,OUT and END

Mnemonic Format Devices Function
LD @ Initial logical operation contact
(LOAD) H XYM S T.Co | iyne NO (Normally Open)
LDI @ Initial logical operation contact
(LOAD INVERSE) 1 X Y.M.S. T.C 1 ype NC (Normally Closed)
AND | |_© Serial connection of NO
(AND) H X.Y.M, 3 T.C (Normally Open) contacts
ANI N C Serial connection of NC
(AND INVERSE) H X.Y.M, 8 T.C (Normally Closed) contacts
— .
OR XY M S TC | Parallel connection of NO
(OR) R (Normally Open) contacts
—| .
ORI XY MSTC Parallel connection of NC
(OR INVERSE) o (Normally Closed) contacts
ouT - Final logical operation type
(oum H — CY0 > Y.M.S,T.C coil drive
END END . Force the current program
(END) scan to end

Ladder Chart Format

X20

Y20

X22

Y21

e G

e

END

Format
LD X20
OR Y20
AND X21
ouT Y20
LDI X22
ORI Y21
ANI X23
ouT Y21
END

Instructions

Initial logical operation contact type NO
(Normally Open)

Parallel connection of NO (Normally Open)

contacts

Serial connection of NO (Normally Open)

contacts

Final logical operation type coil drive

Initial logical operation contact type NC
(Normally Closed)

Parallel connection of NC (Normally
Closed) contacts

Serial connection of NC (Normally Closed)

contacts

Final logical operation type coil drive

Force the current program scan to end

* The OUT T and OUT C Instructions will be specified in Section 3-8.

* When the PLC executes the END instruction, it forces that program to end the current scan and
carry out the updating processes for both inputs and outputs. All instructions in the program
after the END instruction will not be executed.

* The END instruction can be inserted into the middle of the program, it helps program debugging
as the section after the END instruction is disabled and isolated from the area that is being

checked.
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3-3 Instruction ANB and ORB

Mnemonic

Format

Devices Function

ANB - :
(AND BLOCK) L

Serial connection of multiple
parallel circuits

el
el

ORB
(OR BLOCK)

Parallel connection of multiple
contact circuits

Ladder Chart Format

X0 X2

b e
X1 X3

— = =
X4 X5

— >
X6 X7

—

Instructions

Format
LD X0
OR X1
LD X2
OR X3
ANB
ouT Y0
LD X4
AND X5
LD X6
AND X7
ORB
ouT MO

Initial logical operation contact type NO
(Normally Open)

Parallel connection of NO (Normally Open)
contacts

Initial (the starting point of the circuit block)
logical operation contact type NO (Normally
Open)

Parallel connection of NO (Normally Open)
contacts

Serial connection of multiple parallel circuits
Final logical operation type coil drive

Initial logical operation contact type NO
(Normally Open)

Serial connection of NO (Normally Open)
contacts

Initial (the starting point of the circuit block)
logical operation contact type NO (Normally
Open)

Serial connection of NO (Normally Open)
contacts

Parallel connection of multiple contact circuits
Final logical operation type coil drive

* To declare the starting points of the circuit block, please use an LD or LDl instruction. After
completing the serial circuit block, connect it to the preceding block in series/parallel using the

ANB/ORB instruction.

* When using ANB/ORB instructions in a batch, use no more than 8 LD and LDl instructions in the
definition of the program blocks (to be connected in serial/parallel). Ignoring this will result in a

program error.

* Please refer to the following program example, it is used both the ANB and ORB instructions in a

circuit block.

Ladder Chart Format

X20 X22 X23

X21 X24 X25

— A

>

X217

Instructions

Format
LD X20
ORI X21
LD X22
AND X23
LDI X24
ANT X25
ORB
OR X26
ANB
OR X27
ouT Y0
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3-4 Instruction MPS, MRD and MPP

Mnemonic Format Devices Function
MPS . Stores the current result of the
(POINT STORE) internal PLC operations

MPP Pops (recalls and removes)

wes 7
MRD —— o Reads the current result of the
(POINT READ) — internal PLC operations
wep 7

(POINTPOP) the currently stored result
Ladder Chart Format Instructions
Format
X0 X1 - . .
LD X0 Initial logical operation contact type NO
J % (Normally Open)
MPS
F—C 21> MPS Stores the current result of the internal PLC
MRD / X3 operations
A }—® AND X1 Serial connection of NO (Normally Open)
MPP contacts
ouT Y20 Final logical operation type coil drive
MRD Reads the current result of the internal PLC
operations
AND X2 Serial connection of NO (Normally Open)
contacts
ouT Y21 Final logical operation type coil drive
MPP Pops (recalls and removes) the currently
stored result
AND X3 Serial connection of NO (Normally Open)
contacts
ouT Y22 Final logical operation type coil drive

The MPS instruction stores the connection point of the ladder circuit so that further coil branched
can recall the value later.

The MRD instruction recalls or reads the previously stored connection point data and forces the
next contact to connect to it.

The MPP instruction pops (recalls and removes) the stored connection point data of the last
array and removes the connection point from the result. The last contact or coil circuit must
connect to an MPP instruction.

In any continuous connection circuit block, the difference between the number of the active MPS
instruction and the number of the active MPP instruction shall be no greater than 11; When all
connection circuit blocks are ended, the total number of the MPS instruction and the total
number of the MPP instruction have been used in the program must be the same (there must has
a MPP instruction corresponding to every signal MPS instruction).

A Multiple-connection program example:
Ladder Chart Format Instructions

Format
X20 X21 X22

e e — LD X20 T v22
Mps/ MPS 7 X23 MPS MPP
mpp—>—f F—C Y21 > AND x21 AND X26
Xz‘l‘__’ﬁs_@ MPS T v23
wee ” wps | xae AND X2
mpp—>— F——C Y23 D ouT Y20
MPP
AND  X23
ot v2l
MPP
AND  X24
MPS
AND  X25
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3-5Instruction MC and MCR

Mnemonic Format Devices Function
MC - Denotes the start of a master
(MASTER CONTROL) H MC NO NO~N7 control block
MCR [WCR N0 | Denotes the end of a master
(MC RESET) MCR NO NO~N7 control block

Ladder Chart Format

B B T
X1

—

M10

— 21>

Instructions

Format
LD X0
MC NO
LD X1
ouT Y20
LD M10
ouT Y21
MCR NO

X0 is a conditional contact

Become a master control block which is
controlled by XO.

If X0="ON" Status of Y20 = Status of X1
then Status of Y21 = Status of M10

[f X0="“OFF” | Y20="OFF”
then Y21="0OFF”

* When input point X0 (conditional contact) is “ON”, all instructions between the MC and MCR

instructions will be executed.

* When input point X0 (conditional contact) is “OFF”, all instructions between the MC and MCR
instructions will NOT be executed. All Timers and the coils which are driven by the OUT
instruction, will be turned “OFF”; while the status of Retentive Timers, Counters and the coils
driven by the SET / RST instruction will be kept.

* Use an MC instruction to shift the bus line (LD, LDI points) to a point after the conditional contact
and use an MCR instruction to return to the original bus line.

* A master control block allows contains another master control blocks inside, which makes a nest
level. This structure at the most can use 8 level (NO ~N7). The top nest level shall be NO, and

then, N1, N2..., and the deepest level shall be N7.

* A multiple-level program example:

Ladder Chart Format

(EN) ¥ [8A87]

(ZN) g 19187

X24

— >
N Ny —

X25
>
X26

— >

(EN) 2 19n87

MO
(o]

X27

— >
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3-6 Instruction SET and RST

Mnemonic Format Devices Function
SET — [set[ vo_| Sets a bit device permanently
SET = .M, o
RST H YMSTCD Resets a bit device
(RESET) e permanently “OFF”

Ladder Chart Format

X0

X0

y21
X1

y21

Timer, Counter or Register to zero.

3-7 Instruction PLS and PLF

Instructions

Format
LD X0
ouT Y20
LD X0
SET Y21
LD X1
RST Y21

The RST C instruction will be specified in Section 3-8.

Active I/O Duration
Time Sheet

o [
YZOM
Y21 \;

The SET instruction sets the output coil permanently “ON” when it has been operated.

The RESET instruction resets the output coil permanently “OFF” or resets the current value of a

The SET instruction and the RESET instruction can be used for the same output coil as many
times as necessary.

Mnemonic Format Devices Function
PLS —— Tpis[ vo_| Y, M (excluding .
(PULSE) — special M coil) | Hising edge pulse
PLF —— IpF[ Vo] Y, M (excluding .

(PULSE FALLING) H special M coil) Falling edge pulse

Ladder Chart Format

w

Instructions

Format
LD X0
PLS MO
LD X0
PLF M1

* When X0="0OFF"— “ON”, MO will output a pulse for a scan time.

* When X0="ON"— “OFF”, MO will output a pulse for a scan time.

81

A scan time

Active I/O Duration
Time Sheet

X0 : :

i i

A scan time



3-8 Instruction OUT and RST fora Timer or Counter

If the OUT instruction is used for the component T or C, it must input a setting value.

~— Timer

Ladder Chart Format Instructions Active I/O Duration

Format Time Sheet
X0
K20
o ST x0_] L
T0 ouT T0 :
k20 To Coil__| [—
LD T0 TO contact
ouT Y20
Y20 |

—>i2sec.ie—

* The setting value of a Timer can be set either use a K (Constant) or Data Register D
(Parameter).

® The Operative Range of the setting value:

Timer ID No.

Timing Unit

Type of the Timer

The Operative Range

Real Setting Time

TO~T199(T0~T62)

100mS

0.1~3276.7 sec.

T200 ~ T245 (T32~T62) 10mS General Timer 1~32,767 0.01 ~ 327.67 sec.

(T63) 1mS (Ifthe setting value beyond 0.001 ~ 32.767 sec.

T246 ~ 7249 1ms the range, it will defaultto 1) 0.001 ~32.767 sec.
Retentive Timer

T250 ~ T255 100mS 0.1~3276.7 sec.

¢ The Timer ID No. in the midst of square brackets () are for the VH series.
¢ Toreset the Current values of Retentive Timer T246 ~ T255 must using the RST instruction.

~— Counter

Ladder Chart Format Instructions The Action Exposition

Format
X0 LD X0 e When X0= “"OFF” - “ON”, CO will
K5 :
ouT o executes up count once, until the
co (s Current Value of CO=5 and then
x1}—. 0 0 the output contact of CO= “ON”,
where the Current Value will not
ouT Y20 be increased anymore and the
) X1 contact will stay permanently “ON”.
RST o e When X1="0ON", the Current Value

of CO will be reset to “0” and the
contact of CO will become “OFF”.

* The setting value of a Counter can be stet either use a K (Constant) or Data Register D
(Parameter).

* The Operative Range of the setting value:

Counter ID No. Type of the Counter The Operative Range

C0~C99(C0~C15) General 16 bits, Up Counter 1~ 32,767 (If the setting value beyond the
C100~C199(C16~C31) Latched ’ range, it will defaultto 1)
C200~C219 General

0220~ C234 Latched 32 biés' U‘:/D°W” 2,147 483,648 ~ 2,147 483,647
€235~ C255(C235~C254) | High Speed Counter (Latched) ounter

¢ The Counter ID No. in the midst of square brackets () are for the VH series.

* When using High Speed Counters, please refer to the section 2-7 “High Speed Counter”.
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3-9Instruction LDP, LDF, ANDP, ANDF,ORP, OPF and INV

Mnemonic Format Devices Function
LDP @ Initial logical operation Rising
(LOAD PULSE) Ht— XY.MS.T.C 1 eqge pulse
LDF @ Initial logical operation Falling
woorimeruse| Y XY MSTC 1 edge pulse
ANDP |__© Serial connection of Rising
(AND PULSE) = it XYMS TC 1 odge pulse
ANDF |__© Serial connection of Falling
(WD FALUNG PULSE)| 1 XYMSTC o edge pulse
ORP — XY MSTC Parallel connection of Rising
(OR PULSE) ? ol edge pulse
ORF — XY MSTC Parallel connection of Falling
(OR FALLING PULSE) ! ol edge pulse
INV l—{ |—[>c__© - Invert the current result of the
(INVERSE) internal PLC operations

Ladder Chart Format Instructions

Format
X0 X2 o . ) L
LDP X0 Initial logical operation Rising edge pulse
It D groaoperafion Teing 8ege b
X1 ORP X1 Parallel connection of Rising edge pules
—t ANDP X2 Serial connection of Rising edge pulse
_m__m_@ ouT Y0 Fi.nlal Iogilcal operatilon type. coil drive
X4 LDF X3 Initial logical operation Falling edge pulse
b ORF X4 Parallel connection of Falling edge pules
X6 ) ) .
] ANDF X5 Serial connection of Falling edge pulse
ouT Y1 Final logical operation type coil drive
LD X6 Initial logical operation contact type NO
(Normally Open)
INV Invert the current result of the internal PLC
operations
ouT MO Final logical operation type coil drive
* The Rising edge contact The status of MO |

will be active for one
program Scan Time after
the associated device
status changes from
“OFF” to “ON".

* The Falling edge contact
will be active for one
program Scan Time after
the associated device
status changes from
“ON” to "OFF".

* The output contact status of the Rising or Falling edge ON/OFF is produced by OUT, SET, RST,
PLS and PLF instructions; BUT, if the status of a bit component is changed by an instruction, its
Rising or Falling edge contact WILL NOT get a output.

For example, to operate the instruction may change the statuses of MO ~ M2,
but the statuses change will not make the Rising or Falling edge contact outputs at the moment.
If use the Rising or Falling edge contact of MO, M1 or M2 in the program, it may cause a wrong
response.

The NO (Normally Open) type contact of MO J

S

The NC (Normally Closed) type contact of MO ‘\

The Rising edge contact of MO I

e

One scan time

The Falling edge contact of MO

—>i e

One scan time
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3-10 Significant Notes For Programming

3-10-1 The Ladder Chart Format Converts To The Instruction Format

The rule to convert a program from Ladder Chart to Instruction Format is follower the order:
from left to right and from top to bottom.

X0 X1 X5 X6 X21
I /1 /1 | | 4 Y20
X2 X3 X7 X20 X22
— = J 21>
X4
|7
X0 X1 X5 X6 X21
o | e o e
@ 0 (g
X2 X3 X7 X20 X22
— =@ A =® | — | QD
X4 E |
A ) ) ——
LD X0 . .
AN X1 ] ASerial connection Block 1) —— 3
LD X2 , . .
T ] ASerial connection Block @) ———— @
ORB Parallel Connection Block Circuits — B
OR x4 — Parallel Connection of NO Contact ®
LDI X5 . .
AND < ] ASerial connection Block (5) ————— @
LD X . . "
AND xlo——| A Serial connection Block & O
ORB Parallel Connection Block Circuits —
ANB Serial Connection of Multiple Parallel Circuits — _
ANT X21 — Serial Connection of NC Contact W
ouT v20 — Output
AND X22— Serial Connection of NO Contact

ouT v21— Output
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3-10-2 Programming Technics

1. If the program used Parallel Connection Block Circuits, then put a bigger serial connection
block on the upper place, which will be simpler and easier for the programming.

Ladder Chart Format InsFt(r)Lll’?r;uac;ns Ladder Chart Format Insthlﬂcr:cﬁns
LooXo LD X0 X1 X2 LD X1
l::m - Y0 > LD X1 i> XO'—| > aD X2
; — AND X2 [ OR X0
ORB ouT Yo o
: ouT Y0

Instructions

Ladder Chart Format Instructions

Ladder Chart Format e e T

Lox0 X b X0 Xt X0 o oa
> X1 [> R X2
i X2 X2 ;
; OR X2 AND X0 |
ANB ouT Yoo
ouT Y0

3. Reuse a output coil or Double Coiling is not a incorrect syntax. But the coil operation designated
last is the effect coil. Hence, conditional signal contacts should be revised, and use of the
output coil of the same ID number should be avoided.

Ladder Chart Format Ladder Chart Format Ladder Chart Format
X0 X1 X0 X1 X0 X1
— — 0> —
; X20 x21 :
: E> X20 X21
X22 —

— H

X20 X21

MO
— Y0 > — F—C Y0 >
X22 M1
o D i

_______________________________________________________________________________________________________________________________________________________________________________

X22

8b



MEMO
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4. Sequential FunctionChart (SFC) and StepLadderChart

4-1 Introduction The Sequential Function Chart (SFC)

4-1-1 Basic Structure of a SFC
In the universe of Automatic Control, the Electro-Control system should work closely with machine
movements to get the result of the Automatic Control, i.e. the synergistic integration technology of
Mechatronics, which has become popular in recent years. However, it’s quite a difficult job to learn
such a complicated sequential control design for machinery engineers, therefor the SFC (Sequential
Function Chart) is developed accordingly.

The SFC is designed for create a easily way to understand about the moves of a machine, also it
has the following features:

(1) ltis not necessary to design the special sequence for constantly state changing of stepladders, the
PLC will execute internal links and double coils under different state. Simple sequence
design for every state will prompt normal machine works.

(2) Even a person is not the machine designer, who can easily lean all actions and conduct trials,
adjustment, error detection and maintenance.

The Flow Chart Diagram of SFC The Actual SFC

—>1| Initial State —> S0

| The transferring condition for control the state move from
the Initial State to State 1

The transferring condition for control the [l
‘ State 1 state move from the Initial State to State 1 S20 [ ©
| The transferring condition for control the state move from —
State 1 to State 2

The transferring condition for control the
‘ State 2 state move from the Initial State to State 2 S21 L: I I iJ ©

| The transferring condition for control the state move from
State 2 to State 3

X20, X21, X22,+X26, X27
Which are the state conditions for

_| Thetransferring condition for control the each State.
state move from State (n-1) to State n X26
The requirement of Sequential Control
State n Ladder Chart for State n | 530 ©

| Thetransferring condition for control the state move
from State N to the Initial State

X271

The left diagram is a Flow Chart of SFC and the right diagram is the actual SFC corresponding to the
left one. The PLC will execute to start from the Initial State, then complete State 1 — State 2 —...
— State n in sequence based on State conditions and achieve a cycle of control.

4-1-2 Basic components of SFC

1. States

(1) Initial State
The first state to execute after PLC runs. Ordinarily the Initial State is achieved by using the
startup initial pulse. The Initial State is represented by a frame with double sidelines.

(2) Effective State
The Effective States refer to the execution state of PLC. Under an effective state, PLC will
execute the following actions in sequence:
® Driving the coil of the output point, timer or counter relative to the state.
@ Resetting the last pasted action, i.e. turning the actions which are relative to the last state into
“OFF”.

® Transferring the machine action to the next state when the transferring condition is authorized.
In generally there is a connecting line to connect the states, and it indicates the direction of
the signal.

2. Transferring Condition

There is a line segment connecting the states, and on the line put a perpendicular short line which is
used to express the related conditions driving the states transferred.
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4-1-3 State and Action of SFC

Under an effective state, if the action of SFC uses a output coil, the difference between using the
instructions OUT and SET to drive the output coil will be:

When S20= “ON”, YO and Y1 are also “ON”

—

Both Serial Link and
Parallel Link can be

regarded as transferring

conditions

When X0 (the transferring condition)= "OFF” — "ON”,
the effective state will be transferred from S20 to S21
(When S21= “ON”, then S20= "OFF").

i

When S21= “ON”, Y2 will be “ON” and Y0 becomes
“OFF”. But, because Y1 is driven by the SET instruction,

so Y1 still keeps “ON”.

Attention!

When the effective state transferring from S20 to S21, there will be one scan time both status of
S20 and S21 are “ON”.

]

4-1-4 Types of SFC
According to flow control methods, SFC has 5 basic types:

Selective Simultaneously Parallel
Simple Flow Branching/Merging Branching/Merging Program Jump
=] [=J
+
| s2 | | s2o || sz | | |
JF JF JF | s20 | | sz |
| sz | | szt || su | + +
| szt | | su |
S22 | |
S22
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4-2 Step Ladder Instruction

Mnemonic Format Devices Function
STL HE——C S STep Ladder starts
RET H | —_ > B RETurning to standard
RET ladder, Step Ladder ends.

A step point is composed of an STL instruction and a device S. An STL instruction occurring in the
program refers that the program has already entered into the STL state controlled by Step Flows. The
RET instruction indicates the end of the Step Ladder Chart. Subsequently the initial logical operation
is reset to an ordinary SLC state. An SFC completed should be converted into a Step Ladder Chart,
and the following importances should be noted during the conversion:

(1) Output Driving Method

As in the left diagram referred below. If inside the Step point has an LD or LDl instruction, a output
coil can not directly connected with inner bus bar of the STL.

LD X23
S20 X21 S20 X21
7 X23
The inner '& I:‘> |—®
bus bar i M9000
of STL
N

N
Must insert an always “ON”, “a” contact

(2) Location of Instruction MPS, MRD and MPP

The MPS, MRD and MPP instructions can not be directly used for Step point’s inner bus bar, unless
an LD or LDl instruction has been used previously.

LD X20

s x202 X
| | | | —C Y20 >

MPS/ X22

The inner
bus bar MRD/ X23

of STL Y.

MPP

(3) Transferring Method of Step Point

As in the diagram referred below, these two instructions, SET S21 and OUT S40 are the instructions
driving another Step point, and when the command is transferred to another Step point, the
previous Step point itself will be reset to “OFF” automatically. The difference is that the SET
instruction is used to drive an immediately following STL step point, but the OUT instruction is used
for loops and jumps to drive a Step point which is not immediately following.

20

X2 To drive an immediately following STL step, which typically will
N

have a larger STL state number than the current step.
Transferring condition

X21
To drive a Step point which is not immediately following.

(4) Function of Instruction RET

Since the RET instruction represents the end of a step, the RET instruction will appear eventually
after a series of Step points. A program may be written many Steps, each Step should put an
instruction RET in the end. The instruction RET can be used as many times as required.
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(5) Applicable Basic Instructions for Step Ladder Chart
Basic instructions can be used between two of STL instructions or used between STL instruction

and RET instruction.

LD, LDI, AND, AN, OR,
: ORI, SET, RST, PLS, PLF, ANB, ORB

Operziional siEie OUT, NOP, LDP, LDF, ANDP, | MPS, MRD, MPP MC, MCR
ANDF, ORP, ORF, INV

Initial State
General State Y v X
_ Output _ , , N
Branching State | Processing
Merging State | Transfer L, N y
Process

® STL instructions are prohibited in subprograms.

* Instruction CJ is not prohibited in Step Ladder Chart but it makes the program more complicated,
so it's recommended that do not use the CJ instruction in Step Ladder Chart.
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4-3 Relation between SFC and Step Ladder Chart
4-3-1 Simple-flow SFC and Step Ladder Chart
Simple Flow: A flow without branching and merging

(a) SFC (b) Step Ladder Chart Format (c) Instruction
Format

— T M9002 LD M9002
9002 H ST s

S0 X0
e P
$20
X0 —] "_4. SET S20
Vo X1

EZO e S21 _r\|/11oo > 33# ?SO
X! M100 2> D X1
E@ 21> X2 SET se1
- STL 21

X2~ $22 X24 LD M100
Co e B
X26 - LD X2
X3 X3 SET S22
— STL S22
LD X24
RET OR X26
END ouT Y22
LD X3
SET S0

RET
END

In Diagram (a) of SFC, each state provides three functions: driving processing for loading,
assigning transferred devices and transferring conditions. Such SFC, in the format of Step
Ladder Chart, is displayed as in Diagram (b), in which we adopt — [ as the symbaol for use of
STL instructions, and these instructions are provided with transferring and auto reset functions.

4-3-2 Selective Branching / Merging SFC and Step Ladder Chart
Selective Branching: To select one of the branching flow for state transferring.
Selective Merging: To join branching flows into a simple flow.

(a) SFC (b) Step Ladder Chart Format (c) Instruction
Format
$20 STL 520
T — H_4.xo C Y20 > ouT Y20
20 |0 - G
X3 SET $21
xo-f X3 - X3
S21 SET S24
Emil—@ su Q> ”_4@)(1 ST s21
X1+ - S
S22
[::Egg::}‘*i:::::> —A 2> SET S22
X2+ X4 -+ X2 STL S22
_| ouT Y22
[::5%{:]44<1I:ii> __jzﬁ__ S LD X2
41 X4 SET 523
- SIL s24
823 ouT Y24
— [ <:::::> LD X4
SET 523
STL 523
ouT Y23
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4-3-3 Simultaneously Parallel Branching / Merging SFC and Step Ladder Chart

Simultaneously Parallel Branching: The first State of each branching flow becomes effective when the
transferring condition is authorized.

Simultaneously Parallel Merging: To transfer the effective state to the next state when the last state of
each branching state becomes effective and the transferring
condition is authorized.

(a) SFC (b) Step Ladder Chart Format (c) Instruction
Format
323 STL $20
— | ” Yo > ouT Yo
" S
X0
SET 523
s21 > | s2s o 1 STL 921
— | » 100> oUT  M100
T X2 ;ET é;z
$22
S22 o > S24 I Y20 STL S22
$23 ouT Y20
X3 i
— | CM101> STL $23
e N Sl ] T
s24 LD X2
— [ Y21 SET S24
S22 S24 X3 STL S24
_I |] I |] ouT Y21
_fzﬂs V2 STL 522
STL S24
LD X3
SET $25
STL $25
ouT Y22

4-3-4 Jump SFC and Step Ladder Chart
Jump: To transfer the effective state to any state forward or any state in other flow.

(a) SFC (b) Step Ladder Chart Format (c) Instruction
Format
S20 STL $20
20 Wi — [Fg.xo Yo > ouT Y0
. ooy
X0+ 21 SET s21
— 100> STL s21
521 o100 > X3 ouT M100
o — oW
T T X1
2 D sz ] oo
S22
xT A —C1 SET S22
X2 STL S22
823 0 > — ouT vl
523 @ LD X2
— 20>
SET 523
STL $23
ouT Y20
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4-3-5 Repeat SFC and Step Ladder Chart

Repeat: When a flow is ended or the transferring condition is authorized, transferring the effective
state to the initial state or any state in the front.

(a) SFC (b) Step Ladder Chart Format (c) Instruction
Format
S20 STL S20
$20 W — ﬂ— ouT Y0
— RO
X0+ 21 SET  s21
e o Br
X1 ouT Y1
Xt o — LD X1
SET S22
| s o A, s sz
X2 X2+ ouT V2
X2 LDI X2
s23 — SET so1
_ﬁ’_@ LD X2
SET S23
STL S23
ouT Y3
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4-4 Complex Branching, Merging Flows

4-4-1 Dummy State

It's recommended to set a null step point between merging and branching, when the branching
processes right after merging. The null step point is called “Dummy State”, because the Step point is
only used for connection. Proper use of Dummy State will make SFC programming easier. The
application of Dummy State is shown as below:

1) (2) 3)
| | | | | | | |
‘ 20 ‘ ‘ $30 ‘ | 540 ‘ ‘ $20 ‘ ‘ $30 | ‘ $40 ‘ ‘ 20 | ‘ S30
X0 — X1+ X2 —+ X0 - X1 =+
X0 -
x3 - xal | | | |
‘ S50 ‘ ‘ $60 ‘ ‘ S50 ‘ ‘ $60 | ‘ $40 ‘ ‘ S50
| | | | | |
| | | | | | |
‘ $20 ‘ ‘ $30 ‘ | 540 ‘ ‘ $20 ‘ ‘ $30 ‘ ‘ sS40 ‘ ‘ 20 | ‘ $30
xo - xt 4+ x2 X0 - Xt
5 X0
ummy Dummy Dummy
$100 1 1
K State $100 |siate $100 fgiate
$100 $100
X3 + X4 - ‘ | ‘ |
‘ S50 ‘ ‘ S60 ‘ ‘ S50 ‘ ‘ S60 ‘ ‘ 540 | ‘ S50
| | | | | |
STL S20 STL S20 STL S20
LD X0 STL S30 LD X0
SET  S100 STL S40 SET  S100
STL S30 LD X0 STL S30
LD X1 SET  S100 LD X1
SET  S100 STL S100 SET  S100
STL S40 LD 5100 STL S100
LD X2 SET S50 LD $100
SET  S100 SET  S60 SET  S40
STL S100 SET S50
LD X3
SET S50
LD X4
SET  S60
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| |
‘ $20 | ‘ S30 ‘
X0 —+
X1+ X2
‘ S40 | ‘ S50 ‘
| |
I |
‘ 820 | ‘ $30 ‘
X0
Dummy
1
190 Jstate
X1+ X2+
‘ S40 | ‘ S50 ‘
| |
STL 520
STL S30
LD X0
SET S100
STL S100
LD X1
SET S40
LD X2
SET S50



4-4-2 The Special Note for Branching and Merging
(1) If the original SFC is similar to the left side of SFC diagram, please rewrite it as the diagram as in

the right.

$20 $20
X0 - x20 -+ X0 - xo- x4  x204
Xt xad- x21d- xoa 1 xa L x4 xaa
‘ s21 ‘ ‘ 23 ‘ ‘ s25 ‘ ‘ s27 ‘ ‘ s21 | ‘ 23 | ‘ s25 | ‘ s27 |
x2 - x5 x4 xes- ) 2o+ xsL x4 xes-
‘ 22 ‘ ‘ s24 ‘ ‘ 26 ‘ ‘ 28 ‘ ‘ $22 | ‘ s24 | ‘ 26 | ‘ 28 |
x3 - x6-L  xe3 L xeel X34 x6 - X3 x26--
7 o7 - x1 - xr L xar - xer -

29 S29

(2) For converting the left SFC to a Step Ladder Chart format, the branching and merging flows are
rewritten as follows:

(a) SFC (b) Step Ladder Chart Format (¢) Instruction
Format
10 S10 X0 STL S10
— {sET] st1 ] LD X0
SET S11
X0 X JF “ SET S13
| | | | s s ] L X
ERERnEEs - SET 15
SET 517
X2 + X3 + X4 4+ X5 4+ .
‘ $12 H S14 H S16 H S18 ‘ s12 s14 X6
| | | | A —{sr[se ] sm s
S16 S18 X7 STL S14
X6 T X7 1t SET | s19 0 Y6
SET S19
S19 STL 516
STL S18
LD X7
SET S19

(3) To write a SFC program, the condition setting of transfer must be well-defined. For example, the
diagram shows in the left side, which is unclear to indicate it as a Selective Branching or a
Simultaneously Parallel Branching. Please rewrite the SFC as the right side diagram.

$10 $10

X0 —+ X0+ X0 + X0 —+

X1 -+ |:> X1+ X1 -

w
=
w
=
N
w
=
w
=
N

95



4-5The Special Notes for Programming with Step Ladder Instructions

(1) If two states are using a specific Timer and the states are not next to each other. The Timer (which
is using a same ID. number in two states) can be assigned different setting values in two states.

(2) ltis available to use any Serial / Parallel links for the output of each state.
(3) ltis also available to use Serial / Parallel link for the transferring condition of each state.

(4) Ifusing an OUT instruction to drive an output in a state, the output status would be turned “OFF”
after the effective state has been transferred.

If using a SET instruction to drive an output in a state, the output status would be still “ON” after the
effective state has been transferred.

(5) When transferring the effective state between two states, there will be a scan time in which these
two states are “ON”.

(6) If there is a Counter put after an STL contact point, the Counter will execute the reset function only
when the STL contact pointis “ON”.

(7) STL instructions are only effective to Step coil S. Step coil S can be used as general Auxiliary coil.
But, after STL contact points, SET and RST are only two effective instructions for Step coil S.

(8) After STL contact points, MC and MCR instructions are not allowed to use.
(9) When designing a Step Ladder Chart, the sequence and ID. numbers of Step coils are unrelated.

(10) There is no limit on the number of Selective Branching, but at most 8 transferring states can be
merged for Simultaneously Parallel Branching on a merging point, while the remaining states
should be merged by another merging points in the program.

(11) A Step coil cannot use STL instructions repeatedly.
(12) The MPS instruction cannot be used directly after STL contact points.
(13) STL instructions are not allowed to use in subprograms.

(14) Although for STL instructions, the Jump instruction is not restricted to use. Because it would make
processing procedures of programs more complicated, it is recommended avoid to use.

4-6 Special Coil and Special Register Related to SFC

In the table below, the symbol “Il” represents that itis not allowed to use the instruction to drive the
coil or write the data to the program.

Special Cail
Coil ID. NO. Instruction of Function
STL transfer is prevented. When M9040= “ON”, the STL state transfer functionis
M9040 .
disabled.
m M9046 STL stateis “ON”". When M9047= “ON” and any coil of S0~S899="0ON" than
M9046= "ON”".
M9047 STL monitoring is enable. D9040 ~ D9047 will be active only when M9047= “ON”.
Special Register
Register ID. NO. Instruction of Function
m DI040 1st (the lowest) active STL step
® D9041 2" active STL step
W DO042 3 active STL step When M9047="0ON", the step point ID.
m D9043 4" active STL step numbers which are in action will be stored in
5" active STL st D040 ~D9047. Where the smallest one will
m D9044 active step be stored in D9040, the second smallest one
m D9045 6" active STL step will be stored in D9041 and so forth.
m D9046 7" active STL step
m D9047 8" active STL step
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5 General Rulesfor AppliedInstructions

5-1 Formats of Applied Instructions

— Instruction and Operand
® Each applied instruction has its unique instruction mnemonic, e.g. ADD, CMP..., Etc.

e Some applied instructions are made up by themselves:
=
H/_/
Instruction

* Most of the applied instructions are constituted by themselves and some “Operands”:

[ F——{smov (& @) @ @ (|
H/_/
Instruction Operand

As shown above(s),(m),m2),(D),(n)are Operands. There are many types of Operand in applied
instructions, their symbolic meanings are:

:Source Operand (device). It usually refers to the Operand with unchanged contents after
executed.(81),(S2), ... represent multiple source Operands for an instruction.

(D) :Destination Operand (device). It usually refers to the Operand in which instruction
execution outcomes are stored.(D1),(D2),... represent multiple destination Operands for an
instruction.

(m),(n) : Those Operands used to specify operational constants. But some(m),(n) of
instruction can use Register D to execute indirect specification. (m1), m2), (n1),(n2)...

Represent multiple (m),(n).

— Devices for Operand

Based on the needs, each applied instruction owns different number of Operands. And each
applied instruction has different device ranges. The ranges of each Operand device are shown as
in the following table:

Operand Devices
X Y M S KnX | KnY | KuM | KnS T C D SD P V.Z | KH VZ index
S1 @) O O O O O O 0 @) @) @)
S2 @) O ©) O O O O O @) @) @)
D @) (@) O @) (@) @) @] @] O

* The “M” in the table above does not include Special Coil M9000 ~ M9255.

* The “D” in the table above does not include Special Register D9000 ~ D9255, and “SD” is specially
pointed to D9000 ~ D9255.

* The “VZindex” in the table above indicates whether the Operand can be modified by Index
Register V, Z.

* Under the applied instructions, if V, Z or SD is specified as the Operand Device, using V or Z for
modification is prohibited.

* After organized, bit devices are displayed as KnX, KnY, KnM, KnS to store data.
e T Cin the table above refer the current value registers of Timer (T) and Counter (C).

o Allof TO ~T255, CO~C199 and D are 16-bit registers. When the instruction specifies the process
of 32-bit data, continuous two 16-bit registers will be occupied. For example, if a 32-bit Operand
instruction specifies to D100, then a 32-bit register (composed of D101 and D100) will be used.
while D101 will assigned for higher 16 bits and D100 for lower 16 bits. The same rules are also plied
toTandC.

® 32-bit Counters (C200 ~ C255) only can be used as Operands of 32-bit instructions.
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— 16-bit and 32-bit Instructions

¢ Because of different Operand value sizes, some of the applied instructions can be classified into
16-bit instructions and 32-bit instructions.

D
}—{ A 16-bit instruction, the content of DO is transferred to D10.

e @
}_¢ A 32-bit instruction, the contents of (D1, DO) are transferred to
(D11, D10).

* A 32-bitinstruction is displayed with a “D” (to be added directly BEFORE the instruction
mnemonic), e.g. MOV represents a 16-bit instruction, while DMOV represents a 32-bit instruction.

* The device ID. number specified by an Operant of a 32-bit instruction can be an even or
odd number. In order not to get confusion, it is recommended to use an even number, if it
is possible.

® 32-bit Counters, C200 ~ C255, only can be used as Operands of 32-bit instructions.

— Pulse Execution Instructions

* Based on requires, some applied instruction can be classified into sequential execution
instructions and pulse execution instructions.

X20

}_¢ MOV Do D1 |Sequential execution instruction: When X20= “ON", the instruction

will be executed once in each scan cycle.
X20

}_¢ MOVP Do D1 |Pulseexecutioninstruction: Theinstructionis only executed once
when X20="0OFF" > "ON".

* A pulse instruction displayed with a “P” (to be added directly AFTER the instruction mnemonic),
e.g. MOV represents a sequential execution instruction, while MOVP represents a pulse execution
instruction.

¢ Suitable using pulse execution instructions to replace sequential execution instructions in a
program, can cut down unnecessary execution time.

¢ \When X20= “OFF”, both MOV and MOVP instuctions are not executed.
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5-2 Data Process of Applied Instructions

* X, Y, Mand S are called bit devices, because the have only “ON”/ “OFF” status. T, C and D are called
word devices because they are specially used to store data. Some bit devices can be group
together as a word device pattern, shown in the form of KnX, KnY, KnM and KnS. This organized word
device can be used in applied instructions for storage of data.

¢ When bit devices are organized as a word device, each digit is composed of 4 bits.
K1MQ refers to a one-digit word device composed of MO ~ M3.
K2MQ refers to a two-digit word device composed of MO ~ M3.
K4MO refers to a four-digit word device composed of MO ~ M15.
K5MO refers to a five-digit word device composed of MO ~ M19.
K8MO refers to an eight-digit word device composed of MO ~ M31.

¢ Data transference between registers and word devices which are composed of bit devices, the
change should be noted.

b15 b0
ol tJo[1JoltJo[1[1]Jol1]o[1]o]1]0]DO

Status of bits keeps ,
unchanged L Exeoution

] 1Jo[1]o[ 1ol 1]0]Kemo
M M1 M1 MT MI1T MIO M9 M8 M7 Mé M5 M4 M3 M2 M1 MO

Added with “0” < Execution

oJoJofoJoJoJoJo[1]o]1t1]o[1]o]1]0]D1
b15 b0

* When bit devices are organized as a word device, the bit device ID numbers can be specified
discretionarily. But it’'s recommended that KnX and KnY specify the ID number ended with “0” such
as X0, X20, Y20, Y30..., while KnM and KnS specify the ID number which is multiple of “8”, such as
MO, M8, M16.... The recommendations can improve system efficiency.

* When sequential devices specify to an applied instruction Operand, the sequential ID numbers are
referred as below:
(D Word Device (16 bits)

DO, D1, D2, D3:+vvvveees
TO, T1, T2 oo

@ Double-word Device (32 bits)
DO (D1,D0), D2 (D3, D2),D4(D5,D4) -
TO(T1,TO), T2(T3,T2), T4(T5, T4)---v-vvveenns
€200, C201, C202 - vvvvneee

® Word Device Composed of Bit Devices

K1X20, K1X24, K1X30, K1X34 «+vovevns
K2Y20, K2Y30, K2Y40, K2Y50 -+-vvvve--
K3MO, K3M12, K3M24, K3M36 -+ ----

K4S0, K4S16, K4S32, KASAG - vvvvevves

99



Index Register

16-bit  16-bit
VO Z0
V1 Z1
V2 Z2
V3 Z3
V4 Z4
Vb Z5
V6 /6
V7 Z7

Higher  Lower
16-bit 16-bit

—— 32-bit —

Y20Z20=Y23
T5Z0=T8
D0Z0=D3

5-3UsingIndex Register Vand Z to Modify Operands

* There are 16 of 16-bit Index Registers, VO ~V7 and Z0~Z7,in M, VB
and VH Series PLC.

* When using Index Registers V and Z in a 32-bit applied instruction, it
must specifies an Index Register Z and the relative Index Register V
will be taken over. For example, specifying Z0 will use two Index
Registers(V0, Z0), the VO is for higher16 bits and Z0 for lower 16 bits.

* The devices which can be modified by Index Register V, Z are shown
below:

| X,Y,M,S,PT,C,D, K H, KnX, KnY, KnM, KnS |

* The following cannot be modified by V, Z:
D V, Z (themselves)
(2 SD (D9000 ~ D9255)
@ The nof Kn
@ Used for Jump Destination or Subprogram Pointer P

¢ The followings are examples for operand modified by Vand Z.
(D For a 16-bit instruction, when Z0=3

K1M10Z0=

K1M13

(@ For a 32-bit instruction (Index Registers V and Z will be taken over), when (V1, Z1)=8
Y20Z21=Y30

D0Z1=D8
K8M40Z1=

K8M48

e Example of use of Index Register

Under the program and external inputs below, using Z0 to modify TO, and easily display the current
value of TO ~ T9 on the external 7-Segment Displayer.

The Timer ID (n)
selects by a Digital
Switch (Thumbwheel

(T_Ithongerftj thelz Digit;:ll SWiEC& e thruth
umbwheel input) into value thrut
BIN K1X20 20 X20 ~ X23 and transferred to Z0 as the
selected Timer ID; Z0=0 ~ 9.

[=] |input)

Y37 ~ Y20

[l
00

To display the Current

Value of Tn

To convert the current value of T0Z0 (one
BCD 1020 K4Y20| of TO ~ T9) into BCD format value and
transfer the value into Y20 ~ Y37, which
will displayed on the 7-Segment Displayer.
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5-4 The Special Notes for Using Applied Instructions

— Flags

* The execution results are relate to Applied Instructions and causes some changes to
corresponding flags:
M9020: Zero Flag
M9021: Borrow Flag
M9022: Carry Flag
M9029: Instruction Execution Completed Flag

* The execution results are relate to Applied Instructions and causes some changes to
corresponding flags:

— Limits on Using Applied Instructions

e Some of the Applied Instructions can only appear once in the program, the list showing
below are those instructions.
MTR (FNC52) PWM (FNC58)
SORT (FNC69) HKY (FNC71) DSW (FNC72) SEGL(FNC74)
PR (FNC77) LINK(FNC89) MBUS(FNC149)

Using Index Registers to modify the instructions in operands, which will perform a better
effect for the above-mentioned instructions.

¢ Some of the applied instructions can be used as many times as required, but the
instruction executed at the same moment are limited the number of times.

(D The instructions DHSCS, DHSRC and DHSZ executed in the program at same time, the
number of times at most will be 6 in total.

@ Only one RS instruction can be executed at the same time in the program.

— Floating Point Instructions

¢ The list of relative Applied Instructions for processing floating point values.

FLT (FNC49) DECMP (FNC110) DEZCP (FNC111) DEBCD(FNC118)
DEBIN (FNC119) DEADD (FNC120) DESUB (FNC121) DEMUL(FNC122)
DEDIV (FNC123) DESQR (FNC127) INT(FNC129) DSIN(FNC130)

DCOS (FNC131) DTAN (FNC132)
¢ Every floating point number will occupys two registers.

* The format of floating point number store in registers, please refer to Section 2-12 “Numerical
System”.

e |f the source operands of floating point operation instructions are assigned to constant numbers
K or H, the instructions will let the constant numbers transform to a BIN floating point numbers
for the processing.

¢ When using the floating point operation functions, please pay attention to the format of
operands.
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6 AppliedInstructions

M, VB and VH Series PLC has many applied instructions, each instruction has its specific function. PLC

will achieve a complicated control system and diminish programming codes and programming
development time effectively by using of these instructions. We hope readers will have an in-depth

understanding of the applied instructions and make the best use of them.

6-1 Applied Instruction Table

Instruction Applicable
Type :I‘;C Title Function PLC Type Fl’qaegf.e
- /D P M [VB]VH
00 cJ P | Conditional jump Ol OO 10
01 CALL P | Call subroutine OO |0 1M
02 SRET Subroutine return OO 1O 1
03 IRET Interrupt return O]l O] O 112
Program 04 EI Enable interrupt O O O 112
Flow 05 DI Disable interrupt Ol O | O 112
06 FEND Firstend O O O 113
07 WDT P | Watch Dog Timer refresh OO | O 114
08 FOR Start of a FOR-NEXT loop O] O] O] 115
09 NEXT End of a FOR-NEXT loop Ol O O 115
10 D | CMP p | Compare Ol O | O 118
11 D | ZCP P | Zone compare OlO | O | 19
12 D | MOV P | Move Ol O | O 120
13 SMOV P | Shift move O O O 121
Compare |, oL P | Compliment Oloo] 122
,\::‘?e 15 BMOV | P | Block move Ol o]0 123
16 D | FMOV P | Fillmove Ol O | O 124
17 | D | XCH P | Exchange O] O | O] 125
18 | D |BCD P | Converts BIN - BCD Ol O || O] 126
19 D | BIN P | Converts BCD —~ BIN Ol O | O 126
20 | D | ADD P | Addition (S1)+(S2) > (D) O] O | O] 128
21 D | SUB P | Subtraction (S1) - (S2) > (D) O]l O || O] 129
22 D | MUL P | Multiplication (S1)x(S2) - (D+1,D) O O O 130
Arithmetic | 23 | D | DIV P | Division (S1)+(S2) > (D), (D+1) O]l O] O] 131
and 24 | D |INC P | Increment (D)+1— (D) O] O | O] 132
Logical 25 | D |DEC P | Decrement (D)-1— (D) Olo|l o] 132
Operations ™55 5 TWaND | P | Logic word AND (S1) A(S2) > (D) Ol o0 183
27 | D |WOR P | Logicword OR(S1) v(S2) > (D) O] O | O] 133
28 D | WXOR P | Logic word exclusive OR (S1)+(S2) ~> (D) Ol O | O 133
29 | D | NEG P | Negation (D)+1— (D) O] O 134
30 D | ROR P | Rotation Right Ol O | O 136
31 D | ROL P | Rotation Left O] O | O] 136
32 D | RCR P | Rotation Right with carry Ol O | O 137
33 D | RCL P | Rotation Left with carry Ol O | O 137
Rotary 34 SFTR P | Bit shift Right Ol O] O] 138
Sal?i‘:t 35 SFTL P | Bit shift Left Ol O | O 138
36 WSFR | P | Word shift Right ol o 139
37 WSFL P | Word shift Left Ol O 140
38 SFWR P | Shift register write (FIFO Write) OO | O] 1M
39 SFRD P | Shiftregister read (FIFO Read) O]l O | O 142
40 ZRST P | Zone reset O] O | O] 144
41 DECO P | Decode O] O] O] 145
42 ENCO P | Encode O]l O | O 146
43 | D |SUM P | The sum of active bits O] 0O 147
Data 44 | D | BON P | Check specified bit status Ol 0 148
Operation | 45 | D | MEAN P | Mean O] 0O 149
46 ANS Timed annunciator set Ol 0 150
47 ANR P | Annunciator reset O] O 150
48 D | SQR P | Square root Ol O 152
49 D | FLT P | BIN integer — Binary floating point format O O 153

* D~ A32 bit mode instruction option.

* O~ The applicable PLC type
103
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Instruction

Applicable

Type ;NC Title Function PLC Type Fl’:{aegf.e
0- Ip P M [ VB[ VH
50 REF P | I/Orefresh O] O | O] 156
51 REFF P | I/O refresh and filter adjust Ol 0O 157
52 MTR Input matrix ol o 158
53 | D | HSCS High Speed Counter set Ol O | Ol 159
High-speed | 54 | D | HSCR High Speed Counter reset O] O | O] 161
Processing 55 D | HSZ High Speed Counter zone compare O] O 162
56 SPD Speed detection O]l O | O] 187
57 | D | PLSY Pulse Y output Ol O] O 168
58 PWM Pulse width modulation O] O] O] 189
59 | D |PLSR Variable speed of Pulse output Ol o 170
61 D | SER P | Search O] O 174
62 | D | ABSD Absolute Drum sequencer Ol O | O] 175
63 INCD Incremental Drum sequencer O1O || O] 177
Handy 64 TTMR Teaching Timer Ol O 178
Instruction 65 STMR Special Timer Ol O 179
66 ALT P | Alternate state O] O | O] 180
67 RAMP Ramp variable value Ol O | O 181
69 SORT Sort data O] O 183
70 D | TKY Ten Key input O O 186
71 D | HKY Hexadecimal Key input Ol 0 187
72 DSW Digital Switch (Thumbwheel input) O] O 189
External 73 SEGD P | Seven Segment Decoder oOlo |l o 190
Setting 74 SEGL Seven Segment with Latch Ol o 191
and
Display ™7¢ ASC ASCIl code Convert o]0 193
77 PR Print O] 0O 194
78 | D | FROM P | Read from a special function block Ol O 195
79 D|TO P | Write to a special function block O O 195
80 RS Serial communication instruction O] O | O] 198
81 D | PRUN P | Parallel Run O] 0O 202
82 ASCI P | Converts HEX — ASCII O] O | O] 203
External 83 HEX P | Converts ASCII > HEX O] O | O] 204
Serial 84 CcCD P | Check Code Ol O | Ol 205
Comm- 85 VRRD P | VR volume read O|O| O] 206
unications | gg VRSC P | VRvolume scale Olo] o] 207
88 PID PID control loop @) 344
89 LINK Easy Link communication Ol O 208
149 MBUS MODBUS communication O | O | 355
110 | D | ECMP P | Compares two BIN floating point values O 214
111 D | EZCP P | Compares a BIN float range with a BIN float value O 215
118 | D | EBCD P | Converts BIN floating point format to DEC format O 216
119 | D | EBIN P | Converts DEC format to BIN floating point format O 216
120 | D | EADD P | Adds up two BIN floating point numbers O 217
. 121 | D | ESUB P | Subtracts one BIN floating point number from another O 218
:':iztt'“g 122 | D | EMUL P | Multiplies two BIN floating point numbers O 219
123 | D | EDIV P | Divides one BIN floating point number from another O 220
127 | D | ESQR P | Square root of a BIN floating point value O 221
129 | D | INT P | BIN floating point — BIN integer format O 2922
130 | D | SIN P | Calculates the sine of a BIN floating point value O 223
131 | D | COS P | Calculates the cosine of a BIN floating point value O 224
132 | D | TAN P | Calculates the tangent of a BIN floating point value O 225
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Instruction

Applicable

Type ;NC Title Function PLC Type Fl’:{aegf.e
0- Ip P M [ VB [ VH
90 DBRD P | Reads data from the data bank O] O 228
91 DBWR P | Writes data into the data bank Ol O 229
147 D | SWAP P | Swaps high/low byte Ol O 230
Others 169 | D | HOUR Operational Hour meter O 361
176 TFT Timer (10 ms) Ol O O] 231
177 TFH Timer (100 ms) O] O | O] 232
178 TFK Timer (1 sec.) O]l O] O] 233
155 | D | ABS Absolute current value read VB1 253
. 156 | D | ZRN Zero position return VB1 254
Position ™00 oy Pulse variable output VB1 255
Control - :
158 | D | DRVI Drive to increment VB1 256
159 | D | DRVA Drive to absolute VB1 257
160 TCMP P | Compare two times Ol o 236
161 TZCP P | Compare atime to a specified time range O O 237
162 TADD P | Adds ups two time values to get a new time O O 238
Time & 163 TSUB P | Subtracts one time value from another to get a new time Ol O 239
Convert 166 TRD P | Reads the RTC current value to a group of registers O]l O 240
167 TWR P | Setsthe RTC to the value stored in a group of registers Ol O | O 241
170 | D | GRY P | Converts BIN — Gray code Ol O 242
171 | D | GBIN P | Converts Gray code ~ BIN Ol 0O 243
224 | D | LD= Initial comparison contact. Active when (S1)=(S2) Ol O 246
225 | D | LD> Initial comparison contact. Active when (S1)>(S2) Ol O 246
226 | D | LD< Initial comparison contact. Active when (S1)<(S2) Ol O 246
228 | D |LD<> Initial comparison contact. Active when (S1)#(S2) Ol O 246
229 | D | LD<= Initial comparison contact. Active when (S1)<(S2) Ol O 246
230 | D | LD>= Initial comparison contact. Active when (S1)=(S2) Ol O 246
232 | D | AND= Serial comparison contact. Active when (S1)=(S2) Ol O 246
233 | D | AND> Serial comparison contact. Active when (S1)>(S2) Ol O 246
In-line 234 | D | AND< Serial comparison contact. Active when (S1)<(S2) Ol O 246
Comparisons| 236 | D | AND< > Serial comparison contact. Active when (S1)=(S2) Ol O | 246
237 | D | AND<= Serial comparison contact. Active when (S1)<(S2) Ol O 246
238 | D | AND>= Serial comparison contact. Active when (S1)=(S2) Ol O 246
240 | D | OR= Parallel comparison contact. Active when (S1)=(S2) OO 246
241 | D | OR> Parallel comparison contact. Active when (S1)>(S2) Ol O 246
242 | D | OR< Parallel comparison contact. Active when (S1)<(S2) Ol O 246
244 | D | OR<> Parallel comparison contact. Active when (S1)#(S2) Ol O 246
245 | D | OR<= Parallel comparison contact. Active when (S1)<(S2) Ol O 246
246 | D | OR>= Parallel comparison contact. Active when (S1)=(S2) Ol O 246
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Instruction

Applicable

Type FNC Title Function PLC Type Fl’:{aef.e

No. 'y M [vB[vh| 9

20 D | ADD P | Addition (S1)+(S2) —» (D) O] O |0 128

46 ANS Timed annunciator set Ol O 150

47 ANR P | Annunciator reset O] O 150

62 D | ABSD Absolute Drum sequencer O]l OO 175

66 ALT P | Alternate state O] O | O] 180

76 ASC ASCIl code Convert O] 0O 193

82 ASCI P | Converts HEX — ASCII O]l O | O] 203

A 155 | D | ABS Absolute current value read VB1 253
232 | D | AND= Serial comparison contact. Active when (S1)=(S2) Ol O 246

233 | D | AND> Serial comparison contact. Active when (S1)>(S2) Ol O 246

234 | D | AND< Serial comparison contact. Active when (S1)<(S2) Ol 0O 246

236 | D | AND<> Serial comparison contact. Active when (S1)=(S2) Ol O 246

237 | D | AND<= Serial comparison contact. Active when (S1)<(S2) Ol O 246

238 | D | AND>= Serial comparison contact. Active when (S1)=(S2) O | O | 246

15 BMOV P | Block move O] O | O] 123

18 | D | BCD P | Converts BIN - BCD Ol O | O 126

B 19 | D | BIN P | Converts BCD — BIN O]l O | O] 126
44 | D |BON P | Check specified bit status Ol O 148

00 cJ p | Conditional jump OlO | O] 10

01 CALL P | Call subroutine OO 1O 1

10 | D |CMP P | Compare OO | O] 118

c 14 D | CML P | Compliment O] O | O 122
84 CcCD P | Check Code Ol O| O 205

131 | D | COS P | Calculates the cosine of a BIN floating point value O 224

05 DI Disable interrupt Ol O || O] 112

23 D | DIV P | Division (S§1)+(S2) - (D), (D+1) O] O |0 131

25 | D | DEC P | Decrement (D)-1— (D) O]l O | O 132

D 41 DECO P | Decode O] O] O] 145
72 DSW Digital Switch (Thumbwheel input) O O 189

90 DBRD P | Reads data from the data bank Ol O 228

91 DBWR P | Writes data into the data bank Ol O 229

158 | D | DRVI Drive to increment VB1 256

159 | D | DRVA Drive to absolute VB1 257

04 EI Enable interrupt OO | O | 12

42 ENCO P | Encode O] O] O] 146

110 | D | ECMP P | Compares two BIN floating point values O 214

111 | D | EZCP P | Compares a BIN float range with a BIN float value O 215

118 | D | EBCD P | Converts BIN floating point format to DEC format O 216

E 119 | D | EBIN P | Converts DEC format to BIN floating point format O 216
120 | D | EADD P | Adds up two BIN floating point numbers O 217

121 | D | ESUB P | Subtracts one BIN floating point number from another O 218

122 | D | EMUL P | Multiplies two BIN floating point numbers O 219

123 | D | EDIV P | Divides one BIN floating point number from another O 220

127 | D | ESQR P | Square root of a BIN floating point value O 221

06 FEND First end O] O |0 113

08 FOR Start of a FOR-NEXT loop Ol O | O 115

F 16 | D | FMOV P | Fillmove Ol O | O] 124
49 D | FLT P | BIN integer — Binary floating point format O O 153

78 | D | FROM P | Read from a special function block Ol O 195

170 | D | GRY P | Converts BIN — Gray code Ol 0O 242

e 171 | D | GBIN P | Converts Gray code — BIN Ol O 243
53 | D | HSCS High Speed Counter set O]l O | O] 1569

54 D | HSCR High Speed Counter reset Ol O | O 161

55 D | HSZ High Speed Counter zone compare Ol O 162

H 71 D | HKY Hexadecimal Key input Ol 0O 187
83 HEX P | Converts ASCIl - HEX O] O] O] 204

169 | D | HOUR Operational Hour meter @) 361
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Instruction

Applicable

Type ;NC Title Function PLC Type Fl’:{aegf.e

0- Ip P M [ VB [ VH

03 IRET Interrupt return Ol OO 112

24 | D |INC P | Increment (D)+1— (D) Ol O | O 132

! 63 INCD Incremental Drum sequencer Ol O | O 177

129 | D | INT P | BIN floating point — BIN integer format O 222

89 LINK Easy Link communication Ol 0O 208

224 | D | LD= Initial comparison contact. Active when (§1) =(82) Ol O 246

225 | D | LD> Initial comparison contact. Active when (S1)>(S2) Ol O 246

L 226 | D |LD< Initial comparison contact. Active when (S1)<(S2) Ol O 246

228 | D | LD<> Initial comparison contact. Active when (S1) #(S2) Ol O 246

229 | D | LD<= Initial comparison contact. Active when (S1)<(S2) Ol O 246

230 | D |LD>= Initial comparison contact. Active when (S1)=(S2) Ol O 246

12 | D | MOV P | Move O] O | O] 120

22 D | MUL P | Multiplication (S1)x(S2) - (D+1.D) Ol O] O 130

M 45 | D | MEAN P | Mean Ol 0 149

52 MTR Input matrix ol o 158

149 MBUS MODBUS communication O| O | 355

09 NEXT End of a FOR-NEXT loop O] O | O 115

N 29 | D | NEG P | Negation (D)+1 — (D) O 0O 134

240 | D | OR= Parallel comparison contact. Active when (S1)=(S2) Ol O 246

241 | D | OR> Parallel comparison contact. Active when (S1)>(S2) O | O 246

242 | D | OR< Parallel comparison contact. Active when (S1)<(S2) O O 246

o 244 | D | OR<> Parallel comparison contact. Active when (S1)#(S2) Ol O 246

245 | D | OR<= Parallel comparison contact. Active when (S1)=<(S2) O O 246

246 | D | OR>= Parallel comparison contact. Active when (S1)=(S2) Ol O 246

57 D | PLSY Pulse Y output Ol O | O 168

58 PWM Pulse width modulation O] O | O] 169

59 | D | PLSR Variable speed of Pulse output Ol o 170

P 77 PR Print Ol O 194

81 | D | PRUN P | Parallel Run O] O 202

88 PID PID control loop O 344

157 | D | PLSV Pulse variable output VB1 255

30 | D|ROR P | Rotation Right Ol O | O| 136

31 | D |ROL P | Rotation Left O] O | O] 136

32 D | RCR P | Rotation Right with carry Ol O | O 137

33 D | RCL P | Rotation Left with carry Ol O | O 137

R 50 REF P | I/O refresh O] O | O] 156

51 REFF P | I/O refresh and filter adjust Ol 0O 157

67 RAMP Ramp variable value Ol O] O 181

80 RS Serial communication instruction O] O | O] 198

02 SRET Subroutine return O]O 1O 1

13 SMOV P | Shift move O] O |0 121

21 | D|SuB P | Subtraction (S1) - (82) ~> (D) O] O] O] 129

34 SFTR P | Bit shift Right O] O | O 138

35 SFTL P | Bit shift Left OO |0 138

38 SFWR P | Shift register write (FIFO Write) O]lO0 ] O 14

39 SFRD P | Shiftregister read (FIFO Read) O] O] O] 142

43 | D |SUM P | The sum of active bits O] O 147

S 48 | D | SQR P | Square root Ol 0O 152

56 SPD Speed detection Ol O | O| 167

61 D | SER P | Search O] O 174

65 STMR Special Timer Ol O 179

69 SORT Sort data O] O 183

73 SEGD P | Seven Segment Decoder Ol O | O 190

74 SEGL Seven Segment with Latch Ol O 191

130 | D | SIN P | Calculates the sine of a BIN floating point value O 223

147 | D | SWAP P | Swaps high/low byte Ol 0O 230

107




Instruction

Applicable

Type :r;c Title Function PLC Type ,faegé
© D P M | VB |VH

64 TTMR Teaching Timer O] O 178

70 D | TKY Ten Key input Ol 0O 186

79 D | TO P | Write to a special function block Ol O 195

132 | D | TAN P | Calculates the tangent of a BIN floating point value O 225

160 TCMP P | Compare two times Ol O 236

161 TZCP P | Compare atime to a specified time range Ol O 237

T 162 TADD P | Adds ups two time values to get a new time Ol O 238
163 TSUB P | Subtracts one time value from another to get a new time O O 239

166 TRD P | Reads the RTC current value to a group of registers O O 240

167 TWR P | Setsthe RTC to the value stored in a group of registers O]l O O 241

176 TFT Timer (10 ms) O] O | O] 231

177 TFH Timer (100 ms) O] O | O] 232

178 TFK Timer (1 sec.) O]l O | O 233

v 85 VRRD P | VRvolume read O]l O | O] 206
86 VRSC P | VR volume scale O] O | O] 207

07 WDT P | Watch Dog Timer refresh Ol O | O 114

26 D | WAND P | Logic word AND (S1) A(S2) — (D) O]l O] O 133

27 | D |WOR P | Logicword OR(S1) v(S2) — (D) O] O | O] 133

i/ 28 D | WXOR P | Logic word exclusive OR (S1)~(S2) — (D) Ol O | O 133
36 WSFR P | Word shift Right Ol O 139

37 WSFL P | Word shift Left Ol 0 140

X 17 | D | XCH P | Exchange Ol O | O] 125
11 D | ZCP P | Zone compare Ol O | O 119

V4 40 ZRST P | Zone reset O] O | O] 144
156 D | ZRN Zero position return VB1 254
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6-2 Program Flow Instructions

FNC '“sflfitt'f:'o“ Function Applicable PLC Type
D P M VB VH
00 cJ p | Conditional Jump O O O
01 CALL P | Call Subroutine O O O
02 SRET Subroutine Return O O O
03 IRET Interrupt Return O O O
04 EI Enable Interrupt O O O
05 DI Disable Interrupt O O O
06 FEND First End O O O
07 WDT P | Watch Dog Timer Refresh @) O @)
08 FOR Start of a FOR-NEXT Loop O O @)
09 NEXT End of a FOR-NEXT Loop O O O
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e Mand VB series, S=P0 ~ P255

o VH series, S=P0 ~ P63

X20

o]

|Program segment A‘

7o

|Program segment B‘

P15

S : Destination Pointer of Conditional Jump
When the conditional contact for the CJ instruction

becomes “OFF”( CJ is not active), the program will keep

running. When the conditional contact for the CJ
instruction becomes “ON"( CJ is active), program will

execute Jump actions and jump to the destination of CJ,

and then keeps on running.

When X20= “OFF”, the CJ P15 instruction will execute
Jump actions, and Program B will not be executed.

FNCO _ o M | VB | VH
cJ S Conditional Jum —
Ry Pl H P p o oo
Operand Devices
X Y M S | KnX | KnY |KaM|KnS| T C D |sp| P | VVZ|KH]| VZindex
S O 0

When X20="0ON", the CJ PO instruction will execute Jump

actions, and Program A will not be executed.

If the CJ instruction is not executed, the program segment
enclosed will be executed as normal programs.

When the CJ instruction executes Jump actions, every device of the skipped program segment will

change as follows:

stops.

e Counter will stop counting.

be reset during the Jump.

¢ 10ms and 100ms Timers will stop counting time.

¢ Applied instructions will not be executed.

¢ Y, M and S stay unchanged as before the Jump action.

— During Jump execution, the actions of every device in the program segment

* T192 ~T199 will continue to count time and the output coil will also activate.

* High Speed Counter will continue to count and the output coil will also activate.

¢ 1ms Timer will continue to count time, but the output coil will not normally activate until the Jump

¢ |f the Reset instruction of Retentive timers and counters is driven before Jump, the device will still

¢ Using the CJ instruction can skip unnecessary programs directly, so the program scan time can be

saved.

* The CJ instruction can be used to solve the problem of double coil outputs.

¢ A Pointer numbered P can only appear once in a program; If the Pointer is specified more than once,

errors will be incurred .

¢ As Pointer P255 is equal to the END address in a M or VB series program, CJ P255 is equal to jump to

the END of a program.

¢ As Pointer P63 is equal to the END address in a VH series program, CJ P63 is equal to jump to the END

of a program.

110



FNC 1 CALLE (5 e ool
CALL P H CALI—E Call Subroutine o o 5
FNC 2 . M | VB | VH
SRET }—-SRET Subroutine Return o T oo
Operand Devices

X Y M S | KuX | KnY |[KuM | KnS| T c D |sD]|] P | VVZ|KH] VZindex

S

O O

e Mand VB series, S=P0~P254

e \/H series, S=P0~ P62

X20

e (L]

]
AW—C)
—

END

aulN0IANS Gd

S : Subroutine Pointer

When X20= “ON”, the CALL instruction will make the
program flow jump to Pointer P5 to run subroutines, until
an SRET instruction is encountered, where the program
flow jumps back to the line of ladder logic immediately
following the original CALL instruction and then keeps
running.

Subroutines should be written after the FEND instruction.

If the CJ instruction and the CALL instruction are used in a
program, the same Pointer number is not allowed.

A same subroutine can be called in a program as many
times as required.

In a subroutine, a CALL instruction is available for calling
other subroutines, while subroutines can be nested for 5
levels at most.

The Timers used in the subroutine must be selected from
the range T192 ~ T199 and T246 ~ T249.
(VH series is not available).

® 2-]l evel Nest Subroutine Call (5 level at most)

oA po]
[P0
i [oL o

P20

§

END

PO

Subroutine

P20

Subroutine




FI'I\?I(E:T?) IRET Interrupt Return %%%

FI\IIE(I:4 Enable Interrupt ZI \:DB \ZDH

Fl\llJCIE’ Disable Interrupt '(\D/I \f \ZDH
X20 § Generally a program is under Enable Interrupt status, but

=
@ Interruptin
El

this area is

§
FEND
4-1001 1001
S :| nterrupt
IRET Subroutine
I100 1100
] Interrupt

IRET Subroutine

not allowed.

except the program flow is during the area between DI and
El, where the program is under Disable Interrupt.

Assume that programs are under Enable Interrupt status:
When X0= “OFF” — “ON”", 1001 Interrupt Subroutine will

be executed until when the IRET instruction is encountered,
then the flow returns to the main program and keep running.
When X1= “ON” — "OFF “, 1100 Interrupt Subroutine will be
executed until when the IRET instruction is encountered,
then the flow returns to the main program and keep running.

When X20= “ON”, the Interrupt Disable Special Coil M9050
is active and then 100 is driven to disable Interrupt, the
interrupt from the input terminal X0 is blocked.

Please write Interrupt Pointer | after the FEND instruction.

Generally, when the program flow executing an interrupt
subroutine, all other interrupts are not allowed; But the EI

END

and DI instructions interrupt subroutine can accept, this
means that an interrupt subroutine may be interrupted

during its operation, however at most 2 nested levels

interrupt are accepted.

The Timers used in general subroutines and interrupt subroutines must be selected from the range

T192 ~T199 and T246 ~ T249 (VH series is not available).

When the program flow is worked between DI and EI, an interrupt demand cannot be executed
immediately. The demand will be memorized, until the interrupt function is allowed, the interrupt

subroutines will be executed.
The pulse of the interrupt signal should be 200us or longer.

If the interrupt subroutine’s I/0 needs processed instantly, please use FNC53 immediate I/O refresh

instruction.
The assigned numbers for the Interrupt Pointer (I):

Input Interrupt Timer Interrupt

High Speed Counter Interrupt

Interrupt Pointer

External Input Terminal| Interrupt Pointer Interrupt Pointer
X0 100 O
;“ 28 = 16 00
2 O .
3points: 1700
X3 1300 P
X4 140 O 1800
X5 1500

1010
1020
1030
1040
1050
1060

6 Points:

O=1, indicates the interrupt during rising £o=01 ~ 99, indicate Timer

=0, indicates the interrupt during falling

time interval will be 1 ~99 ms

Interrupt interval length, where the

With the instruction FNC53 (DHSCS)
to make a interrupt signal

Interrupt Control Special Coils:

Coil ID No. Instruction of Function

M9050 Input interrupt 1007 is prevented.

M9051 Input interrupt 1100 is prevented.

M9052 Input interrupt 1200 is prevented.

M9053 Input interrupt 13000 is prevented.

M9054 Input interrupt 14000 is prevented.

M9055 Input interrupt 15001 is prevented.

M9056 Timer interrupt I6010J is prevented.

M9057 Timer interrupt I70101 is prevented.

M9058 Timer interrupt I8C1J is prevented.

M9059 High Speed Counter interrupt 1010 ~ 1060 is prevented.




FNC 6
FEND }—-FEND

First End T

VH

X20 §

&
§
§ -JSubroutine
]1001

§ Interrupt

IRET Subroutine

END

An FEND instruction indicates the first end of a main
program block.

An FEND instruction placed before CALL instruction or after

SRET instruction will be deemed as an error.

Pointer P and Interrupt Pointer | which is specified by CALL
instruction should be written behind the FEND instruction.

If two or more FEND instructions are used, the subroutine

should be placed between the last FEND instruction and
END instruction.
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FNC 7 a . M | VB | VH
WDT Pl H WDTH Watch Dog Timer Refresh 1= ~—— ===

PLC is provided with a WTC (Watch Dog Timer), which is used to monitor operation condition of the PLC
system. If any trouble occurs to PLC’s CPU, through the WDT’s monitoring, will command PLC to stop
operation and turn all external output “OFF” to achieve the protection purpose.

The WDT (Watch Dog Timer) action statement:
WDT is a hardware timer (a 200ms timer, because when PLC= “STOP” — “RUN", the value of WDT
will reload from the content value of Special Register D9000, while the setting value of D9000 is “200")
counting time downward by a timing unit of 1ms. If the value reaches i0i, WDT will determine that
there is a system trouble, it forces the PLC to stop operation and turn all external output “OFF” to
achieve the protection purpose. When the system operates normally, PLC will revert its WDT timer
before it executes the beginning of program (STEP 0).

There are two reasons to activate WTD (Watch Dog Timer) function:
(1) Any trouble is happened in the PLC system and WDT performs the protection function.

(2) If the time of program execution is too long, the program's scan time more than the content value
of D9000, it will triggers the protection function of WDT. Below are two approaches to improve the
foregoing situation and make the system operate normally.

triggers the protection function of WDT. Below are two approaches to improve the foregoing situation
and make the system operate normally.

@ Insert WDT instruction into the program, because WDT instruction will revert the timing value of
WDT.

END

@ Use MOV instruction to change the content value of D9000.

M9002
I—{ }—{MOV K300 D9000 |Setting WDT timer as 300ms

To adopt this approach, it should be noted that on the first scan time of PLC="STOP” - "RUN”"
, the value of WDT timer is still 200ms. The program below can be used for the solution where
necessary.

M9002

MOV K300 D9000




FNC 8 i M | VB | VH
FOR FOR (0 Start of a FOR-NEXT Loop 1o o
FNC 9 ) M | VB | VH
NEXT }—-N EXT End of a FOR-NEXT Loop cTolo
Operand Devices
X Y M S | KuX | KnY |KuM|KnS| T C D |SD| P | VZ|KH| VZindex
n O O O O ) O O O O O O

e n=1~32767 (Otherwise, n=1, if the setting value exceeds beyond the range)

n : The number of times to be repeated in FOR-NEXT loop.

:

FOR K5 * The program in the FOR-NEXT loop will be executed “n”
times.
[Program segment A| * As in the left diagram, Program segment A is executed 5

times sequentially.
NEXT 9 y

;

¢ In a For-Next loop, CJ instruction can be used to jump out of the loop.

* At most 5 levels can be used for a next FOR-NEXT loop. Be sure to note that the loop should be taken
not to exceed WDT’s default value, otherwise an error will occur.

* Errors will occur under the following circumstances:
NEXT instruction is placed in front of FOR instruction.
NEXT instruction is placed behind FEND or END instruction.
FOR instruction and NEXT instruction are not programmed as a pair.

* Multiple-level Loop Program

FOR K3

FOR DO

FOR K1X20
3-Level Loop
NEXT

NEXT

1

NEXT

i

¢ Using FOR-NEXT Loop instructions jointly with Pointer Register V, Z will make programs more flexible.
The program below will add up the content value of DO ~ D9 and store the result in D10.

M9000
O

M9000
— ADD D10 DO0Z0 D10




MEMO
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6-3 Compare and Transfer Instructions

mc '"stll'i‘:fet'o“ TR Applicable PLC Type
D P M VB VH
10 D | CMP p| Compare O O O
11 D |zcP P | Zone Compare O O O
12 D | MOV P| Move O O O
13 SMOV P | Shift Move O O O
14 D | CML P | Compliment O O O
15 BMOV P | n—n Block Move O O O
16 D | FMOV P| 1-n Fill Move O O O
17 D | XCH P | Exchange O O O
18 D | BCD P | Converts BIN to BCD O O O
19 D | BIN P | Converts BCD to BIN O O O




FNCI0 |p| | —[BCMPE @] Compare [ fve [
Operand Devices
X Y M S | KX | KuY |KuM | KnS| T C D SD P | VZ | KH VZ index
S1 O O O O @) O @) O O ©) O
S2 O O O O O O O O O O O
D O O O O
e D occupies 3 consecutive devices

<26 ® ® ®

— ——]JcMP K100 D100 M100 |

S1: Compare Value 1
S2: Compare Value 2

D : Compare Result; occupying 3 consecutive
points

Compare the data of (§1) with the data of (S2) and save the result in(D) (Compare Result).
The CMP instruction will be enabled when X20= “ON”.

If K100>D100, then M100= “ON” ;
If K100=D100, then M101= “ON" ;
If K100<D100, then M102= “ON" .

When X20= “OFF”, the instruction is disabled, the status (“ON”/ “OFF”) of M100, M101 and M102
remains as the status before X20= “OFF”.

Please use serial or parallel links of M100 ~M102 to generate the result as “=", “<” or “=".
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FNC 11 M | VB | VH
S (8 S Zone Compare ——
yop | |P| HH—{EZCPE & & ® @ | p s To o
Operand Devices
X Y M S | KuX | KnY |KuM|KaS| T C D |SD| P | V\Z|KH/| VZindex
S1 ololojlo|lo]|lo] ol O o] o 0
S2 olojlojJo|l o]l o] ol oO o | o 0
S olololo|lo|lol]l ol o ol o 0
D O| o] O o)
e D occupies 3 consecutive devices ® S1<S2
20 ©)) S1: Lower limit of zone compare
}—{ }—|ch K100 K200 D100 M100\ S2: Upper limit of zone compare
S : Compare Value
D : Compare Result; occupying 3 consecutive

points

Compare the data of (S) with the data of(S1, the data of(S2), and save the result in(D) (Compare

Result).

The CMP instruction will be enabled when X20= “ON”.
If K100>D100 (Lower Limit>Compare Value), then M100= “ON”";
[f K100=D100=<K200 (Compare Value is located between Upper Limit and Lower Limit), then

M101= “ON";

If K200<D100 (Compare Value>Upper Limit), then M102= “ON”.
The instructions is disabled when X20= “OFF”. The status (“ON"/ “OFF”) of M100, M101 and M102

remains as the status before X20= “OFF”.

When(S1 >(82), the value of(SDwill become both of the Upper/Lower Limits to compare with(S).
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FNC 12 M | VB | VH
D| "Mov. |P| HH{EMovE & @] Move e
Operand Devices
X | Y| M| S |[KaX|KnY|[KaM|KnS| T | C | D | SD| P | V,Z | KH| VZ index
S olololo]o]o| o] o o] o o)
D ololololo] o] o o) o)
%20 ©)) S : Source Device of Transfer

I ——{Mov D100 D200 |

« To copy the designated value from(S)to(D).
* The content value of D100 will be copied to D200 when X20= “ON”".

D : Destination Device

® The instruction is disabled and D200 remains invariable when X20= “OFF".

— Bit Transfer

— 21 > ﬁ>

M9000

To perform the program of left diagram, which can be changed as the right side.

— ——{Mov K1x0 K1v20

Permanent “ON”
(an always “ON",
“a” contact)

— 32-bit Data Transfer

X20

X21

(D11, D10).

The instruction should be headed with a “D” when a 32-bit instruction is used.

If the transfer target is a 32-bit counter, the instruction should be headed with a “D”.

}—{ }—| DMOV DO D100 |When X20= “ON”, move the content value (D1, DO) to (D101, D100).

H }_| DMOV c200 D10 | When X21= “ON”, move the current value of C200 (32 bits) to
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FNC 13 . M | VB | VH
smov  |P| M F—{smovE @ (] | Shift Move u [ve [v
Operand Devices
X | Y | M| S | KaX|KuaY|KaM|KnS| T C D |sb| P | VZ|KH]| VZindex

S ololojlo|lo]|l o] ol O 0 0

m1 0O

m2 O

D o|lo|l ol o o) o)

n 5
e mi=1~4; me=1~m1, n=m2~4

%20 (S mnm(D)(n) S : Source Device of Transfer
}—{ }—|s|v|ov DO K3 K2 D1 Kz‘ m1 : The source position of the first digit to be
moved

m2 : The number of source digits to be moved
D :Destination Device
n : Destination position for the first digit

¢ This instruction can be used for data reorganization.

* The instruction can select different operation modes, it is based on the status of Special Coil M9168.

— When M9168=“OFF”

DO (BIN 16-bit Value) D1 (BIN 16-bit Value)
[b15[b14]013]b12[B11]010] D9 [ D8] b7 [ 06 [ D5 [ b4 [ 03[ b2] D1 00| [015[014]b13]E12]B11[bT0] L9 [ B8] b7 [ 06 [ b5 [ b4 [ B3] b2 [ b1] O]

[b15[o14]p13]b12]b11[b10[ O [ D8 [ b7 | 06 5 [ 04| B3| b2 b1] bO
D1 (BIN 16-bit Value)

Convert DO into a BCD number. PLC will Convert D1 into a BCD number. PLC will
identify an operation error when the BCD identify an operation error when the BCD
value exceeds 9999 or DO is a minus. value exceeds 9999 or D1 is a minus.
| 108 | 102 ] 1(‘)1 | 100 ][ 103 [ 102 | 10t [ 100 ]

Move the designated digits of DO to the 5 \L1 $
specified position and combine the digits | 10° | 10 | 10 | 109 |
with D1.

Convert the combined value into a BIN

value and move it to D1.

— When M9168=“ON”

DO D1
|b15[b14]p13]b12[b11]b10[ B9 [ 08] b7 | 06 5 [ b4 b3 [ b2 | 1] bO| [b15]014]b13[bI2]B11]b10[ DS [ B8] b7 | 6] b5 b4 b3 [b2] b1]bO]

The 4" digit The 3¢ digit The 2 digit The 1 digit ~ The 4" digit The 3 digit The 2*digit The 1 digit

[b15[b14]b13]b12[B11]010] 9 [ D8] b7 [ D6 [ 05 [ 4 [ b3 B2[ B1] bO]

The 4" digit The 3 digit The 2 digit The 1< digit
D1
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%20 S : Source Device of Transfer

S0
}_¢ CML DO D1 D : Destination Device

* Invert all contents of (8) (i.e. “0” is inverted as”1” and “1”, inverted as “0”, for each digit) and copy
the contents to(D) .

¢ When X20= “ON”, all of contents of DO are inverted and copied to D1.
¢ When X20= “OFF”, the instruction is disabled and the contents of D1 remains invariable.

b15 b0
f1Jof1JoJ1Jo[1JoJo[1]Jo]1]Jo]1]o]1]DO

lxzo—ON
b15 b0
ol 1Jo[1Jo[rJo[r[1]o[1]o]1]o]1]0]D1

FNC 14 . M | VB | VH
D P CML S Compliment —
CML — —{m P D | p oTo o
Operand Devices
X Y M S | KnX | KnY |KaM|KnS| T C D |sD| P | VZ|KH]| VZindex
S ojlolo|lo|lo]o] o] o o] o 0
D olo|lo|lol|lo| o] o 0 0
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FNC 15 M | VB | VH
evov. |P| HH——{BMOVE @ M | n->n Block Move oo
Operand Devices
X | Y| M| S [KeX|KaY|KaM|KuS| T | ¢ | D | SD V.Z [ KH| VZ index
s ololo|lolo]o]o o)
ololololo]o o)

n O
e n=1~512

%20 D (n) S : The head ID number of Source Device

T

BMOVP D100 D200 K4 |

D100 |—=| D200
D101 — D201
D102 |—=| D202
D103 —=>| D203

D: The head ID number of Destination Device

n : Length of the block to be moved

e BMOV executes(S) - (D) “n” consecutive points of a

data transfer.

e When X20= “OFF” — “ON”, the content value of
D100 ~ D103 will be moved to D200 ~ D203 orderly.

¢ When a block transfer of bit devices is executed, the data ranges of(S)and(D)should coincide.

®
BMOV K1MO K1Y20 K2 |

X20

T

MO —— Y20
M1 —=> Y21

K1MO M2 Y22 K1Y20
M3 |—= Y23
M4 ——> Y24
M5 ——> Y25

K1M4 M6 Y26 K1Y24
M7 |——=| Y27

¢ To prevent data writing errors during the transfer, the transfer will be processed in different orders when

> or(OH<D.
The transfer order when(S)>(D)

X0
I —{BMov D1 Do K3 ]

@

D1 DO
D2 g D1
D3 D2

e Read and Write of File Register are required to be completed with the BMOV instruction. Please

¢ When X20= “ON”, KIM0O and K1M4 (equal to MO ~ M7)
will be copied to K1Y20 and K1Y24 (equal to Y20~Y27).

The transfer order when($8)<(D)

X0
— —{BMOV D0 D1 K3 ]

®

referto Section 2-9 “File Register” for details.

DO D1
D1 % D2
D2 D3
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FNC 16 1 Fill M M VB | VH
D ooy, |P| HHFEFMOVE ® ® @ | —n Fill Move oo o
Operand Devices
X | Y| M| S |[KaX|KnY|[KaM|KnS| T | C | D | SD| P | V,Z | KH| VZ index
S olololo]o]o| o] o o] o o)
o|lololo| o] o o)
n O
e n=1~512
20 (@ () S : Source Device of Transfer

I F——]FMOV Ko D100 K ]

D: The head ID number of Destination Device

n : Length of the block to be moved

¢ Move the content value of(S)to(n)registers which headed with(D).
¢ When X20= “ON", KO will be copied to 5 continuous registers headed with D100 (D100 ~ D104).

e |f the range designated by(n)which is exceed the available devices space at the destination location,

then only the available destination devices will be copied to.

When X20= “ON”

D100
D101
D102
D103
D104

o|lo|o|lo|o
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» Exchange (swap) contents values of the devices(Dnand(D2).
* When X20="0OFF” - “ON", content values of (D100) and (D200) will be exchanged.

Before Execution After Execution

D100 When X20= “OFF" — “ON" D100

D200 D200
o1

| +——{DXCHP D0 D100 |

¢ When X20="0OFF” — “ON”, content values of (D100) and (D200) will be exchanged.

Before Execution After Execution
DO DO

D1 When X21= "OFF” — “ON” D1
D100 D100
D101 D101

FNC 17 . M | VB | VH
D| "%éu' |P| H H—{EXCHHE | 1-n Fill Move U
Operand Devices
X[ Y[ M] s [Kax[KnY[KaM[KnS[ T [ ¢ [ D [ SD][ P [VZ][KH] VZ index
D1 olo]ofJolololo 0 0
D2 oclo]JoJoJoloo 0 0
X20 D1: Data 1 to be exchanged
—{ F——]XCHP_D100 D200 | D2: Data 2 to be exchanged
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FNC 18 M | VB | VH
D| "gép. |P| H ——{EBCDE D | Converts BINto BCD (1 1
FNC 19 M | VB | VH
D| "BiN Pl HH+H——|EBINE D | Converts BCDt0 BIN 1
Operand Devices
X [ Y] M| s [KaX[KaY[KaM[KuS] T [ ¢ [ D [ SD] P [ V,Z][KH][ VZ index
S @) @) @) @) O @) O @) @) O
D O O O O @] O @] @] O

S : Converted Source (BIN)
D: Converted Result Destination (BCD)

X20 S @
I +——{BCD D0 K4v20 |

* When X20= “ON”, the BIN value in DO will be converted into a BCD value. And then, moved to K4Y20
(Y20 ~Y37).

¢ For a 16-bit instruction, PLC will identify an error when(S)exceeds the operational range (0 ~ 9,999).

¢ For a 32-bit instruction, PLC will identify an error when(§)exceeds the operational range
(0~99,999,999).

S : Converted Source (BCD)
D: Converted Result Destination (BIN)

" ®
}44 BIN K4X20 D1

e When X21= “ON”, the BCD value in K4X20 (X20 ~ X37) will be converted into a BIN value. And then,
moved to D1.

¢ |fthe Source data is not provided in a BCD format, PLC will identify an operation error.

— Application of BCD and BIN Instructions

M9000
BIN K4X20 D100 |
T% BCD D100 K4Y20 |
4-dl
2] e
=l H ] EH]E
LT T T
X37 X20

L |
A4-digit %CD value

BIN Instruction

Converted into a BIN value
and stored in D100

D100

BCD Instruction

Converted into a 4-digit BCD value
1
Y37 ~ Y20

(] 11
i_i _11

i

|~
~l

|~
-
-

4-digit BCD-based
Seven segment display

Convert the BCD value of K4X20 into an equivalent BIN value
and move it to D100.

Convert the BIN value of D100 into an equivalent BCD value
and move it to K4X20.

git BCD-based
mbwheel Switch

¢ Datain PLC are all stored in a BIN format, and applied
instructions (arithmetic and logical operations, ect.) are
also executed based on BIN values.

¢ When a PLC is reading a BCD-based thumbwheel
switches, which is required to use the BIN instruction to
convert the data into a BIN value and store it in the PLC.

¢ |f a PLC is used to output inner stored data to a seven
segment display (BCD format), please use the BCD
instruction to convert inner data into a BCD value and
move it to the display.
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6-4 Arithmetic and Logical Operations

mc '"stll'i‘:fgw“ ST Applicable PLC Type

D P M VB VH
20 D | ADD P | Addition (S1)+(S2) — (D) O O O
21 D |suB P | Subtraction (S1)-(S2) — (D) ©) O O
22 D | MUL P | Multiplication (S1)x(S2) - (D+1,D) O O O
23 D | DIV P | Division (81)+(S2) — (D),(D+1) O O ©)
24 D | INC P | Increment (D)+1 — (D) O O O
25 D | DEC P | Decrement (D)-1— (D) O O O
26 D | WAND P | Logic Word AND (S1)A(S2) = (D) O O O
27 D | WOR P| Logic Word OR (S1)v(S2)— (D) O O O
28 D | WXOR P | Logic Word exclusive OR (S1)~(S2) — (D) O O O
29 D | NEG P| Negation (D)+1 — (D) O O
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FNC 20 o M | VB | VH
p| "o |P| H—{EADDHE @] | Addition (S1)+(S2) > (D) | 5]
Operand Devices
X Y M S |KuX|KnY |KuM|KaS| T C D SD V,.Z | KH VZ index
S1 O O O O O O O O O O O
S2 O O O O O O O O O O O
D O ©] O O ©] O ©] O O
%20 S0E2(D) S1: Summand
| +——{ADDP D0 D1 D2 | S2: Addend
D : Total

* When X20= “OFF” — "ON" , the summand (D0) will be added to the addend (D1), and the total will be

stored at the specified destination device (D2).

[ 10 Jpo
+[ 5 b1

[ 15 ]2

* 16-bit Operation
When the result of an operation,(D), is equal to “0”, the zero flag M9020= “ON”.
When the result of an operation exceeds 32,767, the carry flag M9022= "ON".
When the result of an operation is less than -32,768, the borrow flag M9021= “ON".

<20 OER®

I +——{DADD D0 D2 D4 |

* When X20= “ON”, add (D1, DO) and (D3, D2) together and store the total in (D5, D4).

100,000 (D1,00)
+ [ -100 |(D3.D2)

[ 99,900 | (D5,D4)

® 32-bit Operation
When the result of an operation,(D), is equal to “0”, the zero flag M9020= “ON”.
When the result of an operation exceeds 2,147,483,647, the carry flag M9022= “ON”".
When the result of an operation is less than -2,147,483,648, the borrow flag M9021= “ON”".
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FNC 21 : M | VB | VH
D| "sig |P| H H—{EsuBE @ | | subtraction (S1)-(S2) > D) - 5 |
Operand Devices
X Y M S |KuX|KnY |KuM|KaS| T C D SD P | VVZ | KH VZ index

S1 O O O O O O O O O O O

S2 O O O O O O O O O O O

D O ©] O O ©] O ©] O O

%20 S0E2(D) S1: Minuend
| +——{susp D0 D1 D2 | S2: Subtrahend

D : Remainder

* \When X20= “OFF” — “ON" , the subtrahend (D1) will be subtracted from the minuend (D0), and the
remainder will be stored at the destination device (D2).

[ 10 Do
- [ 5 b

[ 5 b2

* 16-bit Operation
When the result of an operation,(D), is equal to “0”, the zero flag M9020= “ON”.
When the result of an operation exceeds 32,767, the carry flag M9022= “ON”.
When the result of an operation is less than -32,768, the borrow flag M9021= “ON".

X20 IO
— +——{DsuBP D0 D2 D4 |

* \When X20="ON", subtract (D3, D2) from (D1, D0O) and store the remainder in (D5, D4).

(100,000 (D1,00)
- [ 100 ](D3,D2)

[ 100,100 ] (D5,D4)

e 32-bit Operation
When the result of an operation,(D), is equal to “0”, the zero flag M9020= “ON”.
When the result of an operation exceeds 2,147,483,647, the carry flag M9022= “ON”.
When the result of an operation is less than -2,147,483,648, the borrow flag M9021= “ON".

129



FNC 22 Multiplication M | vB | VH
woL_ |P| H—iEMULE @] | (shxs2) >0+ [0 o]

Operand Devices
X | Y| M| S |KaX|KnY[KaM[KnS| T | ¢ | D [ SD| P | V.Z | KH| VZ index
S1 olo]Jo]JoJoJo]o]o ol o 0
S2 ocolo]Jo]JoJolo]lo]o o] o 0
D 0 o
X20 SS9 S1: Multiplicand

| +——{muL Do D1 D2] S2: Multiplier

D : Product (of a multiplication)

When X20= “ON”, the multiplicand (D0) will be multiplied by the multiplier (D1), and the remainder will
be stored at the destination device (D3, D2).

[ 10 Do
x [ 5 D1

[ 50 J(D3.D2)

Two 16-bit data sources multiplied together will create a 32-bit product.

The Most Significant Bit (MSB) of a 32-bit product indicates a positive or negative (“0” represents a
positive and “1” represents a negative).

20 5D

I +——{DMULP D0 D2 D4 |
When X20= “ON”, multiply (D1, DO) by (D3, D2) and store the product in (D7, D6, D5, D4).

100,000 (D1,D0)
<[ -1 0sp2)

-1,000,000 | (D7,06,D5,D4)

A 32-bit multiplicand multiplied by a 32-bit multiplier will create a 64-bit product.

The Most Significant Bit (MSB) of a 64-bit product indicates a positive or negative (“0” represents a
positive and “1” represents a negative).
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FNC 23 Division M | VB | VH
o |P| HH—EDIVE ©J] | @12 > )01 ool o
Operand Devices
X Y M S KaX | KuY | KuM | KuS T C D SD V.Z | KH VZ index
S1 @] O O O @] O @] O O O O
S2 O O O O O O O O O O O
D O O
%20 S06E2(D) S1: Dividend
I +——{p1vp Do D1 D2 | S2: Divisor

When X20= “OFF” — “ON”" , the dividend (D0) will be divided by the divisor (D1), and the quotient will
be stored at the destination device (D2) while the remainder will be stored in (D3).

(10 oo
= [ -3 b1

Quotient D2
Remainder D3

In case a 16-bit quotient and a 16-bit remainder are created, the Most Significant Bit will indicate a
positive or negative (“0” represents a positive and “1” represents a negative).

x20 SHE®

| +——{DpDIvP DO D2 D4 |

When X20= "OFF” — “ON”, divide (D1, DO) by (D3, D2) and store the quotient in (D5, D4), store the

remainder in (D7, D6).
[ -300 [(D1,D0)
= [ -1 |(D3,D2)

Quotient (D5,D4)
Remainder (D7,D6)

In case a 32-bit quotient and a 32-bit remainder are yielded, the most significant bit will indicate a
positive or negative (“0” represents a positive and “1” represents a negative).

Note:

D : Quotient and Remainder

* PLC will identify an operation error, if the divisor is equal to “0”.

* The quotient of a positive dividend and a positive divisor (or a negative dividend and a negative
divisor) will automatically be a positive; If either of a dividend or divisor is positive and the other is
negative, the quotient will automatically be a negative.

* A positive dividend produces a positive remainder, while a negative dividend produces a negative

remainder.
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v - R
ING P }—| BINCE (D Increment (D)+1 — (D) o oo
"oec” -1- S tots
DEC P H BDECHE (D Decrement (D) -1 — (D) oo o
Operand Devices
X | Y [ M ] s [KaX[KnY[KaM[KnS] T [ € [ D [ SD][ P [ VZ[KH[ VZ index
D oclolJofJolo]o]o 0 0

%20 D: Destination Device

©))
T wver o

* When X20= “OFF” — "ON" , the current value of destination (D100) will have its value incremented
(increased) by a value of “1”.

¢ |fthe instruction is not a pulse (P) instruction, (D100) will have its value incremented by a value of “1”
in every scan cycle.

¢ |n a 16-bit operation, when a value of “+32,767" is reached, the next increment of “1” will write a value
of “-32,768” to the destination device.

* |n a 32-bit operation, when a value of “+2,147,483,647" is reached, the next increment of “1” will write
avalue of “-2,147,483,648” to the destination device.

* The instruction operation result will never lead to any change of a flag.

%20 D: Destination Device

©))
}—{ DECP D101

* When X20= “OFF” — "ON” ,the current value of destination (D101) will have its value decremented
(decreased) by a value of “1”.

* |fthe instruction is not a pulse (P) instruction, (D101) will have its value decremented by a value of “1”
in every scan cycle.

* |n a 16-bit operation, when a value of “-32,768" is reached, the next decrement of “1” will write a value
of “4+32,767" to the destination device.

* |In a 32-bit operation, when a value of “-2,147,483,648” is reached, the next increment of “1” will write a
value of “4+2,147,483,647" to the destination device.

* The instruction operation result will never lead to any change of a flag.
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FNC 26 Logic Word AND M | VB | VH
Dl 'wanp |P| F—IEWANDE © ] SHacs2) > (D) o oo
FNC 27 Logic Word OR M | VB | VH
Dl "wor |P| M BWORE © ] | ($De(s2) 5 (D) o oo
FNC 28 Logic Word exclusive OR M | VB | VH
Dl ‘wxor |P| M BWXORME @ || (87)+(82) > (D) ool o

Operand Devices
X | Y[ M] s [KaX[KaY[KaM[KnS| T ] ¢ | D [ SD] P [ VZ|KH] VZ index
S1 olololololo]lo]o o | o 0
S2 olololololo]o]o ol o 0
D ololololo]lo]o 0 0
%20 062(D) S1: Source Device 1
I ——{waND D0 D1 D2 ] S2: Source Device 2

D : Operation Result

* When X20=“ON", 16 bits of (DO) and (D1) execute the logic AND operation and restore the result in (D2).

* The logic AND operation rules are: 0r0=0, 0r1=0, 1A0=0and 1A1=1; any “0” will cause a result of “0".
(ofJo[1[1JofJo[1[1]o]o][1][1]oJo]1]1]DO
ofl1]of1Jol1]o[1[o]1]o]l1]o]1]0]1]|D1
‘oJoJo[1JoJoJoJ1]oJoJo]1]oJo]o] 1]D2

01 DIDIO) S1: Source Device 1
| +——{woR D3 D4 D5 | S2: Source Device 2

D : Operation Result

* When X20= “ON”, 16 bits of (D3) and (D4) execute the logic OR operation, and restore the result in (D5).

* The logic OR operation rules are: 0v0=0,0v1=0, 1vO=0and 1v1=1; any “1” will cause a result of “1”.

(oJo[1[1JoJo[1[1]o]Jo[1]1]oJo]1]1]D3
ofJ1]Jof[1Jol1]Jo[1Jo[1]o]l1]o[1]0]1]D4
o[ rJol [ aJol 111 Jo[1]1]1]D5

%29 DID]0)) S1: Source Device 1
I ——]wxoR D6 D7 D8 | S2: Source Device 2

D : Operation Result

* When X20=“ON", 16 bits of (D6) and (D7) execute the logic XOR operation, and restore the result in (D8).

* The logic XOR operation rules are: 0»0=0, 0»1=1, 1»0=1 and 1+ 1=0; same values will cause a
result of “0”, otherwise, “1”.

(oJo[1[1JoJo[1[1]o]Jo[1][1]oJo]1]1]D6
ofJ1]Jof[1Jol1]Jo1Jo]1]o]l1]o[1]0]1]D7
oJ1]1JoJol1]1]JofJo[1]1]o]Jo[1]1]0] D8
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%20 D: the selected device to be inverted

)
T o]

* When X20= “OFF” — “ON” , each single bit pattern of (D0) will be inverted (“0” inverted into “1” and
vice versa) and then added with “1”. The result will be stored in (D0). The instruction select the
complement of “2" for the value of .(D) The operation changes the positive or negative symbol of a
value. For example,

Before Before
execution Do execution DO
i X20=0OFF — ON \LXQO:OFFA,ON

After After
execution Do execution DO

* The absolute value of D100 can be generated with the following program.

M9000
——{BON D100 M0 K15 |

Permanent “ON”
(an always “ON”, “a” contact)
MO

When MO= “OFF” — “ON”", we will select a negative value for D100,
where the value of D100 will be inverted into a positive from a negative.

The 15th bit (MSB) of D100 equaling to “1” indicates a negative
value of D100, where MO= “ON”; otherwise, MO= “OFF”.

FNC 29 o M | VB | VH
D| "NEs  |P| HH—ENEGE @ ] Negation (5)+1-(D) oo
Operand Devices
X Y M S | KuX | KnY |KuM | KnS| T C D sD P V,Z | KH VZ index
D @) @) O O @) O @) @) @)
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6-5 Rotary and Shift Instructions

FNC '"s!{i‘:fet'o“ e Applicable PLC Type
D P M VB VH
30 D | ROR P | Rotation Right 0 O e
31 D | ROL P | Rotation Left O O O
32 D | RCR P | Rotation Right with Carry @) O @)
33 D |RCL P | Rotation Left with Carry O @) O
34 SFTR P | Bit Shift Right @) O @)
35 SFTL P | Bit Shift Left O O O
36 WSFR P | Word Shift Right O O
37 WSFL P | Word Shift Left O O
38 SFWR P | Shift Register Write (FIFO Write) O O O
39 SFRD P | Shift Register Read (FIFO Read) O O @)
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FNC 30 R . . M | VB | VH
otation Right e
D| "Ror- |P| H H——{ERORE @® ™ | g oo o
FNC 31 _ M | VB | VH
D| "RoC |P| HH—{EROLE @ M | Rotation Left T 15
Operand Devices
X Y M S | KuX | KnY |KuM | KnS| T C D SD P | V.Z | KH VZ index
D O O O O O O O O O
n O
e The 16-bit instructionn=1~16 e The 32-bitinstructionn=1~ 32
e When D is designated as KnY, KnM and KxS, the 16-bit instruction can only designate K4Y, K4M and K4S, while the
32-bit instruction can only designate K8Y, K8BM and K8S

%20 D : the selected device to be rotated

}—{ RORP DO K4 n : number of the bits to be rotated

* The bit pattern of the device designated by(D)is rotated(n)bit places to the right.

* When X20= “OFF” - “ON”, the 16-bit data of (D0) will be rotated 4 bits to the right, and the status of
the rotated data will be copied to the carry flag M9022.

b1 Rotation right —— b0

<>11|1|1|1|1|1|1|1|0|0|0|0!—\0|0|0

Do 5 M9022

@ After execution of a rotation
*

*
[oJoJoJo[t[a[r[a[r[1[r]1]ofJofofo] >0 ]

DO . M9022

X21 D : the selected device to be rotated

}—{ ROLP D1 K4 n : number of the bits to be rotated

* The bit pattern of the device designated by(D)is rotated(n) bit places to the left.

* When X21= “OFF” - “ON”, the 16-bit data of (D1) will be rotated 4 bits to the left, and the status of the
rotated data will be copied to the carry flag M9022.

b15 * <—— Rotation left b
[ o ] 1|11|11|11|10|00|00|00|0%>
M9022 ; D1
: @ After execution of a rotation
* *
[ Je \1|1\1|1\0|0\0|0\0|0\0|0\1|1\1|1A\

M9022 D1
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FNC 32 Rotation Ri , M | VB | VH
otation Right with Carr e e
D| "Rér- |P| H H—{ERCRE ® ™ | g y s toto
FNC 33 R . . M | VB | VH
otation Left with Carr
D "ol |P| HHERCLE ©® M | y o1 oo
Operand Devices
X Y M S | KuX | KnY |KuM | KnS| T C D SD P | V.Z | KH VZ index
D O O O O O O O O O
n O
e The 16-bit instructionn=1~16 e The 32-bitinstructionn=1~ 32
e When D is designated as KnY, KnM and KxS, the 16-bit instruction can only designate K4Y, K4M and K4S,
while the 32-bit instruction can only designate K8Y, K8M and K8S

%20 D : the selected device to be rotated

}—{ RCRP D0 K4 n : number of the bits to be rotated

* The contents of the device designated by(D)are rotated “n” bit places to the right with(n)bits extracted
from the carry flag M9022.

* When X20= “OFF” — “ON”, the 16-bit data of (D0) will be rotated 4 bits to the right with 4 bits extracted
from the carry flag M9022.

p15 Rotation right ——

C%MI1|1|1|1|1|1|1|0|0|0|0|0|0|0|0}H

DO M9022

After execution of a rotation

*
[oJofo [t [ [a[a[1[1[1[1]oJofofo] = 0 |

Do M9022

X21 D :the selected device to be rotated

}—{ }—m n : number of the bits to be rotated

* The contents of the device designated by(D)are rotated “n” bit places to the left with(n)bits extracted
from the carry flag M9022.

* \When X21= “OFF” — "ON", the 16-bit data of (D1) will be rotated 4 bits to the left with 4 bits extracted
from the carry flag M9022.

b15 * <—— Rotation left bo

HMM1|1\1|1\1|1\o|0\o|0\o|0\o|0\

M9022 D1

@ After execution of a rotation

*
[ J< [A[3]3]7T0T0T0ToT0l0lololo 1111

M9022 D1
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FNC 34 . I M | VB | VH
sprr. |P| H F—{SFTRME ® @) 0 | Bit Shift Right e
FNC 35 L op M | VB | VH
NC S5 1p| | [SFTLE ® ® @) @ | Bit Shift Left mfve | v
Operand Devices
X | Y] M| S [KaX[KaY[KaM[KuS] T ] ¢ [ D [ SD] P [ ViZ[KH]| VZ index
S olol ol o 0
D ol ol o 0
n1 O
n2 O
e ni=1~1024 ® n2=1~n1
D S : The head of source device ID number to be
X20 Moved in
I ——[SFTRP_X0 M0 K16 K4 |
D : The head of destination device ID number to be
shifted

n1: data length to be shifted
n2: number of the bits in a shift

* Move the length of(nDbits of a device, headed with(D),(n2) bits to the right. A device headed with(S)will
be used as the output complementary bit during the shift.

* When X20= “OFF” — “ON",the device composed of MO ~ M15 (16 bits) will be moved 4 bits to the
right; X0 ~ X3 will be moved in M12 ~ M15 for use of the output complementary bits.

} Length designated by n1

[ x3[x2][ x1]x0] [m15]m14]M13[M12]M11]M10] M9 | M8 | M7 | M6 | M5 | M4 | M3 | M2 | M1 | MO

A position
N, N, S S B (P AN i
) ) the n1 limit
Move n2 bits to the right ——
o1 ®® @ @

—f F——{SFTLP X0 M0 K16 K4 |

* Move the length of(n)bits of a device, headed with(D),(n2)bits to the left. A device headed with(S) will
be used as the output complementary bit during the shift.

* When X21= “OFF” - “ON”",the device composed of MO ~ M15 (16 bits) will be moved 4 bits to the left;
X0 ~ X3 will be moved in MO ~ M3 for use of the output complementary bits.

Length designated by n1
M15[M14]M13[M12]M11[M10[ M9 [ M8 | M7 [ M6 | M5 [ M4 [ M3 [ M2 M1[Mo| [ X3 [ x2] x1]Xx0]

A iti
exzzzldlag e@—lx ® AN ©) AN @ N ® |

the n1 limit

<—— Move n2 bits to the left
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FNC 36 it R M VB VR
WSFR. |P| HH—WSFRE® ©® @) @ | Word Shift Right =
Operand Devices
X1 Y[ M] S [KaX|[KaY[KaM[KuS] T | C | D [ SD] P [ VZ|KH]| VZ index

S ololololololo 0

D olololololo 0

n1 O

n2 O
® ni=1~512 ® n2=1~n1

(D) (n1 S : The head of source device ID number to be
X20 Moved in
I F——]WSFRP D100 DO K12 K3 |
D : The head of destination device ID number to be
shifted

n1: data length to be shifted
n2: number of the word in a shift

¢ Move a word stack with the length of(nD)words of a device, headed with(D),(n2words to the right.
A device headed with(S)will be used as the output complementary word during the shift.

¢ When X20= “OFF” — “ON”,the word stack composed of DO ~ D11 (12 words) will be moved 3 words to
the right; D100 ~ D102 will be moved in D9 ~ D11 for use of the output complementary words.

Length designatedbynl ——
'D102|D101[D100] [D11[D10] D9 | D8 [ D7 | D6 | D5 [ D4 | D3 | D2 [ D1 | DO

N PN/ B | S | B o

@
the n1 limit

Move n2 bits to the right ——

— Note:
* The device properties designated by($)and(D)must be the same (both are word devices or bit
devices).

* When(S)and(D)designate bit devices, the digits of Kn must be the same.

%20 @®
] WSFRP K1X0 K1Y20 K4 K2 |

%/—/
The digits designated by(S)and(D)must be the same.

<—— Length designated by n1 ——>
X7 ~X4 | X3~X0 | [Y37~Y34]Y33~Y30[Y27 ~Y24[Y23~Y20

A position
| ® d ® ﬂ|—®% exceeding

the n1 limit
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FNC 37 . M | VB | VH
wsre. |P| HWSFLE® ® @ @ | Word Shift Left e
Operand Devices
X | Y | M| S [KaX|KnY|KaM|KuS| T | C | D | SD| P | VZ | KH| VZ index

s ololololo]o]o o)

D ololololo]o o)

n1 O

n2 O
® ni=1~512 ® n2=1~n1

01 (D) (n1 S : The head of source device ID number to be
I F——]WSFLP D100 D0 K12 K3 | Moved in

shifted
n1: data length to be shifted
n2: number of the word in a shift

¢ Move a word stack with the length of(nDwords of a device, headed with(D),(n2words to the left. A
device headed with(S)will be used as the output complementary word during the shift.

D : The head of destination device ID number to be

¢ When X21= "OFF” — “ON”,the word stack composed of DO ~ D11 (12 words) will be moved 3 words to

the left; D100 ~ D102 will be moved in DO ~ D2 for use of the output complementary words.

Length designated by n1
D11]D10[ D9 [ D8 | D7 [ D6 | D5 | D4 [ D3 [ D2 | D1[ D0 | [D102][D101[D100]

A position
exceeding e@Jr\ ® “\ 3 “\ @ “\\ @ J
the n1 limit
<—— Move n2 devices to the left
— Note:
* The device properties designated by($)and(D)must be the same (both are word devices or bit
devices).
* When(S)and(D)designate bit devices, the digits of Krn must be the same.
0 ® @@
I ——]WSFLP_K1X20 K1Y20 K4 K1
%/—/

The digits designated by(S)and (D) must be the same.

<—— Length designated by n1

Y37 ~Y34]Y33~Y30[Y27 ~Y24] Y23~ Y20] [X23 ~X20]
A position ) ) —
exceeding —@—\— @ N @ N @ N_g |

the n1 limit

140



FNC 38 Shift Register Write M | VB | VH
sFwR |P| M ISFWRE ® ® @ | (FIFO Write) olo]o
Operand Devices
X | Y| M| S [KaX|KnY|[KaM|KnS| T | C | D | SD| P | V,Z | KH| VZ index
S olololo]o]o| o] o o] o o)
ol o] o o)
n O
® N=2~512
%20 (D) (n) S : the device to be written to a FIFO data stack
}—{ }—|SFWRP D100 DO K10 | D : source digit number of the FIFO data stack

n : Length of the FIFO data stack

¢ The data stack of(n)words, headed with(D) is defined as the FIFO data stack. The first device of the
FIFO data stack is designated as the indicator. When the instruction is enabled, the content value of
the indicator will be added with “1” firstly, and then, the content value of the device designated by will
be moved to the position, designated by(S)the indicator, in the FIFO data stack.

The device

designated by S < Length designatedbyn ——————> The FIFO data stack
[D100] D9 [ D8 [ D7 | D6[D5][ D4 [ D3| D2][D1]|D0] composedofDO~D9, where
‘ ATTATTA T ? DO is the indicator
o =

lw)
o
Il

~

O O
o o
Il Il Il
n

—_

Jojeolpu

® Suppose (D0)=0. When X20= “OFF” — “ON”, the content value of (D0O) will become “1” and the
content value of (D100) will be moved to (D1). If, again, X20= "OFF” — “ON”, the content value of (D0)
will become “2” and the content value of (D100) will be moved to (D2), and so forth.

* (DO) records the position where it is written to the FIFO data stack. When the content value of
(D0)=(n-1), the instruction, if enabled again, will not allow data to be written any more, the value of
(DO0) will remain invariable and the carry flag M9022= “ON".

¢ This instruction (SFWR) is usually used jointly with the SFRD instruction, specified in the next page, to
achieve the write/read control of the FIFO data stack.
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FNC 39 Shift Register Read M | VB | VH |
SFRp | P| [ F—ISFRDE ® @] (FIFO REad)

Operand Devices
X | Y | M| S |[KaX|KnY|KaM|KuS| T | C | D | SD| P | V,Z | KH | VZ index
s ol o]l o 0
olo|lo|lo|lo| o] o 0 0
n O
® N=2~512
X21 ™ (n S : source digit number of the FIFO data stack
}—{ }—|SFRDP DO D101 K10 ‘ D : the device to be read from a FIFO data stack

n : Length of the FIFO data stack

* The data stack of(n)words, headed with($), is defined as the FIFO data stack. The first device of the
FIFO data stack is designated as the indicator. When the instruction is enabled, move the content
value of the second device to the device designated by(D), and then, all of the FIFO data stack will be
moved a word place to the right, and subtract “1” from the indicator’s content value.

. The device
The FIFO data stack <— Length designated by n ——————— designated by D
composedof DO~D9, [ D9 [ D8[D7[D6|D5[D4 | D3] D2] D1]| DO D101/
where DO is the indicator @ Move a word place ‘ Indicator
to the right
(1) Read data

(3 Subtract “1” from
the indicator

® Suppose (D0)=5. When X21= “OFF” — “ON" the content value of (D1) will be moved to (D100),
D1 ~ D9 will be moved one word place to the right and the content value of (DO) will become 4, after
subtracted by “1”. If, again, X21= “OFF” — “ON”, the content value of (D1) will be moved to (D101),
D1 ~ D9 will be moved one word place to the right and the content value of (DO) will become 3, after
subtracted by “1”, and so forth.

* When the content value of (D0) equals to “0”, the instruction, if enabled again, will not allow read data
to be processed any more, the carry flag M9022= “ON" and the value of (D101) will remain invariable.

* This instruction (SFRD) is usually used jointly with the SFWR instruction, specified in the previous
page, to achieve the write/read control of the FIFO data stack.
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6-6 Data Operation Instructions

FNC '“sflfitt'f:'o“ Function Applicable PLC Type
D P M VB VH

40 ZRST P | Zone Reset O O O

41 DECO P | Decode O O O

42 ENCO P | Encode O O O

43 D | SUN P | The Sum of active bits O O

44 D | BON P | Check specified bit status O O

45 D | MEAN P | Mean O O

46 ANS Timed Annunciator set O O

47 ANR P | Annunciator Reset O O

48 D | SQR P | Square Root O O

49 D | FLT P | BINinteger — Binary floating point format O O
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FNC 40 M | VB | VH
ZRST P| HHH+—zRSTH ‘ Zone Reset oo o
Operand Devices

X Y M S | KuX | KnY |KuM | KuS| T C D | SD P | VVZ | KH]| VZindex
D1 O O O @) O @) O
D2 O O O O O O ©)
® The ID number of device D1 must be less than or equal to (<) the device D2.
® D1 and D2 have to designate the device of the same type.
M9002 D1: the device starting the Range Reset.
}—{ }—|ZRST M2000 M2499 ‘ D2: the device terminating the Range Reset.

Permanent “ON”
(an always “ON”, “a” contact)

e When the PLC is under “STOP” — “RUN”, M9022 will be “ON" for a Scan Time; All status of coils
(M2000 ~ M2499) will be reset to “OFF”.
M9002 ) . . .
— ZRST S500 S599 ‘ e The devices to be reset by the ZRST instruction consist of
various bit devices and word devices.

ZRST D7000 D7100‘

ZRST C100 C110 |

ZRST €200 C255 |

o and(@2have to designate the device of the same type, and the(@Ddevice’s ID number must be less
than or equal to (<) the(D2)device’s ID number. Only the device designated by(D2will be reset if the
's ID number is greater than the(D2)’s.

e This instruction can reset a 32-bit counter. It’s prohibited that(DDdesignates a 16-bit counter while
designates a 32-bit counter.
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X20

— ——{DECOP X0 M0 K3 ]

FNC 41 M | VB | VH
bEco | P — +——{DECOH ® M | Decode > To 1o
Operand Devices
X Y M S KnX | KnY | KuM | KnS T C D sD P V,.Z | KH VZ index
S O @) O O O O O O O O O
O O @] O O O O O O
n O
e n=1~8,ifdis abitdevice. e n=1~4, ifDisaword device.
BSINIO) S : Decode source device

D : Destination device where decode results are
stored

n : Length of decode bits

« In this example,(D)designates bit devices, which will occupy 2" consecutive bit of devices headed with

(D) to store decode results.

e Suppose the content value of X0 ~ X2 equals 2.
When X20= “OFF” — “ON”, the instruction
DECO will decode the content value of X0 ~ X2
and move the results to MO ~ M7, where
M2= “ON”".

X2 X1 X0

Content value=2
4 @ 1
AN
76 5 4 3@ 1 0
[o]o]JoJoJo[1]o]o]

M7 M6 M5 M4 M3 M2 M1 MO

Suppose the content value of X0 ~ X2 equals 5.
When X20= “OFF” — “ON”, the instruction
DECO will decode the content value of X0 ~ X2
and move the results to MO ~ M7, where

M5= “ON”".

X2 X1 X0

_ Content value=5

L

[ofof1]ofofofo]o]

M7 M6 M5 M4 M3 M2 M1 MO

e In this example,(D)is a bit device, therefore n=1~8. When n=8,(D)will occupy 256 bit devices.

%20 ®O®®
— +—]{pEcoP Do D1 3]

e In this example,(D)designates a bit device, therefore the range of(n) =1~ 4

e When X20= “OFF” — "ON”, the instruction DECO will decode the content value of (b0 ~ b2) of DO and
move the results to (b0 ~ b7) of D1. All unused data bits (b8 ~b15) will be setto “0”.

b15 bo
‘oo 1[1JofJo[1[r]Jolo[1[1l1]o]1]1]DO
4
All are set to “0”
7 6 5 4 2 1 0
oJoJofJoJoJo]o]o]JoJoJo]o][1]o]o]o]D1
b15 b8 b7 b0
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M | VB | VH
Operand Devices
X Y M S | KuX | KnY |KuM | KnS | T C D SD P V,Z | KH VZ index
S (@] O @] (@) O (@) O (@) (@) (@)
O O O O O O
n O
e n=1~8,if Sis abit device. e n=1~4,if Sisaword device.

X20 ®©®m
— —ENCoP Mo D0 K3 |

¢ When X20= “OFF” — “ON”, the instruction ENCO will encode the contents of MO ~ M7 and move the
results to (b0 ~ b2) of DO. All unused data bits (b3 ~b15) of DO will be setto “0”.

* In this example,(S)is a bit devices,therefore n=1 ~8. The effective range of(S)covers 256 bit devices

when n=8.
M7 MO
[ofofo]1]o]o[o]0]
765®»3210

All are set to “0”

@2 1
[o[o]o]o]o]o]o]o]o]o]o]o]o]1]o][0]DO
b15 b2 b0

X20 IO
— ——]ENcoP Do D1 k3]

b15 b7 bo
[o[o[1]o]o[ 1] 1]o]o]o]o[o[1[o[0[0]| DO
76543210

Omitted

All are set to “0”
4

‘oJoJo]o]o][o]o]o]o]o]o]o]o]o] 1] 1] D1
b15 b2 b0 b15 b3 b0
— Note:

S : Encode source device

D : Destination device where encode results are
stored

n : Length of encode bits

M7 MO
[o]o[1]ofo]o]o]0]
76343210

All are set to “0”
@2®
‘o[o]oJofo]o[o]o]o]o]o]o]o[1][0]1]DO
b15 b2 b0

X20 DI
— —]ENCOP D0 D1 k4 ]

b15 b7 b0
‘o[o]ofoJo]o[1]o[o[o[o[o[o]o]0]0]DO

All are set to “0”

©)
loJoJo]o[o]o]o]o]o]o]o]o[1]0]0]1]D1

basis of the largest number.

e |fthere are more than a bit of the content of(S)equaling “1”, the encode will be conducted on the

e PLC will identify an operation error if the content of (S)equals “0”.

* When the conditional contact turns “OFF”, the encode results (status of (D)) will remain.
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Ao [Pl H—EsuME ® @ |

The sum of active (“ON") bits

VH

o (@)
Operand Devices
X Y M S | KX | KuY |KuM | KnS| T C D SD P V,Z | KH VZ index
S O O O O O @] O @] ©] O O
D o]l O] O] OO O] O ) )

X20

©))
}—{ SUM DO D10

S : Source device
D : Destination device where data are stored

e When X20= “ON”, the number of “1” (active) status within the 16 bits DO are counted, and the among
will be stored in D10. If all of the 16 bits of DO equal “0”, then the zero flag M9020= “ON”.

Co[A[alilolo o[ o [alo oo aa[q] =N
DO

D10

e When a 32-bit instruction DSUM is used,(D) will still occupy 2 registers.
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FNC 44 Check specified bit active M | VB | VH
BoN  |P| BBONE ® ® M| | “ON" sratus ol o
Operand Devices

X Y M S KnX | KnY | KuM | KnS T C D SD P V,Z | KH VZ index
S O O O O O O O O O O O
0 ) @) 0]
n O
e n=0~ 15, for a 16-bit instruction. e n=0~ 31, for a 32-bit instruction.
%20 (D) (n) S Source device.

— +—{BON D0 Mo Ks | D:

n:

e Copy the status of the(n)th bit of the designated source device(S)to the destination device(D).

e When X20= “ON”, b5 of DO will be copied to MO.
e When X20= “OFF”, the status of MO will remain.
b15 b5

Destination device where specified results are
stored.
the designated position bit to be specified.

b0 X20=0N

‘ofJo[1[1JofJo[1]1]o]o]o]Jo]l1][1]1]1]|D0 =————= MO=OFF

b15 b5

b0 X20=0N

‘oJoJoJo[1[1[1[1]ofJo[1][1][1]1]0]0]|D0 === MO=ON
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ENC 45 M | VB | VH
Operand Devices
X | Y| M| S |KaX|[KnY|[KaM|[KuS| T | C | D | SD| P | V,Z | KH| VZ index
S ololojJo]o] o] o O
olojlo]o|lo| o] o O O
n O
e N=1~64
%20 (@) (n) S ' Head ID number of source devices to be
H MEAN DO D10 K5 | generated a mean.

D : Destination device where the mean is stored.

N : Number of consecutive devices to be
generated a mean.

e To sum up the content values of(n)consecutive devices which headed with(S), then generate a mean
value and store it in a device designated by (D).

e When X20= "ON”, generate a mean of the content values of consecutive 5 registers (DO ~ D4) and
store itin D10.

(DO) + (D1) + (D2) + (D3) + (D4)  X20=ON

D10

5 (D10)

100 DO

15001 X20=0N Th inder of th lculated
200 |D2 = e remainder of the calculate
88 D3 D10 mean is ignored. (Remainder=3)
100 D4

¢ |gnore the remainder, if any remainder comes out during the operation process.

o |f the designated device’s ID number exceeds the range, the device will only be processed within to
prescribed range.

149




FNC 46 - | M VB VR
ANS — —]ANS m @ | Timed Annunciator Set [~
FNC 47 a . M | VB | VH
ANR P H ANR[E Annunciator Reset oo
Operand Devices
X [ Y[ M] s [KaX[KnY[KaM[KnS[ T [ C [ D [ SD[ P [VZ]KH] VZ index
s 0 0
m O
D 0 9
e S=T0~T199 e m=1~32767 * D=5900~ 5999
X0 X2 m D S ! Detect alarm timer
 —— F—]ANs To K15 5900 ] m: Timer configuration

D : Annunciator

* The instruction ANS is used exclusively to drive the instruction of annunciator outputs.

* When X20 and X21 turn “ON” for more than 1.5 seconds simultaneously, the annunciator S900= “ON”
(to be driven). After S900= “ON”, X20 or X21 turns “OFF”, the contact of TO becomes “OFF” and the
current value is returned as “0” , but S900 will remain “ON”.

e When both X20 and X21 turn “ON” simultaneously but less than 1.5 seconds, then either one of them
turns “OFF”, the current value of TO will be returned as “0”.

¢ Do not use a timer which has been assigned to this instruction.

e |

* The instruction ANR is used exclusively to reset the instruction of annunciator. When each time the
ANR instruction is operated, annunciators which have been activated are sequentially reset
one-by-one.

e When X0= “OFF” — “ON”, the instruction ANR will be executed and the active annunciator will be reset
to “OFF”.

e |fthe instruction ANR is executed and if there are more than one active annunciator, the smallest active
annunciator ID number will be reset. When the instruction ANR is executed once again, in this moment
the smallest (which was the second smallest) active annunciator ID number will be reset. And so forth
to reset other active annunciators.
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Application Examples of Timed Annunciator Set

¢ When the special auxiliary coil M9049= “ON” and any assigned annunciator of S900 ~ S999 is
activated, then M9048= “ON” and D9049 will display the annunciator number. If there are more than
one annunciator being activated simultaneously, D9049 will display the smallest active annunciator ID

number.

¢ The following chart is a Timed Annunciator Set loop
X20: Forward Switch Y20: Forward Device S900: Forward Annunciator
X21: Backward Switch Y21: Backward Device S901: Backward Annunciator
X22: Front End Position Switch Y27: Alarm Indicator

X23: Back End Position Switch
X27: Annunciator Reset Button

X20  X22
D
Y20
—
X21  X23
— A2 D
y21
—
M9000
o
Y20 X22
— F—1/F——{ANS T0 K60 $900 |
v21 o X23
— ——4/—ANs T1 K60 s901 |
M9048
>
X7
&
END

When the forward switch contact X20= “ON”, the forward
device Y20= “ON” and remain. Y20 will become “OFF”
when the object reaches the front end position

(X22= “ON").

When the backward switch contact X21= “ON”, the
backward device Y21= “ON" and remain. Y21 will become
“OFF” when the object reaches the back end position
(X23= “ON").

When M9049= “ON”, the alarm monitor will be activated,
where M9048 and D9049 are effective.

If Y20= “ON” for more than 6 seconds and does not reach
the front end position, then S900= “ON".

IfY21= “ON” for more than 6 seconds and does not reach
the back end position, then S901= “ON”.

The alarm indicator Y27= “ON” if any one of annunciator
is “ON".

After the problem is cleared, press once X27 to reset the
annunciator.
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FNC 48 M | VB | VH
SQR — —{EsQRrHE ® | Square Root ———
Operand Devices
M S | KuX | KnY |KuM | KnS| T C D sD P V,Z | KH VZ index
S O O @)
D O O

X20

S]0)
T s o0 1]

This instruction performs a square root operation on the content value of device(S)and stores the

result to the destination device(D).

We perform a square root operation on the content value of DO and stores the result at D1 when

X20= “"ON".

In the result, only the integer part will remain, while the decimal part will be ignored; If any decimal is

ignored, then M9021= “ON”.
Zero Flag M9020= “ON” when the operation result is equal to “0”.

must be a positive; a negative will be determined an error operation by PLC and M9067 will be set

“‘ON”.

S : Source Device for performing mathematical

square roots.

D : Destination device where the result is stored.
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ENC 49 BIN integer — Binary floating M | VB | VH
FLT P| H +—]EFLTE © | point format

Operand Devices
X Y M S | KuX | KnY |KuM | KnS| T C D SD P V,Z | KH VZ index
S O O
D O )

S : Source data

" ®
}—{ FLT DO D10 D : Destination device to store the equivalent float

format value

e When X0= "ON”",performs the convert operation from the content value of 16 bits register DO (which is
a BIN integer) to a binary floating point number, and copies the converted result to the destination
devices (D11,D10).

y ®
}—{ DFLT D2 D12

* When X1= “ON”, performs the convert operation from the content value of 32 bits registers (D2,D3)
(which is a BIN integer) to a binary floating point number, and copies the converted result to the
destination devices (D13,D12).

» [tis not necessary to use this instruction for constant K or H at floating calculation, because the
constant will convert to binary floating point format automatically when the floating calculation is
operation.

* Afloating point number will occupy two consecutive registers, the format of a floating point number
storage in registers, please refer to Section 2-12 “Numerical System”.

e Floating point calculation example:
Use a PLC and FLT instruction to do calculate
2x3.14x(D0) —=(D11,D10)

BIN integer Binary floating point
format number

M9000

—

DEDIV K314 K100 D20 |3.14 » (D21,D20) Binary floating point format number

DEMUL K2 D20 D22 ‘2><3.14H(D23,D22) Binary floating point format number

FLT DO D24 [(D0O)BIN — (D25,D24) Binary floating point format number

DEMUL D22 D24 D10 |2><3.14><(DO)%(D11,D10) Binary floating point format number
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6-7 High Speed Processing Instructions

Fne '"slll'i‘:fgm“ Function Applicable PLC Type
D M VB VH
50 REF I/0O Refresh O O O
51 REFF I/O Refresh and Filter Adjust O O
52 MTR Input Matrix O ®)
53 HSCS High Speed Counter Set O O O
54 HSCR High Speed Counter Reset O O O
55 HSZ High Speed Counter Zone compare O O
56 SPD Speed Detection O O O
57 D | PLSY Pulse Y output O O O
58 PWM Pulse Width Modulation O O O
59 D | PLSR Pulse ramp O O
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FNC 50 M | VB | VH
ree | P| H —[REFE ® @] /O Refresh RS R

Operand Devices
X Y M S | KuX | KnY |KuM | KuS| T C D SD P V,Z | KH VZ index
D (@) O
n O

e D should always designate the device with its last digit of “0” (zero), e.g. X20, X30, Y20, Y30, etc.

® For M series, n=8 ~ 512 and n should always be a multiple of “8”.

® For VB2 series, n=8 ~ 256 and n should always be a multiple of “8".

® For VB1 series, n=8 ~ 128 and n should always be a multiple of “8".

® For VBO series, n=8 ~ 64 and n should always be a multiple of “8”.

® For VH series, n=8 or 16.

D : The head address of I/O refresh device

MO W)
}—{ n : The number of I/O refresh devices

¢ Before PLC performs STEPO instructions, CPU will read “ON”/ “OFF" status of all input ends once and
store them in the data memory. Until the END instruction is executed, all “ON”/ “OFF” status of output
signals will be sent to output ends to drive external loadings. This instruction is necessary when we
desire to read “ON”/ “OFF” status of the input (X) during the execution of the program or deliver the
operation result to the output (Y) immediate.

MO @M
REF X0 K8 |Input Signal Refresh
M1

REF YO0 K16 |Output Signal Refresh

¢ When M0="0ON", the input signal status of X0 ~ X7 will be reloaded to PLC’s status data memory.
PLC can immediately read the status of X0 ~ X7 while performing this instruction, but the delay
(approximately 10ms) on the input contact still remains.

* When M1="0N", the output signal status of YO ~ Y17 will be resent to output end contacts from
PLC’s status data memory. PLC can immediately send the status of YO ~ Y17 while performing this
instruction, but the delay (by the relay, approximately 10ms) on the output contact still remains.

¢ (D) should always designates its last digit as “0” (zero), ex. X0, X10, X20, Y0, Y10, etc.(n)Should
always be a multiple of “8”. Any default value exceeding this range will be regarded as an error.

Series The range of X for (D) The range of Y for (D) The range of (n)
M X0 ~ X777, total 512 points YO~ Y777, total 512 points n=8~512
VB2 X0 ~ X377, total 256 points Y0 ~ Y377, total 256 points n=_8~ 256
VB1 X0 ~ X177, total 128 points Y0 ~ Y177, total 128 points n=8~128
VBO X0 ~ X77, total 64 points Y0 ~ Y77, total 64 points n=8 ~ 64
VH X0~ X17, total 16 points Y0 ~ Y17, total 16 points n=8or16

* Use the REF instruction in interrupt subroutines frequently to acquire real-time input/output status.
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FNC 51 _ ) . M | VB | VH
REFF P H REFFE (n) 1/0 Refresh and Filter Adjust BT

Operand Devices
X Y M S | KuX | KnY |KuM | KuS| T C D SD P V,Z | KH VZ index
n O
® n=0~60

%20 n :the setting for response time (unit = ms)

™
1 a]

* When X20="0ON", response time for external input end X0 ~ X7 will be changed into Tms and the “ON”
/ “OFF” status of X0 ~ X7 will be reloaded into data memory.

* To avoid noise intervention, there will always be a filter with response time approximately 10ms on the
PLC’s input end to filter out noise; Therefore, if to capture a input signal which with its pulse width less
than 10ms, then it will be failed.

* |nput contacts of X0 ~ X7 have been equipped with filters on which we can use the REFF instruction to
adjust response time. The following figure shows the input configuration of X0 ~ X7:

Input Digital
Terminal Filter 0
| X0 F——={ oms |—o mgrsceclﬁ‘gsegoﬂg% When the REFF instruction is performed, the “(n)”
5 1 to the content value =~ value of the instruction will be loaded.
5 1m$S O determines . .
: response time. When the PLC’s power is set to Let D9020=10
‘ : “OFF” - "ON” and the END when the PLC’s
: : instruction is performed power is set to
10mS 10 ' 1o Data Memory D9020 OFF"= "ON".

default values

11 Use the MOV
© instruction to load

* As shown in the figure above, the input terminals X0 ~ X7 have built-in digital filters with 0 ~ 60 ms. The
rules determining response time of the input contacts X0 ~ X7 are described as follows:

® When the PLC’s power is set to “OFF”"— “ON”, the content value of D9020 will be setto 10 and
response time will be set to 10ms.

@ It's acceptable to use the MOV instruction to load the default value to D9020 and to adjust
response time.

® Use the REFF instruction to adjust response time during the program execution.

P 's STEP O . . . )
* rograms Response time of the input ends X0 ~ X7 is determined by the content value of

$ D9020; It's acceptable to use the MOV instruction to deliver the response time
M9000 to set as the value of D9020.
— REFF KO |
S Response time of the input ends X0 ~ X7 is adjusted to Oms; actually 50 us of
response time still remains.
M9000 _
— REFF K20 |
§ Response time of the input ends X0 ~ X7 is adjusted to 20 ms.

END

* When the interrupt function, the high speed counter or the SPD (FNC56) instruction is used in the
program, response time of the corresponding input terminal will automatically adjusted to 50 us.
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FNC 52 . M | VB | VH
D2 Input Matrix R R E—
MTR HH{MTR ® @ @ M | p 5T o
Operand Devices
X Y M S | KnuX | KuY |KuM | KuS| T C D SD P | V.Z | KH VZ index
S O
D1 O
D2 @) O O
n O
e S should always designate an X with its last digit of “0” (occupies consecutive 8 points).
e D1 should always designate a Y with its last digit of “0”.
e Do should always designate a Y, M or S with its last digit of “0”".
e n=2~8
X0 (M S the head point for the matrix scan input
}—{ }—| MTR X20 Y20 MO K2 ‘ D1:the head point for the matrix scan output

D2: the head point of the matrix-table (the scan
Storage internal coils)

n : number of array rows of the matrix scan
* This instruction reads status through the matrix scan: 8 x(n) of external “ON”/ “OFF” status from 8

consecutive input ends which are headed with(S$)and(n)output ends are headed with(D1). This
matrix scan reads the “ON"/ “OFF” status and reflects on the internal coils headed with(D2).

:

External Wiring Diagram of Matrix Input

g é Y21 N 7]

[M11 go|M12 o|M13 olM14 o|MI5 o|M16 o|M1T

AO01A/50V
diode should be

m_l—ﬂ—oM
o o] Lptoo
=
b ptood Lptoo
=
%
o |+
O
N
~
< |

. Y20
| tod T\ 7]
sene %ce)?enece J’Mo l|M1 l|Mz l|M3 [ M4 :
COM

Transistor

X20 | X21 | Xx22 | X23 | x24 | x25 | Xx26 | x27 | SIS outpLIL
' points of

PLC's input ends the PLC

From the diagram above, X20 ~ X27 and Y20 ~ Y21 constitute two rows array of the matrix input circuit.
When X0="0ON", the instruction is ready for execution and 16 “ON"/ “OFF” status of (8 x2 matrix) array
will be read and stored in internal coils of MO ~ M7 and M10 ~ M17.

When X0= “"OFF", the instruction disables and the status of MO ~ M7 and M10 ~M17 remains.

Using the MTR instruction to read one row of external switches array will takes two scan times. If a
scan time is less than 10ms, then reads the status in one row of the array which will takes 20ms to read
the status of external “ON"/ “OFF”. Maximally, this instruction can connect 8 rows of external switches
array. Reading 64 (8 x8=64) external switches once will take 16 scan times or 160ms.

Therefore, the coordination between external switches response rate and the loading time of the
instruction should be considered when this instruction is used.

The instruction’s conditional contacts use M9000 (permanently “ON”, “a” contacts) frequently.

When this instruction performs a scan cycle each time, it will let the Execution Completed Flag
M9029= “ON” for one scan time.

The MTR instruction can be used once during the program.

This instruction is only recommended for use with transistor output modules.
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FNC 53 . M | VB | VH
D| "hscs H —{@HSCS (@ | | High Speed Counter Set oo ol
Operand Devices
X | Y | M| S |KaX|KnY|KaM|KuS| T | C | D | SD| P | Z | KH| VZ index
S1 ojlo|Jo|lo|lo|lo] o] o0 o] o 0
S2 O [e)
D ol o] o o)
® S5>=(C235~(C255 e D can also designate I000,0=1~6
%20 (D S1: Compare value
}—{ }—|DHSCS K200 C235 YO0 ‘ S2: No. of the selected high speed counter

D : Compare result

* The DHSCS instruction is used to give immediate outputs of High Speed Counter (HSC). HSC
receives its high speed counter/pulse of corresponding terminals by using the interrupt input function
(for more detailed instruction on HSC, please refer to Section 2-7 “High Speed Counter”). When a
HSC is selected by the DHSCS instruction, the current value of HSC(S2)changes (increased/
decreased by “17), the DHSCS instruction will immediately perform the “Compare” operation. When
the current value of the HSC is equal to the Compare value (which is selected by(S1)), the device
status ofS2will turn “ON” and then remain the same status (“ON") even if the Compare result
becomes unequal. Generally,(D)in this instruction is designated to an output coil Y. When an output
coil Y has been designated by(D), the status “ON”will be carry out immediately to the output terminals.

* When this HSCS instruction is used in the VH series PLC and designated(D)to output coils Y, only the
output points YO ~ Y17 are allowed.

¢ As the example above, the DHSCS will be enabled when X20="0ON". When the current value of C235
changes from 199 to 200 or from 201 to 200, the status of YO="ON". At the time the status will be sent
to output end, and also the status “ON” remains.

— Common Output V.S. DHSCS Instruction Qutput
M9000 K200

235 The timing when the external output end of YO is driven, which is

affected by the PLC scan time.

M9000 . . L .
K5000 By the function of interrupt, the status of YO is immediately output
to external output end, irrespective of the PLC scan time.
Please notice that: There is output delay of the relay/transistor at
DHSCS K200 C235 YO0 the output end.
— Note:
¢ This instruction is a 32-bit instruction; DHSCS should be always entered when the instruction is
input.

® There’s no limitation on the times used of these instructions DHSCS, DHSCR and DHSZ;
However, the total of these instructions performed at the same time should not exceed “6”.

* Both the output contacts of High speed counter and Compare output of DHSCS, DHSCR or
DHSZ are performed when there is a counter input. The Compare action shall not be performed
if the current value of High speed counter is changed by transferring instructions, because
there is no counter input signals. Therefore, no Compare output occurs.
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— High Speed Counter Interrupt

M9000 K2147483647

— C254 D

DHSCS K100 C254 1010 e The device(D)of DHSCS instruction can also designate the
Pointer of High speed counter, I0000, O=1~6.

S e When the current value of C254=100, CPU will jump to
the interrupt Pointer 1010 to perform the interrupt
- subroutine.
- e When M9059="0ON", the High speed counter interrupt of
1010 ~ 1060 will be blocked.

1010 Interrupt

$ Insertion Subroutine

END
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FNC 54 . M | VB | VH
High nter R e
D HSCR H }—|DHSCR D \ igh Speed Counter Reset 51516
Operand Devices
X Y M S | KuX | KnY |KuM | KnS| T C D SD P Z K,H VZ index
S1 @) @) @) O O @) O @) @) O @)
S2 ) )
D @) ) @) @)
® S5>=(C235~(C255
e D also available to designate the same High speed counter ID number as Sz but only when D=Sa.
%20 (D S1: Selected compare value
}—{ }—| DHSCR K200 €235 YO0 \ S2: Selected high speed counter ID number

D :Use compare result to reset the destination

® The DHSCR instruction is used to give immediate outputs of High speed counter (HSC).

* When this HSCR instruction is used in the VH series PLC and designated(D)to output coils Y, only the

output points YO ~ Y17 are allowed.

* When X20="ON" and the current value of C235 changes from 199 to 200 or from 201 to 200, the
status of YO="OFF". At the time the status will be sent to output end, and also the status “OFF”

remains.
—Automatic Reset
M9000 K100 e When(S2and(D)of the DHSCR instruction

designate the same ID number of High speed
counter, the counter will perform the self Reset
DHSCR K200 €235 C235 | action.
200 ¢ When the current value of C235=200, C235
C235 100 will be reset, its current value will be reset to
Current value “0”, and the output contact will become “OFF”.

C235 —
Output contact

—Note:

® This instruction is a 32-bit instruction; DHSCR should be always entered when the instruction is
input.

* There’s no limitation on the times used of these instructions DHSCS, DHSCR and DHSZ;
However, the total of these instructions performed at the same time should not exceed “6”.

* Both the output contacts of High speed counter and Compare output of DHSCS, DHSCR or

the current value of High speed counter is changed by transferring instructions, because there is
no counter input signals. Therefore, no Compare output occurs.

DHSZ are performed when there is a counter input. The Compare action shall not be performed if

— About Special Coil M9025

* Some high speed counters have external reset terminals. When the external reset terminal is
“ON”, the current value of the corresponding high speed counter will be reset to “0” and the
output contact will become “OFF”. Let M9025="0ON", if you desire the reset action to drive
external outputs immediately. The following is a sample program.

e |[f M9025= “OFF” and X1="0ON", the current value of C241
DHSCR KO C241 Y0 will be reset to “0”, the output contact will become “OFF”,
and the DHSCR instruction will not be performed and the
status of Y20 will remain the same.

M9000 e X1 is the external reset input terminal of C241.
@ ¢ When X1="0ON", the current value of C241 will be reset to
K1000 “0”, the output contact will become "OFF”, and the DHSCR
@ instruction will be performed and Y20 will be reset to “OFF”.
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FNC 55 High Speed Counter M | VB | VH
D HSZ H }—|DHSZ ® ‘ Zone compare o | o | |

Operation 1: High Speed Counter Current Value Againsts To a Specified Range

Operand Devices
X Y M S | KX | KuY |KuM | KnS| T C D SD P Z | KH VZ index

S O O O O @) O @) O ©] O O
S2 O O O O O O O O O O O
S O O
D O O O O

e S=(C235~C255

e D occupies 3 consecutive points, if D is designated to a Y, then D shall be YOOO ~YOO5

M9000 ©)) S1: Lower limit of Zone Compare
}—|DHSZ K100 K200 C255 Y20 | S2: Upper limit of Zone Compare

S High speed counter ID number
D : Compare Result

* All of the counting value and result outputs of this instruction are processed with interrupt insertion,
Y20 ~ Y22 will immediately output irrespective of scan time. Results of Zone comparison are shown
as follows:

When K100>the current value of C255, then Y20="0ON".
When K100<the current value of C255<K200, then Y21="0ON".
When K200 <the current value of C255, then Y22="0ON".

¢ f(89>(82), then the value of(SDwill become both of the Upper/Lower limits to compare with(S).

— Notes for all modes (operation 1~3):

* This instruction is a 32-bit instruction; DHSZ should be always entered when the instruction is
input.

* There’s no limitation on the times used of these instructions DHSCS, DHSCR and DHSZ;
However, the total of these instructions performed at the same time should not exceed “6”.

* Both the output contacts of High speed counter and Compare output of DHSCS, DHSCR or DHSZ
are performed when there is a counter input. The Compare action shall not be performed if the
current value of High speed counter is changed by transferring instructions, because there is no
counter input signals. Therefore, no Compare output occurs.

e |f(D)of the DHSZ instruction is designated to a Y, the assigned ID number should be YOO
~YOO5, rather than YOO6 or YOO7 (e.g. Y20, Y25 are acceptable while Y26, Y27 are not).
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— Use the HSZ instruction to perform high/low speed stop control
X20 e C251 is an A/B phase high speed counter, X0 is an

A-phase pulse input, and X1 is a B-phase pulse input.
7RST Y20 Y22 | e X20is a signal for activation.
M9000 K9000 e The DHSZ will have compare outputs only when there
— }—@ is counting pulse entering into C251. So when
X20 X20="0OFF"—"ON?" (the initial active signal of the
- left-side program), it will activates the motor operation
MO Initial active (let Y20= "ON"). Atthe very beginning, the motor
SeT| Y20 operation will produces a counting pulse and
_>|(2 feedback it to the High speed counter. And then,
performs the corresponding Compare results of
— }—{ DHSZ K2000 K2200 C251 Y20 ‘ Y20 ~ Y22

The speed of variable
speed device

Activate |
Input X20 ™\ I;

High-speed :
Forward Y20 _]

Low-speed
Forward Y21

Stop Y22

High Speed Counter
Current value of C251
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Operation 2: The HSZ Instruction’s Multiple Point Compare Mode (When D=M9130)

Operand Devices
X Y M S | KnX | KnY |KuM | KaS| T C D | SD P Z | KH| VZ index
S1 O @)
S2 O @)
S O O
D O
® Sioccupies 4xS2 consecutive Registers; S2=K1 ~K128; S=C235 ~ C255;

When the DHSZ instruction’s(D)is designated to M9130, the instruction will perform Compare outputs
between the current value of High speed counter and the setting values of comparison data table. In
this mode, devices of each operand are shown as follows:

%20 ©)) S1: Head device ID number of the Compare table,

}_{ }_{ DHSZ DO K6 C235 M9130 | designates Data Register D only
S2: Number of Compare data groups, designates

K1 ~ K128 only

S ' High speed counter ID No., designates
C235 ~C255 only

D :Mode designation, designates M9130 only

Comparison Data Table

. D9130
Comparisol
Toen " | Designate| SET/RST | Table of
G U “Y” Output | Designated| Record
ower | UPPer | npavice | “Y” Device | Number
Reiister |Register
DO D1 D2 D3
K100 | KO H20 K1 36
D4 D5 D6 D7 1
K200 KO H21 K1 ¢
D8 D9 D10 D11 2 cozs 100, : ‘ :
K300 KO H20 KO ¢ Current Value
D12 | D13 D14 D15 | 4 ? : : .
K400 | KO H20 K1 1 voo | L0
D16 D17 D18 D19 4
K500 KO H21 KO
Y21
D20 | D21 D22 D23 gi
K600 KO H21 K1
M9131

H20 represents Y20 L KO: Reset to “OFF”
H21 represents Y21 K1: Setto “ON”

¢ When X20="0N", the instruction begins to be performed. The Comparison Data Table is processed
by one “Record number” at a time. A comparison between the current value of High speed counter
C235 (which is designated by) and the content value of Comparison data (D1, DO) in the first group
(Record 0) is started. If the comparison is equal, Y20 will be set to “ON” and output immediately. And
also, the content value of Record Number D9130 will be increased by “1” (turn into “17).
Then, the current value of C235 begins to be compared to the content value of Comparison data (D5,
D4) of second Group (Record 1). If the comparison is also equal, Y21 will be set to “ON” and output
immediately. And also, the content value of Record Number D9130 will be increased by “1” (turn into
“2”). Then, the subsequent Compare will be proceeded accordingly, until the data compare of the last
group is equal while Execution Completed Flag M9131="0ON" for a scan time. Later D9130 will be
reset to “0” and the data Comparison of first group will be performed again.

* \When X20="0ON"— “OFF”, the instruction will be disabled, the content of Record Number D9130 will
be cleared as “0”, but while the output coilis “ON"/ “OFF” status will remain.

* The instruction’s Compare operation and output actions are processed by interrupt function.

* The instruction can only be used once in a program.
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Operation 3: The Frequency Control Mode Combining HSZ and PLSY (When D=M9132)

Operand Devices
X Y M S | KX | KuY | KuM | KuS| T C D SD P Z | KH VZ index
S1 O O
S2 O O
S O O
D O
® Sioccupies 4xS2 consecutive Registers; S2=K1 ~K128; S=C235 ~ (C255

When the DHSZ instruction’s(D)is designated to M9132, and assemble with the DPLSY instruction as
follows, which performs the function that using the current value of High speed counter to control the
PLSY pulse output frequencies.

©)) S1:Head device ID number of the Compare table,
designates Data Register D only

S2: Number of Compare data groups, designates

K1 ~ K128 only

MO S High speed counter ID No., Designates
—/I—— DPLSY D9132 K0 YO | €235 ~ C255 only

D :Mode designation, designates M9132 only
Pulse output point, designates YO or Y1 only
Number of pulse outputs, designates KO only
Pulse Output Frequency, designates D9132 only

X20
————{DHSZ D0 K6 C235 M9132 |

500
Comparison Data Table 200
D9131
Comparison | Pulse Output Table of 300
Data Frequency Ra eo 200
ecord
Lower | Upper | 0~ 20KHz/ Number
Reiister |Register| 0 ~7KHz 100
Do D1 (b3,D2) 0 < Current \C/:a%ﬁg 0
K100 | KO K500 I
D4 D5 (D7,D6) -
K200 | KO K1000 i 3 30001
D8 D9 (D11.D010) | , o 25001
K300 | KO K3000 I S 2000-
2 =3 : : :
D12 | D13 | (D15,D14) | 4 T 15001 g :
@ : : : ; :
K400 | KO K1000 I 8 1000 : ; : ; ;
D16 | D17 | (D19.D18) | , 3 500 !7
K500 | KO K500 ) 2 f \ | :
D20 | D21 | (D23D22) | ¢ 0 ' ' ' ‘ '
KO KO KO M9133 |

* When X20="0ON", the instruction begins to be performed. The Comparison Data Table is processed
by one “Record number” at a time. In the beginning, the content value of Table D9131= “0".
According to the content value (D3, D2) of the Comparison Data Table, YO is assigned to output
500Hz pulses.

Besides, a comparison between the current value of High speed counter C235 (which is designated
by(S)) and the content value of Comparison data (D1, DO) in the first group (Record 0) is started. If
an equal comparison is given, the content value of Record Number D9131 will be increased by “1”
(turninto “17). And then, YO outputs 1000Hz pulses according to (D7, D6) of the Comparison Data
Table and the current value of C235 begins to be compared to the content value of Comparison data
(D5,D4) in the second Group (Record 1). If the comparison is also equal, the content value of D9131
will be increased by “1” (turn into “2"). Then, the subsequent Compare will be proceeded
accordingly,until the data compare of the last group is equal while Execution Completed Flag
M9133="0ON" for a scan time. Later D9131 will be reset to “0” and the data Comparison of first group
will be performed again.
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* When X20="ON"—"OFF"”, the instruction will be disabled, the content of Record Number D9131 will
be cleared as “0”.

* The instruction can only be used once in a program.

* When this instruction is performed, the PLSY instruction will be not performed until the first scan is
finished, and the preparation of the data in the Comparison Data Table must be completed before the
first scan to the END instruction.

* D9131: Record Number Counter for the Comparison Data Table

D9132: In this frequency control mode, it will using the content value of D9131 to select frequency
which is the corresponding pulse output frequencies in the Comparison Data Table, and put
the selected frequency into (D9133, D9132) registers.

D9134: In this frequency control mode, it will using the content value of D9131 to select
corresponding Comparison Datas in the Comparison Data Table, and put the selected datas
into (D9135, D9134) registers.
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ENC 56 _ M | VB | VH
SPD H }—|SPD ) | Speed Detection o ool
Operand Devices
X | Y| M| S [KaX|KnY|[KaM|KnS| T | C | D | SD| P | V,Z | KH| VZ index
S1 @) @)
S2 ololololo|lo]o]o o] o o)
D olol o o)
e S1=X0~X5 e D occupies 3 consecutive points
%20 (D S1: Exterior pulse input end
}—{ }—|SPD X0 K1000 D0| S2: Time frame of receiving pulses (unit:ms)

D : Detection result

Within the time frame (which is designate by(S2and unit=ms), calculate the number of pulses coming
from the exterior input end (which is designate by(S1) and store the result in the register (which is
designate by(D)).

When X20="0ON", D1 begins to accumulate the number of pulses input from the exterior input end X0.
After 1000ms of the time frame, store the accumulated results to DO, then clear the current count
value of D1 as “0”. And then, once again, re-calculate the number of input pulses from X0.

D2 displaies the Timer's remaining time (unit=ms).

* The main purpose of the instruction is to get the rotation rate of the rotation facility. The rotation rate
can get easily from using the content value of DO:

60 x (Content value of DO) 3 N : Rotation rate
N= x 10° (rpm) .
nt n :Number of pulses generated from a rotation
of the rotation facility

t : Content value designated by(S2)

As in the equation referred above, let n=100,
(D0)=3,000, then we will have

N= 60> 3000 x 10% =1800 (rpm)
100x1000(ms)

* The exterior input end designated by the instruction’s(S1) cannot be used as the pulse input terminal or
the exterior interrupt insertion signal for High speed counter.

* The max. frequencies of input pulses for the instruction’s exterior input end X0 ~ X5 will be 10KHz.
But, all the SPD instruction’s and High speed counter’s total counting frequencies should be no faster
than 20KHz.

X20

DO : Detection
Result
Value

D1: Accumulate value — -

D1
Content value

D2 : Remaining time (ms)

1000 N
Content value 0
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FNC 57
PLSY = BPLSY D | Pulse output | M ] VB

Operand Devices
X Y M S | KX | KuY |KuM | KnS| T C D SD P V,Z | K,H VZ index
S1 @) @) O O O @] O @] ©] O O
S2 O]l o]l o] O| O] O] O] O O | O )
D O ©)

M series ® S1=2~20000 ® 16-bit instruction S2=0~32767 e 32-bit instruction S2=0~2147483647 e D=Y0 or Y1
VB series ® S1=2~7000 ® 16-bit instruction S2=0~32767 e 32-bit instruction S2=0~2147483647 e D=Y0or Y1
VH series ® S1=2~7000 @ 16-bit instruction S2=0~32767 @ 32-bit instruction S2=0~2147483647 e D=Y0

%20 (D) S1: Pulse output frequency
}—{ }—|P|_SY K500 D100 YO ‘ S2: Number of pulse outputs

D : Pulse output point

* When X20="0ON", YO outputs the specified quantity (D100’s content value) of pulses at the 500Hz
frequency rate (500 pulses per second).

designates the output pulse frequency range. (M series from 2 to 20,000Hz; VB and VH series
from 2 to 7,000Hz)

designates the number of output pulses
For a 16-bit instruction, the specified range will be 1 ~ 32,767 pulses.
A 32-bit instruction, the specified range will be 1 ~2,147,483,647 pulses.
If(S2)is set to “0”, the quantity of pulses is unlimited for continuous outputs.

(D) designates the pulse output point (M and VB series can use Y0 or Y1 only; VH series can use
YO only).

The signal pulse is described as having a 50% duty cycle (it is “ON” for 50% of the pulse and
consequently “OFF” for the remaining 50%). CPU transfers pulses to output ends immediately by
the interrupt mode.

When the quantity of pulse outputs (which designated by (S2)) are completed, then M9029="“ON" for a
scan time.

Special Register D9137 (Upper 16 bits), D9136 (Lower 16 bits) will display the total output pulses of
the PLSY instruction.

Special Register D9141 (Upper 16 bits), D9140 (Lower 16 bits) will display the PLSY instruction’s
output pulses to YO.

Special Register D9143 (Upper 16 bits), D9142 (Lower 16 bits) will display the PLSY instruction’s
output pulses to Y1.

When the conditional contact X20 becomes “OFF” during the pulse output, pulse outputs will be
stopped and the pulse outpoint (YO or Y1) will also turns "OFF”; When X20 becomes “ON” again, the
pulse generating will be restored from the first pulse.

During the instruction execution, it's possible for the instruction to change the content value of (S1
through the program; However, changing(sz)will not become effective until the current operation
has been completed.

The instruction can only be used once in a program.
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FNC 58 . . M | VB | VH
VUM — —{PwMm ® | Pulse Width Modulation R e
Operand Devices

X | Y| M| S |KaX|KuY |KaM|KnS| T | C | D | SD| P | V.Z | KH| VZ index
S1 ololo]o]o|lo]| o] o O | O O
S2 olo|lo]j]o]o|lo]| o] o O | O O
D 8 O
e S1=0~32767 ® So=1~32767 ® D=YOor Y1 (VH series D=Y0)
%20 @ @ 81:OU’[DU’[ Pulse “ON W.Idth,t:O~32,767 ms
}_< PWM DO K100 YO ‘ S2: Output Pulse cycle distance, T=1~32767ms
D : Pulse output point

The PWM instruction is operated as an >t

instruction generating t/T pulse width

modulation characteristics of the sequence j ’—‘ ,—\—

diagram shown in the right. T

When the conditional contact is “ON”, a pulse with a cycle distance of “T" (designated by (S2) and the
“ON” pulse width of “t” (designated by(S1) will be output at the output point which designated by(D).

When X20="0ON" and suppose D0=50, * When X20="0ON" and suppose D0=20,
then YO will output the following pulses then YO will output the following pulses
={  |=-50mS = k20mS
<100mS—=>1 f<100mS=>{

If X20 becomes “OFF”, YO will also become “OFF”.
If “t” is larger than “T”, an operation error will occur.
The PWM instruction will be operated only once in the program.

The pulse output point specified by the instruction cannot overlap the output point which specified by
the PLSY or PLSR instruction.
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FNC 59
PLSR — ——{®PLSR ® | Pulse ramp | ™| ve |

VH

Devices

X Y M S | KX | KuY |KuM | KnS| T
S1 O O O O
S2 O O O O O O
S3 O O O O @] O O O
D O ©)

® S1=10~7000 e 16-bitinstruction S2=110~ 32767 e 32-bit instruction S2=110~2147483647 e D=YQor Y1

Operand

SD P | VVZ | KH VZ index
O O O O

O|O|0O
O|O|O|o
O|O|O|o
O
O

X20 ™ S1: Maximun pulse output frequency
}—{ }—|P|_sR K1000 D100 K1000 YO ‘ S2: Number of total pulses output
S3: Ramp time for acceleration or deceleration

D : Pulse output point

Output pulse
frequency (S1)The Max, frequency : 10 ~ 7,000Hz The frequency changes
(Hz) at every acceleration or
deceleration step is set
to 1/10 of the maximum

frequency (§1)

Number of total pulses outpt

16 bit Operation: 110 ~32,767PLS
32 bit Operation: 110~2,147,483,647PLS

(S3) Acceleration time Deceleration time

Max. 5000ms : : Max. 5000ms
Ramped up in 10 steps ' ’ Ramped up in 10 steps

* When X20= “ON”, YO outputs the specified quantity (D100’s content value) of pulses, the previous
diagram is for showing the development of output frequency.

designates the maximun output pulse frequency.
It may use the frequency range from 10 to 7,000Hz, and also the frequency should be set to a
multiple of 10.

designates the number of output pulses.
For a 16-bit instruction, the specified range will be 110 ~ 32,767 pulses;
For a 32-bit instruction, the specified range will be 110 ~2,147,483,647 pulses.

designates the ramp time for acceleration or deceleration. (unit=ms)

. . 100,000
The available range is: ——=— < < 5,000
g

If set the value of S3is less than
timing become larger.

And also, please set the value of (§9more than 10 times of the maximum program scan time (the
content value of D9012). If the setting is less than this, then the timing of the acceleration/
deceleration steps become uneven.

100,000 , the error range of the acceleration/deceleration step

(D) designates the pulse output device is limited to YO or Y1 only and the output point should be
transistor type.

Sec.

g
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This instruction may use the range of output frequency is from 10 to 7,000Hz. When the frequencies of
the maximum output pulse or the acceleration/deceleration steps are exceeded the range, it will
automatically adjust the frequencies to this range.

When the quantity of pulse outputs (which designated by (82)) are completed, then M9029="“ON" for a
scan time.

Special Registers D9137 (Upper 16 bits) and D9136 (Lower 16 bits) will display the total output pulses
of the PLSY and PLSR instructions.

Special Registers D91341 (Upper 16 bits) and D9140 (Lower 16 bits) will display the PLSY and PLSR
instructions output pulses to YO.

Special Registers D9143 (Upper 16 bits) and D9142 (Lower 16 bits) will display the PLSY and PLSR
instructions output pulses to Y1.

The content value of Special Registers above can use the instruction DMOV KO D9100to reset it.

When the conditional contact X20 becomes "OFF” during the pulse output, pulse outputs will be
stopped and the pulse output point (YO or Y1) will also turns "OFF”; When X20 becomes “ON” again,
the pulse generating will be restored from the first pulse.

During the instruction execution, to change any parameter in this instruction is useless.
The instruction can only be used once in a program.

The YO and Y1 output points which are driven by PLSY or PLSR instruction can not output pulse at the
same time.
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6-8 Handy Instructions

mc '"stll'i‘:fet'o“ TR Applicable PLC Type

D P M VB VH

61 D | SER P | Search O O

62 D |ABSD Absolute Drum Sequencer O O O

63 INCD Incremental Drum Sequencer O O O

64 TTMR Teaching Timer O O

65 STMR Special Timer O O

66 ALT P | Alternate state O O O

67 RAMP Ramp variable value O O O

69 SORT Sort tabulated data O O
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F%%Rm P| H ——|BSERE ® M | Search ’(\)A %ﬂ
Operand Devices
X Y M S | KuX | KnY |KuM | KuS| T C D SD P | VZ | KH VZ index
S O O O O @) O @) O
S2 O O O O O O O O O O O
D O O O O O O O
n O O
e Fora 16-bitinstruction, n=1~256 e Fora 32-bitinstruction, n=1~128 e D occupies 5 consecutive devices

%20 D™ (n» S1: Head device ID number of a defined data
H SER DO D10 D20 K10 | stack to be searched

So2: Parameter data to be searched

D :Searched result's storage head device ID
number

n :The stack length of the searched data

» The data stack is assigned by “(n)” consecutive devices which headed with(81. Compare the content
value of the device specified by(82to each device in the data stack, and store the comparison result
into 5 consecutive devices headed with(D).

¢ For a search data stack formed by DO ~ D9. When X20= “ON”, compare D10 with DO~D9 and store
the result into D20 ~ D24. (Assune the content value of parameter D10=100.)

The result of the search

Data Data Content - Result
position | stack for | value of Coggtgred Co%%?gson Storage C\(/);}Legt Description
number | searching| DO ~ D9 Device
0 DO 100 Equal value ©)) 4 Total number of the equal
1 D1 120 D20 comparison result
2 D2 100 Equal vValue D21 0 Data position number of the
3 D3 85 first equal value
©) 4 D4 125 D10 D22 8 Data position number of the
5 D5 60 100 Min. Value last equal value
6 D6 100 Equal Value 023 5 The Min. value data position
- D7 95 number
8 D8 100 Equal Value D24 9 The Max. value data position
M D9 210 Max. Value number

» (D) will record the larger data position number when there's more than one minimum or maximum
value in the data stack.

¢ All the content values of D20 ~ D22 will be “0” when there’s no equal value.

 For a 32-bit instruction,(S1, Sz and(D)will designate a 32-bit register while(n)will designate a 16-bit
register.
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D FXISSSZ — ——{mABSD (™ (M | | Absolute Drum Sequencer % \Z)B %
Operand Devices
X [ Y [ M ] s [KaX[KnY[KaM[KeS| T [ C [ D [SD| P [ VZ]|KH]| VZindex
S1 oloJo]olo]o]o 0
s2 0 0
D olo]o 0
n O

o When S1 designates KnX, KnY, KnM and K» S, where n of Kr should be “4” for a 16-bit instruction and should be “8”
for a 32-bit instruction; the ID number of X, Y, M and S should be a multiple of “8”

e A 16-bitinstruction S2=C0~C199, a32-bitinstruction S2=C200~C255

e n=1~64

X20

— ——{ABSD D0 CO M0 K4 ]

* The instruction is a Multi-Section Compare instruction and generally is operated for multi-section

EE2 @ W

absolute drum sequencer.

T
®

M

* When X20= “ON”, the current value of the selected counter CO is compared against a user defined
data table [(DO, D1), (D2, D3), (D4, D5) and (D6, D7) 4 groups of upper/lower limit], and the results

S1: Head device ID number of the comparison table
S2: The ID number of the counter

D ‘ Head device ID number of the comparison result
N Number of comparison section groups

Lower Limit | Upper Limit | Comparison Value Comparison Result
D0=50 D1=200 (D) Mo=1
D2=0 D3=50 M1=0
D4=80 D5=120 C0=100 M2=1
D6=120 D7=300 M3=0

are stored on MO ~ M3 respectively.

If [Lower Limit < Comparison Value < Upper Limit], the corresponding output point will be turned “ON”;
Otherwise, the comparison value is not placed between Upper Limit and Lower Limit, the

corresponding output point will be turned “OFF”.

* When X20= “OFF”, the status, “ON"/ “OFF”, of MO ~ M3 will remain.
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—— A Program Example

Suppose that a drum-controlled rotor sends a pulse to the input terminal X0 when it rotates by one
degree, then the following program will perform the checkup and control actions of the drum degree.

X1
}—|ABSD D100 CO M100 K5 |WhenX1= "ON”, activate Multi-Section Compare

Co X0
X0 This section of program enables CO to be the counter of rotor which
.K360 is depending on counting the rotation degree of the rotor.
Lower Limit | Upper Limit | Comparison Value Comparison Result
D100=60 D101=300 M100
D102=90 D103=150 M101
D104=120 D105=180 Co M102
D106=90 D107=240 M103
D108=240 D109=270 M104
M1 —‘ \7
M1 | |
M102 | |
M103 | ‘
M1 | |
: : l | | | : i : l : |
0 30 60 90 120 150 180 210 240 270 300 330 360
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FNC 63 M | VB | VH
INCD (89 (82 Incremental Drum Sequencer T
INCD ] ® @M | q s toto
Operand Devices
X Y M S | KnX | KnY |KaM | KuS| T C D |SD| P | V.Z|KH| VZindex
S1 olojlolo| o] o] o 0
S2 0 0
D Ol o] o 0
n O
o When S1 designates KnX, KnY, KnM and K»S, where n of Kn should be “4” and the number of X, Y, M and S should
be a multiple of “8”
e S2=C0~C198 e N=1~64
%20 @) S1: Head device ID number of the comparison table
}—{ }—|INCD DO CO MO K5 ‘ S2:ID number of the counter

D ‘ Head device ID number of the comparison result
N Number of comparison section groups

* The INCD instruction is a multi-section incremental drum-controlled instruction.

e [f(Svdesignates DO, n=5 and(D)designates M0, then the comparison values are stored in DO ~ D4,
while MO ~ M4 serve as the outputs. Suppose that (D0)=30, (D1)=40, (D2)=10 and (D4)=20.

¢ For detailed actions of the INCD instruction, please refer to the following sequence diagram.

xzoJ (Dg) \—‘
: 5 : ;

(D1) i 5
: (DO) 40 (Do) f (DO)
30 o4 %0 30
f 20 -
1
Current value of CO___ | L | | | |
Current value of CO
o1 c1
Current value of C1 | _ 0 : 0 |
Mo | n I A
wi_ | :
M2 [
M3 j
M4
M9029 H

e (S2) will occupies two consecutive ID number counters.

® For a multi-section incremental comparison output, Execution Completed Flag M9029 will turn “ON”
for a scan time while a circulation is completed.

e When X20= “ON” — “OFF”, the current values of CO and C1 will be reset to i0i and MO ~ M4 will be
turned “OFF".
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FNC 64 . . M | VB | VH
TTMR Teaching Timer —
TTMR — — ® M | g o o
Operand Devices
X Y M S | KuX | KuY |KuM | KuS| T C D SD P | VZ|KH VZ index
@) O
n O
® n=0~2 ® D occupies 2 consecutive registers

™M D : The ID number of the register which can store
X20 the timed data of “ON” duration (ex. From a
H push button switch)
n : Setting for multiplier

® Suppose X20 is the external push button switch.

* When X20= “ON” (is pressed), the content value of D1 will respond (in secs) to the duration of X20= “ON".
[f X20="ON" for 5 seconds, then D1=5. Because n=1, so D0=50.
[f X20="ON" for 10 seconds, then D1=5. Because n=1, so DO=100.

xeo < SA = o —

10

Secs. : Secs.

D1
Contentvalue

W,

* The content value of DO is determined by the content value of D1 and “n”; their correlation is:

(n) | Content value of D1 | Content value of DO

0 10x1=10 When n=0, (D0)=(D1)x1
1| (Supposed Value) 10x10-100 When n=1, (D0)=(D1)x 10
2 10x100=1000 When n=2, (D0)=(D1)x100

Accordingly, it is easily to use the content value of DO become the setting value of a Timer T via a
proper setting value of “(n)”.

n=1 can be applied to a 100 ms unit Timer
n=2 can be applied to a 10 ms unit Timer

* When X20= “ON” — “OFF”, the current value of D1 will be reset to i0i but the content value of DO will
remain.
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ENG 65 o M | VB | VH
STHR HEF{sTMR &® ™ @ | Special Timer o To
Operand Devices
X | Y| M| S [KaX|KnY|[KaM|KnS| T | C | D | SD| P | V,Z | KH| VZ index
S 8 o)
m O
D ol ol o o)
e S=T0~T199 ® m=1~32767 e D occupies 4 consecutive devices
%20 (m) (D) S :ID number of designated Timer
}—{ }—|STMR TO K20 Y20 ‘ m : Setting value of the Timer (unit=100ms)

D :Head ID number of the output device

e The STMR instruction is operated exclusively to produce an Off-delay, a trigger and a flashing circuit.

e When X20= “ON”", the STMR instruction starts to be performed. As(m)=20, the TO become a 2
seconds setting value Timer.

X20 J ‘ ’_‘ * Y20 is an Off-delay output.
: e When Y21 is an input signal turned from
Y204! 523908'\_‘ 2se0s| “ON” to “OFF”, a trigger for one shot

i timer output will be enabled.

Y21 ; 2 Secs. 2 Secs. )

: e Y22 and Y23 are designed for output

i signals exclusively composing the
Y22 W ’_‘ flashing circuit. The following example
is a practical approach for the flashing

v23 circuit.

¢ |n the program, do not reuse the Timer ID number which has been used by this instruction before.

— Flashing Circuit

X20 M3
|—| }—M—’STMR TO K10 MO ‘ e Perform a serial link “b” Contact of M3 after X20,

then M1 and M2 will perform the flashing circuit.
x20 | L

yep I R S

M2 J 361(33-‘ 56103-‘ ‘ ‘ ‘ ’_L
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X20

)
T

* \When X20= “OFF “ — “ON” for the first time, MO= “ON”"; while X20= “OFF” — “ON" for the second
time, MO= “OFF”. Hence when X20= “OFF” — “ON” for an odd time, MO= “ON”, and for an even time,

MO= “OFF”.

D : Destination Device

B N N N S N R S
) )

X20

ALTP M100

M100

M100
Stop

— Activate and stop by operating the same push button control

Activate

FNC 66 ALTE @ | o loto
ALT Pl H ALTR D Alternate State oTo o
Operand Devices
X | Y] M| S [KaX[KaY[KaM[KuS] T ] ¢ [ D [ SD] P | VZ | KH| VZ index
D o] o] o o

e When X20= “OFF” — “ON" for the first time, M100= “ON";
Y20= “ON”, Y21= “OFF” and the operation will be activated.

¢ When X20= “"OFF” — "ON” for the second time, M100= "OFF”;
Y20= "OFF”, Y21= "ON” and the operation will be stopped.

— Produce the flashing state

X20 T0 K10
T0
B

e When X20= “ON”, TO will produce a pulse every other second.

¢ Every time when TO produces a pulse, the state of YO will be
changed once.

X20 J

I

[ ]

YO

o = sdo F slo ede e oo 3 ol e sle A
]

— Traditional circuit : single-

X20 M1
o >
X20

i
MO Y0

— Yo D
MO YO0
A

“ON”/double- “OFF”

X20
ESTI
— e s = K]
MO Y0
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FQEM?J —H ——RAMP ® (™ | Ramp Variable Value  ——t—

VH

Operand Devices
X Y M S | KuX | KnY |KuM | KuS| T C D | SD P | VVZ | KH]| VZindex
S1 O O
S2 O ©)
O @)

n O

e n=1~32767 e D occupies 2 consecutive registers
%20 DISSIOND) S1: Initial value of the ramp signal

— ——{RAMP D0 D1 D2 K500 |

S2: Destination value of the ramp signal
D :Value of the “journey” of the ramp signal

n : Specified number of Scan Times of the
‘journey” takes

s Write the initial point value of the ramp signal to DO and write the destination value of the ramp

signal to D1.

When X20= “ON” and (D0) < (D1), then the current value of D2 will increase from the setting value of

DO to that of D1.

When X20= “ON” and (D0) > (D1), then the current value of D2 will decrease from the setting value of

DO to that of D1.

It takes 500 of PLC's Scan Times for the current value shifted from the setting value of DO to that of D1.

(DO)<(D1)

0

(D2)

’ (D0)
(N

(DO)

(D0)>(D1)

When the instruction is
performed, the value of the

©))

500 Program Scans

¢ As shown in the diagram above, whether the pointing curve of D2, appears to be in Linear Gradient is
closely correlated to the scan time of PLC. Generally PLC does not always take the same scan time.

500 Program Scans

Thus, if in the occasion where the RAMP instruction is applied and it requires Linear Gradient, the

interval that the RAMP instruction is performed must be equal each time. In terms of this purpose, it's
acceptable to use the constant scan time setting function or the interrupt function. (Please reference

to the program examples in next page.)
set "ON" again, the instruction will restore.

restored to the setting value of DO.

program).

When X20= “ON” — “OFF”, the instruction will be disabled and D3 will be cleared as “0”; And if X20 is
When the execution of the instruction is completed, M9029= “ON” and the content value of D2 will be

The instruction can work with the analog output to incorporate the action of the buffered activation/stop.
If X20= “ON" and PLC turns from STOP to RUN, please clear D3 as "0” (placed at the front end of the

“journey” of the ramp signal will
: ) be reflected on (D2) while the
5 value of the “journey” of the scan
times will be reflected on (D3).
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— Operation Modes (swapped by Flag M9026)

When the RAMP instruction is performed, the operation mode will change depending on the status
of Special Auxiliary Coil M9026.

e [t will generate contiguous ramp signals. ¢ [t will generate only one ramp signal.

]

(Repeat Mode) (Hold Mode)

XZOJ u X20 J
(D2) (D2) .

((92])

(D1)

(D0) (DO)

M9029 i [ ] L M9029 4I—I_F

“ON” for a scan time

— A program model for usage of the constant scan time function

M9000
—

Settle the scan time at 10ms.

MOV K10 D9039 |

MOV K10 DO
MOV K110 D1
X20

— }_| RAMP DO D1 D2 K500 ‘ Time of the entire journey of the RAMP instruction (the
current value of D2 changes from the setting value of DO
to that of D1) will be 10ms x 500=5,000ms=5 Secs.

Since the scan time is settled at 10ms (each scan time is consistent) the ramp signal appears to
be in Linear Gradient. However, in the program model referred above, it should be noted that the
setting value of the constant scan time is required to be a little larger than the maximum value of
the actual scan time. Otherwise, the constant scan time function would be useless. To oversee
the D9012 register will get the maximum value of the actual scan time.

Set the initial value of the Ramp signal at 10 and the
destination at 110.

— A program model for usage of the Time Interrupt function

M9000
—] MOV K100 D10 |

Set the initial value of the Ramp signal at 100 and the
destination at 1000.

MOV K1000 D11 |

FEND
1610 1610 is the interrupt pointer of the time interrupt at 10ms.

X20 . o . .
- }_| RAMP D10 D11 D20 K1000 | Time of the entire journey of the RAMP instruction
(the current value of D20 changes from the setting

- value of D10 to that of D11) will be
10ms x 1000=10,000ms=10 Secs.
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FaSRo? 4 —{SORT ® (™ | | SortData T
Operand Devices
X | Y M| s [Kax[KaY[KaM[KuS| T | ¢ | D [ sSD| P | VZ | KH| VZ index

S 0

m1 @]

m2 O

D @)

n O O
e mi=1~32 e Mm2=1~6 e n=1~m2

%20 S mpm (D) () S :Head register ID number of the original data

SORT DO K5 K4 D100 D200 ‘

T

Original Data Table
(Start from destination register ($))

mi:
ma2:
D :

n :

Data Filed

1 2 3 4
Student ID | Language |Mathematics| History
(D0O) (D5) (D10) (D15)

1 80 70 75
(D1) (D6) (D11) (D16)

2 65 70 90
(D2) (D7) (D12) (D17)

3 90 65 80
(D3) (D8) (D13) (D18)

4 75 90 65
(D4) (D9) (D14) (D19)

R 5 80 85 95

< |

Sort Data Result Table
(Start from destination register(D))

when D200=2
Data Filed

1 2 3 4
- Student ID | Language |Mathematics| History
(D100) (D105) (D110) (D115)

2 65 70 90
(D101) (D106) (D111) (D116)

4 75 90 65
(D102) (D107) (D112) (D117)

1 80 70 75
(D103) (D108) (D113) (D118)

5 80 85 95
(D104) (D109) (D114) (D119)

e 3 90 65 80

- -

The SORT instruction is used to sort several data
records (designated by(m1D). Each may have
some data fields (the number of data fields is
designated by(m2)) while “(n)” is used to assign
the n™" field as the basis for Sort Data.(S)
designates the head register ID number of the
original data to be sorted and(D)designates the
head register ID number of the data block where
Sort results are stored.

* When X20= “ON”, the Sort instruction is
performed. This instruction completes the
Sort action only after m1 scan cycle(s). When the
Sort is completed, the Execution Completed Flag
M9029="ON" for a can time and the Sort action
will be stopped.

* Both($)and(D)will occupy (M) x(m2) consecutive

register(s)

The SORT instruction can be used once only in
the program.

block
Number of data records to be sorted
Number of data fields of each set

Head register ID number of the data block where
Sort results are stored

Reference value of Sort data

Sort Data Result Table
(Start from destination register(D))

when D200=4
Data Filed
1 2 3 4
Student ID | Language |Mathematics| History
(D100) (D105) (D110) (D115)
4 75 90 65
(D101) (D106) (D111) (D116)
1 80 70 75
(D102) (D107) (D112) (D117)
3 90 65 80
(D103) (D108) (D113) (D118)
2 65 70 90
(D104) (D109) (D114) (D119)
5 80 85 95
| |
= >
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6-9 External Setting and Display Instructions

FNG '"s!{i‘:fet'o“ ST Applicable PLC Type
D P M VB VH

70 D | TKY Ten Key input O O

71 HKY Hexadecimal Key input O O

72 DSW Digital Switch (thumbwheel input) O O

73 SEGD P | Seven Segment Decoder @) O @)

74 SEGL Seven Segment with Latch @) O

76 ASC ASCII code Convert O O

77 PR Print O O

78 FROM P | Read from a special function block O O

79 D |TO Write to a special function block O O

185




FNC 70 M | VB | VH
iy H —{BTKY | Ten Key Input P e
Operand Devices
X | Y | M| s [KaX|KnY|KaM|KuS| T | ¢ | D | SD| P | VZ | KH| VZ index
S ololo] o 0
D1 ololo]o]o]o 0
D2 ool o 0
X0 S !Initial device of the key input
}—{ }—|TKY X20 DO MO ‘ D1: Place where the key input value is stored

D2: Initial destination device of the key output signal

* The instruction designates consecutive ten input devices, initiating from(S), which represent decimal
numbers 0 ~ 9 in order. These 10 external input devices are connected to 10 keys. Based on the 10
keys pressed is sequence, a four-digit decimal number 0 ~ 9,999 (a 16-bit instruction) or an eight-digit
decimal number 0 ~ 99,999,999 (a 32-bit instruction) can be input. And then, the input value will be
placed in(D1. Also the instruction uses 11 consecutive devices which starting from(D2to store the
status of the keys.

* Asin the left diagram, the input points X20 ~ X31 are received
n the signals from keys 0 ~9. When X0= “ON”, the instruction
[ o] %20 started to be performed. The value input by the number keys
N is placed in DO (by format of BIN) and the statuses of the
< o o X21 keys are restored in MO ~ M9 and M10.
ey
D Y e N o D Number Keys
Input
oonts One-Digit of BCD Code
of aPLC
Overﬂowé{ 10° | 10 ‘ 10' ‘ 10° |

- 5o X31

BCD
= sss @
DC24V

BIN

(Envaie] o

= [ x20 @ * As shown in the left sequence diagram, the
& P number keys and following X20 ~ X31 are input in
5 | Xel ,@ P order, then the result 9,120 is stored in DO.
¢ xoo e * When X31 is connected (key #9 is pressed), M9
2 Lo C Co will turn “ON” and remain “ON”", until the next key
2 : P P is pressed (X21= “ON” - M9= “OFF”). The same
® | x31 _@_ situation applies to other keys.
L L L P o If any of the keys X20 ~ X31 is pressed,

MO M10= “ON” and the devices corresponding to
P MO ~ M9 are “ON”.
é M ¢ When the status of X0 “ON” — “OFF", the value of
g me DO will stay unchanged and MO ~ M10 will all turn
= : “OFF”".
2] :
(@) H
8 | Mo
w

M1
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FNC 71 - M | VB | VH
D HKY }—| }—|DHKY ‘ Hexadecimal Keylnput?T
Operand Devices
X | Y| M| s |KaX|KaY|[KaM|KnS| T | C | D | SD| P | VZ | KH| VZ index
s 5 o)
D1 o 0
D2 ol ol o o
D3 ol ol o o
X0 S Multiplex scanning initial point of the key input
}—{ }—|HKY X20 Y20 DO MO ‘ D1: Multiplex scanning initial point of the key output

D2: Place where the key input value is stored
D3: Initial destination device of the key output signal

* The instruction creates the Hexadecimal Key Input by matrix scan of 4 consecutive external input
points initiating from(S)and 4 consecutive external output points initiating from(®@1. The value input by
the number key is stored in(D2). And the instruction uses 8 consecutive devices which starting from (D3

to store the status of the keys.

Hexadecimal Keyboard
Circuit Diagram
Y23
8|_ EI_ 8|_ EI_ \ 7
P CLI DT ELTF
ARERENREY Y22 T\ A
L 981990 17A478
RN Y21 /A
1?4495 {96477
R Y20 T\ 7
5o Lo |8 |9
O T 23 4= com
DC24V
Transistor
x20 | x21 | x22 | x23 | s output
points
Input points of the PLC of the PLC

In the left diagram, the Hexadecimal
Keyboard is composed of X20 ~ X23 and
Y20 ~Y23. When X20= “ON”, the
instruction started to be performed. The
value input by any key is placed in DO and
the status of the key is restored in MO ~ M7.

M9029 will turn “ON” for a scan time when
the instruction is performed for a scan.

If there are several keys being pressed at
the same time, only the key activated first
is effective.

If the special coil M9167 is already "ON”,
the HKY instruction can be used for input a
hexadecimal value 0 ~F.

The HKY instruction can be used once only
in the program.

This instruction is only recommended for
use with transistor output modules.

— Number Input

""""" Number Key

Overﬂovvé{ 103 | 102‘ 101 ‘ 100‘

BCD

O

BIN

(B vaie] 0

One-Digit of BCD Code

The value input by the number keys is
placed in DO (by format of BIN).

For a 16-bit instruction, the available
maximum input value will be 9,999. If an
input value has more than 4 digits, the
previous digit(s) will be overflowed.

FOr a 32-bit instruction, the available
maximum input value will be 99,999,999.
If an input value has more than 8 digits,
the previous digit(s) will be overflowed.
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— Number Input
* The A ~F keys are defined as function keys.

runotion ey ¢ |f afunction key is pressed, the

i i i i i i corresponding key output signal will turn "ON”
) and remain the same status, until other

M5 M4 M3 M2 M1 Mo Key Output Signal function key has been pressed the previous

signal will be "ON” — “OFF”.

For example, when is pressed, MO will turn

and remain “ON”. And ifis pressed then,
M5 will turn and remain “ON” while MO= “OFF”.

— Key Output Signal
* |fthe keys~are pressed, the corresponding key output signals MO ~ M5 will turn “ON”.

* During the period when any one of the function keySNis pressed, M6= “ON”; And
M6= “OFF” when the key is released.

® During the period when any one of the number keys~is pressed, M7= “ON”; And
M7="0FF” when the key is released.

* When the conditional contact X0= “OFF”, the input value will stay unchanged; However, MO ~ M7
will all turn “OFF”.

— Notice

* When the instruction is performed, it should take 8 scan times to effectively capture a key. When
the program’s scan time is too long or too short, it may affect to read the key input signal
incorrectly. The solution may be shown as follows:

* |fthe scan time is too short, this may possibly does not have enough time to take the I/O
responses then it will cause to read the input keys incorrect. Please use the constant scan time
function to fix the scan time at 20ms.

M9000

To fix the scan time at 20ms

MOV K20 D9039 |

HKY X20 Y20 DO MO |

¢ |fthe scan time is too long, this will cause key responses to be slow. Please use the timer interrupt
function to fix the scan time of keys at 20ms.

Main
program

FEND

1620: the timer interrupt pointer for every 20ms
M9000
— REF X20 K8

HKY X20 Y20 DO MO ‘
REF Y20 K8

END

The refresh instruction for input points X20 ~ X27

The refresh instruction forinput points Y20 ~ Y27
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FNC 72 Digital Switch Input M | VB | VH
DSW i DSW ® || Thumbwheel Inpub Input [0 1o 1|

Operand Devices
X | Y| M| S [KaX|KnY|[KaM|KnS| T | C | D | SD| P | V,Z | KH| VZ index
s o) o)
D1 o) o)
D2 ol o] o o)
n O
e n=1~2
X0 D2 (n) S Multi-scan the digital switch input of initial point
}—{ }—|DSW X20 Y20 DO K1 ‘ D1: Multi-scan the digital switch output of initial point

D2: Place the value of the digital switchs
n : Number of digital switch sets connecting
¢ The instruction scans and reads one set (or two sets) of four-digit thumbwheel digital switches by 4

(or 8) consecutive input points initiating from($)and 4 consecutive output points initiating from@.
The value of the digital switch is stored in(D2to read 1 or 2 sets of four-digit switches is decided by (n).

Digital Switch (thumbwheels) Input circuit Diagram 1
| Y23
10° 107 10’ 10° o R
Jc/(/}l JJ%J JJ%%Z Jddd ¥21
AXXAX | XAXXX A4X%XX ZXxaarza
Y20
A01A/50V il
diode should be g
serial connected DC24V
here 8 14 2 1 18 14 12 |1
x23 | x22 | x21 [ x20 || x27 | x26 | x25 | x24 | s/s PLC's
output ends
PLC’s Input Set #1 PLC’s Input Set #2

* The diagram shown above is a circuit of a multiplexed thumbwheels switch which is composed by
X20 ~X23 and Y20 ~ Y23. When X0= “ON”, the instruction will start to be performed, the value of the
thumbwheels will be read and converted into a BIN format then the value will be stored in DO. 1f(n)=k2
and input points X24~X27 are connected with another set of the thumbwheels then the value of the 2™
set of the thumbwheels will be stored in D1.

® The left diagram is a scan sequence
X0 \_1 diagram. When X0= “ON”, Y20 ~ Y23
Y20 ﬂ M will automatically cycle the scan. If each
4,—‘ ; ' cycle is completed, Execution Completed
v21 01 Sec — [ Flag M9029 will be “ON" for a scan time.
Y22 01 Sec * The instruction can be used only once in
y23 0.1 Sec| . the program and recommended to use
i transistor output unit(s) for the multiplex
M9029 [ scan output ends Y20 ~ Y23.

— The approach using the relay output unit(s) as the scan output end.
X0 * X0 uses the push-button switch.
| SET [ Mo | R
MO * The DSW instruction will read the value of the thumbwheel
DSW X20 Y20 DO K1 ‘ digital switch once when X0 is pressed once. Inthe

M9029 remaining time, no DSW instruction would be performed,

nor does any scan action proceed. Therefore, there's no

problem even if the relay is used at the scan output end.
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FNC 73 M | VB | VH
SEGD P H }—|SEGDIE @) \ Seven Segment decoder s To o
Operand Devices
X | Y | M| S |[KaX|KuY |KaM|KnS| T | C | D | SD| P | V.Z | KH| VZ index
s olo|lo]lolo|lo] o] o o] o 0
D olololo]ol|l o] o 0 0
X20 (D) S : Source device to be decoded

— ——{SEGD D0 k2v20 |

* \When X20="0ON", decode the content value (nibble format 0 ~ F) of DO's lower four bits (b3 ~ b0) into a

D : Output device after decoded

code for a seven-segment display and output it through Y20 ~ Y27.

* The output structure of SEGD is shown in the following table.

' Composition of the © Data Displayed
Hexadecimal Bit Format |S€ven segment display b7 | b6 b5|ba|b3|b2!| billbo
Number
0 0000 0 R EREERERE HH
1 0001 0 olofol1]1]0 :
2 0010 ol1]o|l1]1]0|1]1 =
3 0011 ol 1|loflo| 1| 1]1]1 3
4 0100 bo oft1|1lo|lo|1]1]o0 o
5 0101 L Ot rjoptprjo)t 2
6 0110 b5' b6 ' bl o111 ] 1]1]0]1 =
7 0111 () oloj1|lo|oO| 1] 1|1 =
s 1000 b4' ' bp (O T[ V[Tt =
9 1001 o ol 1| 1]ol 1] 1]1]1 o
A 1010 b3 ol 1|1l 1lo|l1 |11 =
5 1011 ol 1]1[1]1]1]l0]o0 o
C 1100 olol 111|001 r
D 1101 ol 1o 1] 1] 0 ]
E 1110 ol 1] 1| 1]1 0|1 c
F 1111 ol1][1]1]o 1 -
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ENG 74 _ M | VB | VH
SEGL — ——{SEGL ® M | Seven Segment with Latch 1=~ ———
Operand Devices
X | Y| M| S [KaX|KnY|KaM|KuS| T | C | D | SD| P | VZ | KH| VZ index
s ololo|lololo]o]o o] o o)
0 o)

n O
e Nn=0~7

%20 (@ (n) S Source decimal value to be shown in the seven

- —sEGL Do Y20 Ko | segment display

D ! Initial point for the scan output of the seven
segment display

n : Polarity designated for output signals and latch
signals

® This instruction scan outputs to one (two) set(s) of four-digit seven segment display will occupy eight
(Twelve) consecutive output points initiating from(D)and demonstrates the content value of(S)on the
seven segment display. Whether there is one or two sets of four-digit display for the scan output is
determined by “(n)”, and also “(n) " is used to designate the polarity combination for the PLC output
terminal and the dlsplay input terminal.

Circuit Diagram for Seven Segment Display Scan Output

Display Set #1 (Latched) Display Set #2 (Latched)
- -— 8 -— -— -— -— _
L ] I Y o Y
i E R I |

[ ]
Lo e 1 (ﬂ 10d 1) 10
(0 (0 (0 ( | DCI24\/

Y20|Y21 v22[Y23 Y24|Y25|Y26|Y27|Y30|Y31|Y32|Y33 com

EEEEEEFEEEY:

Transistor output points of the PLC

* The diagram shown above is the circuits of a seven segment display composed of Y20 ~ Y27. When
X20= "ON”, the instruction will start to be performed. The value of DO will be converted into a BCD
code then transferred and displayed in Set #1. If the value of DO exceeds 9,999, an operation error will
occur. If Display Set #2 is also connected with the circuit and the “(n)” value is set properly, the
content value of D1 will be demonstrated on Display Set #2.

¢ when X20= “ON", Y24 ~ Y27 will cycle the output scan automatically. It takes 12 program scan times
for a display cycle and M9029 will turn “ON” for a program scan time when each cycle is completed.

191



— Setting value of “(n)”
A correct setting of “(n) " value is not only can be used to match the logic polarity of the PLC
transistor output terminal with the input terminal of the seven segment display module but also to
demonstrate there is one or two sets of display to be used.

Number of Display Sets One set Two sets

Polarity of the PLC output
terminal and the input Same Different Same Different
terminal of the display data
Polarity of the PLC output

terminal and the input terminal | Same |Different| Same |Different| Same |Different| Same |Different
of the display latched signal

n 0 1 2 3 4 5 6 7

The value of “n” is selected by referring to the table above, also it can use a number0~3 or 4 ~ 7 to
insert “n” orderly. And then test them one by one, until the value of the seven segment display is
correctly demonstrate.

— Notice
M9000

@ When the instruction is performed, at least it needs a 10ms of
scan time. If the scantime islessthan 10ms, please use the
MOV K10 D9039 ‘ constant scan time function to fix the scan time at 10ms.

* The SEGL instruction can be used once only in the program.

* This instruction is only recommended for use with transistor output modules.
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FNC 76 M | VB | VH
ASO — —]Asc ® | ASCII Code Convert |-~
Operand Devices
X | Y] M| s [Knx|KnY|[KaM|Kes| T | ¢ | D [ SD| P | VZ | KH| VZ index
S Key-in eight English letters from computer
D - r r r [ Joflolol [ [ [ [ ©

S : The source of English letters will be converted to
ASCII codes

D : The device where ASCII codes are stored

X20 )
| ——]ASC_ABCDEFGH DO |

* When X20= “ON", English letters A ~ H will be converted into ASCIl codes and stored in DO ~ D3.

b15 b0
42H (B) 41H(A) | DO
44H (D) 43H(C) |D1
46H (F) 45H (E) D2
48H (H) 47H(G) |D3

Higher 8 bits Lower 8 bits

e [fM9161= “ON”, each English letter will take over a register position after conversion into an ASCI|

code, where lower 8 bits (b7 ~ b0) of the register will store ASCII codes and higher 8 bits (b15 ~ b8) will

be filled with zero ( “0” ).

b15 b0
00H 41H (A) |DO
00H 42H(B) | D1
00H 43H(C) D2
00H 44H(D) D3
00H 45H(E) |D4
00H 46H(F) | D5
00H 47H(G) | D6
00H 48H(H) | D7

Higher 8 bits Lower 8 bits

* |f the English letters contents in(S)is less than 8 characters, the difference is made up with “Space Key”
Char (ASCII code 20H).
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FN'SR?? }—| PR ©)) Output ASCII codes %%ﬂ
Operand Devices
X Y M S | KuX | KnY | KaM | KuS | T C D SD P | VZ | KH VZ index
S @) O @) O
D O O
e D occupies 10 consecutive points

X20

©))
H PR DO Y20

S : Source devices where ASCIl codes are stored
D : Output points exporting ASCII codes

* The instruction will read ASCII codes of 4 (or 8) source registers (initiated from(S)) byte by byte. And
then, orderly output the ASCII codes to the designated consecutive 8 output points (initiated from(D)).

* The process referred above designates the points from Y27 (the first bit) to Y20 (the last bit) are the
data output points. It also designates Y30 as the scan signal and Y31 as the monitoring signal.

® There are two operation modes for the PR instruction, depending on the status "ON”/"OFF” of M9027.

— M9027=“OFF”

§

* To generate the 8 words of sequence outputs. The operation sequence diagram is shown below;

output will be discontinued. When X20 turns “ON” again, data

Activation
sonal X0 Up 8 bits  |Down 8 bits
§ d
Y27 ~ Y20  1sword X 2@word X 3"word Do | 2vword 1+ word
£ D1 | 4"word 34 word
TIT|T T:Theti f
Sean ‘ ‘ e time of one program scan Y o word o word
signal Y30 i [ ] [ ] § [ ] D3| 8 word | 7"word
Monitoring g s
signal Y31

¢ |f X20 turns “OFF” during the instruction is performed, the instruction is disabled then the data

will be transferred from the first letter.

— M9027=“ON”

Activation

¢ To generate the 16 words of sequence outputs. The operation sequence diagram is shown below:

signal X20

v

Y27 ~Y20 X 1*tword X 2" word last word

‘The activation signal
‘does not have to be
~active all the time.

TIT|T

L

Scan
signal Y30

[ ]

T:Thetime of one program scan

§
§

Monitoring
signal Y31

xecution Completed

Flag M9029 «

Meanwhile M9029 will not be activated until X20 turns “OFF”.

* The code “00H” (NUL) represents the end of the string and the following words will not be processed.
* |f X20 always stays “ON”, the output will be stopped automatically when all data are finished.

* Please use atransistor output unit for the output points designated by the instruction.

* The PR instruction can be used once only in the program.
* When performing the instruction, please use the constant scan

time function to fix the scan time or

place the instruction in a subroutine of the timer interrupt function, they will fix the time value of “T”

which shown in the diagram above.
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FNC 78

FROM . | P H ——{BFROMME (@ (0 || Read special module BFM |——

Operand Devices
X | Y| M| S |KaX|KnY|KaM|KuS| T | C | D | SD| P | VZ | KH | VZ index
m1 O
m2 O
D ololo|l o] o] o o)
n O
e M Series:mi=1~ 31 e VBO Seriesm1=1~4; VB1Seriesm1=1~8; VB2 Seriesm1=1~16
e m2=0~ 32767 ® n=1~32767
20 (mn) (m2) (D) (n) m1 : The position number of specified special module
}—{ }—|FROM K2 K5 DO K4 | m2 : Initial serial number of the BFM to be read
D : The initial device of storage for collect the picked
up data
n : Number of data groups to be read

The CPU module of M Series and the Main Unit of VB Series PLC use the instruction to read BFM data

of the special module.

When X20= “ON”", 4 groups (they will be BFM #5 ~ BFM #8 because(n) =4 and (m2) =5) data in the
specified special module (which is installed in the(m) =2" position) will be read and stored in DO ~ D3.

About the special module of the M Series and VB Series, the definitions of position are different. To
assign the(mn of M Series, please refer to the next page: For the(m)of VB Series, each special module
is consecutively assigned from K1 to K16, it begins with the closest one to the Main Unit.

When X20= “OFF”, the instruction will not be performed but the data (which was read previously) will

still remain.
M VB | VH
FNTC079 P H ——{@MTOR M) (™ | | Special module BFM write in > o

Operand Devices
X | Y| M| 8 |KaX|KuY |KaM|KnS| T | C | D | SD| P | V.Z | KH| VZ index
m1 O
m2 O
S ojlo|lo|]o|lo| O] O O O
n O
o M Series: mi=1~ 31 e VBO Seriesm1=1~4; VB1 Seriesm1=1~8; VB2 Seriesmi1=1~16
® me=0~ 32767 e n=1-~32767
X20 OO m1 : The position number of specified special module
}—{ }—| TO K2 KO DO K1 | m2 : Initial serial number of BFM which will be written
S :The initial source device, which stores the data is
for the BFM
n : Number of data groups to be write

The CPU module of M Series and the Main Unit of VB series PLC use the instruction to write BFM data

to the special module.

When X20= “ON”, the content value of DO will be written into BMF #0 of the special module which is
installed in the 7th position. Because n=1, there is only one data group written in.

About the special module of the M Series and VB Series, the definitions of position are different. To
assign the(m)of M Series, please refer to the next page: For the(mDof VB Series, each special module
is consecutively assigned from k1 to k8, it begins with the closest one to the Main Unit.

When X20= “OFF”, the instruction will not be performed but the data (which was written into the BFM
previously) will still remain.

195



— Number (m?) of the Slot where Special Module is Located (For M Series only)

* M Series PLC is a module structure programmable controller. The system is composed of various
I/O modules and installed on the base unit. M Series can be connected up to 4 bases and the I/0O
slot number is shown in the following diagram:

1s'Base 2" Base 39 Base 4" Base
Jlo g J 3
= |8 = = =
e |C Q Q o
=</ 1/2|3|4|5|6|7 =|8|9(10/11{12|13[14|15 =|16/17]18|19(20| 21|22|23 = |24(25|26|27|28|29|30| 31
o8 o o 1)
o |2 o o o}
C | = c c C
o|® o o )
1/0O Slot 1/0O Slot 1/0O Slot 1/0 Slot

The(mDoperand “number of the slot where the special module is located” of the FROM/TO
instruction is a location referring to the diagram above. In the following M-3BS is a base with 3 1/0
slots, M-6BS is a base with 5 I/O slots and M-8BS is a base with 8 I/O slots.

Example 1: Only an M-8BS base Example 2: An M-3BS base connected with an M-5BS base

Jlo & &P ol |8 3 |® &8
=2 3 3 e 3 z 3 e
g =) ) M-3BS |2 sl=|@ o) o |M-5BS
= Z|1]2 4|56 z |2 1|z =] <|8 10{11
g8 s s base |5 (8 | |5 S 2| base
2 c a a 2| o 2 o a
S| = = S| c s c c
D [©] D (0] [©]
m1=3 mi1=7 mi1=2 m1=9 mi=12
— BFM Number(m2)

* M Series and VB Series PLC contain the Buffer Memory (BFM) which is used to store the setting
value of the special module and various operation statuses. Each BFM data register has a length
of 16 bits, and different special modules have different numbers of BFM registers. The number of
BFM register is coded in decimal, such as #0, #1,....#9, #10,

¢ |f amodule is used the BFM to transfer data between itself and the Main Unit, it is called the
Special Module.

— Number of Data Groups(n) Transferred

* 16-bit instruction e 32-bit instruction

the same meaning with n=2 in a 32-bit instruction.

™ ™
— ——]FROM K1 K0 DO K4 | — ——{DFROM K1 K4 D100 K2 |
DO BFM #0 D100 |_ [ [BFM #4
D1 BFM #1 D101 | )~ L[BFM #5
D2 BFM #2 D102 | |_ [ |BFM #6
D3 BFM #3 D103 |/~ L[BFM #7

* The number of the data groups transferred is determined by “(n)”. n=4 in a 16-bit instruction has
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6-10 Serial Communication Instructions

mc '"stll'i‘:fet'o“ TR Applicable PLC Type
D P M VB VH
80 RS Serial Communications Instruction O O O
81 D | PRUN P | Parallel Run O O
82 ASCI P | Converts HEXto ASCII O O O
83 HEX P | Converts ASCIl to HEX O O O
84 CCD P | Check Code O O O
85 VRRD P | VR Volume Read O O O
86 VRSC P | VR Volume Scale O O O
89 LINK Easy Link Communication O @)
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FNC 80 Serial communications M | VB | VH
RS HH——Rs ® M @ M | P R

Instruction ) 0 )

Operand Devices
X Y M S | KuX | KuY | KuM | KuS| T C D SD P | VZ|KH VZ index
S @) O
m O O
D O @)
n O O
o mn=0~256

%20 m D S :Head ID number of the register transferring data
}—{ }—|Rs DO D200 D100 D201 ‘ m : Number of groups transferring data
D
n

“Head ID number of the register receiving data
- Number of groups receiving data

When M Series PLC’s M1-CPU1 module is equipped with the communication expansion card M-232R
or M-485R, therefore this CPU module is provided with the CP2 (the second Communication Port).
Then the instruction can be used to transfer or receive the data via the serial communications interface
of external peripheral facilities.

When VB or VH Series PLC’s Main Unit is equipped with the communication expansion card (VB-232
or VB-485) or expansion module (VB-485A , VB-CADP etc.), therefore this CPU module is provided
with the CP2 (the second Communication Port). Then the instruction can be used to transfer or
receive the data via the serial communications interface of external peripheral facilities.

The CP2 is a multi-functional expansion communication port, it can operation various communication
types. When the CP2 is assigned to this instruction, the manage type should select to “Non protocol”.
About the CP2, to select the manage type and related parameter setting, please specify it from the
programming software (Ladder Master - System - 2nd COM Port Setting).

Designate “(m)” as KO where data transmission (send) is not needed, and designate “(n)” as KO
where data received is not needed.

As many commercialized peripheral facilities (e.g. Inverters, barcode readers, card

readers, electronic displays, etc.) equipped with serial communications interface have their individual
protocols, PLC users have to use the RS instruction writing communication programs (in accordance
with the communication protocol format of peripheral facilities), when M series PLC is to be connected
with peripheral facilities, to transfer data between PLC and those peripherals.

If the communication of the RS instruction is performed, data transmissions can be divided into 16-bit
mode (M9161= “OFF”) and 8-bit mode (M9161= “ON”").

M9063 will turn “ON” when any error occurs during data transmissions and receiving and the error
code will store in D9063.

More than one RS instruction can be programmed but only one may be active at any one time.

198



— Sequence of Data Transmissions and Receiving

X20
— RS DO D200 D100 D201 Write the data to be transferred, which
— — headed with DO and the number of
— Fill in the content of the data which will be transferred groups is specified by D200.

The tri r
%fifa?fe M9122 |M9122 will turn "OFF" automatically when data transmissions are
transfer Transferrequirememcompleted. Do not use the RST instruction to reset the M9122,

M9123 , . .
— Move the data received to the storage area | MOVve the received data, which headed with
Receiving D100 to the data storage area.
ﬁgénpleted M9123 | Reset the Receive Completed flag M9123 and prepare to receive the

Toresetthe receivng COMING data. Do not reset M9123 consecutively in the program.
complete flag

Related Flags and Data Register
@ Transmission Trigger Flag M9122

* When the conditional contact X20= “ON”, the RS instruction is performed. At this time, if the
pulse signal forces the status of M9122 to be “ON”, the content value of the register initiating
from DO will be transferred via the serial interface. When the data transmission is completed,
M9122 will be reset to "OFF” automatically.

@ Receive Completed Flag M9123
* When the conditional contact X20= “ON”, the RS instruction is performed. PLC is ready for the
status of receiving.

* When the data receiving is completed, M91213= “ON”". At this moment, the received data in the
buffer will be moved to the data storage area, and then M9123 will be reset to “OFF”.
Afterwards, PLC will be ready for the status of receiving immediately.

® Carrier Detection Flag M9124 (the VH series does not support this flag)
* When PLC receives the CD (Carry Detect) signal from the serial interface, M9124= “ON”".
* When PLC is connected with a MODEM, the CD signal is used to represent the status of MODEM.

If M9124= “OFF”, the transmission of the dialing signal can be performed.
If M9124= “ON”", data transmissions and receiving can be performed.

@ Time-out Flag M9129

* During the data receiving, if the receiving time exceeds the time-out duration (designated by
D9129), M9129 will turns "ON” to represent as the occurrence of Time-out, and also the Receive
Completed flag M9123 will be forced "ON” to close the data receiving action.

® The M9129 will not be reset automatically, must using an instruction in the program to reset the
status of M9129.

¢ By applying the Time-out function, PLC will receive the data of transferred from peripheral
facilities which is no “End Code” or no length can be predicted.

* The setting value of the Time-out duration is restored in D9129. The Time-out duration =
(the content value of D9129) x 10ms. When D9129=0 (the default value), the Time-out
duration is 100ms.

The Data Receiving has ceased

Data Received Data
ETime—out Duration
:(D9129)x10ms /M Reset by programs
M9129 i /M
M9123 ’—‘
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— Description of Data Transmissions and Receiving Actions: 16-bit Mode (M9161="0FF”)

®Om ®» M e 16-bit Data—={ Divide the 16-bit data into

X20
}-{ ——{Rs D0 K5 D100 K10 | | Upper 8 bits | Lower8bits‘t8w($§{%tj,§g g;gffg\;vgf’ger

digit data.

X20
Conditional contact J

M9122 Transmission !
Requirement Flag :

D9122 Number
of data remaining to

be transferred

RXD Data Receiving § STX 0o 0o b1 - Dz ETX
PLC > Peripheral facilitiesj Lower 8 Bits /\ Upper 8 Bits A Lower 8 Bits A Upper 8 Bits UpperBBltsE

é Ingiating 9& Number of transferred data is designated by * @ ! %%End Code%f
‘ ode : ‘

; Number of received data i ;
< Initiating=><——  (designated by @), received the ——=><End Code=>
: ode End Code or the occurrence of Time-out. : ;

- : : /" D100 D100 D101 D101\ .
TXD Data Transmission — { STX . " " ; ETX : :
PLC < Peripheral facilties < > Lower 8 Bits /\ Upper 8 Bits /\ Lower 8 Bits /\ Upper 8 Bits < =
* Ready for Ready for
receiving receiving
D9123 Number 0
of data received
o123 B A ]
Receiving Completed { Z Y
Reset without the program

Reset by the program
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— Description of Data Transmissions and Receiving Actions: 8-bit Mode (M9161="ON”)

®Om ®» M = 16-bit Data—>{ Disabled Only the Lower 8
digits of the 16-bit data are

X20
}—< ——{RS D0 K5 D100 K10 | | Disabled | Lower 8 bits | 43 > 2 as one group of
data while Upper 8 digits
are disabled.

X20
Conditional contact J

M9122 Transmission !
Requirement Flag :

D9122 Number
of data remaining to
be transferred

N ) D1 D2 03 D4
RXD Data Receiving — : STX A Lower 8 Bits A\ Lower 8 Bits A Lower 8 Bits A\ Lower 8 Bits A\ Lower 8 Bits /; ETX :

PLC — Peripheral facilities

é Ingiating %Number of transferred data is designated by * @ ”%%End Code%f
‘ ode : ‘

; Number of received data ; ;
< Initiating=><—— (designated by @), received the ——=><End Code=>
: ode End Code or the occurrence of Time-out. ‘ ;

- : : i/ D100 D101 D102 D103\ .
TXD Data 'I_'ransm|SS|(_)_r1_ ; b STX Lower 8 Bits /\ Lower 8 Bits /\ Lower 8 Bits /\ Lower 8 Bits ETX : :
PLC « Peripheral facilties <> S ——
* Ready for Ready for
receiving receiving
D9123 Number 0
of data received
- B A ]
Receiving Completed { Z Y
Reset without the program

Reset by the program
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D FIID\IISUﬁ P }—| }—|DPRUN|§ ©)) ‘ Parallel Run —'(\)A %ﬂ
Operand Devices
X Y M S | KuX | KnY |KaM | KuS| T C D SD P | VZ | KH VZ index
S O O O
D O O O
e The X, Y and M in the KnX, KnY and KzM should assigned an ID number which the least digit is a zero “0”.
¢ When S=KuX, D should be KuM; And when S=K=rM, D should be KzY.

X0 ©)) S : Transmission source devices
}—{ }—| PRUN K4X20 K4MO | D : Transmission destination devices

* Transfer the source devices (Octonary number system, designated by ($)) to(D).

* When X0= "ON”, transfer the content of K4X20 to K4MO in Octonary number system.
(%37 36 [ X35 | x34 | x33] x32] X31[X30] x27 | x26 [ X25 | x24 [ X23] x22 X21[X20]

\; No variation $
/—/H

(M1 [M16[M1 [M1 [M1 M1 [m1 [M10] M9 [ M8 [ M7 [ M6 [ M5 [ M4 M3]M2] MI[ MO

X1 )
— ——{PRUNP_K4M0 K4Y20 |

¢ When X1="0OFF"— “ON”, transfer the content of K4MO0 to K4Y20 in Octonary number system.

M1 [mi6[M1 (M1 M1 [M1 [M1 [M10] M9 [ M8 [ M7 [ M6 | M5 M4 M3[M2] M| MO|

[v37]v36]v35]v34] v33]v32] v31] Y30\| vo7[ Y26 Y25] v24 | Y23 ] Y22 | Y21] YZO\\
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FNC 82 M | VB | VH
Converts HEXto ASCIl  ——F—1+——
ascl | P — F—ASCIR © @] ololo
Operand Devices
X | Y| M| S [KaX|KuY |KaM|KnS| T | C | D | SD| P | VZ | KH| VZ index
s ojlo|lo]o|lo| o] o 0
D O] o] o 0
n O O
¢ When S is designated to KnX, KnY, KnM or KxS, it should be designated to K4X, K4Y, K4M or K48S. e n=1~256
%20 @ S : Head ID number of data source
—{ F——]AsCI D0 D100 K8 | D : Head ID number of the position where

conversion results are stored

n : The number of hexadecimal data characters is
selected

* When the instruction is performed, it converts each HEX character of the source devices
(designated by (S)) into ASCII codes and transfers they to the designated devices(D) . The
number of the converted characters is determined by ().

* ASCII codes corresponding to HEX values 0 ~ F are shown in the following table:

HEX Value | OH 1H 2H 3H 4H 5H 6H 7H 8H 9H | AH | BH | CH | DH | EH FH

ASCIlI Code| 30H | 31H | 32H | 33H | 34H | 35H | 36H | 37H | 38H | 39H | 41H | 42H | 43H | 44H | 45H | 46H

* When X20= “ON”, the instruction converts the 8-digit HEX value in DO and D1 to ASCII codes, and
transfers to the designated registers which are headed by D100.

* The instruction has two operation modes depending on the status of M9161:
Assume “(S)”
(D0)=4567H
(D1)=89ABH

— M9161=“OFF” (16-bit Conversion Mode)

* This mode will divide each designated device(D)into Upper 8 bits and Lower 8 bits, where two
ASCII codes are stored respectively.

D n=8 n=7|n=6|n=5|n=4|n=3|n=2n=1/(n)
D100 Lower 8 Bits | 38H | 39H | 41H | 42H | 34H | 35H | 36H | 37H
D100 Upper 8 Bits | 39H | 41H | 42H | 34H | 35H | 36H | 37H
D101 Lower 8Bits | 41H | 42H | 34H | 35H | 36H | 37H
D101 Upper 8 Bits | 42H | 34H | 35H | 36H | 37H
D102 Lower 8 Bits | 34H | 35H | 36H | 37H
D102 Upper 8 Bits | 35H | 36H | 37H
D103 Lower 8 Bits | 36H | 37H
D103 Upper 8 Bits | 37H

— M9161=“ON” (8-bit Conversion Mode)

¢ This mode will divide each designated device(D)into Upper 8 bits and Lower 8 bits, while Upper
8 bits are filled with zero (“0”) and Lower 8 bits store an ASCII codes, each register stores an
ASCII code only.

D n=8|n=7|n=6|n=5|n=4|n=3|n=2|n=1|(n)
D100 38H | 39H | 41H | 42H | 34H | 35H | 36H | 37H
D101 39H | 41H | 42H | 34H | 35H | 36H | 37H

D102 41H | 42H | 34H | 35H | 36H | 37H

D103 42H | 34H | 35H | 36H | 37H

D104 34H | 35H | 36H | 37H

D105 35H | 36H | 37H

D106 36H | 37H

D107 37H
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FNC 83 C M | VB | VH
onverts ASCIl to HEX |——F+—+—
he [Pl HE{HEXE ® @ @] ~To 1o
Operand Devices
X | Y | M| S |KaX|KnY|KuM|KaS| T c D |SD| P | V\Z|KH/| VZindex
) ojlojJo|lo|l ool o 0
D O] o] oo 0
n O O
¢ When S is designated to KnX, KnY, KnM or KxS, it should be designated to K4X, K4Y, K4M or K48S. e n=1~256
X21 @™ S : Head ID number of data source
}—{ }—| HEX D100 DO K8 ‘ D : Head ID number of the position where

conversion results are stored
N : Number of ASCIl codes converted

* When the instruction is performed, convert each ASCII code of the source device (which is designated
by(S)) into a HEX value and transfer it to the designated devices(D). The number of ASCII codes
converted is determined by(n).

* The following is a contrast table of ASCII codes and HEX values 0 ~ F:
ASCII Code| 30H | 31H | 32H | 33H | 34H | 35H | 36H | 37H | 38H | 39H | 41H | 42H | 43H | 44H | 45H | 46H
HEXValue | OH | 1H | 2H | 3H | 4H | 5H | 6H | 7H | 8H | 9H | AH | BH | CH | DH | EH | FH

* When X21="0ON", convert the ASCII code of the register initiating from D100 into a HEX value and
transfer it to (D0O) and (D1).

* |f the content designated by Data source(S)is not an ASCIl code of OH ~ FH, PLC will regard it as an
operation error and disable the instruction.

* The instruction has two operation modes depending on the status of M9161:
— M9161=“OFF” (16-bit Conversion Mode)

* This mode will convert the ASCII codes (stored in Upper 8 bits and Lower 8 bits) of each
designated device(S)into HEX values.

©))
D100 Lower 8 Bits | 38H OH | OH | oH | 8H | n=1
D100 Upper 8 Bits | 39H OH | OH | 8H | 9H | n=2
D101 Lower 8 Bits | 41H OH | 8H | 9H | AH | n=3
D101 Upper 8 Bits | 42H 8H | 9H | AH | BH | n=4
D102 Lower 8 Bits | 34H OH OH OH 8H 9H AH BH 4H | n=5b
D102 Upper 8 Bits | 35H OH | OH | 8H | 9H | AH | BH | 4H | BH | n=6
D103 Lower 8 Bits | 36H OH | 8H | 9H | AH | BH | 4H | B5H | 6H | n=7
D103 Upper 8 Bits | 37H 8H | 9H | AH | BH | 44 | 5H | 6H | 7H | n=8
b15  Digit #3 Digit #2 b0 b15 {83 {72 b0
D1 DO

— M9161=“ON” (8-bit Conversion Mode)
¢ This mode will convert the ASCII codes (stored in Lower 8 bits) of each designated device(S)into

HEX values.
@
D100 Lower 8 Bits | 38H OH | OH | OH | 8H | n=1
D101 Lower 8 Bits | 39H OH | OH | 8H | 9H | n=2
D102 Lower 8 Bits | 41H OH | 84 | 9H | AH | n=3
D103 Lower 8 Bits | 42H 8H | 9H | AH | BH | n=4
D104 Lower 8 Bits | 34H OH | OH | OH | 84 | 9H | AH | BH | 4H | n=5
D105 Lower 8 Bits | 35H OH | OH | 84 | 9H | AH | BH | 4H | BH | n=6
D106 Lower 8 Bits | 36H OH | 84 | 9H | AH | BH | 4H | BH | 6H | n=7
D107 Lower 8 Bits | 37H 8H | 9H | AH | BH | 4H | 5H | 6H | 7H | n=8

b15 Digit #3 Digit #2 b0 b15  Digit #3 Digit #2 b0

D1 DO
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o D occupies 2 consecutive points

T

X20

® @

CCD DO D100 K8 |

S : Head ID number of Data source
D : Position where the result of SumCheck is stored

n : Number of data

* Sum up the content of n byte (8-bit) data headed with(S), total of the sum is stored in the designated
device(D)while the Parity bits are stored in the next register.

* When the instruction is used for communication, the “SumCheck” (or “error detect code”) applied to
ensure the accuracy of the data transmission.

* When X20= “ON”, sum up 8 consecutive 8-bit data headed with DO, total of the sum is stored in D100
while the Parity bits are stored D101.

* When X20= “ON", sum up 8 consecutive 8-bit data headed with DO, total of the sum is stored in D100
while the Parity bits are stored D101.

©))

— M9161=“OFF” (16-bit Mode)

¢ This mode will take Upper 8 bits and Lower 8 bits of each device (designated by (S)) as an 8-bit
data, and do the aggregate operation and generate the Parity data.

M | VB | VH
Flé(éD84 P H ccog™® ™ (M ‘ Check Code o o o]
Operand Devices
X Y M S | KuX | KuY | KuM | KuS| T C D SD P | VZ|KH VZ index
S O O O O @) O @) O
D O O O O
n O O
¢ When S is designated to KnX, KaY, KnM or KxS, it should be designated to K4X, K4Y, K4M or K4S. e n=1~256

Data Content value |ygg Content value in Binary | o5
DO Lower 8 Bits 255 111 111 T
DO Upper 8 Bits 80 01 0 1 0 0:
D1 Lower 8 Bits 135 10 0 0 0 1
D1 Upper 8 Bits 28 00 0 1 1 1
D2 Lower 8 Bits 100 01 1 0 0 1
D2 Upper 8 Bits 73 01 0 0 1 0:
D3 Lower 8 Bits 210 11 0 1 0 0
D3 Upper 8 Bits 5 00 0 0 0 14
D100 886
D101 11 0 0 1 1.0

When there is an odd number of “1”, the bit
corresponding to D101 = 1.

When there is an even number of “1”, the bit
corresponding to D101 = 0.

— M9161=“ON” (8-bit Mode)

¢ This mode will take Lower 8 bits of each device (designated by($)) as an 8-bit data (while ignore
its Upper 8 bits), and do the aggregate operation and generate the Parity data.

Data Content value MSB Content value in Binary LSB

DO Lower 8 Bits 255 11111 T
D1 Lower 8 Bits 80 01 0 1 0 0
D2 Lower 8 Bits 135 10 0 0 0 1
D3 Lower 8 Bits 28 00 0 1 1 1.
D4 Lower 8 Bits 100 01 1 0 0 1
D5 Lower 8 Bits 73 01 0 0 1 0:
D6 Lower 8 Bits 210 11 0 1 0 0°
D7 Lower 8 Bits 5 00 0 0 0 14

D100 886

D101 11 0 0 1

When there is an odd number of “1”, the bit
corresponding to D101 = 1.

When there is an even number of “1”, the bit
corresponding to D101 = 0.

205



FiRed® |P| [ —{VRRDE ® @ | VR Volume Read Z' % VOH
Operand Devices
X | Y | M | S |KaX|KnY |KaM|[KeS] T | C | D | SD V.Z [ KH| VZ index
s O 0
D @] O @] O O O O O O
® S=1~2

X20

S0
H VRRD K1 DO

¢ The VRRD instruction is used to read the volume of VR1 or VR2 in M series M1-CPU1 Module or VB series
Main Unit. Convert the volume into a value ranging from 0 to 255 and store it in the designated device (D).

* When X20= “ON", convert the volume of VR1 into a BIN format which ranging from 0 to 255 and store

it in DO.

S : ID number of the Knob
D : Destination device where the volume is stored

* To acquire a value larger than 255, can multiply DO by a constant.

— M9161=“OFF” (16-bit Mode)

VRRD K1 DO
VRRD K2 D1

M9000

Volume of VR1 — (D0)

Volume of VR2 - (D1)

X21 010 » 0.1~25.5 seconds.

T1 1~ 255 seconds.

MUL D1 K10 D10 [(D1)x10 — (D10)

TO The Circuit of Timer TO and T1

— The setting value of Timer TO is adjusted by VR1, the range will be

— |—® The setting value of Timer T1 is adjusted by VR2, the range will be
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X20 S : ID number of the Knob

S0
H VRSC K1 DO

¢ The VRSC instruction is used to read the scale of VR1 or VR2 in M series M1-CPU1 Module or VB series

D : Destination device where the volume is stored

sl |p| HH—{VRSCE ® @] VR Volume Scale %%%
Operand Devices
X | Y | M | S |KaX|KnY|KaM|[KnS| T | C | D | SD | P | V.Z | KH| VZ index
s O 0
D @] O @] O O O O O O
® S=1~2

Main Unit. The scale (as a rotary switch with 11 set positions 0 ~ 10) is stored in the designated device (D).
When the volume is located between two scales, it will rounds up or down to an integer 0 ~ 10.

* \When X20= “ON”, read the scale (0 ~ 10) of VR1 and store it in DO.

— Using the value of VR1 and VR2 to change the timer setting value of TO~T10

M9000

—f —— VRsC K1 20 |Volume Scale of VR1 ~ (Z0)

X20
|
TO

T The Circuit of Timer TO~T10

the range will be 0.1 ~25.5 seconds.

X32
T10

X0
- |_{ VRRDP K2 D0Z0 ‘When X0= "OFF"” - “ON", based on the scale of VR1, transfer the
volume of VR2 to the corresponding register DO ~ D10, then use

DO the value of the register as a timer setting value of TO ~ T10.

— I—@ The setting value of Timer TO ~ T10 is adjusted by VR1, VR2 and X0,
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FNC 89 . o M | VB | VH
Easy Link Communication R e
LINK — ——{LINK &) G2 ] y .
Operand Devices
X | Y| M| S |KaX|[KnY|[KaM|[KuS| T | C | D | SD| P | V,Z | KH| VZ index
S1 O @)
S2 O
S1:Head ID number of the register, which describe
X20 D) the data transfer/receive actions
—f F——]LINK D1000 D100 ] . . .
S2: Instruction working area, occupies 4

consecutive registers

If the M Series CPU module mounts a M-232R or M-485 communication card, the CPU module will have
the CP2 (2" Communication Port). Then, via this instruction to proceed data transfer between PLCs.

If the VB Series Main Unit mounts a communication card (VB-232 or VB-485) or a communication
module (VB-485A, VB-CADP etc.), the Main Unit will have the CP2 (2™. Communication Port). Then, via
this instruction to proceed data transfer between PLCs.

The CP2 is a multi-functional expanded communication port, it can be used for multiplex
communication types. When the CP2 is assigned to this instruction, the communication type should
use “EASY LINK” or “COMPUTER LINK”. To select and relative parameters setting about the
manipulation type of CP2, please use the option in the programming tool Ladder Master “System---2"
COM Port Setting...” to get the right setting.

At most 256 nodes of M/VB Series PLC (slave VH series). can be linked together via this instruction
and the RS-485 interface. The instruction can use for transfer the data of device X, Y, M, S, T, C and D.

As the diagram below, select one of these linked PLCs as the Master station and the rest as Slave
stations. Use the program develop devices (e.g. Ladder Master) to set the “EASY LINK” or
“COMPUTER LINK” as the communication mode between the Master and Slave stations, and set each
Slave station properly (the range of station ID number is 1 ~255). And then, write the data
transmission/receiving command (designated by this instruction) to the Master station, to achieve the
data transmission between PLCs.

CP2 CP2/CP3 cpz2/CcP3 | CP2/CP3
M/VB PLC M/VB PLC M/VB PLC M/VB PLC
Master station  Slave station 1 Slave station 2 Slave station n

When X20= “ON”, the LINK instruction will start to be performed. Based on the designated register
string (which initiating from D1000), to do the data write or read action to the appointed Slave PLC
station. And also, D100 ~ D103 store the status of the instruction execution.

Every time the transmission/receiving operation which designated by(Svis duly completed, the M9199
will be “ON” for a scan time. And then, it will repeat the data transmission/receiving processes from
the first data again.

When X20="0ON"” = “OFF”, the instruction will be stopped and the data transmission/receiving will be
disabled immediately.

The LINK instruction can be used once only in the program.
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* The register headed with(Snis used to describe the data transmission/receiving information:

Content o
Value Description
D1000| 1 ~255 To designate the number of transferred and received data sets. Each data
- transmission/receiving set should be described with 7 registers.
D1001| 1 -~255 Designates the Slave station ID number, to proceed data transmission/receiving for the
- particular Slave station
D1002] 1~2 Instruction code. 1: read data from Slave stations; 2: write data in Slave stations
D1003| 1-64 Length of data transferred or received. (If the data designated is a 32-bit counter, the
content value = 1 ~ 32)
Designates the device type of the Master station
1:Input Contact X
2:Output Contact Y
3:Auxiliary CoilM
4:State Coil S
D1ooa| |76 5:Timer Contact T
10~13 6:Counter Contact C
10:The Present-value Register of the Timer
11:16-bit Counter, Present-value Register
12:32-bit Counter, Present-value Register
13:Data Register D
D1005 Designates the initial ID number of the Master station device
D1006 1 0~~61 3 Designates the device type of the Slave station
D1007 Designates the initial ID number of the Slave station device
D1008| 1~255 Designates the Slave station ID number
D1009| 1~2 Instruction code
D1010| 1~64 Length of data transferred/received
D1011 10~N61 3 Designates the device type of the Master station
D1012 Designates the initial ID number of the Master station device
D1013 1 0~~61 3 Designates the device type of the Slave station
D1014 Designates the initial ID number of the Slave station device

* The attributes of the devices designated in a data transmission/receiving operation should be
the same. For example, if the device designated by the Master station is a bit device, then the
designated device of the Slave station should be also a bit device.

* The instruction working area headed with(S2):

Description
Lower 8 bits| The Slave station ID number when a communication error occurs
Instruction working status
0:Normal data transmission/receiving
2:Error of the length of the transferred/received data (unequal to 1 ~ 64)
D100 , 4:Error of the designated device type
Upper 8 bits 5:Error of the designated device ID number
6:The attributes of the designated devices by the Master and Slave stations are different
A:Normal communications but no response from Slave stations
B:Abnormal communications
D101 . ) . .
2 The working area required when the instruction is performed
D103

uonelsado Bulaieoa./UOISSILUSUEBI]
B1Ep | 8] Jo uonduosa(

uoljesado BUIAIGO8I/UOISSIWUSURY]
Blep ,,2 8yl Jo uonduosaQ
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* Programming Example

M9002
MOV K2 D1000 ‘ Build data receive/send communication table.
User can also use “Ladder Master - Edit Communication Table” function to
; replace this block of program.
MOV K100 D1014 |
M9000

——{LINK D1000 D100 | EASY LINK communication instruction

There are totally 2 transmission/receiving data sets in this example.
(D Read D10 ~ D19 of Slave station #5 to DO ~ D9 of the Master station
(@ Write MO ~ M29 of the Master station to M100 ~ M129 of Slave station #2.

Content Value
D1000 2 Two transmission/receiving data sets
D1001 5 Designates Slave station #5
D1002 1 Reads data from the Slave station
D1003 10 Length of the data to be read The 1% transmission/receiving data set:
D1004 13 K Designates the device headed D10~ D19 of Slfve station #5
D1005 0 J with the Master station as DO DO ~ D9 of the Master
D1006 13 \ Designates the device headed
D1007 10 S with the Slave station as D10
D1008 2 Designates Slave station #2
D1009 2 Write data to the Slave station
D1010 30 Length of the data to be written The 2" transmission/receiving data set:
D1011 3 } Designates the device headed MO ~M29 of th? Master
D1012 with the Master station as MO M100 ~ M129 of Slave station #2
D1013 3 1 Designates the device headed
D1014 100 / with the Slave station as M100

e Edit Communication Table

Besides using program to build data receiving/sending communication table, Ladder Master provides a
more user-friendly data input interface to let the users build communication table.

Select the Ladder Master “Tools ---- Edit Communication Table ....” menu to enter the communication table
edition screen. Through a step-by-step guiding window, the user can easily create and edit communication
table.

After the edition is done, the communication data will be stored into file register assigned by the user, and
the table is created. This function also allows the user to retrieve the table data back from file register for
editing.

For VB series PLCs, the file register is read-only, and its value will be treated as part of the user program.
When user copy or save program file, the file register together with the program itself will be copied or
saved. This feature makes the file register very suitable for communication table storing. It can be easily
copied from and helps to save PLC program space. For detailed introduction on file register, please refer
to “2-9 File Register (D)”.

¢ Communication Table Example
M9000

— F——{LINK D1000 D100 |
Instruction:| LINK v

Table Starting Paosition:{ D1000

Table Length: 15

Number | Command | Master Data Slave ID Slave Data | Length |Word / Bit
1 Read DO <{-- 5 D10 10 W
2 Write MO -—> 2 M100 30 B
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6-11 Serial Communication Instructions

mc '"stlfi‘:fet'o“ e Applicable PLC Type
D P M VB VH
110 D | ECMP P | Compares two BIN floating point values O
111 D | EZCP P | Compares a BIN float range with a BIN float value O
118 D | EBCD P | Converts BIN floating point format to DEC format O
119 D | EBIN P | Converts DEC format to BIN floating point format O
120 D | EADD P | Adds up two BIN floating point numbers O
121 D | ESUB P | Subtracts one BIN floating point number from another O
122 D | EMUL P | Multiplies two BIN floating point numbers O
123 D | EDIV P | Divides one BIN floating point number from another O
127 D | ESQR P | Square root of a BIN floating point value O
129 D | INT P | BIN floating point = BIN integer format O
130 D | SIN P | Calculates the sine of a BIN floating point value O
131 D | COSs P | Calculates the cosine of a BIN floating point value O
132 D | TAN P | Calculates the tangent of a BIN floating point value O
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el [P H —{mECmPE ® |

Compares two BIN floating

VH

point values o
Operand Devices
X Y M S | KnuX | KuY |KuM | KuS| T C D |SD| P | VZ|KH| VZindex
S1 @) @) O
S2 O O O
D O O @) @)
e D occupies 3 consecutive devices

y ®
—{ ——{DECMP D0 D10 Mo |

S1: Comparative value data 1
S2: Comparative value data 2
D : Comparison result

The data of 8D is compared to the data of 82 . The result is indicated by 3 bit devices which are

specified with the head address entered as (D).

When X0="ON", this instruction is activated.

If (D1,D0) the double BIN floating number (8» > (D11,D10) the double BIN floating number (S2)

then MO="ON".

If (D1,D0) the double BIN floating number (8» = (D11,D10) the double BIN floating number (82,

then M1="0ON".

If (D1,D0) the double BIN floating number (S» < (D11,D10) the double BIN floating number (82,

then M2="0ON".

When X0 turns “OFF”, this instruction is deactivated. Then, the “ON”/“OFF” status of MO ~ M2 will be

kept the event before X0="OFF".

This instruction is a 32 bit instruction, therefore must use DECMP or DECMPP in a program.

Please combine two of MO ~ M2when the result < ,

If the operand is assigned to an integer value K or H, this instruction will automatically converted the

> or =

is needed.

number to BIN floating point number then it can execute the comparison function.

All of floating point number will occupy two Registers, please refer to CH 2-12 “Numerical System” for

the format of a floating point number is stored in Registers.
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FNC 111 Compares a BIN float M | VB | VH
EZCP P H mEZCPE ® ‘ range with a BIN float value

Operand Devices
X Y M S | KaX | KaY |KuM | KaS| T C D |SD| P | V.Z|KH| VZindex
S1 @) ) 0
S2 @) @) 0
S ) ) 0
D ol o @) @)
e D occupies 3 consecutive devices ® S1<S2
X0 D S1: Upper limit of the data range
}—{ }—|DEZCP DO D2 D10 MO ‘ S2: Lower limit of the data range

S : Comparative value
D : Compared result, occupies 3 consecutive devices

The value of (S) is compared to the data range between (81 and (S2). The result is indicated by 3 bit
devices which are specified with the head address entered as(D) .
When X0="0ON", this instruction is activated.

If (D11,D10) the double BIN floating number ($) < (D1,D0) the double BIN floating number (81,
then MO="ON".

If (D1,D0) the double BIN floating number (S0 <= (D11,D10) the double BIN floating number(S)
<= (D2,D3) the double BIN floating number (S2) , then M1="0ON".

If (D11,D10) the double BIN floating number () > (D3,D2) the double BIN floating number (S2),
then M2="0ON",

When X0 turns “OFF”, this instruction is deactivated. Then, the “ON"/“OFF” status of MO ~ M2 will be
kept the event before X0="0OFF".

This instruction is a 32 bit instruction, therefore must use DEZCP or DEZCPP in a program.
When (89 > (82) , the value of (81 will become both Upper/Lower Limit to compares with (S).

If the operand is assigned to an integer value K or H, this instruction will automatically converted the
number to BIN floating point number then it can execute the comparison function.

All of floating point number will occupy two Registers, please refer to CH 2-12 “Numerical System” for
the format of a floating point number is stored in Registers.
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i i M | VB | VH
FNC 118 P H BEBCDME ™ ‘ Converts BIN floating point format to

EBCD DEC format 0
FNC 119 Converts DEC format to BIN floating | M | VB | VH
EBIN P H REBING @ | point format o
Operand Devices
X | Y [ M| s |KaX|KnY|[KaM|KuS| T | ¢ | D | SD| P | VZ | KH| VZ index
S o) 0
D 0 0
X0 ©)) S : Source Device of Transfer
}—{ }—|DEBCD DO D10 | D : Destination Device

When X0= “ON”, this instruction is activated. It will uses the BIN format value in (D1,D0) to convert the
number to a DEC format number then moves the value into (D11,D10).

This instruction is a 32 bit instruction, therefore must use DEBCD or DEBCDP in a program.
Ex. If the content value of (D1,D0) is 1.234 x 102, then after the convert, (D10)=1234 and (D11)= -1.

X1 @) S : Source Device of Transfer
— ——]DEBIN D2 D12 ] D : Destination Device

When X1= “ON”, this instruction is activated. It will uses the DEC format value in (D3,D2) to convert
the number to a BIN format number then moves the value into (D13,D12).

This instruction is a 32 bit instruction, therefore must use DEBIN or DEBINP in a program.

Ex. If the content values of (D2) = 2345 and (D3)=5, then after the convert, the content value of
(D13,D12) is 2.345x 108,

All of floating point number will occupy two Registers.

Please refer to CH 2-12 “Numerical System”, for the formats of BIN and DEC floating point numbers
are stored in Registers.
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FNC 120 Adds up two BIN floating point | M | VB | VH
EADD | " — —{BEADDHE © | numbers o

Operand Devices
X Y M S |KuX|KnY |KuM|KaS| T C D SD P | VVZ | KH VZ index

S1 O O O

S2 O O O

D 0 o)
S1:Summand

X0 @ _

| ——{DEADDP D0 D2 D10 | S2: Addend

D :Total

When X0= “OFF” — “ON”, the BIN floating point summand (D1,D0) will be added to the Bin floating
point addend (D3,D2), and the total will be stored at the specified destination devices (D11,D10).

1.235% 102 | (D1,D0) BIN floating point number
+| 3.2%x10° |(D3,D2) BIN floating point number

1.267x102 | (D11,D10) BIN floating point number

This instruction is a 32 bit instruction, therefore must use DEADD or DEADDP in a program.

If the operand is assigned to an integer value K or H, this instruction will automatically converted the
number to BIN floating point number then it can execute the addition function.

To execute this instruction, the result will reacted on the status of flags.
If the result of the calculation is equal to zero, the zero flag M9020="0ON".

If the value of calculated result (D) exceeds the available range of a BIN floating point number
(including positive and negative), then the carry flag M9021= “ON" and the result(D) is set to the
largest value.

If the value of calculated result(D) is smaller than the available range of a BIN floating point number
(including positive and negative), then the borrow flag M9022= “ON” and the result (D) is set to the
smallest value.

The available value range of a BIN floating point number, please refer to CH 2-12 “Numerical System”

All of floating point number will occupy two Registers, please refer to CH 2-12 “Numerical System” for
the format of a floating point number is stored in Registers.
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FNC 121 Subtracts one BIN floating point| M | VB | VH
ESUB P H BESUBE @ ‘ number from another

Operand Devices
X Y M S | KaX|KuY |KuM|KuS| T C D |SD| P | V,.Z|KH| VZ index
S1 O O ®)
S2 O O O
D 0 o
X0 D S1: Minuend
| ——{DESuBP D0 D2 D10 | S2: Subtrahend

D :Remainder

When X0= “OFF” = “ON”, the BIN floating point subtrahend (D3,D2) will be subtracted from the BIN floating
point minuend (D1,D0), and the remainder will be stored at the specified destination devices (D11,D10).

1.235% 102 | (D1,D0) BIN floating point number
—| 3.2%10° [(D3,D2) BIN floating point number

1.203% 102 |(D11,D10) BIN floating point number

This instruction is a 32 bit instruction, therefore must use DESUB or DESUBP in a program.

If the operand is assigned to an integer value K or H, this instruction will automatically converted the
number to BIN floating point number then it can execute the subtraction function.

To execute this instruction, the result will reacted on the status of flags.
If the result of the calculation is equal to zero, the zero flag M9020="0ON".

If the value of calculated result (D) exceeds the available range of a BIN floating point number
(including positive and negative), then the carry flag M9021= “ON" and the result(D) is set to the
largest value.

If the value of calculated result(D) is smaller than the available range of a BIN floating point number
(including positive and negative), then the borrow flag M9022= “ON” and the result (D) is set to the
smallest value.

The available value range of a BIN floating point number, please refer to CH 2-12 “Numerical System”

All of floating point number will occupy two Registers, please refer to CH 2-12 “Numerical System” for
the format of a floating point number is stored in Registers.
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FNC 122 Multiplies two BIN floating point
EMUL P H HDEMULE ® ‘ numbers o

VH

L]

o)
Operand Devices
X Y M S | KnX | KuY |KaM|KaS| T C D | 8D | P | VVZ | KH| VZ index
S1 O O O
S2 O O O
D O O
©)) S1: Minuend

X0
— ——{DEMUL D0 D2 D10 ]

S2: Subtrahend
D :Remainder

When X0= “ON”, the BIN floating point multiplicand (D1,D0) will be multiplied by the BIN floating point
multiplier (D3,D2), and the product will be stored at the specified destination devices (D11,D10).

3.14x10° |(D1,D0) BIN floating point number
X | 23x%x10" |(D3,D2) BIN floating point number

7.222% 10" | (D11,D10) BIN floating point number

This instruction is a 32 bit instruction, therefore must use DEMUL or DEMULP in a program.

If the operand is assigned to an integer value K or H, this instruction will automatically converted the
number to BIN floating point number then it can execute the multiply function.

All of floating point number will occupy two Registers, please refer to CH 2-12 “Numerical System” for
the format of a floating point number is stored in Registers.
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FNC 123 Divides one BIN floating point M | VB | VH
EDIV P H BEDIVE @ ‘ number from another

Operand Devices
X Y M S | KX | KnY |KuM|KuS| T C D SD P | VVZ | KH VZ index
S1 O O O
S2 O O O
D O O
S1: Dividend
X0 @ D
—{ ——{DEDIVP D0 D2 D10 | S2: Divisor
D :Quotient

When X0= “OFF” = “ON”, the BIN floating point dividend (D1,D0) will be divided by the BIN floating point
divisor (D3,D2), and the quotient will be stored at the specified destination devices (D11,D10).

1.23%10* | (D1,D0) BIN floating point number
=1 3.0x10" |(D3,D2) BIN floating point number

4.1x10* |(D11,D10) BIN floating point number

This instruction is a 32 bit instruction, therefore must use DEDIV or DEDIVP in a program.

If the operand is assigned to an integer value K or H, this instruction will automatically converted the
number to BIN floating point number then it can execute the division function.

All of floating point number will occupy two Registers, please refer to CH 2-12 “Numerical System” for
the format of a floating point number is stored in Registers.

PLC will identify an operation error, if the divisor (S2) is equal to “0”.
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ENC 127 Square root of a BIN floating | M | VB | VH |
esar | P — +——{BESQRE © | point value o

Operand Devices
X Y M S | KuX | KnY |KuM|KaS| T c D |SD| P | V\Z|KH/| VZindex
S O O 0
D O 0
X0 D S : Source device
}—{ }—|DESQR DO D10 ‘ D : Storage device for the result of square root

This square root function is performed on the specified BIN floating point value of ($) and the result is
stored on (D).

When X0= "ON", the function is activated, uses the BIN floating point source (D1,D0) to get its square root,
and the result will be stored at the specified destination devices (D11,D10) by BIN floating point format.

This instruction is a 32 bit instruction, therefore must use DESQR or DESQRP in a program.

If the operand is assigned to an integer value K or H, this instruction will automatically converted the
number to BIN floating point number then it can execute the square root function.

All of floating point number will occupy two Registers, please refer to CH 2-12 “Numerical System” for
the format of a floating point number is stored in Registers.

If the result of the calculation is equal to zero, the zero flag M9020= “ON".

can be assigned to a positive number only, if (S) is a negative then an error occurs and the error
flag M9067="0ON".
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FNC 129 : ; : M | VB | VH
D INT P }—| }—|DINT[§ ©)) | BIN floating point BIN integer format o
Operand Devices
X | Y| M| S |KaX|KnY|[KuM|[KnS| T | C SD V.Z | KH | VZ index
S 8)
D o)

y ®
H INT DO D10

* When X0= "ON”, the function is activated, uses the BIN floating point source (D1,D0) to convert the
value to a equal or nearest smaller BIN integer format number, the result will be stored at the specified

S : Source device
D : Converted result

destination device (D10) and the number behind decimal point will be rejected.

¢ |fthe result of the conversion is equal to zero, the zero flag M9020= “ON”.

If the number behind decimal point has been rejected, the borrow flag M9021= “ON”.

If the result is exceed the range below, the borrow flag M9022= “ON” to indicate overflow.

16 bit instruction: — 32,768 ~ 32,767
32 bit instruction: —2,147,483,648 ~ 2,147,483,647

¢ All of floating point number will occupy two Registers, please refer to CH 2-12 “Numerical System” for

the format of a floating point number is stored in Registers.
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FNC 130 Calculates the sine of a BIN M | VB | VH
SIN P H ESING O ‘ floating point value o
Operand Devices
X Y M S | KnX | KnY |KaM|KnS| T C D |sp| P | VVZ|KH]| VZindex
S O 0
D O 0

S : Source device for the radians angle

% ®
}—{ DSIN DO D10 D: Calculated result

This instruction preforms the mathematical SIN operation on the floating point value in (radian),
the result is stored in(D) .

When X0= “ON”, the function is activated, uses the BIN floating point radian (D1,D0) to calculate the
sine value and the result will be stored at the specified destination devices (D11,D10).

Radian = Degree x 7 +180
This instruction is a 32 bit instruction, therefore must use DSIN or DSINP in a program.
In this instruction, both (8) and (D) are BIN floating point numbers.

All of floating point number will occupy two Registers, please refer to CH 2-12 “Numerical System” for
the format of a floating point number is stored in Registers.

Below is an program example of how to calculate angles (45°) in radian using floating point, then use
the radian to get the value of sine.

M9000

DEDIV K314159 K18000000 DO | (7 +180)—(D1,D0)

DEMUL K45 DO D2 ‘ 45°[angel] x ( # +180) — (D3,D2) [radian]

DSIN D2 D10 | Theresultvalue of SINis stored in(D11,D10).
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FNC 131 Calculates the cosine of a BIN M | VB | VH
CcOoS P H ECOSE @ ‘ floating point value o
Operand Devices

X Y M S | KnX | KnY |KaM|KnS| T C D |sp| P | VVZ|KH]| VZindex
S O 0
D O 0

S : Source device for the radians angle

y ®
= DCOS DO D10 D : Calculated result

This instruction preforms the mathematical COS operation on the floating point value in (radian),
the result is stored in (D).

When X0= “ON”, the function is activated, uses the BIN floating point radian (D1,D0) to calculate the
cosine value and the result will be stored at the specified destination devices (D11,D10).

Radian = Degree x 7 =180
This instruction is a 32 bit instruction, therefore must use DCOS or DCOSP in a program.
In this instruction, both ($) and (D) are BIN floating point number.

All of floating point number will occupy two Registers, please refer to CH 2-12 “Numerical System” for
the format of a floating point number is stored in Registers.

Below is an program example of how to calculate angles (45°) in radian using floating point, then use
the radian to get the value of cosine.

M9000

DEDIV K314159 K18000000 DO | (7 +180)—(D1,D0)

DEMUL K45 DO D2 ‘ 45°[angel] x ( # +180) — (D3,D2) [radian]

DCOS D2 D10 | Theresultvalue of COSis stored in(D11,D10).
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FNC 132 Calculates the tangentof aBIN | M | VB | VH
TAN P H ETANG @ ‘ floating point value o
Operand Devices

X | Y| M| S |KaX|KnY|KuM|KuS| T | C | D | SD| P | VZ | KH | VZ index
S o) O
D o) O

S : Source device for the radians angle

y ®
= DTAN DO D10 D : Calculated result

This instruction preforms the mathematical TAN operation on the floating point value in (radian) ,
the result is stored in(D) .

When X0= “ON”, the function is activated, uses the BIN floating point radian (D1,D0) to calculate the
tangent value and the result will be stored at the specified destination devices (D11,D10).

Radian = Degree X 7 +180
This instruction is a 32 bit instruction, therefore must use DTAN or DTANP in a program.
In this instruction, both ($) and (D) are BIN floating point number.

All of floating point number will occupy two Registers, please refer to CH 2-12 “Numerical System” for
the format of a floating point number is stored in Registers.

Below is an program example of how to calculate angles (45°) in radian using floating point, then use
the radian to get the value of tangent.

M9000

DEDIV K314159 K18000000 DO | (7 +180)—(D1,D0)

DEMUL K45 DO D2 ‘ 45°[angel] x ( # +180) — (D3,D2) [radian]

DTAN D2 D10 | Theresultvalue of TAN is storedin (D11,D10).
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6-12 Others

NG '"stll'i‘:fet'o“ Function Applicable PLC Type
' D P M VB VH

90 DBRD P | Reads data from the data bank O O

91 DBWR P | Writes data into the data bank O O

147 D | SWAP P | Swaps high/low byte O @)

176 TFT Reads data from the data bank O O O

177 TFH Reads data from the data bank O O O

178 TFK Reads data from the data bank O O O
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FNC 90 M | VB | VH
oBrD | P — +—{DBRDE (D | | Reads data from the data bank 15
Operand Devices
X Y M S | KnX | KnY |KaM | KnS| T C D |sp| P | VVZ|KH]| VZindex

m1 O

S O] O O 0

D o] 0 0
e mi=0 e Mseries: S =0~1021 e VBseries: S =0 ~ 2045

m1: The location of data bank
00 @™ ® ®

— +——{DBRD K0 D100 D200 ]

S :The data in specific page of data bank will be read

D :The initial ID of specified registers,
assigned as the data storage

which are

¢ The M and VB series PLC are able to install a data bank, it can store and apply huge data.

.

Data Bank M series VB series
Model number M-DBH1 VB-DB1R
Component parts Flash ROM SRAM + Lithium battery

Memory capacity

1022 pages (64 Words / page) 2046 pages (64 Words / page)

The M series PLC can use this instruction to read the data in the M-DB1 data bank.
The VB series PLC can use this instruction to read the data in the VB-DB1R data bank.

If D100=3 and X20= “ON", it will execute to read the data in page 3 of the data bank and put the data

in D200 ~ D263.

One page of a data bank can store 64 registers’ data.

When X20= “OFF"”, the instruction will not be performed but the data (which was read previously) will

still remain.
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FNG 91 |p| | —[DBWRE © |

Writes data into the data bank ——F—+—

Operand Devices
X | Y| M| S |KaX|KuY |KaM|KnS| T | C | D | SD| P | V.Z | KH| VZ index

m1 O

S O] O O

D O] O O O
e mi=0 ® Mseries: D = 0~1021 e VBseries:D =0 ~ 2045

%20 (m) () m1: The location of data bank
S : The source data in specific registers

— F——{DBWR K0 D500 D100 ]

* The M and VB series PLC are able to install a data bank, it can store and apply huge data.

D

: The specific page in data bank will be covered

(which are starting from S), would be written into
the data bank

Data Bank M series VB series
Model number M-DBH1 VB-DB1R
Component parts Flash ROM SRAM + Lithium battery

Memory capacity

1022 pages (64 Words / page) 2046 pages (64 Words / page)

4 of the data bank.

The M series PLC can use this instruction to write the data into the M-DB1 data bank.
The VB series PLC can use this instruction to write the data into the VB-DB1R data bank.
[f D100=4 and X20= “ON”, it will read the data from registers D500 ~ D563 and write the data into page

¢ One page of a data bank can store 64 registers’ data.

Since the M-DB1 is using the Flash ROM technique to storage data. Even though, in every page of the
memory, the rewrite operate is available to be used more than 10,000 times. But, it still has the limit.
So, when the program using the instruction DBWR to rewrite data into M-DB1, better change it to the
instruction DBWRP. The DBWRP can avoid useless operate of rewrite, and then extend the lifespan of
the Flash ROM. The VB series rewrite operate times is unlimited.

When M series CPU module rewrites data to a M-DB1, every single page needs 10ms to execute the
function. And at the same time, other executing function will be interrupted. The current value of Watch
Dog timer will be reset. The VB series won't has this reaction.
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FNC 147 M | VB | VH
D| "gwap |P| H FH—]ESWAPE @ | Byte Swap s
Operand Devices
X Y M S | KuX | KnY |KuM | KnS | T C D SD P V,Z | K,H VZ index
D @) @) @) O @) O @) @) O

X20

)
T s o

D : Device which Higher/Lower 8 bits are to be
exchanged

* When X20="0OFF” — “ON", Higher 8 bits and Lower 8 bits of (DO) will be exchanged.

Higher 8 Bits

Lower 8 Bits

[o]JoJoJoJoJoJoJo[1[1[1[1]1]1]1]1]DO

J/ X20=0FF - ON

(1111 1]1]1]1]ofofo]o]o]o]o]o]DO

X21

@
T oS o

* When X21= “ON”, Higher 8 bits and Lower 8 bits of (D10) will be exchanged. And also, Higher 8 bits

and Lower 8 bits of (D11) will be exchanged.
Higher 8 Bits

Lower 8 Bits

ojojojojoflofOojO |ttt 1|1 1|1|1|1]D10

1{1(1]1{0]JojOo|OjO|O|O|O| 1|1 1]1|DI
X21=0N

1|1 1|1|{1]1]1|1]0[l0]0|0]O0O]O0O|0]|O0|D10

ofojofof{t1f{t|1j1|1}1,1{1]/0]0]0]|O0|D11
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FNC 176 . M | VB | VH
D D Timer (10 ms —
TFT AT OO @ | ( ) olo]o
Operand Devices
X | Y| M| S [KaX|KnY|[KaM|KnS| T | C | D | SD| P | V,Z | KH| VZ index
D1 o | o 8)
S o] o 8 o)
D2 ol ol o o)
e S=0~32767, otherwise S=0
X0 D1:The current value of the timer (unit=10ms.)
}—{ }—|TFT DO K100 MO ‘ S :The setting value of the timer (unit=10ms.)

D2: The output contact of the timer

¢ The unit of this instruction is used the 10ms. base timer.

* The timer count the time by up counting clock pulses. When the Current value (D1 = Setting value (S)
(the value designated to a Timer), then the Timer's contact will be activated (ON).

e This timer’s real setting value = 10 ms. x setting value(S) .

* The example above:
When X0= “ON”, the current value of the timer starts to count clock pulses (by unit: 10 ms). When the
current value reaches the setting value K100 (1 second), the contact MO= “ON”.
When input contact X0 = “OFF" or the power failure, the Current value of Timer will return to “0” and
the contact will become “OFF".
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FNC 177 . M | VB | VH
D D Timer (100 ms —
c 1 HH—{TFH @ & @ | ( ) ololo
Operand Devices
X | Y| M| S [KaX|KnY|[KaM|KnS| T | C | D | SD| P | V,Z | KH| VZ index
D1 o | o O
S o] o 8 o)
D2 ol ol o o)
e S=0~32767, otherwise S=0
X0 D1:The current value of the timer (unit=100ms.)
}—{ }—|TFH DO K100 MO ‘ S :The setting value of the timer (unit=100ms.)

D2: The output contact of the timer

* The unit of this instruction is used the 100ms. base timer.

* The timer count the time by up counting clock pulses. When the Current value (D1 = Setting value (8)
(the value designated to a Timer), then the Timer's contact will be activated (ON).

e This timer’s real setting value = 100 ms. x setting value (S) .

* The example above:
When X0= “ON”, the current value of the timer starts to count clock pulses (by unit: 100 ms). When
the current value reaches the setting value K100 (10 second), the contact MO= “ON".
When input contact X0 = “OFF" or the power failure, the Current value of Timer will return to “0” and
the contact will become “OFF".
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FNC 178 . M | VB | VH
D D Timer (1 second —
TFK TR ® @ | ( ) ololo
Operand Devices
X | Y| M| S [KaX|KnY|[KaM|KnS| T | C | D | SD| P | V,Z | KH| VZ index
D1 o | o o)
S o] o 8 o)
D2 ol ol o o)
e S=0~32767, otherwise S=0
X0 D1:The current value of the timer (unit=1 sec.)
}—{ }—|TFK DO K100 MO ‘ S :The setting value of the timer (unit=1 sec.)

D2: The output contact of the timer

* The unit of this instruction is used the 1 sec. base timer.

* The timer count the time by up counting clock pulses. When the Current value = Setting value ()
(the value designated to a Timer), then the Timer's contact will be activated (ON).

* his timer's real setting value = 1 sec. x setting value (8) .

* The example above:
When X0= “ON”, the current value of the timer starts to count clock pulses (by unit: 1 second). When
the current value reaches the setting value K100 (100 second), the contact MO= “ON”".
When input contact X0 = “OFF" or the power failure, the Current value of Timer will return to “0” and
the contact will become “OFF”.
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6-13 Serial Communication Instructions

NG '"stll'i‘:fet'o“ Function Applicable PLC Type
' D P M VB VH

160 TCMP P| Time Compare O O

161 TZCP P | Time Zone Compare O O

162 TADD P| Time Add O ®)

163 TSUB P| Time Subtract O O

166 TRD P| ReadRTC data O O

167 TWR P| SetRTC data O O O

170 D | GRY P | Converts BINto Gray code O O

171 D | GBIN P | Converts Gray code to BIN O O
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FNC 160 ;
Tome | P — ——{TCcMPHE (@ | | Time Compare

Operand Devices
X Y M S | KuX | KnY |KuM | KnS | T C D SD P V,Z | K,H VZ index
S1 @) @) @) O O @) O @) @) O O
S2 O O O O O O O O O O O
S3 O O O O O @) O @) @) O @)
S O @] O O
D (@] @) @) @)
® S1=0~23; Se=0~59; Ss=0~59 e Both S and D occupy 3 consecutive devices respectively

%20 )} S1: The “Hour” value of the time set
}—{ }—|TC|\/|P K8 K30 K20 DO MO ‘ S2: The “Minute” value of the time set
e S3: The “Second” value of the time set
08:30° 20

e Compare the setting values (Hours, Minutes and Seconds which are designated by (S0~ (83) to the
time value (specified by the head ID(S)of 3 consecutive data devices), and the result of Comparison

is stored to(D).
* When X20= “ON”, the instruction will be performed.

DO (Hour)

If8:30'20"> | D1 (Minute)
D2 (Second)
DO (Hour)

If8:30'20"= | D1(Minute)
D2 (Second)
DO (Hour)

If8:30'20" < | D1(Minute)
D2 (Second)

® The current time of the real time clock is stored in Special Registers D9013 ~ D9015.
D9015 (Hour), D9014 (Minute), D9013 (Second)

* When X20= “OFF”, the instruction will not be performed. M0 ~ M2 will remain the status before

X20= “OFF".

® Please combine two of MO ~ M2when the result <, = or # is needed.

e |f the content value of the register designated by(S)exceeding the time value required, it will be

regarded as an operation error.

S :Time compare value
D : The storages of compare result

then MO= “ON".
thenM1="ON".
then M2=“"ON".
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Fl}ll_(ZDC1P61 P H —TzCPRE D | Time Zone Compare %%ﬂ
Operand Devices
X Y M S | KnuX | KuY |KaM | KuS | T C D | SD P | VVZ | KH]| VZindex

S1 @) O @) O
S2 O O O ©)
S O @) O @)
D O O O O
S1<S2 ® All S1, Sz, S and D will occupy 3 consecutive devices respectively

X20

T

® @

TZCP DO D10 D20 MO |

S1: Lower limit of the setting time period
S2: Upper limit of the setting time period
S :Time compare value

D : The storages of compare result

* The time compare value is defined by(S), it will be compared to the lower limit of the setting time
period defined by(SDand the upper limit of the setting time period defined by(Sz/. And then, the
compare result will be stored in(D).

When X20= “ON”, the instruction will be performed.

DO (Hour) D20 (Hour)
D1 (Minute) |>| D21 (Minute) |[,M0= “ON"
D2 (Second) D22 (Second)
DO (Hour) D20 (Hour) D10 (Hour)
D1 (Minute) | <| D21 (Minute) | <| D11 (Minute) | ,M1="“ON"
D2 (Second) D22 (Second) D12 (Second)
D20 (Hour) D10 (Hour)
D21 (Minute) | >| D11 (Minute) | ,M2=“ON"
D22 (Second) D12 (Second)

The current time of the real time clock is stored in Special Registers D9013 ~ D9015.
D9015 (Hour), D9014 (Minute), D9013 (Second)

When X20= “OFF”, the instruction will not be performed. M0 ~ M2 will remain the status before

X20= “OFF".

When(S1)>(S2), the value of(SHwill become both Upper/Lower Limit to compares with(S).
If the content value of the register designated by(S1),(S2)or(S1exceeding the time value required, it will

be regarded as an operation error.
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e 82 |p| H +—{TADDHE ® | Time Addition %%ﬂ
Operand Devices
X Y M S | KnuX | KuY |KaM | KuS | T C D | SD P | VVZ | KH]| VZindex
S1 @) O @) O
S2 O O O O
D O @) O @)
® AllS1, S2, S and D will occupy 3 consecutive devices respectively

X20

S) G

— ——]7ADD D0 D10 D20 |

* The time value defined by(SDis added to the time value defined by(S2and the result is stored in the

registers defined by (D).
* When X20= “ON”, the time addition is performed.

* |f the result of the time addition is longer than 24 hours, then the Carry Flag M9022 will be set "ON” and

S1: Summand of the time value
S2: Addend of the time value
D : The addition result

©))
DO 8(Hour) D10 6 (Hour) D20 15(Hour)
D1 30(Minute) |+4| D11 35(Minute) | =|D21 5(Minute)
D2 0(Second) D12 30(Second) D22 30(Second)
8:30:0 6:35:30 15:5:30

(D) will display the value where 24 hours is subtracted from the total.

* |f the result of the time addition equals “0” (0 hour 0 min 0 sec), then the Zero Flag M9020 will be set “ON”.
* |f the content value of the register designated by (SDor(S2exceeding the time value required, it will be

©))
D0 8(Hour) D10 20 (Hour) D20 4 (Hour)

D1 25(Minute)

+

D11 10 (Minute)

D21 35 (Minute)

D2 30(Second)

D12 20(Second)

D22 50 (Second)

8:25:30

regarded as an operation error.

20:10:20

4:35:50

L28-24:4

,And M9022= “ON”
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SR |P| H—{TsuBH ® | Time Subtraction %%ﬂ
Operand Devices
X Y M S | KnuX | KuY |KaM | KuS | T C D | SD P | VVZ | KH]| VZindex
S1 @) O @) O
S2 O O O O
D O @) O @)
® AllS1, S2, S and D will occupy 3 consecutive devices respectively

S1: Minuend of the time value
S2: Subtrahend of the time value
D :The subtraction result

X20 )
— +———]TsuB Do D10 D20 |

* The time value defined by(S1is subtracted by the time value defined by(S2and the result is stored in
the register defined by(D).

* When X20= "ON", the time subtraction is performed.

©)

DO 18(Hour)

D10 8 (Hour)

D20 9 (Hour)

D1 28(Minute) | —

D11 40 (Minute)

D21 48 (Minute)

D2 50(Second)

D12 20(Second)

D22 30(Second)

18:28:50

8:40:20

9:48:30

will display the value where the negative value is added to 24 hours.

©))
D0 6(Hour) D10 20 (Hour) D20 10 (Hour)

D1 30(Minute) | —

D11 20 (Minute)

D21 10 (Minute)

D2 20(Second)

D12 10(Second)

D22 10(Second)

e |f the result of the time subtraction is a negative, then the Borrow Flag M9021 will be set “ON” and (D)

,And M9021= “ON”

6:30:20 20:20:10 10:10:10

L(-4)+24:1o

¢ |f the result of the time subtraction equals “0” (0 hour 0 min 0 sec), then Zero Flag M9020 will be set “ON”.

* |f the content value of the register designated by(Snor(S2exceeding the time value required, it will be
regarded as an operation error.
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FNC 208 TRDE @D | i I
TRD Pl H TRDE D Time Read =T o

Operand Devices
X Y M S | KuX | KnY |KaM | KuS| T C D SD P V,Z | KH VZ index
D O @] O O

* D will occupy 7 consecutive devices respectively

%20 D : The subtraction result

@
o)

M Series PLC’s M1-CPU1 can install the M-RTC, M-232R or M-485R expansion card. After one of
those expansion card has been installed, the PLC will be provide with the real time clock functions.
The real time clock has seven sets of data such as year, month, day, hour, minute, second and week,
the data will be stored in Special Register D9013 ~ D9019.

VB Series PLC’s Main Unit can install the VB-RTC, VB-MP1R or VB-DB1R expansion card. After one of
those expansion card has been installed, the PLC will be provide with the real time clock functions.
The real time clock has seven sets of data such as year, month, day, hour, minute, second and week,
the data will be stored in Special Register D9013 ~ D9019.

Programmers do not need to memorize the location of real time clock is stored, they can use this
instruction to read the current time and date of the real time clock and store the data to contiguous 7
registers which is specified by (D).

When X20= “ON", as the diagram below, the data of the real time clock will be read and stored into
designated registers DO ~ D6.

Iltem | Special Register ID | Content Value of the RTC
Year D9018 2000 ~ 2099 DO
Month D9017 1~12 Read and D1
Day D9016 1~31 Store D2
Hour D9015 0~23 ,:"> D3
Minute D9014 0~59 D4
Second D9013 0~59 D5
Week D9019 0~6 D6

The content value of D9019=0 represents Sunday
The content value of D9019=1 represents Monday
The content value of D9019=2 represents Tuesday
The content value of D9019=3 represents Wednesday
The content value of D9019=4 represents Thursday
The content value of D9019=5 represents Friday

The content value of D9019=6 represents Saturday
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FNC 167 . . M | VB | VH
W [P H TWRE Time Write e
Operand Devices

X Y M S | KuX | KnY |KuM | KnS | T C D sD P V,Z | KH VZ index
S O @) O @)

%20 S :The source registers which store the new

| fth | ti lock
}_< TWR DO current value of the real time cloc

®* M Series PLC’s M1-CPU1 can install the M-RTC, M-232R or M-485R expansion card. After one of
those expansion card has been installed, the PLC will be provide with the real time clock functions.
The real time clock has seven sets of data such as year, month, day, hour, minute, second and week,
the data will be stored in Special Register D9013 ~ D9019.

¢ VB Series PLC’s Main Unit can install the VB-RTC, VB-MP1R or VB-DB1R expansion card. After one of
those expansion card has been installed, the PLC will be provide with the real time clock functions.
The real time clock has seven sets of data such as year, month, day, hour, minute, second and week,
the data will be stored in Special Register D9013 ~ D9019.

* When X20= “"ON”, as the diagram below, the data in designated source registers DO ~ D6 will be read
and reset the current value of real time clock.

(S | Content Value of the RTC Special Register ID gggltﬁ_?r;\éaé"l'gcokf the
DO 2000~ 2099 D9018 Year

D1 1~12 D9017 Month

D2 1~31 Rewrite D9016 Rewrite Day

D3 0~23 > D9015 > Hour

D4 0~59 D9014 Minute

D5 0~59 D9013 Second

D6 0~6 D9019 Week

® The content value (0 ~ 6) of D6 represents Sunday, Monday...Saturday.

* The content value of the source registers (defined by ($)) exceeding the valid range (as shown above),
it will be regarded as an operation error.

* Also can use the program develop software Ladder Master to perform setting of the real time clock
(rewrite RTC data).
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FNC 170 M | VB | VH
Converts BIN to Gray Code ™ ——F+——
D| "Gry  |P| HHF{EGRYR ® © ] y 5T o
Operand Devices
X | Y| M| S |KaX|KnY|[KaM|KnS| T | C | D | SD| P | VZ | KH| VZ index
S olojJo|lo]Jo]o| o] o0 o] o 8)
D ololo]lo|]o] o] o0 o) o)
® Fora 16-bit instruction, S= 0 ~ 32767 ® For a 32-bitinstruction, S= 0~ 2147483647
%20 (D) S :Source device (Gary Code)
}—{ }—|GRY DO K4Y20 \ D :The destination device where the converted BIN

value is stored

* When the instruction is performed, it converts the content BIN value of the source devices
(designated by (S)) into Gary Code and transfers they to the designated devices(D).

* When X20= “ON”, the content value of (D0O) will be converted to Gary Code and then 16 output points
(YO ~Y37) will be exported to the terminals.

BIN Value 6,513

I0\0|0\1|1\0|0\1|0\1|1\1|o\0|0\1|D0
b15 b0

lX20—ON
Y37 Y20
lolofJo[1]ol1]o[1]1]1]o]o[1]o]o]1]Kay20

Gary Code 6,513

¢ The valid range of(S)is shown below. Any value exceeding such a range will be regarded as an
operation error.
For a 16-bit instruction: 0 ~ 32,767
For a 32-bit instruction: 0 ~2,147,483,647
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FNC 171 M | VB | VH
GBIN | P — +——{@GBINME D | Converts Gray Code to BIN 5T o
Operand Devices

X | Y| M| S [KaX|KnY|[KaM|KnS| T | C | D | SD| P | V,Z | KH| VZ index
S olololo]o]o| o] o o] o o)
D olololo|lo] o] o o) o)
® Fora 16-bit instruction, S= 0 ~ 32767 ® For a 32-bitinstruction, S= 0~ 2147483647
X0 (D) S : Source device where the Gary Code is stored
}—{ }—|GB|N K4X20 DO ‘ D : The destination device where the converted BIN

value is stored

* When the instruction is performed, it converts the content Gary Code of the source devices
(designated by ($)) into BIN Value and transfers they to the designated device(D).

® This instruction is always used to convert the code from an Absolute Rotary Encoder (which is
connected to the PLC’s input terminal and generally uses the Gary Code) to a BIN Value and transfer it
to the register in the PLC.

* When X0= “ON”, the code of an Absolute Rotary Encoder connected to 16 output points (Y20 ~ Y37)
will be converted to BIN Value and then transfered to DO.

Gary Code 6,513

loJoJoJ1JoJt1]o[1]1]1]o]Jo[1]o]o]1]Kax20
X37 X20

J/XOON
b15 bo
[oJloJo[1]1JoJo[1Jo[1]1]1]o]o]o]1]DO

BIN Value 6,513

* The valid range of(S)is shown below. Any value exceeding such a range will be regarded as an
operation error.
For a 16-bit instruction: 0 ~ 32,767
For a 32-bit instruction: 0 ~2,147,483,647
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6-14 In-line Comparisons

Instruction Applicable PLC Type
FNe - Title . Function p’: — 5:
224 D |LD= Initial comparison contact. Active when (S1)=(S2) O @)
225 D | LD> Initial comparison contact. Active when (S1)>(S2) O O
226 D | LD< Initial comparison contact. Active when (S1)<(S2) O O
228 D | LD<> Initial comparison contact. Active when (S1)=(S2) O O
229 D | LD<= Initial comparison contact. Active when (S1)<(S2) O O
230 D | LD>= Initial comparison contact. Active when (S1)=(S2) O O
232 D | AND= Serial comparison contact. Active when (S1)=(S2) O O
233 D | AND> Serial comparison contact. Active when (S1)>(S2) O O
234 D | AND< Serial comparison contact. Active when (S1)<(S2) O O
236 D | AND<> Serial comparison contact. Active when (S1)#(S2) O O
237 D | AND<= Serial comparison contact. Active when (51)<(S2) O O
238 D | AND>= Serial comparison contact. Active when (51)=(S2) O O
240 D | OR= Parallel comparison contact. Active when (S1)=(S2) O O
241 D | OR> Parallel comparison contact. Active when (S1)>(S2) O O
242 D | OR< Parallel comparison contact. Active when (S1)<(S2) O O
244 D | OR<> Parallel comparison contact. Active when (S1)=(S2) O @)
245 D | OR<= Parallel comparison contact. Active when (S1)<(S2) O @)
246 D | OR>= Parallel comparison contact. Active when (S1)=(S2) O @)
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Operand Devices
Y M S | KaX|KuY |KuM |[KaS | T C D |SD| P | V,Z|KH| VZindex
S1 O O O O ) O ) O O ) O
S2 O O O O O O O O O O

S1: The first source value of the comparison

S2: The second source value of the comparison

®® .
— When the content value of DO=K100 and X0= “ON”",
I

—{ D<= D100 D200

When X1= “ON” and the content value of C235=K10,
thenY1= “ON".

OR, the content value of (D101, D100) is<the content
value of (D201,D200), then Y1= “ON".
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A.High-Speed /O FunctionofVB1 Series

The VB1 Series PLCs are the logic controllers specially designed for high-speed input and positioning
control applications in the VB-PLC family.

Talking about high-speed input functions, besides the External Input Interrupt , Speed Detection and
C235 ~ C255 Software High-Speed Counter functions the VB1 series PLCs originally have as VB-PLC
family member, two other new Hardware High-Speed Counters (HHSC) are added also. These two
Hardware High-Speed Counters not only have counting frequency of AB phrase 200 KHz high, they also
have Hardware Compare Interrupt function, which can do precise positioning control.

Talking about positioning control, VB1-PLCs provide 4 points high-speed pulse output, which support
four independent axis positioning control at the same time. Within them, output points YO and Y1 can
output 20 KHz pulse; Y2 and Y3 can output pulse up to 200 KHz. It creates the best economic benefit
for multi-axis positioning control applications.

A-1High-Speed Output Functions of VB1

A-1-1 Positioning Control Instructions

VB1-PLCs not only have multi-points high-speed pulse output ability, but also provide many
positioning control instructions, which help the user to accomplish positioning control easily.

Instruction
Fne Title Function
D P
155 D | ABS Reads the absdute position from a servo motor driver
156 D | ZRN Home (zero point) position Return
157 D | PLSV Variable frequency pulse output
158 D | DRVI To drive position incrementally
159 D | DRVA To drive position by absolute measurement

Common Guidelines for using positioning control instructions on VB1 series PLCs:

® FNC155 (ABS) ~ FNC159 (DRVA) instructions are only supported by VB1 series PLCs, they are not
supported by the rest of VB series PLCs like VB0 and Vb2.

® FNC156 (ZRN) ~ FNC159 (DRVA) instructions all belong to positioning control instructions. They
can be used for unlimited times in the program, but please note that DO NOT drive the same output
point repeatedly.

® Before running the ZRN, DRVI and DRVA instructions, the D9149 ~ D9152 related parameters should
be configured first.

® Users are recommended to use DRVI instruction for positioning control instead of PLSY and PLSR
instructions for the VB1 series PLCs

® The YO ~ Y3 are high-speed output points, Load Voltage DC 5 ~ 24V, Load Current 0 ~ 100 mA.
The highest output pulse frequency of YO and Y1 is 20 KHz. The highest output pulse frequency of
Y2 and Y3 is 200 KHz.
Y 0 ~ Y3 can be used as normal output points, Load Current 0 ~ 0.5 A.

e When YO ~ Y3 are used for high-speed pulse output, they can be used together with any output point
output direction signals. And the pulse input form of the servo or the step motor must be set to
“pulse train + direction”.

® The parameters of positioning control operation are shown in the diagram below.

Actual Acceleration Time Default Value: 200,000 Hz Actual Deceleration Time

} Highest Speed '
v (D9150 ~ D9151) \

Output Pulse
) Frequency )
Bias Speed Bias Speed
(D9149) (D9149)
f Acceleration Acceleration
Current Position (Dece'leration) (Dece[eration)
Time Time
Default Value: 100mS Default Value: 100mS
(D9152) (D9152)
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® Related Components of Positioning Control Instructions.

For components with symbol “Ill” in the list below, their flags cannot be driven by instructions and
no data can be written to the register.

Coil ID. No.

Instruction of Function

M9140 Output clear signal to servo motor driver when home positioning done.
M9145 Make YO stop pulse output immediately.
M9146 Make Y1 stop pulse output immediately.
M9147 Make Y2 stop pulse output immediately.
M9148 Make Y3 stop pulse output immediately.
W M9149 Y0 pulse output monitor, ON means in pulse output.
W M9150 Y1 pulse output monitor, ON means in pulse output.
W M9151 Y2 pulse output monitor, ON means in pulse output.
W M9152 Y3 pulse output monitor, ON means in pulse output.

Register ID.

Instruction of Function

D9140 Lower 16 bits . N . .
—1 Current value register for YO output positioning control instruction.
D9141 Upper 16 bits
D9142 Lower 16 bits . T . .
—1 Current value register for Y1 output positioning control instruction.
D9143 Upper 16 bits
D9144 Lower 16 bits . T . .
—1 Current value register for Y2 output positioning control instruction.
D9145 Upper 16 bits
D9146 Lower 16 bits . . . .
— Current value register for Y3 output positioning control instruction.
D9147 Upper 16 bits
D9149 Bias speed when executing ZRN, DRVI and DRVA instructions, but when this value exceeds 1/10 of
the highest speed (D9151, D9150), the 1/10 of the highest speed will be used as the bias speed.
D9150 Lower 16 bits | Highest speed when executing ZRN, DRVI and DRVA instructions. Initial value 200,000 Hz,
—— configurable range 10 ~ 200, 000 Hz. When this value exceeds the maximum acceptable
D9151 Upper 16 bits | value, the maximum acceptable value will be used as reference.
D9152 The acceleration/deceleration time from starting speed to highest speed when the ZRN, DRVI and DRVA

instructions execute. Initial value 100 mS, configurable range 50 ~ 5, 000 mS.
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FNC 155 Reads the absliute Position from | M | VB1| VH
ABS H BABS ‘ a Servo Motor Driver o)
Operand Devices

X Y M S | KnX | KnY |KnM | KnS| T C D |SD| P | V\Z|KH/| VZindex
S olo| o] o 0
D1 O| o] O 0
D2 olololol|lo]| o] o 0 0
e S occupies 3 points e D1 occupies 3 points e D2 occupies 2 points
%20 S :Signal from the servo motor driver
}—1 ——{DABS X10 Y10 D9140 | D1: Signal to the servo motor driver

D2: Stores the reading result

® The actual wiring of the above example is shown as below.

VB1-32MT MR-J2-A MR-H-A
PLC Servo Motor Driver Servo Motor Driver
28 20 —{ 75 | 9| < zsp | 23 |
ransfer Data
Preparation Done ,T—LCE ﬂz
sG | 10 =] s | 16

24V

SERVO ON Mo ]
SON| 5 < son| 12
ABS Transfer Mode [rnongl
ABSM 8 DI3 44
ABS Transfer :l :I
R i t
SquUIeme™  FABSR| 9 DI4 | 45

[Pl

* Since the reading result of this instruction is the current position of the servo motor driver, which
corresponds to the (D9141, D9140), (D9143, D9142), (D9145, D9144), (D9147, DI9146) of the
controller, the(@2will usually assign D9140 (output axis of YO), D9142 (output axis of Y1), D9144
(output axis of Y2) or D9146 (output axis of Y3).

* This instruction reads the current position of Mitsubishi machine MR-H or MR-J2 servo motor driver
(with built-in absolute position detection function).

* Reading starts when X20 turns from OFF — ON. And when the reading completes, M9029 will be ON for

a scan time. If X20 turns OFF during the reading process, the reading will be aborted.
® This instruction is 32-bits. Be sure to input as DABS.

* Example Program
M9000 Please use always-ON contact as the instruction driver contact

_|

o FF, and thus will cause the driver unable to operate.
Reading-delay counter (5 seconds)

ABS value reading error

m ABS value reading complete

M9029

DABS X10 Y10 D9140 %ecause the SERVO ON signal turns OFF also if the contact turns
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it M | VB1| VH
D FNZCRRISS H }—|DZRN @‘ Egtra;an(zero)Posmon —
Operand Devices
X Y M S KnX | KnY | KnM | KnS T C D SD P V,Z | KH VZ index

S1 @) @) @) O O @) O @) @) (@) @)

S2 O @] O @] O O O O O O O

S3 @] O O O O

D O @]
e D=Y0~Y3 e WhenD=Y0orY1,S1=10~20,000,S2 =10~ 20,000
e WhenD=Y2orY3, 16-Bitinstruction, S1=10~32,767, S2=10~ 32,767

32-Bitinstruction, S1=10~200,000, S2=10~ 32,767

%20 Sy (G2 G S1:home positioning speed
}—{ }—| ZRN K10,000 K500 X0 YO ‘ S2: Creep speed to point zero
S3: near point signal (DOG)
D : pulse output point

LSR Near Point LSF
(Rever Limit Switch) Switch (Forward Limit
(DOG) Switch)

DOG
Home Positioning

\ Sliding Block \

Motor ; 7
: Screw - =

Withinj mS

—i e Home Positioning Speed

Creep - Speed to Point 0 P Eegtining Point of Home
o isitioning

Near point signal X0 DOG
Clear Signal Y4 3; Clear Signal Pulse-Width About 20 mS
M9029ﬂ P
M9149 v

Near point signal should use X0 ~ X7 input points as possible, to avoid inaccuracy caused by scan time.
When M9140=0FF, Clear Signal is not produced, and M9029 and M9149 show dash-line signals.
When M9140=0N, Clear Signal is not produced, and M9029 and M9149 show solid-line signals.

* When X20=0N, ZRN instruction starts. The sliding block moves in(S9)home positioning speed (10,000Hz)
towards(Ss)near point (X0) direction. When(Ss)near point signal turns from OFF — ON, the sliding block
changes to speed(S2)point zero creep speed (500 Hz) and continues moving. When(Ss)signal turns from
ON — OFF, pulse output will be stopped, and the current value register (09141, D9140) which corresponds
to the output point YO will be cleared to 0. YO pulse output monitor M9149 will then turn OFF and the
operation complete flag M9029 will be ON for a scan time. By now, the home positioning completes.

¢ When X20=0FF—~0ON, ZRN instruction decides the home positioning process according to the D9149
deviation speed, (D9151, D9150) highest speed, D9152 deceleration time,(S1 home positioning speed and
point zero creep speed. During this instruction execution , all parameter configuration changes are
ineffective. So the D9149 ~ D9152 parameters configurations should be done before the instruction starts.

* \When the home positioning instruction executes, if X20 turns OFF, the execution will be aborted immediately.

* | M9140 is set to ON, after the home positioning completes, the current value of driver is cleared to 0
according to the servo motor driver clear signal which corresponds to the pulse output point. The clear
signal pulse-width is about 20 mS. The corresponding clear signals for output YO ~ Y3 are output by Y4 ~Y7.

* The Near Point (DOG) Search function is not supported. So the home positioning action should be started
from the front side of the near point signal.
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FNC 157 . M | VB1| VH
D) (D2 Variable Speed Pulse Output ——F—F—
LSy I —EPLSV | P p S
Operand Devices
X Y M S | KnX | KnY | KnM | KnS | T C D | SD P | V.Z | KH| VZ index
S O O O O @) O @) O O ©) O
D1 O O
D2 O O @) @)
e Di=Y0~Y3 e WhenD1=Y0orY1,S=1~20,000, or=-1~-20,000
e WhenD1=Y2or Y3, the configurationrange of Sis as below:
16-Bit instruction, S=1~32,767 or-1~-32,768; 32-Bitinstruction, S=1~200,000 or-1~-200,000

%20 SI0D) S output pulse frequency
}—{ }—|PLSV DO YO Y10 ‘ D1: pulse output point
D2: direction signal output point

When X20=0N, YO outputs pulse frequency as set by the value of DO.
Y10 outputs direction signal. When DO value > 0, Y10=0N means positive rotation.
When DO value < 0, Y10=0FF means negative rotation.

e (S)value can be changed during the pulse output, to change the output frequency

The pulse output stops immediately when the condition contact X20 turns OFF during the pulse output.

Acceleration/deceleration function is not supported when the frequency changes, so if necessary, please
use FNC67(RAMP) instruction and change the(S)value to gradually increase/decrease the frequency.

Double check the pulse output monitor flag (M9149 ~ M9152) before running this instruction, if the
corresponding flag signal is ON, the instruction will not start.

The(@2direction signal is decided by the positive/negative sign of the pulse output frequency(Svalue.
If(Svalue > 0,(D2direction signal is ON, means positive rotation, and the current value register data
will increase.

If(Svalue < 0,(D2direction signal is OFF, means negative rotation, and the current value register data
will decrease.

Since the output frequency of YO and Y1 are 20 KHz at most, when(Dy)is set to be Y0 or Y1, the
configuration range of(9is 1 ~ 20,000 or -1 ~-20,000.

Since the output frequency of Y2 and Y3 are 200 KHz at most, when(Dvis set to be Y2 or Y3, the
configuration range of (S)is:

16-bits instruction: 1 ~ 32,767 or -1 ~-32,768

32-bits instruction: 1 ~ 200,000 or -1 ~-200,000.
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FNC 158 To Drive Position M | VB1| VH
DRVI H BDRVI ‘ Incrementally

Operand Devices
X Y M S | KnX | KnY | KnM|KnS| T C D SD P | VVZ | KH VZ index

S1 @) @) @) O O O (@) O O (@) O
S2 @) O @) O O O O O O O O
D1 O O
D2 O O O O

e Di1=Y0~Y3

e 16-Bitinstruction, S1=-32,768 ~32,767; 32-Bitinstruction, S1=-2,147,483,648 ~2,147,483,647

e WhenD1=Y0orY1,S2=10~20,000

e WhenDi1=Y2orY3, 16-Bitinstruction, S2=10~32,767; 32-Bitinstruction, S2=10~ 200,000

X20 S1: output pulse number
}—{ }—|DRVI K20000 K10000 YO Y10 ‘ S2: output pulse frequency

D1 pulse output point
D2: direction signal output point

When X20=0N, YO0 outputs 20,000 pulses with frequency 10,000 Hz.
Y10=0N means positive rotation. (09141, D9140) current value register data will increase to 20,000.

When X20=0FF — ON, DRVI instruction decides the relative positioning process according to the
D9149 bias speed, (D9151, D9150) highest speed, D9152 acceleration/deceleration time,(S1) output
pulse number and(S2) output pulse frequency. During the instruction execution, all parameter changes
will be treated as ineffective. So the D9149 ~ D9152 parameter configurations should be done before
the instruction starts.

When the output pulse number set by(Svis reached, the execution complete flag M9029 will be ON for
a scan time.

When the condition contact X20 turns OFF during the pulse output, the operation will be decelerated to
stop, but the execution complete flag M9029 will not take action then.

Double check the pulse output monitor flag (M9149 ~ M9152) before running this instruction, if the
corresponding flag signal is ON, the instruction will not start.

The(2direction signal is decided by the positive/negative sign of the output pulse number(Sdvalue.

If Spvalue > 0,(D2direction signal is ON, means positive rotation, and the current value register data
will increase.

If (S» value < 0,(D2)direction signal is OFF, means negative rotation, and the current value register data
will decrease.

Since the output frequency of YO and Y1 are 20 KHz at most, when(@is set to be YO or Y1, the
configuration range of(S2is 10 ~ 20,000

Since the output frequency of Y2 and Y3 are 200 KHz at most, when(Ddis set to be Y2 or Y3, the
configuration range of(S2)is:

16-bits instruction: 10 ~ 32,767

32-bits instruction: 10 ~ 200,000
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FNC 159 To Drive Position by M | VBT| VH
DRVA H BDRVA ‘ Absolute Measurement o
Operand Devices

X Y M S | KnX | KnY | KnM|KnS| T C D SD P | VVZ | KH VZ index
S1 O O O O O O O @) @) (@) @)
S2 O @] O @] O O O O O O O
D1 O O
D2 O O O ©)
e Di=Y0~Y3
e 16-Bitinstruction, S1=-32,768 ~32,767; 32-Bitinstruction, S1=-2,147,483,648 ~2,147,483,647
e WhenD1=Y0orY1,S2=10~20,000
e WhenDi1=Y2orY3, 16-Bitinstruction, S2=10~32,767; 32-Bitinstruction, S2=10~ 200,000

X20 St target position
I ——DRVA D100 K10000 Y0 Y10 | S2: output pulse frequency

D1 pulse output point
D2: direction signal output point

When X20=0N, Y0 outputs pulse with frequency 10,000 Hz, until the value of (D9141, D9140) current
value registers are is equal to the value of target position (D101, D100), which means the positioning
point is reached, and YO will then stop output.

The status of Y10 output point changes with the relation of the current position (D9141, D9140 current
value register) and(Spntarget position (D101, D100).

When target position > current position, Y10 is ON, means positive rotation.

When target position < current position, Y10 is OFF, means negative rotation.

When X20=0FF — ON, DRVA instruction decides the absolute measurement positioning process
according to the D9149 deviation speed, (D9151, D9150) highest speed, D9152 acceleration/
deceleration time,(Sptarget position and(S2)output pulse frequency.

During the instruction execution, any parameter configuration change will be treated as ineffective. So
the D9149 ~ D9152 parameter configurations should be done before the instruction starts.

When the target position set by (S1) is reached, the execution complete flag M9029 will be ON for a
scan time.

When the condition contact X20 turns OFF during the pulse output, the operation will be decelerated to
stop, but the execution complete flag M9029 will not take action then.

Please confirm the pulse output monitor flag (M9149 ~ M9152) before running this instruction, if the
corresponding flag signal is ON, the instruction will not start.

The@2direction signal is decided by the positive/negative sign of the target position minus by the
current position value result.

If(SDvalue > current position,@2)direction signal is ON, means positive rotation, and the current value
register data will increase.

If(SDvalue < current position, D2 direction signal is OFF, means negative rotation, and the current value
register data will decrease.

Since the output frequency of YO and Y1 are 20 KHz at most, when(@Dis set to YO or Y1, the
configuration range of(S2)is 10 ~ 20,000.

Since the output frequency of Y2 and Y3 are 200 KHz at most, when(Dvis set to Y2 or Y3, the
configuration range of(S2is:

16-Bits instruction: 10 ~ 32,767

32-Bits instruction: 10 ~ 200,000
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A-1-2 Positioning Control Programming Example

This positioning control system example is composed by a VB1 Main Unit and the Mitsubishi Servo
Motor (MR-J2). To make it easier to understand, here only use the single axis control as example.
For multi-axis control applications, please take note that before start the positioning instruction, the
corresponding parameters (D9149 ~ D9152) of this axis should be configured first.

Wiring Example of VB1 Main Unit with Mitsubishi Servo Motor (MR-J2)

VB1-32MT MR-J2 Series
Servo Motor Driver

w
Stop Three- 2
R U —= 2
] Output Phase : S v S
,Near Point govvelr I e S
Signal (DOG) upply NI S
'Egsn;%ning +—RAD -1 19 \ S/ IgetO Ptargmeter
r 0 to be
+—~RAD—+ 18 | \ /1 | position servo
» JOG+ 0—}<]—T
e <l CN1B
R @A AMIL 8 oy \ A
° |
| Positioning L VDD 3 v
Start COM| 1 3 .
o— SON 5 —K<F—AN\\—-=
» For ward Limit 55— RES | 1 4 —KI—AA\\—
LSP | 1 6 KW\ —d
» Reverse Limit LSN |1 7 —RKI—N/\/\/—‘
o— T L 9 —‘\\|<]—«/\/\,—4
EMG| 1 5 —|<‘X A\ —
SG|10 4.7k
SON:Servo ON
RES :Servo Reset
LSP :Forward Limit
LSN:Reverse Limit
EGM:Emergency
+ ¢ 24VDC Stop
24V T L:Torque
IN Restriction
- T — P
AWV C
Regeneration
Option CN1A

OPC
S D

® The above diagram shows the connection position of MR-J2 driver initial parameters, this
connection position of MR-J2 driver can be changed by changing the expansion parameter value.

258



Programming Example:

X0
— | M9147) | When stop output switch (X0) is pressed : stop Y2 pulse output.
X6
When forward limit switch (X6) acts: stop Y2 pulse output.
X7 When reverse limit switch (X7) acts: stop Y2 pulse output.
M9000 e :
When home positioning completes, Y6 outputs clear signal.
_|M(IJ 1 ) "3 M9140 Ignore this line if the clear signal is not needed.
M M : o )
When output (M9147) is not stopped & no operation instruction
Ml/zlt I)I(/ZII 4 4 4 @ (MO ~ M3) is executing, can still accept operation instruction.
Before execute home positioning instruction, the home
I I RST positioning complete flag (M10) should be cleared first.
RST |M11 Before execute home positioning instruction, the positioning
complete flag (M11) should be cleared first.
SET m Start home positioning instruction.
X3 : . R
Before execute JOG+ instruction, the positioning complete
—iM RST M1 flag M11 should be cleared first.
SET Start JOG + instruction.
X4 ) . T
Before execute JOG — instruction, the positioning complete
—iM RST M1 flag M11 should be cleared first.
SET Start JOG - instruction.
X5 M10 Start positioning instruction only after home position done.
— [ RST Before execute the positionin%%struction, the positioning
completed flag (M11) should be cleared first.
Start positioning instruction.
MO
— | {MOVP K0 D9149 |
M1 | Before executing the operation instruction,
I {DMOVP K20000 D9150 ‘ the deviation speed (D9149), highest speed
M2 | (D91|51, D91/5d0) arlld © )
| acceleration/deceleration time (D9152
_|M3| | MOVP K200 D9152 ‘ should be set first.
— /
MO
— | I DZRN K100000 K500 X1 Y2 ‘ Home positioning instruction.
M9029 G TP
When home positioning completed, set the home positioning
;;11 1 SET completed flag (M10) to ON.
5 T
When the pulse output stopped, end the home positioning
" Xf; RST m instruction.
— |DDRVI K2147483647 K1000 Y2 Y3 |JOG+ instruction.
M9151
| RST When the pulse output stopped, end the JOG+ instruction.
M2 X4
— |DDRVI K-2147483648 K1000 Y2 Y3 |JOG - instruction.
M9151
| RST When the pulse output stopped, end the JOG — instruction.
M3 Positioning instruction (absolute
— I DDRVA DO K200000 Y2 Y3 ‘ positioning), can also execute relative
M9029 positioning when necessary.
| When the positioning instruction completes, set the positioning
! SET completed flag (M17) to ON.

RST [M3 | When the pulse output stopped, end the positioning instruction.

END
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A-1-3 PLSY and PLSR Pulse Outputinstruction
FNC 57 M | VB1| VH
p| FNC® H —{mPLsY ® | Pulse Output c
Operand Devices
X | Y | M | S |KnX|KnY|KnM|KnS| T C D |sD| P | VZ|KH]| VZindex
S1 ojlojJo|lo|lo|lO] O] O O | O O
S2 ojlojJo|lo|lo|lo|] O] O O | O O
D 8 O
e D=Y0O~Y3 ® 16-Bitinstruction, S2=0~ 32,767 e 32-Bitinstruction, S2=0~2,147,483,647
® D=Y0orY1,S1=2~20,000 e D=Y20rY3,S1=2~200,000
S1: pulse output frequenc
‘o0 ™ P put frequency
H PLSY K500 D100 YO ‘ S2: pulse output number

D : pulse output point

* This introduction is only applicable for VB1 series PLCs.

* When X20=0N, YO0 outputs D100 number of pulses with frequency 500 Hz (500 pulses per second).
specifies the frequency of output pulse.
specifies the number of output pulse.
For 16-Bit instruction, the configurable range is 0 ~ 32,767 pulses.
For 32-Bit instruction, the configurable range is 0 ~2,147,483,647 pulses.
When(S2is set to 0, it means output continuously with no pulse number limit.

(D) specifies the pulse output point. The output point can only be set to YO ~ Y3.

* The pulse-width of output signal is shared by ON and OFF of 50% each. The CPU send pulse instantly
to YO and Y1 using interrupt insertion mode, and send pulse instantly to Y2 and Y3 output device using
dedicated hardware circuit.

¢ When the output pulse number set by(S2is reached, the execution complete flag M9029 will be ON for
a scantime.

® Special registerD9141 (upper 16-Bits), D9140 (lower 16-Bits) will show number of pulses output from
YO for PLSY and PLSR instructions.

Special registerD9143 (upper 16-Bits), D9142 (lower 16-Bits) will show number of pulses output from
Y1 for PLSY and PLSR instructions.
Special registerD9145 (upper 16-Bits), D9144 (lower 16-Bits) will show number of pulses output from
Y2 for PLSY and PLSR instructions.
Special registerD9147 (upper 16-Bits), D9146 (lower 16-Bits) will show number of pulses output from
Y3 for PLSY and PLSR instructions.

The data value of registers above can be cleared using DMOV KO D9100 instruction.
* When the condition contact X20 turns OFF during the pulse output, the pulse output will be aborted

immediately, and the pulse output point will be OFF. When X20 turns ON again, the output will start
over from the first pulse.

¢ During the execution of this instruction, the data value of(SDcan be changed by program, but the
change made to(S2)will be ineffective.

* There is no limit to how many times this instruction can be used in program. YO ~ Y3 can output pulse
at the same time.
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FNC 59 Pulse Output with M | VB1| VH
}—| 1 2 3 X . 1
D PLSR H BPLSR @ ‘ Acceleration/Deceleration o
Operand Devices
X Y M S | KnX | KnY | KnM|KnS| T C D SD P | VVZ | KH VZ index
S1 O O O O O O O O O O @)
S2 O @] O @] O O O O O O O
S3 O O O O O O O O O O @]
D O @)
e D=Y0~Y3 e 16-Bitinstruction,S2=110~32,767 e 32-Bit instruction,S2=110~2,147,483,647 ® S3=50~5,000
e D=Y0orY1,S1=10~20,000 e D=Y20rY3,S1=10~200,000

%20 ©)) St target output frequency

I F——]PLSR K1000 D100 K1000 Y0 ] S2: pulse output number
S3: acceleration/deceleration time (Unit mS)

D : pulse output point

Output pulse frequency (S1target frequency: 10 ~200,000Hz
(Hz2)

Each section is 1/50 of

50 ; ; 50 f
Seotional g 58eqtiona| target requency
Vggggclje pulse output number Vsagggclje i
: : 48
16-Bit Instruction: 110 ~ 32,767 PLS 49 N
] 32-Bit Instruction: 110 ~2,147,483,647 PLS 50
: L= Time
Acceleration Time | . (83 Deceleration Time
5000mS below 5 5 5000mS below

® This introduction is only applicable for VB1 series PLCs.

* When X20=0N, YO0 outputs D100 number of pulses in the way as shown by the diagram above.
specifies the target output frequency.

(S2) specifies the number of output pulse.
For 16-Bits instruction, the configurable range is 110 ~ 32,767 pulses.
For 32-Bits instruction, the configurable range is 110 ~2,147,483,647 pulses.

specifies the acceleration/deceleration time, unit mS.
The configurable range is 50 ~ 5,000 mS.
(D) specifies the pulse output point. The output point can only be setto YO ~ Y3.
* This instruction uses 50-sectional variable speed to reach the target frequency. So each changing

section is 1/50 of the target frequency, the starting frequency is also 1/50 of the target frequency. For
example, when the target frequency is set to 100,000 Hz, the starting frequency will be 2,000 Hz.

¢ When the output pulse number set by(S2)is reached, the execution complete flag M9029 will be ON for
a scantime.
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® Special registerD9141 (upper 16-Bits), D9140 (lower 16-Bits) will show number of pulses output from
YO for PLSY and PLSR instructions.

Special registerD9143 (upper 16-Bits), D9142 (lower 16-Bits) will show number of pulses output from
Y1 for PLSY and PLSR instructions.

Special registerD9145 (upper 16-Bits), D9144 (lower 16-Bits) will show number of pulses output from
Y2 for PLSY and PLSR instructions.

Special registerD9147 (upper 16-Bits), D9146 (lower 16-Bits) will show number of pulses output from
Y3 for PLSY and PLSR instructions.

The data value of registers above can be cleared using DMOV K0 D9100 instruction.

* When the condition contact X20 turns OFF during pulse output, the pulse output will be aborted
immediately, and the pulse output point will be OFF. When X20 turns ON again, the output will start
over from the first pulse.

* During the execution of this instruction, any parameter change will be treated as ineffective.

* There is no limit to how many times this instruction can be used in program. YO~Y3 can output pulse
at the same time.
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A-2 High-Speed Input Functions of VB1

The X0 ~ X7 input points of VB1 series PLC have many high-speed input functions like high-speed
counting, external interrupt insertion and speed detection which are exactly the same as the VB0, VB2
series. Besides, the X0 ~ X7 input points of VB1 series also provide two hardware high-speed counters
(HHSC) with counting frequency of 200 KHz high.

VBO and VB2 series use interrupt insertion method to accomplish high-speed counting, and the processing
speed is restricted by the processing efficiency of the CPU. But the VB1 series HHSC uses hardware circuit
to do counting, which does not affect the CPU efficiency, and the counting speed is only restricted by the
reaction time of the hardware circuit, thus, it can provide a counting frequency of 200 KHz high.

Both the interrupt insertion high-speed input method and the HHSC function occupy X0 ~ X7 input points,
so once X0 ~ X7 is used by any high-speed working mode, they cannot be used by other functions.

The introduction below specifies how to use the interrupt insertion method and the HHSC functions.

A-2-1High-Speed Input Function of Interrupt Insertion

For these functions, VB1 series work exactly in the same way as the VB0 and VB2 series do, and they
have the following types:

(1) For C235 ~ C255 High-Speed counters, please refer to “2-7 High-Speed Counter” for detailes.

(2) For external interrupt insertion, please refer to “2-11-2 Interrupt Pointer (I)” and FNC3 (IRET) ~ FNC5
(DI) for detailed introduction.

(8) For speed detection, please refer to FNC56 (SPD) for detailed introduction.

A-2-2 HHSC Function of Hardware High-Speed Counter

HHSC uses hardware circuit to accept high-speed pulse input & accomplish the high-speed counting task.
HHSC is a 32-Bits up/down counter, it has latched function and configured value comparison function, and
when the current value is equal to the configured value, it will send out high-speed counter interrupt signal.
The structure of HHSC is shown in the diagram below:

Special Register and Special Relay (Memory of CPU) of PLC

HHSC HHSC HHSC HHSC HHSC
Mode Register Current Value Register Counting Direction Configured Value Register  Interrupt Permit
D9224 D9227 ~ D9226 M9196 D9231 ~ D9230 M9194
(D9225) (D9229 ~ D9228) (M9197) (D9233 ~ D9232) (M9195)

Mode Register

Count Up,

X0 Interrupt
X3

(X3) Count Permit Flag
&l) Mode Down ' Gurrent o Conf.

X2’ Selection Ret Value —— Ec))mpare — 1 Value

(XB) Circuit eturn Register evice Register

X6 Start

(X7)

Equal Compare

HHSC Hardware Circuit

¢ HHSC1 and HHSC2 have exactly the same structure, for components ¢
above, the upper name indicates corresponding component of '”te”um(:gg&
HHSC1, and the name in the brackets indicates HHSC2 component.

® The 2 hardware high-speed counters are HHSC1 and HHSC2.

® As shown in above diagram, HHSC has memory and hardware circuit registers at the same time.
When use MOV and DMQV instructions to write data into HHSC related registers, CPU writes data into
memory and hardware circuit registers at the same time. Please use MOV instruction for 16-Bit
registers and use DMOV instruction for 32-Bit registers. Take special note that when change the HHSC
related registers without MOV and DMOQV instructions, only the memory registers value will be changed,
and the value of hardware circuit register will not be affected.
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® Related components of hardware high-speed counter (HHSC)

For components with symbol “Ill” or are missing from the list below, their coils can not be
driven by instructions and no data can be written to registers.

Coil ID. No. Instruction of Function

Controls whether HHSC1 has interrupt when current value =configured value (interrupt pointer 1050).

M9194 OFF means no interrupt, ON means has interrupt.

Controls whether HHSC2 has interrupt when current value =configured value (interrupt pointer 1060).

M9195 OFF means no interrupt, ON means has interrupt.

B M9196 Displays current counting direction of HHSC1. OFF means count up, ON means count down.

W M9197 Displays current counting direction of HHSC2. OFF means count up, ON means count down.

Register ID. Instruction of Function

HHSC1 working mode selection. 0 indicates do not start counting function of HHSC1, 1 ~ 18 indicates

D9224 different working mode respectively. (Please refer to the table below)

HHSC2 working mode selection. 0 indicates do not start counting function of HHSC2, 1~18 indicates

09225 different working mode respectively. (Please refer to the table below)

D9226 Lower 16 bits
D9227 Upper 16 bits

Current value registers for HHSC1.

D9228 Lower 16 bits
D9229 Upper 16 bits

Current value registers for HHSC2.

D9230 Lower 16 bits
D9231 Upper 16 bits

Configured value registers for HHSC1.

D9232 Lower 16 bits
D9233 Upper 16 bits

Configured value registers for HHSC2.

® Table of HHSC Working Modes

HHSC Working Mode
Hardware |, ; 2 Phr
High-Speed Pgm 1- Phrase Counting Counting. | ABPhrase x 1| ABPhrase x 2| ABPhrase * 4
RSy e, 23456789 10]11]12]13][14]15[16]17] 18
xo |u|[Dp|ul[p|lulplulululalalalalalalala
X1 plp|lbp|B|B|B|B|B|[B|B|B|B
HHSCH1
X2 R|R|R R|R R|R R |R R|R
X6 s|s s s s s
x3|u|[p|u|lp|ulplululula A AlA|A]A]A
X4 plp|bp|B|B|B|B|B|B|B|B|B
HHSC2
X5 RIR|R|R R|R R R|R R|R
X7 S| s s s s s
U : Countupinput D : Countdown input A Aphraseinput B : Bphraseinput
R ! Reset Input S ¢ Start-upinput
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A-2-3 Hardware High-Speed Counter Programming Example

This programming example introduces a practical method of using HHSC1 and HHSC2.

When use HHSC, as long as the counting mode is configured first, the HHSC can do counting
operation. The system program of PLC reads HHSC counting value through hardware circuit when the
END instruction executes, and store it into the current value register. If instant counting value is
needed, the DMQV instruction can be used to read current value register. When the DMOV instruction
executes, the PLC system program will also read the hardware circuit counting value of HHSC. To
clear the HHSC counting value, the DMOV instruction must be used instead of the RST instruction. In
addition, the hardware comparison instant interrupt can be started when necessary, to avoid
inaccuracy caused by scan time.

Besides the introduction on how to use HHSC, this programming example also started two software
high-speed counters C237 and C240. This is to demonstrate that X0 ~ X7 are multi-usage high-speed
input points, when they are not used by hardware high-speed counters, they can be used for other
high-speed input functions, or as common input points.

Programming Example:

X10
X10 MOVP K0 D9224 ‘ X10 is the staring signal of HHSC1. When X10=0FF, HHSC1 does not count.
_ : ; ! "
- }_{ MOVP K10 D9224 | When X10=0N, HHSC1's counting mode is set to AB Phrase *1 count.
M9000

— ——{DMOV D9226 DO |Read the current count value of HHSCT.

MO
— }—{ DMOVP KO0 D9226 |Clear the current count value of HHSC1 to 0.
M9000 . . . )
Start the hardware comparison instant interrupt of HHSC1. 1050 interrupt occurs when current
— value=configured value.
M9002
— }—{ DMOV K1000 D9230 ‘Set the configured value of HHSC1 to 1000.
X1
Xl11 MOVP K0 D9225 | X11 is the starting signal for HHSC2. When X11=0FF, HHSC2 does not count.
— ! H H *
- MOVP K16 D9225 | When X11=0N, HHSC2's counting mode is set to AB Phrase *4 count.

M9000
—| ——{DMOV D9228 D2 |Read the current count value of HHSC2.

M1
—| ——{DMOVP K0 D9228 |Clear the current count value of HHSC2 to 0.

E?O Start the hardware comparison instant interrupt of HHSC2. 1060 interrupt occurs when current

value=configured value.
M9002

— }—{ DMOV K2000 D9232 ‘ Set the configured value of HHSC2 to 2000.
M9000 K100
— @ Start C237 the software high-speed counter.

K100
Start C240 the software high-speed counter.

FEND |Main program ends.
1050 |HHSC1's interrupt sub-routine.

Y0

YO0 reversed phrase output.

M9000

— REF Y0 K8 |Output YO status instantly.

IRET |Interrupt sub-routine returns.

1060 |HHSC2's interrupt sub-routine.

Y1
Y1 reversed phrase output.

M9000

— REF Y0 K8 |Output Y1 status instantly.
IRET |Interrupt sub-routine returns.
Program ends.
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B.Communication Functions Introduction

B-1 User Guide for Communication Functions

B-1-1 Communication Interface
The communication interfaces used by M, VB and VH series PLC are RS-232, S-422 and RS-485.

® RS-232 Interface Normally used for point to point short distance (within 15 meters) communication.
The main units of M, VB and VH series PLC all have built-in RS-232 interface (CP1), which is used to
connect to computer system for editing program.

® RS-422 Interface Normally used for point to point long distance communication.

® RS-485 Interface Normally used for multi-points long distance communication. Since it provides
multi-points data exchange function and long distance communication function, so now is widely
used in industrial control area.

B-1-2 Communication Parameters
When transfer data through communication interface, the data bit length, parity, stop bit and transfer
speed need to be configured first, they are called communication parameters, and can also be treated
as hardware level communication protocol. The communication parameter configurations must be
consistent for all communication devices in the system.

B-1-3 Communication Protocols

All devices which can communicate have communication protocols. Communication protocol is
software level protocol, and different devices exchange data through the same protocol. A
communication protocol usually consists of starting character, station number, communication
command, data content, end character and check code, etc. Of course, each of the devices defines
its own communication protocol according to the need. Some follow the common protocols in the
market, and the most commonly known one is MODBUS.

B-1-4 Communication Principles

When two or more than two devices try to exchange data, we need to connect them to form a
communication circuit. And this communication circuit needs to follow the basic principles below to
start working:

® Have consistent communication interface.
® Have consistent communication parameters.

® Have consistent communication protocols.

® The communication circuit must have a main leader role.

B-1-5 Safety Notes for Constructing Communication Systems

e Keep away from high noise source when wiring. Do not use the same groove as the power wire uses
in the distribution box. Externally, keep as far away as possible from devices which have electric
magnetic radiation.

® Pay attention to the communication distance and choose a suitable communication interface. Since
the configurations of RS-485 interface is much better than RS-232, try to use RS-485 interface if
possible for industrial control system. But there are also many guidelines need to take note when
use RS-485 interface, please make sure they are strictly followed.

® Guidelines of using RS-485 interface

(D The transfer wire need to use shielded twisted pair wire. Normal twisted pair wire can be used when
conducting short distance communication in low noise environment to cut down cost. But in high
noise environment, long distance communication or in occasions where high communication
quality is required, the dedicated transfer wire for RS-485 (like Belden 9841) is recommended. It
may make higher budget, but the communication quality will be improved magnificently.

(@ Make sure the principle of connect in sequence is followed when do hardware wiring, and do not
use T type wiring method, star type wiring method or any other wiring method for convenience.

T Type Wiring Star Type Wiring Connectin Sequence Wiring
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(® Terminal resistances must be parallel connected to the two terminal points of the whole
communication circuit. For the twisted pair wire used by RS-485 interface, the terminal
resistances should choose 120 Q 1/2 W ones.

1200 % W 1200 & W
D+ D— D+ D— D+ D—-
Terminal device Terminal device

The communication wiring devices provided by VB and VH series PLC all have built-in terminal
resistances, some of them can be enabled using sliding switch option, and some of them can be
enabled using barrier terminal block style short connect option. For those communication
devices which have no built-in terminal resistances, take special note during wiring to ensure that
the external terminal resistances are well connected.

® Although the RS-485 is a two-wires-style interface, when the distance between 2 communication
devices is too long, communication often fails for the earth electric potential difference of the 2
devices is too big. Thus we normally recommend using the shield layer of the transfer wire to
connect the SG terminals of the 2 devices, so that the earth electric potential difference can be
reduced, and the communication can work well.

/ Shielded Twisted Pair wire \

D+ | D—| SG SG | D— | D+

(® When the number of serial connections the RS-485 circuit has exceeds certain amount (depends
on the specification of the devices connected, usually 32), an RS-485 amplifier has to be added
to the circuit.

(® According to the standard specifications of RS-485 interface, the longest communication
distance is 1200 meters. When the RS-485 communication circuit exceeds this distance, the
RS-485 amplifier must be added to increase the communication distance.

It is possible that one communication circuit connects with different devices at the same time, so
when the communication fails, carefully check whether all wirings are correct and stable and
whether the configuration values of each device are correct. Sometimes can even separate the
devices to do individual checking to make sure it work well, before connecting it with many other
devices and making it more difficult to find out the problem.

Misconception about communication speed. The communication systems are built for various
purposes and usages. People usually think that for speed, faster is the better, but this conception is
actually not always true, because faster communication speed need to be supported by higher
communication quality, and also means more expensive system construction budget. So the correct
way is to choose a suitable communication speed according to the need, think a reasonable
construction budget and target for stable communication quality.

When the built communication system is able to function, but often has interruptions or errors,
results in unsmooth and delayed transfer of the data, the following suggestions are given:

(D Check whether the communication software is working properly, including whether the
communication parameters (like the time-out time setting) are correct.

@ Reduce environmental interferences. Detailed method includes lower the load frequency of
frequency converters; make sure the earth connection system of the frequency converters and
power suppliers are set up properly; or even add noise suppress devices to the power wire.

® If normal transfer wire is used, the user is suggested to change it to RS-485 dedicated transfer wire.

@ Re-wire the transfer wire, and follow the keep away from noise source principle.
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B-2 Communication System Structure
B-2-1 Communication System Structure of M Series PLC

CP2 - - -
: T A o - R E =
RS-232
T = =
-, . - i ﬂw
=]
: —a -y
RS-422 - .3
RS-485 g 3 2 =
i b |
CP1
RS-232

# COM Port 1 (CP1)

The CP1 is a built-in RS-232 communication standard interface.
The applicable communication type of CP1 is the Computer Link, which is to execute the M, VB and VH
Series communication protocol. Its main purposes are to:

1.
2.
3.

Connect to the programming tools (Computer + Ladder Master or PDA + NeoTouch).
Connect to the HMI (Human-Machine Interface) or SCADA (Supervisor Control And Data Acquisition)
Connect with a MODEM, which is for remote program modification and data monitoring.

# COM Port 2 (CP2)

CP2 is a multi-functional expansion communication port and it can be used for various communication
applications.

1.

Computer Link — Uses the M, VB and VH Series communication protocol and it has the same purpose
for use as CP1 in the RS-232 interface. By the RS-485 interface, a computer and several PLCs can
constitute a monitoring local access network.

. Easy Link — Uses the M, VB and VH Series communication protocol. Basically this application type is

similar to the Computer Link, except this Easy Link uses a Main Unit of M or VB Series (which is
called “Master PLC” ) to replace the computer, HMI or SCADA in the local network. For the data
transfer in the network, programmer need to put the LINK instruction (FNC 89) in the Master PLC's
program to access the data in Slave PLCs.

. CPU Link — Uses the dedicated communication protocol and it is only available by the RS-485 interface.

The CPU Link allows to transfer data between (2 ~ 8) PLCs, usually it is used for the distributed control
system.

. Parallel Link — Uses the dedicated communication protocol and it has the same purpose for use as

the CPU Link, except its procedure is simpler and allows to transfer data between only 2 PLCs.

. MODBUS - Uses the MODBUS (Slave) communication protocol (the MODBUS is a standard open

source communication protocol). Usually all the SCADA (Supervisor Control And Data Acquisition)
and HMI (Human-Machine Interfaces) have the MODBUS communication protocol.

. MODEM Communication — Actively contacts with a MODEM when the PLC boots up (MODEM's "AA’

sign should light on), then exercises M, VB and VH Series communication protocol. By the linked
MODEMs, the PLC allows to perform remote program modification or data monitoring.

. MODEM Dialing — Uses the function of MODEM Communication above (if the dialing function of VB

Series PLC and MODEM are activated) then triggers the PLC's Dial-up Connection to link with the
other PLC. The function is very useful, especially for remote abnormality report, security system and
data collector.

. Non-Protocol — It does not administer any specific communication protocol. All communication

processes are customized and completed by PLC program. It uses RS instruction (FNC80) to
receive and transfer communication operation. This communication type is usually used for links
with other peripherals in the market, such as temperature controller, frequency converter, displayer,
printer, card reader or bar code reader.
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I Communication Expansion Board

M-232R and M-485R are expansion cards
for M series PLC's second communication
port (CP2).

The CP2 of M series PLC is a multi-usage
port which can execute many
communication functions like Computer
Link, CPU Link, Parallel Link, Easy Link,
MODBUS, MODEM Communication,
MODEM Dialing and Non Protocol
Communication.

Item

M-232R

M-485R

Communication
Interface

RS-232C

RS-422/RS-485

Isolation Method

Photo-coupler Isolation

Distance

15 Meters

1000 Meters

Communication
Method

Half-duplex

Communication
Speed

300/600/1200/2400/4800/9600/19200/38400 bps

Communication
Protocol

Computer Link
Easy Link
MODEM

Parallel Link

MODBUS

Protocol of M, VB &VH
Series PLC

. Dedicated Protocol

. Protocol by other producer

Computer Link | protocol of M, VB &VH
Easy Link Series PLC

. User customized and
complete using PLC
program, then
communicate with other
equipment through RS
instruction.

Non Protocol

CPU Link } Dedicated Protocol
Parallel Link
MODBUS . Protocol by other producer

- User customized and
complete using PLC
program, then
communicate with other
equipment through RS
instruction.

Non Protocol

Power Supply

DC5V 20mA (from PLC power supply)

DC5V 15mA (from PLC Power Supply)
DC24V 60mA (from external Power Supply)

Wiring Method

: CD

: RXD

: TXD

1 SG

: RTS

: CTS

* NotUse

“NWwWhrO
N ©
O©oONOTWN —

® 4,6

D-Sub Connector
9Pin Male Connector

PCB Style Terminal Block

24+
SG
RDA
RDB
SDA
SDB

MMM

Parameter
Configuration

For CP2 relevant parameter configuration settings please use the “System CPU Expansion
Card's Communication Port Setting” function of the programming software Ladder Master.
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B-2-2 Communication System Structure of VB Series PLC

CP2

RS-232 7 w ﬁ;i
RS-422 AN
RS-485 el _1_ ".

VB-232 VB-485 VB-485A

RS-232
RS-485

|
!‘U
w

RS-232

VB-CADP VB Series
Main Unit

RS-485

CP1

& COM Port 1 (CP1)

The CP1 is a built-in RS-232 communication standard interface. It is available to connect with other
equipment via either the USB type or the white JST 4P connector.

The applicable communication type of CP1 is the Computer Link, which is to execute the M, VB and VH
Series communication protocol. Its main purposes are to:

1.

Connect to the programming tools (Computer + Ladder Master or PDA + NeoTouch).

2. Connect to the HMI (Human-Machine Interface) or SCADA (Supervisor Control And Data Acquisition)
3. Connect with a MODEM, which is for remote program modification and data monitoring.

& COM Port2 (CP2)
CP2 is a multi-functional expansion comm. port and can be used for many comm. Applications.

1.

Computer Link — Uses M, VB and VH Series comm. protocol and has same usage as CP1 for RS-232
interface. For RS-485 interface, a pc and several PLCs can form a monitoring local access network.

. Easy Link — Uses M, VB and VH Series comm. protocol. Basically it is similar to Computer Link, except

that a M or VB Series Main Unit (“Master PLC”) is used to replace the pc in the local network. For data
exchange, LINK (FNC 89) need to be used in Master PLC program to access data in Slave PLCs.

. CPU Link — Uses dedicated communication protocol and is only available for RS-485 interface. It allows

to transfer data between (2 ~ 8) PLCs, usually it is used for distributed control system.

. Parallel Link — Uses dedicated comm. protocol and has same usage as CPU Link, except its

procedure is simpler and allows to transfer data between only 2 PLCs.

. MODBUS - Uses MODBUS (Master/Slave) comm. protocol (standard open source comm. Protocol)

Common SCADA and HMI have this MODBUS communication protocol. The market sold devices
without VB comm. Protocol can connect to VB series PLC through this application type.

. MODEM Communication — Actively contacts with MODEM when PLC boots up (MODEM AA sign is

on), then runs M, VB and VH protocol through MODEMSs to modify remote program or monitor data.

. MODEM Dialing — Use MODEM functions above, if VB PLC connects MODEM then trigger PLC Dial-up

to link with other PLCs, especially useful for remote abnormality report, security sys. And data collect.

. Non-Protocol — Does not use specific comm. Protocol. Comm. processe is customized and done by

PLC program. It uses RS instruction (FNC80) to receive/transfer data. It is usually used to link with
temperature controller, frequency converter or bar code reader etc in market.

¢ COMPort3 (CP3)

The CP3 is a RS-485 communication port which is expanded by the VB-CADP expansion module and
the communication type is assigned as Computer Link (using the M,VB and VH Series communication
protocol). Itis usually linked with the HMI (Human-Machine Interface) or the SCADA (Supervisor
Control And Data Acquisition) to make the monitoring of local networking.

4 VB-1COM

The VB Series PLC Serial Link Communication Module provides a RS-232/RS-485 communication port.
It does not administer any specific communication protocol. All the communication processes are
customized and completed by the PLC program. This module is usually used for to communicate with
other peripherals, such as commercially available temperature controller, frequency converter or bar
code reader. A Main Unit can expand up to 16 VB-1COM modules.
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I Communication Expansion Cards

The VB-232 and VB-485 are the Second
COM Port (CP2) expansion cards of the
VB Series PLC.

The CP2 of the VB & VH Series PLC is a
multi-functional communication port that

v can be used for multifarious
- communication types, e.g. Computer
Link, CPU Link, Parallel Link, Easy Link,
MODBUS Communication, MODEM
Communication and Non-Protocol
Communication.
Item VB-232 VB-485

Communication

liEane RS-232C RS-422/RS-485

Isolation Method | No Isolation

LED Indicator | RXD ~ TXD

Distance

15 M (48.21') Max.

50 M (164.04') Max.

Communication
Method

Half-duplex

Communication
Speed

300/600/1200/2400/4800/9600/19200/38400 bps

Communication
Protocol

Computer Link .
M, VB and VH Series PLC

Easy Link cati ¢ |
MODEM communication protoco
Parallel Link : Dedicated Protocol
MODBUS . Protocol by other producer

. User customized and
complete using PLC
program, then
communicate with other
equipment through RS
instruction.

Non Protocol

3% The VB Series PLC supports all the
communication protocols mentioned
above. The VH series PLC only supports
Computer Link, MODBUS and Non
Protocol Communication.

Computer Link | M, VB and VH Series PLC
Easy Link communication protocol

CPU Link. } Dedicated Protocol
Parallel Link
MODBUS . Protocol by other producer

. User customized and
complete using PLC
program, then
communicate with other
equipment through RS
instruction.

% The VB Series PLC supports all the
communication protocols mentioned
above. The VH series PLC only supports
Computer Link, MODBUS and Non
Protocol Communication.

Non Protocol

Power Supply

DC 5V, 1T0mA (from PLC Main Unit)

DC 5V, 60mA (from PLC Main Unit)

Wiring Method

12345
1:CD
3 : TXD
6789 5 :SG
7 + RTS
D-Sub Connector 8 : CTS
9Pin Male Connector 4.,6,9 : NotUse

PCB Style Note:
Terminal Block 1 RS-485 Wiring
® |RX+ D+ & |RX+
® |Rx- o ﬁl s
® |Tx+ ® |TX-
® |TX- ® |sG
® [SG

2. SW1 is the terminal
resistance switch
(terminal resistance
120Q.)

Parameter
Configuration

For CP2 relevant parameter configuration settings please use the “System CPU Expansion
Card's Communication Port Setting” function of the programming software Ladder Master.
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I VB-CADP Dual-Port Communication Expansion Module
Itis a CP2 and CP3 expansion module for VB and VH series.

The CP2 provides an isolated RS-232 or RS-485 communication interface.
The communication distance of its RS-485 interface is up to 1000 M (3280").

The CP3 provides isolated RS-485 communication interface with the
communication distance of this RS-485 interface is up to 1000 M (3280").

The CP2 of the VB Series PLC is a multi-functional communication port which
can be assigned for various communication applications, e.g. Computer Link,
CPU Link, Parallel Link, Easy Link, MODBUS Communication, MODEM
Communication and Non-Protocol Communication.

Iltem CP2 CP3
Communication
Interface RS-232 RS-485 RS-485

Isolation Method | Photocoupler Isolation

LED Indicator | RX~TX(CP2) RX ~ TX(CP3)
Distance 15 Meters 1000 Meters 1000 Meters
Communication :

Method Half-duplex

ggg”ergun'ca“o” 300/600/1200/2400/4800/9600/19200/38400 bps | 19200 bps

Computer Link : M, VBandVH Series
PLC communication
protocol

M, VB and VH Series PLC

Easy Link o
communication protocol

Computer Link
MODEM(RS-232)

CPU Link (RS-485) Baud Rate : 19200 bps

} Dedicated Protocol

Parallel Link )
Data Length : 7 bits (ASCII)
MODBUS . Protocol by other producer
o Parity : EVEN
Communication | Non Protocol  : User customized and
Protocol complete using PLC Stopbit  : 1bit

program, then
communicate with other
equipment through RS
instruction.

% The VB Series PLC supports all the
communication protocols mentioned
above. The VH series PLC only supports
Computer Link, MODBUS and Non
Protocol Communication.

Power Supply DC 24V +10%, 70mA (External power required)

485G D+ D- SHORT FOR TR_|CP2
. 232G

Wiring Method | Barrier style terminal block connection VB-CADP

+ 24V IN_- . SHORT FOR TR_|CP3
+ . 485G D+ D-

For selection of CP2 application types and
relevant parameter configuration settings, Communication station number setting is
please use the developmental software by the rotary switch on the left side of the
Ladder Master, then open the option: “System | module. (00 ~99)

2nd COM Port Setting.... ”.

Parameter
Configuration

e \When a Main Unit connects with a VB-CADP Module, the CP1 in the Main Unit will be disabled and
its function will be replaced by the CP1 in the VB-CADP.

e The VB-CADP Module also provides the Power LED and RX, TX transmission indicators for the CP1.
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I VB-485A RS-485 Communication Expansion Module
The Second COM Port (CP2) expansion module for a Main Unit.

Itis an isolated RS-485 communication interface, the distance is up to 1000
M (3280").

The CP2 of the VB and VH Series PLC is a multi-functional communication
port that can be assigned for various communication applications, e.g.
Computer Link, CPU Link, Parallel Link, Easy Link, MODBUS Communication,
MODEM Communication and Non-Protocol Communication.

Item

Specification

Communication
Interface

RS-485

Isolation Method

Photocoupler Isolation

LED Indicator

PWR ~ RX ~ TX

Distance

1000 Meters

Communication
Method

Half-duplex

Communication
Speed

300/600/1200/2400/4800/9600/19200/38400 bps

Communication
Protocol

Computer Link } M, VB and VH Series PLC communication protocol

Easy Link

CPU Link . -

parallel Link } Dedicated communication protocol

MODBUS . Protocol by other producer

Non Protocol : User customized and complete using PLC program,

then communicate with other equipment through RS instruction.

% The VB Series PLC supports all the communication protocols mentioned above.
The VH series PLC only supports Computer Link, MODBUS and Non Protocol
Communication.

Power Supply

DC 24V =10% , 55mA (External power required)

Wiring Method

SG D+ D- SHORT FOR TR [CP2
. . . . .

Barrier style terminal block connection VB-485A

[ 2avIN_-T o T o T o ]
= [ o [ o [ o [ =

Parameter
Configuration

For CP2 relevant parameter configuration settings please use the “System CPU Expansion
Card's Communication Port Setting” function of the programming software Ladder Master.

& About the specifications and introduction of VB-1 COM communication module, please refer
to “B-4VB-1 COM Serial Link Communication Module”
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B-2-3 Communication System Structure of VH Series PLC
CP2

RS-232 7N
RS-422 ! [
RS-485 - i

VB-232 VB-485 VB-485A

RS-232 \

RS-485 Eﬁ;‘; ‘ R
— & VB-CADP VH Series
CP3 on i Main Unit

Creaes |

CP1

RS-232

# COM Port 1 (CP1)

The CP1 is a built-in RS-232 communication standard interface. It is available to connect with other
equipment via either the USB type or the white JST 4P connector.

The applicable communication type of CP1 is the Computer Link, which is to execute the M, VB and VH
Series communication protocol. Its main purposes are to:

1. Connect to the programming tools (Computer + Ladder Master or PDA + NeoTouch).
2. Connect to the HMI (Human-Machine Interface) or SCADA (Supervisor Control And Data Acquisition)
3. Connect with a MODEM, which is for remote program modification and data monitoring.

¢ COMPort2 (CP2)
CP2 is a multi-functional expansion comm. port and can be used for many comm. Applications.

1. Computer Link — Uses M, VB and VH Series comm. protocol and has same usage as CP1 for RS-232
interface. For RS-485 interface, a pc and several PLCs can form a monitoring local access network.

2.MODBUS - Uses MODBUS (Master/Slave) comm. protocol (standard open source comm. Protocol)
Common SCADA and HMI have this MODBUS communication protocol. The market sold devices
without VH comm. Protocol can connect to VB series PLC through this application type.

3. Non-Protocol — Does not use specific comm. Protocol. Comm. processe is customized and done by
PLC program. It uses RS instruction (FNC80) to receive/transfer data. It is usually used to link with
temperature controller, frequency converter or bar code reader etc in market.

# COM Port 3 (CP3)

The CP3 is a RS-485 communication port which is expanded by the VB-CADP expansion module and
the communication type is assigned as Computer Link (using the M,VB and VH Series communication
protocol). Itis usually linked with the HMI (Human-Machine Interface) or the SCADA (Supervisor
Control And Data Acquisition) to make the monitoring of local networking.

& For introductions on the communication expansion boards (VB-232, VB-485) and
communication expansion modules (VB-485A, VB-CADP) please refer to “B-2-2 Communication
System Structure of VB Series PLC”
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B-3 Communication Operation Mode

The M, VB and VH series PLCs have complete communication functions and multiple
communication working modes.

CP1 and CP3 support M, VB and VH communication protocols. CP2 is a multi-functional
communication port which supports many other communication applications besides the M, VB and
VH communication protocol, e.g. Easy Link, CPU Link, Parallel Link, MODBUS Communication,
MODEM Communication, MODEM Dialing and Non-Protocol Communication. The introductions of
these working modes are listed below.

B-3-1 Choosing an Operation Mode for CP2 Communication
Since CP2 supports many operation modes, the user needs to select and set an operation mode before
using it.
The operation mode of CP2 is configured by the programming tool Ladder Master, the steps are as below:

i B Bt W Ioob Coomouesbon | Sweem Windeess  Halp (=1
w Duasplers Coonpanent Bk e 1=
Displey 301 Ladder Fi

w D ey Pelomior ¥ edos of Sopplesd [ostrchon
o Dokt ith c ok aond Compome Hickiams
Tidzy Wat efter Parsing

Color Azsipnment
BLCC [ootralize
Bl o Cloch Sathng ...

PLC [odn civasticon

File Ragisier Edit ... [E
Held e [H]
Diwts Hemle Aecess.. D)

Laddec Mader Skebon Humbec Amagnment ..
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Click “System” in the menu toolbar.

! COMPortTupe RES-485

Application IEnmputer Link - I

~ Computer Link DHR =N '
F Protocol
Maon Protocol
Modbus

CPU Link
Eazy Link
Parallel Link.

Select “2nd COM Port Setting” from the Station Mumber
drop-down menu.

The screen will show configuration window as on
the right, Select an application type as you wish.

Baud Rate Il‘32|:ll:l ,I

Every application type has its corresponding interface
to guide the user in the parameter setting process.

Click “Transmit Setup” after configuration done,

Tranzmit Setup I Cancel
to transfer the settings to PLC main unit.
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B-3-2 ComputerLink

& A computer, HMI (Human-Machine Interface) or SCADA (Supervisor Control and Data Acquisition) can
connect to PLCs via the Computer Link. For RS-232 interface, its usage is the same as CP1. For RS-485
interface, normally a computer and many PLCs are used to form a local monitor network.

— CP1 mm . m
r_“ﬂ CpP2 e T I or _’r N e — l
A1 Rseaz - | i i ! i
Human-Machine m
Interface VB-PLC+VB-CADP VB-232 VB-PLC
cP> | | (| | | P | S |
R -y == BT
S | B RS-422 i - i i ... J -+ ’i‘ | |
) po e | ki | | i c N | o
‘_'f' e VB-485A VB-CADP VB-485
el &7 VB-PLC+{VBfCADP \/B-PLC+{VB—485A VB-PLC+{\/B¢185A M-PLC+M-485R
SCADA VB-485 VB-485 VB-CADP
‘ 256 units maximum
Item Specification
Transmission RS-232 RS-422/RS-485
Interface
Communication | M, VB and VH Series Communication Protocol
Protocol
Communication -
Nethod Half-duplex
Communication | pata Length: 7 bits (ASCIl);  Parity: EVEN:  Stop Bit: 1 bit
Parameter
Baud Rate CP1and CP3: 19200 bps; CP2:4800/9600/19200/38400 bps
Distance 15 M (49" 1000 M (3280"); (50 M /164", if the network has a VB-485)
Number of Linked 1 stati 256 stations maximum (when more than 32 stations, a
Stations station powered booster is required)
Connection CP1: Main Unit Built-in CP2 ! VB-485 + VB-485A ~ VB-CADP or M-485R
Equipment CP2:VB-232, VB-CADP or M-232R CP3 : VB-CADP
Linkable PLC VB Series, VH Series and M Series PLC
Bgiggg?QSfer Including all of X, Y, M, S, T, C and D

e For any device tries to communicate with M, VB and VH series PLCs, like computer, HMI, etc, as long as
it follows the communication protocol of M, VB and VH series PLC to send proper command, PLC will
respond to the communicating request. About the communication protocol of M, VB and VH series
PLCs, please refer to “B-5 Communication Protocol of M, VB and VH Series”.

e The SCADA or HMI producers usually write corresponding driver programs according to the
communication protocols provided by the PLC producers. So that the SCADA and HMI users only need
to choose the proper driver program at the planning stage to connect the SCADA, HMI and PLCs
together to construct a monitor network.

e Since the M, VB and VH series of PLCs use the same comm. protocol, the SCADA or HMI can choose
any driver program of VIGOR M, VB or VH series. Anyway, some imported SCADA or HMI do not have
M, VB or VH series driver program, thus they need to connect by “Other Producer's comm. protocol
(MODBUS)". For detailed introduction, please refer to “B-3-6 MODBUS Communication”.

e When CP2 is used for Computer Link, the comm. station number is shown in special register D9121.
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& Application Example

This example connects to Station 1 and Station 2 PLCs from the computer communication port
(normally RS-232) through a market sold RS-232 to RS-485 converter. Then run the Ladder Master in
PC to connect to station 1 and station 2 for program downloading/uploading and monitor work.

Market Sold Converter

RS-232
RS-232 @
s I |
OO RS-485

RS-485

Ladder Master

VB-485

VB-PLC
Computer Link

station 1

VB-PLC
VB-485| Computer Link

station 2

e First, set the CP2 parameter for each PLC by Ladder Master though CP1

! COMPort Type RS-485

Application
r~ Computer Link D

Station Mumber (Mon Protocol

Modbus
CPU Lirk,
Eazy Link
Parallel Link

Baud Rate Ilgzgg vI

Tranzmit Setup I Cancel I

Select the application to be
Computer Link

Application

Baud Rate

| COM Pait Type

I Computer Link. |+ I

i~ Computer Link Detail

Station Nurnber

R3-485

”lijl

a1 v 7 e o [

-

12200 -

Transmit Setup I

Cancel ]

Set PLC station number to be
station 1 and station 2

e Set the communication rate in Ladder Master.
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| COM Port Type RS-485

Application I Computer Link |+ I

r Computer Link Detail

Station Murmnber ID ,l

Baud Rate

Tranzmit Setup | Cancel |

Set the baud rate, all PLCs
and Ladder Master should
have the same rate

COM Port Properties

Baud Rate:

r COM Pott———
COM1 ——3» P 1T
CoM2

COM3

COM4

COMS

COME

COM7

CoMe

COM9

COM10

COM11

CoM12

COM13

COM14

COM15

COM16

Off-line

(]9 | Cancel I

OO00000000O000000®




e Set the communication station number in Ladder Master to connect and communicate with this PLC
station.
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B-3-3 Easy Link

& This mode uses the M, VB and VH Series communication protocol as same as the Computer Link
does, except that it uses a Main Unit of M or VB Series (which is called “Master PLC" ) to replace the
computer in the local network. For the data transfer in the network, the programmer needs to put the
LINK instruction (FNC 89) in the Master PLC's program to access the data in Slave PLCs. This mode is
mainly used for many PLCs to exchange a lot of data with each other.

CP2
RS-422/RS-485

u oy

ST

e =

u i'*l |

L = L= Ere ety | ¥
VB-48bA VB-CADP VB-485

VB-PLC+ { VB-CADP VB-PLC+ { VB-485A VB-PLC+ { VB-485A M-PLC+M-485R
VB-48b VB-485 VB-CADP

256 units maximum

Item Specification
Transmission RS-422/RS-485
Interface
grcgJTorggPication M, VB and VH Series Communication Protocol
communication | Haif-duplex
ggrfgmggrcaﬂon Data Length: 7 bits (ASCII);  Parity: EVEN;  Stop Bit: 1 bit
Baud Rate 4800/9600/19200/38400 bps
Distance 1000 M (3280Y; (50 M /164", if the network has a VB-485)
gt%rt?gr?sr of Linked| 256 stations maximum  (when more than 32 stations, a powered booster is required)
Egﬂ%?ﬁgﬁ{‘ VB or VH Series: VB-485, VB-485A or VB-CADP; M Series: M-485R
Linkable PLC VB Series and M Series PLC (VH Series can be used as Slave)
Caagumsier | Including all of X, Y,M, 8, T, C and D

& The next page int

roduces how to use LINK instruction.
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FNC 89 . o M | VB | VH
Easy Link Communication R e
LINK — ——{LINK &) G2 ] y .
Operand Devices
X | Y| M| S |KaX|[KnY|[KaM|[KuS| T | C | D | SD| P | V,Z | KH| VZ index
S1 O @)
S2 O
S1:Head ID number of the register, which describe
X20 D) the data transfer/receive actions
—f F——]LINK D1000 D100 ] . . .
S2: Instruction working area, occupies 4

consecutive registers

If the M Series CPU module mounts a M-232R or M-485 communication card, the CPU module will have
the CP2 (2" Communication Port). Then, via this instruction to proceed data transfer between PLCs.

If the VB Series Main Unit mounts a communication card (VB-232 or VB-485) or a communication
module (VB-485A, VB-CADP etc.), the Main Unit will have the CP2 (2™. Communication Port). Then, via
this instruction to proceed data transfer between PLCs.

The CP2 is a multi-functional expanded communication port, it can be used for multiplex
communication types. When the CP2 is assigned to this instruction, the communication type should
use “EASY LINK” or “COMPUTER LINK”. To select and relative parameters setting about the
manipulation type of CP2, please use the option in the programming tool Ladder Master “System---2"
COM Port Setting...” to get the right setting.

At most 256 nodes of M/VB Series PLC (slave VH series). can be linked together via this instruction
and the RS-485 interface. The instruction can use for transfer the data of device X, Y, M, S, T, C and D.

As the diagram below, select one of these linked PLCs as the Master station and the rest as Slave
stations. Use the program develop devices (e.g. Ladder Master) to set the “EASY LINK” or
“COMPUTER LINK” as the communication mode between the Master and Slave stations, and set each
Slave station properly (the range of station ID number is 1 ~255). And then, write the data
transmission/receiving command (designated by this instruction) to the Master station, to achieve the
data transmission between PLCs.

CP2 CP2/CP3 cpz2/CcP3 | CP2/CP3
M/VB PLC M/VB PLC M/VB PLC M/VB PLC
Master station  Slave station 1 Slave station 2 Slave station n

When X20= “ON”, the LINK instruction will start to be performed. Based on the designated register
string (which initiating from D1000), to do the data write or read action to the appointed Slave PLC
station. And also, D100 ~ D103 store the status of the instruction execution.

Every time the transmission/receiving operation which designated by(Svis duly completed, the M9199
will be “ON” for a scan time. And then, it will repeat the data transmission/receiving processes from
the first data again.

When X20="0ON"” = “OFF”, the instruction will be stopped and the data transmission/receiving will be
disabled immediately.

The LINK instruction can be used once only in the program.
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* The register headed with(S1is used to describe the data transmission/receiving information:

Content o
Value Description
D1000| 1 ~255 To designate the number of transferred and received data sets. Each data
- transmission/receiving set should be described with 7 registers.
D1001| 1 -~255 Designates the Slave station ID number, to proceed data transmission/receiving for the
- particular Slave station
D1002] 1~2 Instruction code. 1: read data from Slave stations; 2: write data in Slave stations
D1003| 1-64 Length of data transferred or received. (If the data designated is a 32-bit counter, the
content value = 1 ~ 32)
Designates the device type of the Master station
1:Input Contact X
2:Output Contact Y
3:Auxiliary CoilM
4:State Coil S
D1ooa| |76 5:Timer Contact T
10~13 6:Counter Contact C
10:The Present-value Register of the Timer
11:16-bit Counter, Present-value Register
12:32-bit Counter, Present-value Register
13:Data Register D
D1005 Designates the initial ID number of the Master station device
D1006 1 0~~61 3 Designates the device type of the Slave station
D1007 Designates the initial ID number of the Slave station device
D1008| 1~255 Designates the Slave station ID number
D1009| 1~2 Instruction code
D1010| 1~64 Length of data transferred/received
D1011 10~N61 3 Designates the device type of the Master station
D1012 Designates the initial ID number of the Master station device
D1013 1 0~~61 3 Designates the device type of the Slave station
D1014 Designates the initial ID number of the Slave station device

* The attributes of the devices designated in a data transmission/receiving operation should be
the same. For example, if the device designated by the Master station is a bit device, then the
designated device of the Slave station should be also a bit device.

* The instruction working area headed with(S2):

Description
Lower 8 bits| The Slave station ID number when a communication error occurs
Instruction working status
0:Normal data transmission/receiving
2:Error of the length of the transferred/received data (unequal to 1 ~ 64)
D100 , 4:Error of the designated device type
Upper 8 bits 5:Error of the designated device ID number
6:The attributes of the designated devices by the Master and Slave stations are different
A:Normal communications but no response from Slave stations
B:Abnormal communications
D101 . ) . .
2 The working area required when the instruction is performed
D103

uonelsado Bulaieoa./UOISSILUSUEBI]
B1Ep | 8] Jo uonduosa(

uoljesado BUIAIGO8I/UOISSIWUSURY]
Blep ,,2 8yl Jo uonduosaQ
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* Programming Example

M9002
MOV K2 D1000 ‘ Build data receive/send communication table.
User can also use “Ladder Master - Edit Communication Table” function to
; replace this block of program.
MOV K100 D1014 |
M9000

——{LINK D1000 D100 | EASY LINK communication instruction

There are totally 2 transmission/receiving data sets in this example.
(D Read D10 ~ D19 of Slave station #5 to DO ~ D9 of the Master station
(@ Write MO ~ M29 of the Master station to M100 ~ M129 of Slave station #2.

Content Value
D1000 2 Two transmission/receiving data sets
D1001 5 Designates Slave station #5
D1002 1 Reads data from the Slave station
D1003 10 Length of the data to be read The 1% transmission/receiving data set:
D1004 13 K Designates the device headed D10~ D19 of Slfve station #5
D1005 0 J with the Master station as DO DO ~ D9 of the Master
D1006 13 \ Designates the device headed
D1007 10 S with the Slave station as D10
D1008 2 Designates Slave station #2
D1009 2 Write data to the Slave station
D1010 30 Length of the data to be written The 2" transmission/receiving data set:
D1011 3 } Designates the device headed MO ~M29 of th? Master
D1012 with the Master station as MO M100 ~ M129 of Slave station #2
D1013 3 1 Designates the device headed
D1014 100 / with the Slave station as M100

e Edit Communication Table

Besides using program to build data receiving/sending communication table, Ladder Master provides a
more user-friendly data input interface to let the users build communication table.

Select the Ladder Master “Tools ---- Edit Communication Table ....” menu to enter the communication table
edition screen. Through a step-by-step guiding window, the user can easily create and edit communication
table.

After the edition is done, the communication data will be stored into file register assigned by the user, and
the table is created. This function also allows the user to retrieve the table data back from file register for
editing.

For VB series PLCs, the file register is read-only, and its value will be treated as part of the user program.
When user copy or save program file, the file register together with the program itself will be copied or
saved. This feature makes the file register very suitable for communication table storing. It can be easily
copied from and helps to save PLC program space. For detailed introduction on file register, please refer
to “2-9 File Register (D)”.

¢ Communication Table Example
M9000

— F——{LINK D1000 D100 |
Instruction:| LINK v

Table Starting Paosition:{ D1000

Table Length: 15

Number | Command | Master Data Slave ID Slave Data | Length |Word / Bit
1 Read DO <{-- 5 D10 10 W
2 Write MO -—> 2 M100 30 B
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& Application Example

This example connects 2 VB series PLCs through RS-485 interface and executes Computer Link

communication (M, VB and VH communication protocol). These 2 VB series PLCs have station number
of 0 (Master) and 1 (Slave) respectively.

VB-PLC VB-PLC
VB-485| Computer Link VB-485| Computer Link
station 0 station 1

e Set the CP2 parameter for each PLC by Ladder Master though CP1

Sl COM Port - Basic Setup [ %] Sl COM Port - Basic Setup E
| COMPotType RS-485 | COM Port Type RS-485 | COM Port Type RS-485
Application ICom uter Link, VI Application IEomputer Link vl Application IEomputer Link vl
uter Link r Computer Link Detail r~ Computer Link D etail
Station Mumber lm vI Station Mumber ID ,l
o]
1 -
Paralel Link 2 s
4
L5
b
? -
Baud Rate !19200 vl Baud Rate lm Baud Rate
Trangmit Setup | Cancel | Tranzmit Setup | Cancel | Tranzmit Setup | Cancel |
Select the application to be Set PLC station number to be Set the baud rate, each PLC
Computer Link station 0 and station 1

and Ladder Master should
have the same rate

e When this example executes, the 2 PLCs exchange data with each other, the VR1 value of master
PLC will be shown on the screen of slave PLC, and the VR1 value of slave PLC will be shown on the
screen of the master PLC.

At first, the master PLC reads the value of VR1, and then stores this value in DO register. Then it
writes the value of register DO through communication interface into the D1 register of slave PLC.
The slave PLC reads the VR1 value at the same time, and put the value into register DO. Then the
master PLC reads the DO register of the slave PLC through the communication interface, and then

put this value into the D1 register of master PLC, at last, the master PLC shows the value of D1
register onto the screen.
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e Program of the Master PLC

M9002

— MOV K3 D9080 | , , . . .

Set the display screen to display mode 3 (displays a 4-digits numeric value),
and show the value of D1 onto the screen.

MOV K1 D9081 |

M9000

— VRRD K1 DO |Read the value of VR1, and store it to DO.

_M?OOO LINK D1000 D100 ‘ Execute data receiving/transmitting job of the communication table starting
from D1000.

® Program of the Slave PLC
M9002

MOV K3 D9080 |

Set the display screen to display mode 3 (displays a 4-digits numeric value),
and show the value of D1 onto the screen.

MOV K1 D9081 |

M9000

VRRD K1 DO |Read the value of VR1, and store it to DO.

e Edit Communication Table
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B-3-4CPU Link

& CPU Link let 2 ~ 8 PLCs exchange data with each other, and is often used in distributed control system.
In CPU Link network, PLC use dedicated communication protocol, and the PLCs in the network transfer
data automatically based on configuration settings.

CP2
RS-422/RS-485

u i |

o o

m | )

o —

VB-485A VB-CADP VB-485
VB-PLC+ { VB-CADP VB-PLC+ { VB-485A VB-PLC+ { VB-485A M-PLC+M-485R
VB-485 VB-485 VB-CADP

‘ 8 units maximum

Item Specification
Transmission _ _
Interface RS-422/RS-485
groortnorgglmcatlon Dedicated Communication Protocol
Communication ~
Method Half-duplex
Baud Rate 38400 bps
Distance 1000 M (3280"; (50 M /164!, if the network has a VB-485)
Number of ;
Linked Stations | 2~ 8 stations
Connection e VR ) B . e ML
Equipment VB Series: VB-485, VB-485A or VB-CADP; M Series: M-485R
Linkable PLC VB Series and M Series PLC
Station No.|0 (Master)| 1 (Slave) | 2 (Slave) | 3(Slave) | 4 (Slave) | 5(Slave) | 6 (Slave) | 7 (Slave)
oo
gg Mode 1 D0~3 D10~13 | D20~23 | D30~33 | D40~43 | D50~53 | D60~63 | D70~73
(%]
FT Mode 2 D0~3 D10~13 | D20~23 | D30~33 | D40~43 | D50~53 | D60~63 | D70~73
o M1000~ 1031{M1064~1095|M1128~ 1159|M1192~1223| M 1256~ 1287 | M1320~1351|M1384~1415|M1448~1479
= Mode 3 D0O~7 D10~17 | D20~27 | D30~37 | D40~47 | D50~57 | D60~67 | D70~77
M1000~ 1063|M1064~1127| M1128~1191|M1192~1255| M1256~1391|M1320~1383| M 1384~ 1447 | M1448~1511
Linked
g’g Stations No 2 3 4 5 6 7 8
= Mode 1 7mS 11mS 15mS 19mS 23mS 27mS 31mS
<=
§- Mode 2 10mS 15mS 20mS 25m$S 30msS 35mS 40mS
S | Mode3 16mS 24mS 33mS 42mS 50mS 59mS 68mS

e Nearly all the communication work modes of M, VB and VH series PLCs execute communication
work after PLC completes the user program execution. Thus, the communication speed of the
communication circuit is affected by not only the communication rate, but also the scan time of all
the PLCs in the circuit. As a result, it is not easy to calculate the communication time of the circuit.

e CPU Link deals with communication work in instant interrupt way. So its communication speed is the
fastest one, and can calculate the communication time of the circuit easily (see above table). As a
result, it is suitable for distributed control system which requires instant reaction.
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& CPU Link Related Components

For components with symbol “Ill” or are missing from the list below, their relay coils cannot be
driven by instructions and no data can be written to them.

Coil ID. No. Instruction of Function M |VB|VH
m M9183 CPU Link Comm. Failed (Master) Ol O
H M9184 CPU Link Comm. Failed (Slave 1) Ol o0
m M9185 CPU Link Comm. Failed (Slave 2) oo
m M9186 CPU Link Comm. Failed (Slave 3) O] O
H M9187 CPU Link Comm. Failed (Slave 4) ol O
H M9188 CPU Link Comm. Failed (Slave 5) [onNe
H M9189 CPU Link Comm. Failed (Slave 6) Ol O
H M9190 CPU Link Comm. Failed (Slave 7) O] O

Register ID. Instruction of Function M |VB|VH
W Do172 Comm. Time Out time (@]
W DOo177 Number of network slave stations Ol 0
W D9178 Range of send component ol o
W D9179 Time of comm. Retry olo
W D9201 Current network scan time Ol 0
W D9202 Max. network scan time [ONNe)
H D9203 Time of comm. errors happen to master [cN e
m D9204 Time of comm. errors happen to slave 1 OO
m D9205 Time of comm. errors happen to slave 2 ol N6
W D9206 Time of comm. errors happen to slave 3 ol o0
W D9207 Time of comm. errors happen to slave 4 ol o0
W D9208 Time of comm. errors happen to slave 5 ol o0
W D9209 Time of comm. errors happen to slave 6 OH NG
H D9210 Time of comm. errors happen to slave 7 Ol 0
W D9212 Comm:. error code of slave 1 ol o
W D9213 Comm. error code of slave 2 olo
m D9214 Comm. error code of slave 3 ol o
m D9215 Comm. error code of slave 4 ol o
W D9216 Comm:. error code of slave 5 ol o
W D9217 Comm. error code of slave 6 ol o
W D9218 Comm. error code of slave 7 olo

Communication Error Code of CPU Link (Value of D9212 ~D9218)

Error Code Detail
00H No Error
01H Communication Time Out error
05H Communication Check Sum error
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& Application Example

This example connects 3 VB series PLCs through RS-485 interface and executes CPU Link
communication, data transfer range choose mode 1. These 3 VB series PLCs have station number of 0
(Master), 1 (Slave) and 2 (Slave) respectively.

VB-PLC
VB-485| CPU Link
station 0

VB-PLC
VB-485| CPU Link
station 1

VB-485| CPU Link

VB-PLC

station 2

e Sect the CP2 parameter for each PLC by Ladder Master though CP1.

-;_:_j. COM Port -- Bagic Betup

-El_:lP COM Port -- Bagic Setup B

Sl COM Port - Basic Setup B

| COM Port Type RS-485 | COM Port Type RS-485 " COM Port Type RS-485
Application Computer Link _v_I Application ICF'U Link VI Application ICF'U Link. VI
= Computer Link D EQH;DU:BI Llink - r Cpu Link Detail setup—————— ~ Cpu Link Detail setup————————
raloCol
Station Mumber |Maon Pratocaol Station Mumber ID ,l Station Mumber -
Modbus
[CPL Link k Total Slaves [E_:_]
Eazy Link
Parallel Link Tranzfer Range Mode |1 = l
Fetry ID = l
Timeout unit [10mS) |5 'l
Baud Rate |192DD ,l
Tranzmit Setup | Cancel | Tranzmit Setup | Cancel | Tranzmit Setup | Cancel |

Select the application to be Set station number, 0 is master,
CPU Link set master parameters.

Set station number,
1~7are slaves.

e \When this example executes, the PLC stations will execute the following job as programmed:

Master PLC (Station 0): Read value of VR1 and store in register D10, show the content of register
D20 on the screen.

Slave PLC 1 (Station 1): Read value of VR1 and store in register D10, show the content of register
D0 on the screen.

Slave PLC 2 (Station 2): Read value of VR1 and store in register D20, show the content of register
D10 on the screen.

e The following result will be produced after the CPU Link communication.
The value of master VR1 will be shown on the screen of slave 1 (change the master VR1, can see the
changes on slave 1 screen also.)
The value of slave 1 VR1 will be shown on the screen of slave 2 (change the slave 1 VR1, can see the
changes on slave 2 screen also.)
The value of slave 2 VR1 will be shown on the screen of master station (change the slave 2 VR1, can
see the changes on master station screen also.)
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® Program of the Master PLC
M9002

MOV K3 D9080 |

Set the display screen to display mode 3 (displays a 4-digits numeric value),
and show the value of D20 onto the screen.

MOV K20 D9081]

M9000

VRRD K1 DO |Read the value of VR1, and store it to DO.

e Program of the Slave 1 PLC
M9002

MOV K3 D9080 |

Set the display screen to display mode 3 (displays a 4-digits numeric value),
and show the value of DO onto the screen.

MOV K0 D9081 |

M9000

VRRD K1 D10 | Read the value of VR1, and store it to D10.

e Program of the Slave 2 PLC
M9002

MOV K3 D9080 |

Set the display screen to display mode 3 (displays a 4-digits numeric value),
and show the value of D10 onto the screen.

MOV K10 D9081 |

M9000

VRRD K1 D20 | Read the value of VR1, and store it to D20.
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B-3-5Parallel Link

& PLC use dedicated communication protocol, and the 2 PLCs in the network transfer data automatically
based on configuration settings.

CP2

RS-232/RS-422/RS-485

Master Station

VB-232

VB-485
VB-PLC+ VB-A85A

VB-CADP
M-232R

M-PLC+ { VB-485R

VB-232

e VB-485
[ = VBPLCT 9 vBagsa
' - VB-CADP

[ T - M-232R
E—— o |

Slave Station

Item Specification
jranemission | Rs.232 RS-422/RS-485
g?orpoggpication Dedicated Communication Protocol
communication | Haif-duplex
Baud Rate 4800/9600/19200/38400 bps
Distance 15 M (49" 1000 M (3280"); (50 M /164, if the network has a VB-485)
H%Ee%ersgtions 2 stations
Connection VB Series: VB-232 or VB-CADP VB Series: VB-485, VB-485A or VB-CADP
Equipment M Series: M-232R M Series: M-485R
Linkable PLC VB Series, M Series PLC
TData f é%vé/ed Master — Slave: M800 ~ 899, D490 ~ 499 Slave » Master: M900 ~ 999, D500 ~ 509
Rr:gg;eer g[io%%d Master — Slave: D490, D491 Slave - Master: D500, D501
Communi- g%\ged 73mS + Master Scan Time + Slave Scan Time (Baud Rate = value at 19200 bps)
‘(lj'ii?;[qlgn gpi)gehed 14mS + Master Scan Time + Slave Scan Time (Baud Rate = value at 19200 bps)

e Parallel Link executes communication work after PLC completes the user program execution. Thus,
the communication speed is affected by the scan time. As a result, if 2 PLCs need to exchange data
fast and instantly, please use CPU Link.

& Parallel Link Related Components

Coil ID. No. Instruction of Function M | VB |VH
B M9063 Parallel operation or RS comm. Error. PLC keeps running. O] O | O
B M9070 M9070=0ON indicates this Unit is master (Ol Ne)
| M9071 M9071=O0N indicates this Unit is slave (Ol Ne)
| M9072 M9072=0N indicates parallel operation in normal O | O
B M9162 M9162=0N indicates parallel operation high speed transfer. This msg is based on the status ol o
of master M9162.
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& Application Example

This example connects 2 VB series PLCs through RS-485 interface and executes Parallel Link
communication, data transfer range choose high speed.

VB-PLC VB-PLC
VB-485| Parallel Link VB-485| Parallel Link
Master Station Slave Station

e Set the CP2 parameter for each PLC by Ladder Master though CP1.

1, COM Port -~ Basic Setup [ x] S5 COM Port -~ Basiz Setup [ x] Bl COM Port - Basic Setup [ x]
| COM Port Type RE-485 COM Port Type  RS-485 COM Port Tupe  RS—485
Application Computer Link |~ l Application I Parallel Link 'I Application IF'araIIeI Link. = I

Computer Link, - r Parallal Link D etail setup————— r~ Parallel Link Detail zetup -

Fi4 Protocaol
= Station Assign Station Azsign
@ i {7 Slave ’7(' Master (&

Station Mumber (Mon Protocol
* High 0 Low

r~ Computer Link D

Modbus
CPU Lirk,
sy Link

Baud Rate m Baud Rate |192DD -I Baud Rate |192DD vl
Tranamit Setup | Cancel | Transmit Setup | Cancel | Tranzmit Setup | Cancel |
Select the applicationto be Set station type as master, Set station type as slave,
Parallel Link set data transferrange and set baud rate. It must be
baud rate. the same as master baud
rate.

e \When this example executes, the 2 PLC stations will execute the following job as programmed:

Master PLC: Read value of VR1 and store in register D490, show the content of register D500 on the
screen.
Slave PLC: Read value of VR1 and store in register D500, show the content of register D490 on the
screen.

® The following result will be produced after the Parallel Link communication.
The value of master VR1 will be shown on the screen of slave (change the master VR1, can see the
changes on slave screen also.)
The value of slave VR1 will be shown on the screen of master station (change the slave VR1, can see
the changes on master station screen also.)

® Program of the Master PLC
M9002

MOV K3 D9080 ‘ Set the display screen to display mode 3 (displays a 4-digits numeric value),

and show the value of D500 onto the screen.

MOV K500 D9081|

M9000
}—| VRRD K1 D490 | Read the value of VR1, and store it to D490.

® Program of the Slave PLC
M9002

K3 D
MOV K3 D9080 ‘ Set the display screen to display mode 3 (displays a 4-digits numeric value),

and show the value of D490 onto the screen.

MOV K490 D9081 |

M9000
}—| VRRD K1 D500 | Read the value of VR1, and store it to D500.
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B-3-6 MODBUS Communication

& MODBUS Passive (Slave) Communication
MODBUS is a popular communication protocol in the market, and is supported by the market sold
SCADA and HMI. So when the SCADA or HMI used does not support VIGOR M, VB and VH series
communication protocol, MODBUS can be used to communicate with M, VB and VH series PLCs.

S | | s e = I——
-2  aam || mmm! | Ui A
= s RS-422 o o — | o 1B R I
™ ~ RS-485
P | —
; eI VB-485A VB-CADP VB-485
e VB-PLC+ { VB-CADP VB-PLC+ {\/B-485A VB-PLC+ { VB-485A M-PLC+M-485R
SCADA System VB-485 VB-485 VB-CADP
Iltem Specification
Transmission
Inferiace RS-232 RS-422/RS-485
Communication _
Method Half-duplex
Communication | Communication Mode: ASCIl or RTU Data Length: 7 bits / 8 bits
Parameters Parity: None/Odd/Even Stop Bit: 1 bit/ 2 bits
Baud Rate 300/600/1200/2400/4800/9600/19200/38400 bps
Distance 15 M (49" 1000 M (3280"); (50 M /164", VB-485)
llililrJ]rlpe%erS?e{tions 1 station 247 stations at most
Connection VB and VH Series: VB-232 or VB-CADP | VB or VH Series: VB-485, VB-485A or VB-CADP
Equipment M Series: M-232 M Series: M-485R
Linkable PLC VB Series, M and VH Series PLC
M, VB and VH Series PLC Components and MODBUS Components Compare Table
Iltem PLC Component No. MODBUS Component No.
X000 ~ X777 10000 ~ 10511
Y000 ~ Y777 00000 ~ 00511
MO ~ M5119 00512 ~ 05631
Bit Components S0 ~ S999 05632 ~ 06631
TO ~ T255 06656 ~ 06911
CO ~ C255 06912 ~ 07167
M9000 ~ M9255 07424 ~ 07679
DO ~ D8191 40000 ~ 48191
Ch " TO ~ T2bb 48192 ~ 48447
aracter
Components CO ~ C199 48448 ~ 48647
C200 ~ C25bb 48648 ~ 48759
D9000 ~ D9255 48760 ~ 49015

e Configuration Method:
Configure the CP2 communication type of the PLC to be MODBUS by Ladder Master through CP1,
set the communication parameters and station number. Every PLC (or equipment) in the
communication network must have the same communication parameters.
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& MODBUS Active (Master) Communication
Many market sold automation components and equipments (like frequency converter, temperature
controller...) support MODBUS communication protocol. The VB and VH series PLCs provide MBUS
instruction, through which, the VB and VH series PLCs can send command to equipments having
MODBUS communication function, and thus exchange data with each other.

mli % ‘

E RS-422 =
RS-485 =
VB-PLC =
Inverter Temperature Card Reader Electric Display
Controller

& Since there are some differences between the MBUS instructions used by VB and VH series PLC, the
following chapters will introduce the ways of using MBUS instructions for VB and VH PLCs respectively.
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RV I —{MBUS & 52| MODBUS Communication
Operand Devices
X Y M S | KnuX | KuY |KaM | KuS | T C D |SD| P | VZ|KH| VZindex
S1 O O
S2 O
e S2o0ccupies 4 consecutive registers

20 S1: To indicate the head ID number of
}_< MBUS D1000 D100‘ receiving/sending data registers

S2: Instruction working area, occupies 4
consecutive registers

This section is for VB series PLC only; for the MBUS instruction in a VH series PLC, please revere to
page 299.

When a VB Series Main Unit has been installed a communication card (VB-232R or VB-485) or a
communication module (VB-485A, VB-CADP etc.), the Main Unit will have the CP2 (2" Communication
Port). Then, via this instruction to proceed data transfer between the PLC and a device who has
MODBUS communication protocol.

The CP2 is a multi-functional expanded communication port, it can be used for multiplex communication
types. When the CP2 would like to use for this instruction, the communication type of CP2 should chose
the “MODBUS”. To select and relative parameters setting about the manipulation type of CP2, please use
the option in the programming tool Ladder Master “System---2"* COM Port Setting..."to get the right
setting.

As the diagram below, use the CP2 to connect the PLC and other peripherals, use the program develop
devices (e.g. Ladder Master) to set the “MODBUS” communication mode and the communication
parameters. Then, to properly finish all the setting of station IDs (the range of station ID number is

1~ 255, but when this system link is used the RS-232, there is only one slave available) and parameters
for slaves (or peripherals). Write the data transmission/receiving command to the PLC (Master station),
to drive the data transmission between PLCs or peripherals.

CP2 A peripheral A peripheral A peripheral
who provide who provide | who provide
VB-PLC the “MODBUS” the “MODBUS” the “MODBUS”
communication communication communication
Master Slave #1 Slave #2 Slave #n

When X20="0ON", the MBUS instruction will start to be performed. Based on the designated register
string (which initiating from D1000), to process writes/reads data into/from an appointed Slave PLC or
peripheral. At the same time, D100 ~ D103 store the status of the instruction execution.

Every time the transmission/receiving operation which designated by (Svis duly completed, the M9199
will be “ON” for a scan time. And then, it will repeat the data transmission/receiving processes from the
first data again.

When X20="0ON" = “OFF”, the instruction will be stopped and the data transmission/receiving will be
discontinued immediately.

The MBUS instruction can be used once only in the program.

For avoid the corresponding breakup, when the MBUS instruction sends a communication request to a
particular Slave, if the respondent time of the Slave exceeds the Time-out duration (designated by
D9129), the MBUS instruction will stops communication from the specific Slave and operates next
communication command.

The setting value of the Time-out duration is restored in D9129. The Time-out duration = (the content
value of D9129) x10ms. When D9129=0 (the default value), the Time-out duration is 100 ms.

Most of the applied situation is not necessary to change the Time-out duration.
But, if an equipment in the communication link, its response is very slow, then the longer Time-out
duration is necessary.
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* The register headed with(Spis used to describe the data transmission/receiving information:

Content o
Value Description
D1000 | 1~ 255 To designate the number of transferred and received data sets. Each data
- transmission/receiving set should be described with 7 registers.
D1001 | 1 ~247 Designates the Slave station ID number, to proceed data transmission/receiving
- for the particular Slave station
D1002 | 1-~3 Instruction commend. 1:read data from the Slave station; 2: write a series of data
into the Slave station; 3: write one device's data into the Slave station.
D1003 | 1~64 Length of data transferred or received. If the instruction code ( (8D +2)= 3, this
data will be ignored.
Designates the device type of the Master station
1. Input Contact X
2: Qutput ContactY
3: Auxiliary Coil M
1~6 4: State Coil S
D1004
00 10,11,13 5: Timer Contact T
6: Counter ContactC
10: The Present-value Register of the Timer
11: 16-bit Counter, Present-value Register
13: DataRegisterD
D1005 Designates the initial component ID number of the Master station device
Designates the device type of the Slave station
0: Areadable/writable bit device
D1006 | 0,1,3,4 1: Areadable only bit device
3: Areadable only 16 bits data Register
4: Areadable/writable 16 bits data Register
D1007 | 0~32767 | Designates the initial component data ID number of the Slave station device
D1008 | 1~247 Designates the Slave station ID number
D1009| 1~3 Instruction commend
D1010| 1~64 Length of data transferred/received
D1011 1(;161 13 Designates the device type of the Master station
D1012 Designates the initial component ID number of the Master station device
D1013| 0,1,3,4 Designates the device type of the Slave station
D1014 | 0~32767 | Designates the initial component data ID number of the Slave station device

¢ The attributes of the devices designated in a data transmission/receiving operation should be the

elep | 8yl Jo uonduosse(

uoiesado BUIAI9081/UOISSILUSURI]

elep ,,¢ 9} JO uonduose(g

uoneledo BUIAIBO8)/UCISSILUSURI)

same. For example, if the device designated by the Master station is a bit device, then the designated
device of the Slave station should be also a bit device.

e The instruction working area headed with :

Description
Lower 8 bits | The Slave station ID number when a communication error occurs
Instruction working status
0: Normal data transmission/receiving
2: Error of the length of the transferred/received data (unequal to 1 ~ 64)
D100 ) 4: Error of the designated device type
Upper 8 bits ) )
PP 5: Error of the designated device ID number
6: The characteristic of devices between the Master and Slave stations are different
A: Normal communications but no response from Slave stations
B: Abnormal communications
D101 ] , ) o
§ The working arearequired when the instruction is performed
D103
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— Description by an Example (For the VB series only)

M9002

T

K3 D1000 |

K5 D1001 ]

K1 D1002 |

K4 D1020 |

K2000 D1021]

M9000

4|

——|MBUS D1000 D100 |

To create a communication table.
This block can be replaced by the function of File Registers

MODBUS communication instruction

There are totally 3 transmission/receiving data sets in this example.
(D To read the data in 40000 ~ 40009 of Slave station #5 and put they to D2000 ~ D2009 of the

Master station.

(2 To write the data in D2010~D2014 of the Master station into 41000 ~ 41004 of Slave station #2.
(® To write the data in D2015 of the Master station into 42000 of Slave station #3.

Content Value
D1000 3
D1001 5
D1002 1
D1003 10
D1004 13
D1005 2000
D1006 4
D1007 0
D1008 2
D1009 2
D1010 5
D1011 13
D1012 2010
D1013 4
D1014 1000
D1015 3
D1016 3
D1017 1
D1018 13
D1019 2015
D1020 4
D1021 2000

Three transmission/receiving data sets

Designates Slave station #5
Reads data from the Slave station
Length of the data to be read

Designates the device in the Master
station which headed with D2000

Designates the device in the Slave
station which headed with 40000

Designates Slave station #2

Write a series of data into the Slave
station

Length of the data to be written

Designates the device in the Master
station which headed with D2010

I Designates the device in the Slave
f station which headed with 41000

Designates Slave station #3

Write the device's data to the Slave
station

This information will be ignored

Designates the data in the Master
station D2015

Designates the data in the Slave
station 42000

The first transmission/receiving

data sets:

40000 ~ 40009 of Slave station #5
$

D2000 ~ D2009 of the Master

The second transmission/receiving
data sets:
D2010 ~ D2014 of the Master
i
41000 ~ 41004 of Slave station #2

The third transmission/receiving one
data set;
D2015 of the Master
-
42000 of Slave station #3
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¢ Use the File Registers to set up the communication table
In the VB series PLC, the File Registers are read only registers and the their contents are assumed as a
part of program.
When a user copy or access the program file, the program itself and the File Registers will be handled
together. Since the File Registers have this characteristic, use they to store the communication table
were suitable. They are not only to copy the data of File Registers easily but also can minimize the
program size. Please refer to CH 2-9 “File Register (D)” for more information about the File Register.
To plan the contents of File Registers, which can use the programming tool software “Ladder Master”,
it provide the edit tool “System ---- File Register Edit....", easily to set the data in the registers.

¢ Edit Communication Table
In addition to the File Registers' layout function; and further, the Ladder Master provides more user
friendly and easily of data input interface, it provide the user to create and edit the Communication
Table List.
Please select the Ladder Master's “Tools ---- Edit Communication Table ....” function to start the
Communication Table List document edit window. By the interlocutory pop-up window, user can easily
create and edit the communication table step-by-step. After the Communication Table has been
finished, the user can put the communication data into the designated File Registers then this
communication table is completed. And also, this function provides user to retrieve, access and edit
the Communication Table back from the File Registers.
For the VB series PLCs, the File Register is read-only, and its value will be treated as a part of the user
program. When user copy or save program file, the File Register together with the program itself will
be copied or saved. This feature makes the File Register very suitable for communication table
storing; it can be easily copied from and helps to save PLC program space. For detailed introduction
on the File Register, please refer to the section “2-9 File Register (D)”.

e Communication Table example :
M9000

— +——{mBUs D1000 D100 ]
Instruction:|MBUS ¥

Length of Reg: 22

Start of File Reg:[D1000 |

Number | Command | Master Data Slave ID | Slave Data Type | Slave Data # | Length | Word/Bit
1 Read D2000 <{-- 5 4 0 10 wW
2 Write D2010 -=> 2 4 1000 5 wW
3 Single Write D2015 -=> 3 4 2000 1 wW

There are totally 3 transmission/receiving data sets in this Communication Table example.

(1) To read the data in 40000 ~ 40009 of Slave station #5 and put they to D2000 ~ D2009 of the Master
station.

(2) To write the data in D2010 ~ D2014 of the Master station into 41000 ~ 41004 of Slave station #2
(3) To write the data in D2015 of the Master station into 42000 of Slave station #3.

The “Slave Data Type” and “Slave Data No.” in the communication table refers to the component ID
number of the slave station equipment.
For example, there is a MODBUS component:

40000
_L The component data ID No.
The component data type 0:Writable & Readable Bit Component

1:Read Only Bit Component
3:Read Only Data Register (16 bits)
4:Writable & Readable Register (16 bits), the most often type.
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FNC 149 . M | VB | VH
rps — ——{MBUS G2 | MODBUS Communication |~
Operand Devices

X | Y| M| S |KaX|KuY |KaM|KnS| T | C | D | SD| P | V.Z | KH| VZ index
S1 O @)
S2 O
e S2o0ccupies 4 consecutive registers
S1: Toindicate a virtual register for the
X20 S 00 D100‘ communication table

H MBU S2: Instruction working area, occupies 4 consecutive

registers

This instruction is for the VH series PLC only. The MBUS instruction for VB series, please referee to page 295

When a VH Series Main Unit has been installed a communication card (VB-232R or VB-485) or a
communication module (VB-485A, VB-CADP etc.), the Main Unit will have the CP2 (2"* Communication
Port). Then, via this instruction to proceed data transfer between the PLC and a device who has
MODBUS communication protocol.

The CP2 is a multi-functional expanded communication port, it can be used for multiplex
communication types. When the CP2 would like to use for this instruction, the communication type of
CP2 should chose the “MODBUS”. To select and relative parameters setting about the manipulation
type of CP2, please use the option in the programming tool Ladder Master “System---2" COM Port
Setting..."to get the right setting.

As the diagram below, use the CP2 to connect the PLC and other peripherals, use the program develop
devices (e.g. Ladder Master) to set the “MODBUS” communication mode and the communication
parameters. Then, to properly finish all the setting of station IDs (the range of station ID number is

1 ~ 255, but when this system link is used the RS-232, there is only one slave available) and parameters
for slaves (or peripherals). Write the data transmission/receiving command to the PLC

(Master station), to drive the data transmission between PLCs or peripherals.

CP2 A peripheral A peripheral A peripheral
who provide who provide | who provide
VH-PLC the “MODBUS” the “MODBUS” the “MODBUS”
communication communication communication
Master Slave #1 Slave #2 Slave #n

When X20="0ON", the MBUS instruction will start to be performed. Based on the designated Comm
Table string (which initiating from D1000), to process writes/reads data into/from an appointed Slave
PLC or peripheral. Atthe same time, D100 ~ D103 store the status of the instruction execution.

Every time the transmission/receiving operation which designated by(Svis duly completed, the M9199
will be “ON” for a scan time. And then, it will repeat the data transmission/receiving processes from the
first data again.

When X20="0ON" = “OFF”, the instruction will be stopped and the data transmission/receiving will be
discontinued immediately.

The MBUS instruction can be used once only in the program.

For avoid the corresponding breakup, when the MBUS instruction sends a communication request to a
particular Slave, if the respondent time of the Slave exceeds the Time-out duration (designated by
D9129), the MBUS instruction will stops communication from the specific Slave and operates next
communication command.

The setting value of the Time-out duration is restored in D9129. The Time-out duration = (the content
value of D9129) x10ms. When D9129=0 (the default value), the Time-out duration is 100 ms.

Most of the applied situation is not necessary to change the Time-out duration.
But, if an equipment in the communication link, its response is very slow, then the longer Time-out
duration is necessary.

The attributes of the devices designated in a data transmission/receiving operation should be the same.
For example, if the device designated by the Master station is a bit device, then the designated device
of the Slave station should be also a bit device.
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» The instruction working area headed with :

Description

Lower 8 bits | The Slave station ID number when a communication error occurs

Instruction working status

Normal data transmission/receiving

Error of the length of the transferred/received data (unequal to 1 ~ 64)

Error of the designated device type

Error of the designated device ID number

The characteristic of devices between the Master and Slave stations are different
Normal communications but no response from Slave stations

Abnormal communications

D100 Upper 8 bits

WEooRNO

D101

S The working arearequired when the instruction is performed
D103

* Edit Communication Table
In addition to the File Registers' layout function; and further, the Ladder Master provides more user
friendly and easily of data input interface, it provide the user to create and edit the Communication
Table List.
Please select the Ladder Master's “Tools ---- Edit Communication Table ...."” function to start the
Communication Table List document edit window. By the interlocutory pop-up window, user can easily
create and edit the communication table step-by-step. After the Communication Table has been
finished, the contents will become a part of the user program. The communication commands in the
table will go with the user program and keep in VH PLC's system process area. And also, this function
provides user to retrieve, access and edit the Communication Table.

e Communication Table Example:

M9000
— +——{mBUs D0 D100
Instruction:[MBUS W Length of Reg: 22
Number | Command | Master Data Slave ID | Slave Data Type | Slave Data # | Length | Word/Bit
1 Read D200 <—- 5 4 0 10 W
2 Write D210 -——> 2 4 1000 5 W
3 Single Write D215 -—=> 3 4 2000 1 W

This example is for communication table to execute 3 data receiving/transmitting operations.

(1) To read the data in 40000 ~ 40009 of Slave station #5 and put they to D200 ~ D209 of the Master
station.

(2) To write the data in D210 ~ D214 of the Master station into 41000 ~ 41004 of Slave station #2
(3) To write the data in D215 of the Master station into 42000 of Slave station #3.
The “Slave Data Type” and “Slave Data No.” in the communication table refers to the component ID

number of the slave station equipment.
For example, there is a MODBUS component:

40000
_L The component data ID No.
The component data type 0:Writable & Readable Bit Component
1:Read Only Bit Component

3:Read Only Data Register (16 bits)
4:Writable & Readable Register (16 bits), the most often type.
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& Application Example

This example connects 3 VB series PLCs through RS-485 interface and executes MODBUS
communication. Assign the left most PLC as master station, write MBUS instruction in its program, and
use the MBUS instruction to do data receiving/transmitting job with the slave stations, then assign the
other 2 PLCs as slave station 1 and slave station 2. In actual application, the slave stations usually are
automation components like frequency converter or temperature controller, just for convenience this
example use VB-PLC instead.

VB-PLC VB-PLC VB-PLC
VB-485 | MODBUS (Master) VB-485| MODBUS (Slave) VB-485| MODBUS (Slave)
station 0 station 1 station 2

e Set the CP2 parameter for each PLC by Ladder Master though CP1.

-:Ij__ COM Port -- Basic Setup m ;I_:l, COM Fort -- Basic Setop m -:':l__ COM FPort -- Basic Setop E
. COM Port Type RE-485 | COMPortType RS -485 . COMPortType ES-485
Application Computer Link. | = l Application I Modbus - I Application I Modbusz * I
r~ Computer Link D EQH;DUIEF Llink - r Modbus Detail setup —————— r Modbus Detail setup —————
Tatocol

Station Number |Mon Protocol Baud Rate Baud Rate I 13200 j'
CFU Link Eg Databit:— 600 Data bits
Eazy Link {7 1200 O7 "3
Parallel Link 2400

4800 !

Parity — 3600 Farity
@ Mone 3200 Even ’71’5‘ Mone O 0dd 0 Even

Stop bitz Stop bitz

’76‘ 1 @1 i (o

Baud Rate |192UU ,l

Mode Mode

’7(3‘ RTU T ASCH ‘ @& RTU O ASCH ‘
Station Mumber I b vI Station Mumber =

Tranzmit Setup | Cancel | Tranzmit Setup | Cancel | Tranzmit Setup | Cancel |
Choose the application to be Set station number and the Each PLC (or equipment)
MODBUS communication parameters in the network should have

the same parameters.

e When this example executes, the PLC stations will execute the following job as programmed:

Master PLC: Read value of VR1 and VR2, store in registers DO and D1, set the display screen to
display mode 4 (show 2 two-digit numeric values), displays the content of register D10
on the right, and the content of register D11 on the left.

Slave Station 1: Read value of VR1, change the value range from 0 ~ 255 to 0 ~ 99 and store in
register DO. Show the content of register D100 on the screen.

Slave Station 2: Read value of VR1, change the value range from 0 ~ 255 to 0 ~ 99 and store in
register DO. Show the content of register D100 on the screen.



® The following result will be produced by the MODBUS communication and master station MBUS
instruction.
The value of master VR1 will be shown on the screen of slave 1, the value of master VR2 will be
shown on the screen of slave 2, change the master VR1 and VR2, can see the changes on slave1
and slave 2 screens as well.
The read value of slave station 1 VR1 (0 ~ 99) will be shown on the right side of the master station
PLC screen, and the read value of slave station 2 VR1 (0 ~ 99) will be shown on the left side of the
master station PLC screen

® Program of the Master PLC

M9002
— |_4{ MOV K4 D9080 ‘ Set the display screen to display mode 4 (displays two 2-digits numeric values)

Show the value of D10 on the right side of the screen, and show the value of D11
4{ MOV K10 D9081 |on the left side of the screen.

M9000
— —— VRRD K1 DO |Read the value of VR1 and store it to DO.

VRRD K2 D1 |Read the value of VR2 and store it to D1.
M9000

Execute the data receiving/transmitting job of communication table starting
—| F——{MBUS D1000 D100 |;XeCI®Ine

® Program of the Slave 1 and Slave 2 PLC

M9002
— F—— MOV K3 D9080 |

MOV K100 D9081 |

Set the display screen to display mode 3 (displays a 4-digits numeric value),
and show the value of D100 onto the screen.

M9000

— ——— VRRD K1 D10 |Read the value of VR1, and store it to D10.

— MUL D10 K99 D12 |

D10x99+255—D0

4|DDIV D12 K255 D14‘ Change the value range of VR1 from 0 ~255t0 0 ~ 99 and store in DO.

MOV D14 DO

® Data exchange list between the master station and the slave station.

_ Slave PLC
Master PLC Dg\ta T.ransm|tted MODBUS Component VIGOR |z
Direction Component
DataType | Data # Identify Number ID #
D10 {--- 4 0000 DO 1
D11 {--- 4 0000 DO 2
DO -——=> 4 0100 D100 1
D1 -—=> 4 0100 D100 2
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e Edit Communication Table
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B-3-7 MODEM Communication

& Besides directly communicate with PLC through RS-232 interface, Ladder Master can also use
telephone line to communicate with remote PLC though MODEM.

T,
Phone Line .
CP1 ( -] ml

cp2 | A it
| s RS-232 Vtemy By
/ 3 MODEM VB-232 VB-CADP  VB-PLC

MODEM

-_—

® M, VB and VH series PLCs all have this function, it works using the PLC main unit built in
communication port (CP1) or the expansion communication port (CP2).

® \When Ladder Master tries to connect to the remote PLC at the other end of the telephone line
through MODEM, before Ladder Master starts dialing, the MODEM connecting to PLC should be in
“auto-answer” mode (the "AA” LED on the MODEM should be ON), so that it responds the call
coming in and builds a connection.

® About the “AA” LED on the MODEM
There usually is an “AA” (Auto Answer) LED on the MODEM. When this LED is ON, means the
MODEM will respond to the dialing in phone call. After the call-and-answer process, these 2
MODEMs have built a connection with each other through phone line. And then the Ladder Master
and PLC at the two ends of the phone line can communicate with each other.
When the users attach the connection lines to the communication ports of MODEM and PLC, switch
on the power supply, the “AA” LED on the MODEM should be ON. If the LED is still OFF at this stage,
please switch off the MODEM and PLC power. Then switch on the MODEM power first, wait for 5
seconds, switch on the PLC power, and check the MODEM "AA” LED again.
When use MODEM connection, the user must make sure the MODEM which supposes to answer
the coming call is in auto-answer mode (“AA” LED is ON), and the connection may be successful.
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& Application Example

In this application example, the computer connects to a MODEM through RS-232 interface (can also
use the pc built-in MODEM if any), then connects with the phone line, to be the caller. And the PLC
connects to a MODEM through the RS-232 interface of VB-232 (CP2) (can also use the PLC built-in
CP1 RS-232 interface), then connects with the phone line, to be the responder.

-
RS-232 | \1opEMm |-HNe Line MODEM 25222 1yg 030 | MODEM

—== 886.2-2620-4976 )
O & Station 0

Ladder Master

® \When the PLC uses the RS-232 interface of VB-232 (CP2) to connect to the MODEM, please use
Ladder Master to set the communication port type of CP2 to be “"MODEM”,

® Use the “Modem Dial Up” function of Ladder Master to connect with the PLC at the other end of the

phone line.
_-IEI-
Bl it few Jook | Comorresin  Svom Modos g =] =]
. Mandor Chhb =] Flessza inpul Phons Humbes
el Wmdor Cahi
EE ST

Dovarndesd. [P == FLC] ChD | q Llldl.p |
Thykadl [P < T1E] ChW Timaotd |Sec| [60
FLC = Enx ChlR
FLC = Siop CHhT
L D tin When key in telephone
—— number, like the usual
oy Bragres [Mamary Pack - FLE phone d|a||ng, if the
St ol computer and PLC are
Conga P exoey ke L -] in different regions, add
T2 A1 Co the region code prefix;
Eia) 41 0o ': if they are in different

jTZ = m Ll countries, add the
Meadors Houg wp CuhH P B

bnt | Dol [t ot ) 8 country code prefix.

® \When the connection ends, use the “Modem Hang Up” function to cut the phone call.

_.IEII
Bl Bdi Yew Toak | Conmoinmslion S Moo Hop =1==]

Wb =] ]
et W CHh
Deramdiead: [ —= 1G] Cohi
Tpkadl [R5 <= TLE] ChhT
FLE - Rux CuhR
FLC — 3iop =
FLEC — bl Sag

FLE — Favred Lak:

o FLZ Program

Capy Fragnes [Mrmarsy Fack -2 FLL]

g Fragmers [PLE -+ Moy Pack]

o Frognen [Menooy Pab - FLC]

Coonpare Frigoion [Mewony koo FLC — 1)

Dirmke KN Crile
Erslk K1 Ciodk =
A Modsr Dl g Cuhl L]
e =i il >
it | Gasd FiowD  (Cotd (B s
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B-3-8 MODEM Dialing

& There is a phone number register in the M/VB series PLC, for the user to execute MODEM dialing
function through the CP2 communication port. The M/VB-PLC at the monitored site can send data
through MODEM dialing to the M/VB-PLC in the monitor center for data collection, or dial to beeper and
Mobile Phone for incoming call display. This function is usually used in security system and remote

data gathering system.
A CP2 Mﬁ,
' - 3 Rs-232 |

MODEM
777‘ 74‘7‘ VB-PLC at the
/ NS X Monitored Site
- Phone Line
,'—| cP1 ﬂ@ CP2 e R
e A — A — CcP2 .
Rs-232 MMM | Rs232 ' = '
 — — : \ Rs-232 |
J VB-PLC at the MODEM MODEM -

VB-PLC at the

SCADA System Monitor Center Monitored Site

& There is a phone number register in the M/VB series PLC, for the user to execute MODEM dialing
function through the CP2 communication port. The M/VB-PLC at the monitored site can send data
through MODEM dialing to the M/VB-PLC in the monitor center for data collection, or dial to beeper and
Mobile Phone for incoming call display. This function is usually used in security system and remote
data gathering system.

e [ntroduction on the M/VB-PLC MODEM Dialing Function

Coil ID. No. Instruction of Function M | VB |VH
M9100 CP2 dialing start signal ol o
W M9101 CP2 dialing failed 51 o
B M9124 When CP2 of PLC connects with MODEM, M9124 shows the CD signal ol e
Register ID. Instruction of Function M | VB|VH
D91l1 0 Telephone number register. o . A ol o
D9115 Store the telephone number dialing out when execute MODEM dialing function.

e M9100: Start dialing. When M9100=0FF —ON, start dialing.
When M9100=0N — OFF, hang up call.

If the receiver is not MODEM (like beeper or Mobile Phone),
make this ON period less than 1 minute, or else the PLC will do retry.

| / |

M9100
Start Dialing

Start Dialing Hang Up

M9101: Dialing Failed. If the load signal (M9124) hasn't been received within 1 minute since the
dialing starts, the retry function will be triggered to dial again. Three times of continuously
dialing failure means the connection is unsuccessful, and M9101=0N indicates the dialing
failed, and will stop trying.

M9124: Load signal. M9124=0N means the MODEM connection is successful, can start sending
data.
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® D9110 ~ D9115 Telephone number registers. Each register can store 4 numbers, in hex code number

format.
The table below lists the meaning of hex code numbers of the telephone number registers.

No. 0 1 2 3 4 5 6 7 8 9 A B C D E F

No. | No. | No. | No. | No. | No. | No. | No. | No. | No. 7| Sy | SNy End

Codel v | | 2 | 3| 4| 5| 6| 7| 8| o |Delay Code

® The sequence of telephone numbers stored in the registers.
D9115 D9111 D9110

) )
‘Place 4|Place 3|Place 2| Place 1| / / |Place 4|Place 3|Plaoe 2| Place 1|Place 4|Place 3|Place 2‘ Place 1|
b15 b0 b15 b0

E.g. the dialing number is 2620-4393, then the content of D9110 ~ D9115 is as below:

D9112 D9111 D9110

)
( L I I [efsfofsl4fo2]6]2]

L

Phone dialing sequence is from
right to left

* Take note that the register contentis in hex code.
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& Application Example

In this example, 2 VB-PLC are connected by MODEM and telephone line as shown in the diagram below.
When the dialing condition of the PLC on the right is satisfied, it will dial to connect to the PLC on the left.
When the connection is successful, PLC on the right will use LINK instruction (FNC89) to send the
relevant data to PLC on the left. When the data sending is completed, cut off the connection. The PLC on
the right transmit data to the PLC on the left in this way, obviously, it can also read data from the PLC on
the left in the same way. Moreover, more than one PLC on the right side can send data to the PLC on the
left side using this method.

VB-PLC ~_ 7 T
VB-PLC
CP1 2620-4976 —VB-232

Computer Link
MODEM MODEM

MWMDO08-200

e When this example executes, the PLC on the left and the MODEM will be in auto-answer mode (the
“AA’ LED on the MODEM will be ON). And as programmed, the PLC on the left will display the
content of DO on the screen.

e The PLC on the right will read the value of VR1 as programmed and store in register DO, and show
on the display screen. And when the value of VR1 exceeds 200, it will activate MODEM dialing, and
use LINK instruction to send the value of VR1 to the register DO of the PLC on the left, when the
transmitting completes, it will automatically cut off the phone connection. At that time, the display
screens of the PLC on the left and the PLC on the right will show same value.

e Program of the PLC on the Left
M9002

MOV K3 D9080‘ Setthe display screento display mode 3 (show a 4-digits numeric value),
and display the value of DO on the screen.

MOV K0 D9081 |

e Program of the PLC on the right

M9002
— —— MOV K3 D9080 |

Set the display screen to display mode 3 (show a 4-digits numeric value),
and display the value of DO on the screen.

MOV K0 D9081 |

M9002
— F—— MOV H0262 D9110 ]

—{ MOV H6794 D911 ‘ Store the phone number “2620-4976” into the phone number register.

MOV HE D9112 |

M9000

— —— VRRD K1 DO |Read the value of VR1 and store into DO.

A{CMP D0 K200 MO ‘MonitorwhethertheContentofDOexceeds200.

MO
1 fprs T

_'\|M|O M%gg M%m M9100 When the content value of DO exceeds 200, activate dialing, and hang up

M91|00 call when the LINK instruction execution completes or the connection fails.

-
M9100 M9124
— — }—|LINK D1000 D100 ‘Activate LINK instruction when the connection is successful.
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e Edit Communication Table

L L]
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Instruction: ILINK ',r Start of File Reg.: |D1DDD '~ Lengthof File Reg.: 8

Add..

| _Mumber | Command | Magter Data | | SlavelD [ SlaveData | Length | ‘word/Bit
| 1 ‘wiite D - | 0 | D0 | 1 | !

A

Iﬁsert. F

Ed..

D ele.te
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Move Down

ool

o | " Cancel |
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B-3-9 Non Protocol Communication

& PLCs do not execute any specified communication protocol. All communication programs are defined
by the user and completed by the PLC program. Then use the RS instruction (RNC 80) to receive/send
communication data and accomplish the communication. This application type is usually used to
communicate with market sold temperature controllers, Inverter and bar code readers,etc.

connection equipments)

Various of Market Sold Equipments m
M o - VB-485
o l . VB;)PrLCJr VB-485A
VB-232
- VH-PLC | vB_caDP
Inverter Bar-code Card Cp2
Reader Reader RS-232
RS-422
= RS-485
" g _ E____I ol
e — | g M-485R
. | [ --|*u 11 M‘PLC+{ M-232R
Temperature Printer Electronic BN R,
Controller Display Board : :
Item Specification
Transmission Interface RS-232 RS-422/RS-485
Communication Protocol | No protocol
Communication Method | Half-duplex
Baud Rate 300/600/1200/2400/4800/9600/19200 bps
Data Length | 7 bits/8 bits
S Parity NONE/ODD/EVEN
Communication
FETEMEIES Stop Bit 1 bit/2 bits
Starting Code | None or any
End Code None or any
Distance (Refer to the . .
specifications of 15 M (49" 1000 M (3280"); (50 M /164", if the network has

a VB-485)

Connection Equipment

VB-232 ~ VB-CADP or M-232R

VB-485 ~ VB-485A ~ VB-CADPH(M-485R

Linkable PLC

VB, M and VH Series PLC
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& RS Instruction Related Components

For components with symbol “Ill” or are missing from the list below, their relay coils cannot be driven

by instructions and no data can be written to them.

Coil ID. No. Instruction of Function M |VB|VH
MW M9063 Parallel Operation or RS communication Error, PLC keeps running. O O
M9122 RS Instruction Send Flag olol o
M9123 RS Instruction Receive Done olol o
W M9124 CD Signal shown by M9124 when CP2 connects with MODEM O] O
M9129 Time out during RS olol o
Register ID. Instruction of Function M | VB|VH
W D9063 Error code identifying RS communication error ol o
m D9122 Num of data left when RS Send Ol 0 |C
m D9123 Num of data received by RS olol| o
D9124 RS starting point setting ol o
D9125 RS ending point setting ol o
D9129 RS time out setting olol o

& The next page introduces the way of using RS instruction.
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FNC 80 Serial communications M | VB | VH
RS HH——Rs ® M @ M | P R

Instruction ) 0 )

Operand Devices
X Y M S | KuX | KuY | KuM | KuS| T C D SD P | VZ|KH VZ index
S @) O
m O O
D O @)
n O O
o mn=0~256

%20 m D S :Head ID number of the register transferring data
}—{ }—|Rs DO D200 D100 D201 ‘ m : Number of groups transferring data
D
n

“Head ID number of the register receiving data
- Number of groups receiving data

When M Series PLC’s M1-CPU1 module is equipped with the communication expansion card M-232R
or M-485R, therefore this CPU module is provided with the CP2 (the second Communication Port).
Then the instruction can be used to transfer or receive the data via the serial communications interface
of external peripheral facilities.

When VB and VH Series PLC’s Main Unit is equipped with the communication expansion card (VB-232
or VB-485) or expansion module (VB-485A , VB-CADP etc.), therefore this CPU module is provided
with the CP2 (the second Communication Port). Then the instruction can be used to transfer or
receive the data via the serial communications interface of external peripheral facilities.

The CP2 is a multi-functional expansion communication port, it can operation various communication
types. When the CP2 is assigned to this instruction, the manage type should select to “Non protocol”.
About the CP2, to select the manage type and related parameter setting, please specify it from the
programming software (Ladder Master - System - 2nd COM Port Setting).

Designate “(m)” as KO where data transmission (send) is not needed, and designate “(n)” as KO
where data received is not needed.

As many commercialized peripheral facilities (e.g. Inverters, barcode readers, card

readers, electronic displays, etc.) equipped with serial communications interface have their individual
protocols, PLC users have to use the RS instruction writing communication programs (in accordance
with the communication protocol format of peripheral facilities), when M series PLC is to be connected
with peripheral facilities, to transfer data between PLC and those peripherals.

If the communication of the RS instruction is performed, data transmissions can be divided into 16-bit
mode (M9161= “OFF”) and 8-bit mode (M9161= “ON”").

M9063 will turn “ON” when any error occurs during data transmissions and receiving and the error
code will store in D9063.

More than one RS instruction can be programmed but only one may be active at any one time.
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— Sequence of Data Transmissions and Receiving

X20
— RS DO D200 D100 D201 Write the data to be transferred, which
— — headed with DO and the number of
— Fill in the content of the data which will be transferred groups is specified by D200.

The tri r
%fifa?fe M9122 |M9122 will turn "OFF" automatically when data transmissions are
transfer Transferrequirememcompleted. Do not use the RST instruction to reset the M9122,

M9123 , . .
— Move the data received to the storage area | MOVve the received data, which headed with
Receiving D100 to the data storage area.
ﬁgénpleted M9123 | Reset the Receive Completed flag M9123 and prepare to receive the

Toresetthe receivng COMING data. Do not reset M9123 consecutively in the program.
complete flag

Related Flags and Data Register
@ Transmission Trigger Flag M9122

* When the conditional contact X20= “ON”, the RS instruction is performed. At this time, if the
pulse signal forces the status of M9122 to be “ON”, the content value of the register initiating
from DO will be transferred via the serial interface. When the data transmission is completed,
M9122 will be reset to "OFF” automatically.

@ Receive Completed Flag M9123
* When the conditional contact X20= “ON”, the RS instruction is performed. PLC is ready for the
status of receiving.

* When the data receiving is completed, M91213= “ON”". At this moment, the received data in the
buffer will be moved to the data storage area, and then M9123 will be reset to “OFF”.
Afterwards, PLC will be ready for the status of receiving immediately.

® Carrier Detection Flag M9124 (VH Series do not support this signal)
* When PLC receives the CD (Carry Detect) signal from the serial interface, M9124= “ON”".
* When PLC is connected with a MODEM, the CD signal is used to represent the status of MODEM.

If M9124= “OFF”, the transmission of the dialing signal can be performed.
If M9124= “ON”", data transmissions and receiving can be performed.

@ Time-out Flag M9129

* During the data receiving, if the receiving time exceeds the time-out duration (designated by
D9129), M9129 will turns "ON” to represent as the occurrence of Time-out, and also the Receive
Completed flag M9123 will be forced "ON” to close the data receiving action.

® The M9129 will not be reset automatically, must using an instruction in the program to reset the
status of M9129.

¢ By applying the Time-out function, PLC will receive the data of transferred from peripheral
facilities which is no “End Code” or no length can be predicted.

* The setting value of the Time-out duration is restored in D9129. The Time-out duration =
(the content value of D9129) x 10ms. When D9129=0 (the default value), the Time-out
duration is 100ms.

The Data Receiving has ceased

Data Received Data
ETime—out Duration
:(D9129)x10ms /M Reset by programs
M9129 i /M
M9123 ’—‘
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— Description of Data Transmissions and Receiving Actions: 16-bit Mode (M9161="0FF”)

®Om ®» M e 16-bit Data—={ Divide the 16-bit data into

X20
}-{ ——{Rs D0 K5 D100 K10 | | Upper 8 bits | Lower8bits‘t8w($§{%tj,§g g;gffg\;vgf’ger

digit data.

X20
Conditional contact J

M9122 Transmission !
Requirement Flag :

D9122 Number
of data remaining to

be transferred

RXD Data Receiving § STX 0o 0o b1 - Dz ETX
PLC > Peripheral facilitiesj Lower 8 Bits /\ Upper 8 Bits A Lower 8 Bits A Upper 8 Bits UpperBBltsE

é Ingiating 9& Number of transferred data is designated by * @ ! %%End Code%f
‘ ode : ‘

; Number of received data i ;
< Initiating=><——  (designated by @), received the ——=><End Code=>
: ode End Code or the occurrence of Time-out. : ;

- : : /" D100 D100 D101 D101\ .
TXD Data Transmission — { STX . " " ; ETX : :
PLC < Peripheral facilties < > Lower 8 Bits /\ Upper 8 Bits /\ Lower 8 Bits /\ Upper 8 Bits < =
* Ready for Ready for
receiving receiving
D9123 Number 0
of data received
o123 B A ]
Receiving Completed { Z Y
Reset without the program

Reset by the program
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— Description of Data Transmissions and Receiving Actions: 8-bit Mode (M9161="ON”)

®Om ®» M = 16-bit Data—>{ Disabled Only the Lower 8
digits of the 16-bit data are

X20
}—< ——{RS D0 K5 D100 K10 | | Disabled | Lower 8 bits | 43 > 2 as one group of
data while Upper 8 digits
are disabled.

X20
Conditional contact J

M9122 Transmission !
Requirement Flag :

D9122 Number
of data remaining to
be transferred

N ) D1 D2 03 D4
RXD Data Receiving — : STX A Lower 8 Bits A\ Lower 8 Bits A Lower 8 Bits A\ Lower 8 Bits A\ Lower 8 Bits /; ETX :

PLC — Peripheral facilities

é Ingiating %Number of transferred data is designated by * @ ”%%End Code%f
‘ ode : ‘

; Number of received data ; ;
< Initiating=><—— (designated by @), received the ——=><End Code=>
: ode End Code or the occurrence of Time-out. ‘ ;

- : : i/ D100 D101 D102 D103\ .
TXD Data 'I_'ransm|SS|(_)_r1_ ; b STX Lower 8 Bits /\ Lower 8 Bits /\ Lower 8 Bits /\ Lower 8 Bits ETX : :
PLC « Peripheral facilties <> S ——
* Ready for Ready for
receiving receiving
D9123 Number 0
of data received
- B A ]
Receiving Completed { Z Y
Reset without the program

Reset by the program
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& Application Example

In this example, 2 VB series PLCs are connected through RS-485 interface as shown in the diagram below.
Set the CP2 application type of the left side PLC to be Non protocol, then write the related instructions for
M, VB and VH communication protocol in program to read/send data from/to the station 1 PLC.

Of course, in actual application, the VB series PLC can use CPU Link or Easy Link to exchange data easily
without taking such trouble. The purpose of this example is to demonstrate how to use Non protocol and
RS instructions. For communication protocols please refer to “Communication Protocol of M, VB and VH
Series”.

VB-PLC vB-PLC
VB-485 VB-485| Computer Link
Non protocol .
station 1

e Set the CP2 parameter for each PLC by Ladder Master though CP1.

Sl COM Port - Basic Setup [ %] Sl COM Port - Basic Setup E Sl COM Port - Basic Setup [ x|
| COM Port Type RS-485 | COM Part Type RS-485 | COM Port Type RS-485
Application Computer Link | I i Application I Mon Protocal - l i Application I Computer Link |+ I

r Computer Link Detail

Station Mumnber |1 ,l

 Computer Link, 0| Somputer Link, B rMon Protocol Detail setup

F3 Protocol
Mon Protocol
Modbus
CPU Lirk,
Eazy Link
Parallel Link

Baud Rate

[rata bite —‘

Station Mumnber

@ More € 0dd O Ewven

[e-
[=
"Stop bit
[
[

Baud Rate I ,l Baud Rate
il Start Char
i Morne O Used l_
End Char
i None {7 Lged l_

Tranzmit Setup | Cancel | . TransmitSetup{i Cancel | . TransmitSetup* Cancel |
Select application type as Set Non protocol parameters Select application type as
Non protocol for the left PLC based on the M, VB and VH Computer Link for the right

communication protocols. PLC, the baud rate must be

the same as the left PLC's.

e When this example executes, the 2 PLC stations will execute the following job as programmed:

Left (Master) PLC: Read value of VR1 and store in register D111, show the content of register D110
on the display screen.
Execute RS instruction based on the “M, VB and VH communication protocols”.
Read the register DO on the right (slave station 1) PLC and store the value into
register D110. Store the content of register D111 to the register D1 on the right
(slave station 1) PLC.

Right (Slave) PLC: Read the value of VR1 and store in register DO, show the content of register D1
on the display screen.

e Since the left (master station) PLC execute RS instruction based on the “M, VB and VH
communication protocol” to transmit data, the following result will be produced:
The VR1 value of left (master station) PLC will be shown on the display screen of the right (slave
station) PLC (Change the VR1 of left PLC, can see the changes on the display screen of right PLC).
The VR1 value of right (slave station) PLC will be shown on the display screen of the left (master
station) PLC (Change the VR1 of right PLC, can see the changes on the display screen of left PLC).
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e Below is a general introduction on the M, VB and VH communication protocol related instructions
used in this example. For the detailed content of the communication protocol, please refer to “B-5
Communication Protocol of M, VB and VH Series”.

« Communication parameters of the M, VB and VH communication protocols.
Datalength: 7 bits (ASCII) / Parity: EVEN / Stop bit: 1 bit

» Calculation method of the check code

S | Station |Command|  Starting Add. Length | E | Check
T No. T Code
X X
0 1 5 1 1 c| O 0 0 2 0 0
02H|30H|31H|35H|31H|31H|43H|30H|30H|30H|32H|03H|30H|30H

}é Accumulate then take the last two digits (HEX) and %{
convert to ASCII code.

30H+31H+35H+31H+31H+43H+30H+30H+30H+32H+03H=200H

e Calculation method of the check code

S | Station |Command Starting Add. Length | E | Check
Datatosendto | I No. : Code
slave station 1 ol 115111l 11ciroi10lo0]2 010
02H|30H|31H|35H|31H|31H|43H|30H|30H|30H|32H|03H|30H|30H
A | Station |Command| Error Byte 1 Byte2 | E | Check
Data responded E No. Code )T( Code
by slave station 1 0 1 5 1 0 0 |16'116°| 16| 16° 161 16°
06H|30H|31H|35H|31H|30H|30H 03H

Do/ 16' 16°[16'| 16°]
1C01T  1C00

« Communication instruction to write data into the register D1 of slave station 1 (data address 1C02H)

S | Station |Command Starting Add. Length Byte 1 Byte 2 E Check
Data to send to ; No. )T( Code
slave station 1 0 1 6 1 11C|l0 2|01 2116"|16°|16']16° 161160
02H|30H|31H|36H|31H|31H|43H|30H|32H|30H|32H 03H

D1| 16" 16°| 16} 16°]

1C03 1C02
A | Station [Command| Error E Check
Data responded g No. Code )T( Code
by slave station 1 ol 116111010 2B
06H|30H|31H|36H|31H|30H|30H|03H|32H|42H
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Program of the left (master station) PLC

M9002
— | IMOV K3 D9080‘ Set the display screen to display mode 3 (show a
4-digits numeric value), and show the content of
IMOV K110 D9081‘ D110 on the display screen.
M9000
— VRRD K1 D111 |Read the value of VR1 and store into D111.
M9000
— M9161 D Assign 8-bits processing mode.
M9002 L ) N
D100 stores the communication slave station ID, in this
M90|02 MOV K1 D100 exampleitis 1.
DO is the number of data to transmit, D1 ~is the
—1/1 IRS D1 DO D351 D50 ‘transmit buffer space. D50 is the number of data to
T200 K10 receive, D51 ~ is the receive buffer space.
—/1 T200 Communication period timer.
T200
I ALTP MO | Switch between read / write period
MO
| PLS - M1 is the transmitting required pulse of read period.
PLF - M2 is the transmitting required pulse of write period.
M1
— | MOV K14 D50 | Set the number of data to receive.
MOV K14 DO |Setthe number of data to send.
MOV HO02 D1 D1 |02H STX
[ D2 |30H 0 _@
|ASCI D100 D2 K2 |—— 05 s 25
[ D4 [35H 5 9
DMOV H00310035 D4 89 ,
l ‘\{% 31H 1 B3 ThfIS blockofprograr\]m
~is for constructing the
{MOV H1C00 D101| 06 (31K 1| dala feading command
2 |of M, VBan
[ASCI D101 D6 K4 | ST MC 2 brotocol. n this
| D8 |30H 0 > |example, it reads
a |register DO on slave
|DMOV_H00320030 D10 | Do |30H 0 % |qidtion 1 (data address
\ D10{30H 0 & |1COOH).
MOV H03 D12 pi1saH 2 &
lccb D2 D102 K11 D12|0H  ETX
D13|30H 0 00O
|ASCI D102 D13 K2 | pia30H 0 6
SET | M9122 | Activate transmitting request
MO  M9123 I
' | CCD D52 D104 K11 Calculate the checking code
— Receivin ' ‘ of the received data, take the Ea{ﬁ resl,pondtectj
Completed | last two digits and store into Y '€ Siave station
omplete | WAND D104 HFF D104‘ D104 D51/06H  ACK
Convert the received checking code ps2|30H 0 »
[HEX D63 D106 K2|iohex codeand putino D106 > &%
| Compare the calculated checking =
{CMP D104 D106 M3 ‘codeandthe received checking  D54[35H 5 &
code, see whether they are equal. D55 311 1 33
| Convert the received error code to '
|[HEX DS6 D107 K2 ‘hex code and put into D107. D56|30H 0 om
[oNe}
ICMP D107 KO M6 |Checkwhetherthe errorcode is 0. D57|30H O ©~
M4 M7 When the checking codes are D98 |16’ 2
— — HEX D58 D110 K4| equal and no error occurs, the  psg | 16° it
(éommuniﬁationcgs S?CCGS%]‘UL D60 16" -
onvert the read value and store <
W4 SWAP D110 into D110. D61/ 16° e
When the checking codes are not equal or D62 | 03H ETX
the communication error code is not 0, YO is
M7 ON, means read communication fails. D63 | 16! 99
D64 | 16° 88

RST | M9123 | Clear the receiving complete flag.
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® Program of the Right side (Slave Station) PLC
M9002

MOV K3 D9080 |

MOV K1 D9081 |

M9000

— | MOV K10 D50 |Set the number of data to receive.
MOV K18 DO |Set the number of data to send.
MOV H02 D1 D1 |02H  STX
D2 |30H 0 _2
|ASCI D100 D2 Kz\/ a1 °S
| 36H 6 9
| DMOV H00310036 D4‘ 33
31H 1 3
IMOV H1C02 D101‘ 31H 1 o |This block of program
43H C 2 gftor cotnstructlng thed
2 | data writing comman
|ASCI D101 D6 K4| 30H 0 > |ofM,VBandVH
3H 2 a protoccl)l Irt1 thlts "
[DMOV H00320030 D10 content of register
content of register
|\{D1O 30K © g I(Dtp]ﬂp?_%gnatsgtet%statlon
D11|32H 2 E- is into the
SWAP_ D111 p register D1 of slave
D12 16 2 | station 1 (data address
|ASCI D111 D12 K4\ 3] 16° 5 |coH)
4|16 Ly
MOV HO03 D16 D15 16° o
lccb D2 D102 K1 \ oo
| CC 0 5 D17 161 o0
- &7
[ASCI D102 D17 K2 | D18 L
SET | M9122 | Activate transmitting request
MO M9123 : ‘
—1/] | | {CCD D52 D104 K7 Calculate the checking code  paia responded
ivi of the received data, take the b
Biﬁf};ggd | Iast two digits and store into by the slave station
| WAND D104 HFF D104‘ D51/06H  ACK
0
I Convert the received checking code DP52|30H 0 &
|HEX D59 D106 K2 ‘to hex code and put into D106 D53 31H 1 .O%-
Compare the calculated checking 2
[CMP D104 D106 M3 ] code and the received checking . 054|368 6 o &
code, see whether they are equal. pgg|31H 1 23
| Convert the received error code to
LHEX DS6 D107 K2 ‘hex code and put into D107. D561 30H 0 o
D57|30H 0 &=
|CMP D107 KO M6 | Check whether the error code is 0. peg "oarr E1x
M4 When the checking codes are not equal or the 9
Y1 | communication er?or codeis not 0, Y1 is ON, Dos|92H 2 é)g
M7 means write communication fails. D60|42H B & Q
RST | M9123 | Clear the receiving complete flag.
END

Set the display screen to displdy mode 3 (show a 4-digits numeric value), and
show the content of D1 on the

isplay screen.

VRRD K1 DO |Read the value of VR1 and store into DO.
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B-4VB-1COM Serial Link Communication Module

This introduction includes diagrams and texts to guide the user install and use the VB-1COM module
correctly. Please read carefully before install and use the VB-1COM module.

B-4-1 Module Introduction

¢ \VB-1COM module has the RS-232 and RS-485 interfaces at the same time, and these 2 interfaces
can communication with majority of the equipment sold in market.

® RS-232 and RS-485 are both isolated style, and the distance of RS-485 can be 1000 meters.
e Automatic converting function from HEX to ASCII code of the transmitting/received data is provided.

® The VB series PLCs use the FROM/TO instructions to do data exchange and parameter setting with
the VB-1COM.

® Dimensions diagram of this module.
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B-4-2 External Wiring
— i @ Please use shielded twisted pair wiring as the
_ SG 23‘2(3 connection wire for RS-485 communication
Equipment interface. In occasions where long distance or
which has RX RX high- di ired. to i th
RS.232 DC igh-speed is required, to improve the
interface o > communication quality, the RS-485 dedicated
; communication cable (like Belden 9841) is
d preferred.
(@ Please parallel attach terminal resistance to
the terminals of the communication circuit
: ; when construct RS-485 circuit.
Equipment D+ : : D+ i The VB-1COM module has a built-in 120 Q
which has o m o_ D terminal resistance. When short-connect the
RS-485 B | veres AR S “*SHORT FOR TR” terminals with short
interface SG 485G [————1 connecting wire, the 120 Q terminal
L - resistance will be parallel connected to the
“‘D+" and “D-" terminals.
DC24V +10% 45mA ¥ ; . .
= 24V IN . ® Please parallel attach terminal resistance to
T _ ; Please connect the terminals of PLC main
® T 5 unit to VB-1COM module, and then use this
I L= : terminal as type 3 grounding or connect it to
= L., Exapson | the covering case of the distribution box.
Goundng 0| VB seres | | @ This module provides RS-232 and RS-485
- ! Main Unit _ ; l u Vi - -
[oeance under S5 i ' ! vB-1COM . interfaces, and only one of them can be

used at a time.
e Wiring Terminals

» Use O or Y type terminal when wiring as specified in the left hand side
diagram.

e Tighten the screw properly to avoid mis-operation. The proper strength used to
turn the terminal screw is 5 ~ 8kg-cm.

321



B-4-3 Module Specifications

e Common Specifications

Item Specification

Common Specifications Same as the VB series Main Unit

Dielectric Strength 500VAC 1 min between all terminals and rack panel
® Power Specifications

Item Specification

External Driving Circuit 24V DC +10% ~—10% > 45mA

Internal Circuit . DC’- 75mA ;

(Power supplied by the internal expansion bus)

® Functional Specifications

Item Specification
Transmission RS-232 RS-485
Interface

Isolation Method | Photocoupler isolation

LED Indicator PWR ~ RX ~ TX

Communication

Distance 15 Meters 1000 Meters

Communication _

Method Half-duplex

Baud Rate 300/600/1200/2400/4800/9600/19200/38400/76800/14400/28800/57600 bps
g%rporggpication Non Protocol, user defined communication process done by PLC program.
Communication ; ;

Format Assigned by BFM (9 formats in total)

PLC Use FROM/TO instructions through BFM

Communication

e [ e T23%G][ mx [ 1x
[ e ]

B O [ -

Wiring Method Barrier style terminal block connection VB-1COM

+ 24V IN_- L] SHORT FOR TR
= . 485G D+ D-
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B-4-4 Buffered Memory (BFM)

& BFM Table List for VB-1COM
VB-1COM modules exchange data with the VB series Main Units through the following BFM.

BFM ; Initial Data
Num Name G R Value |Access
#0 | Communication Format — 0087H W
#1 Command — 0 W
Ubper Limit of bvte num 110 512 (when set buffer data length to 16 bits)
#2 reF():Zive d Y 1 to 256 (when set buffer data length to 8 bits) 0 W
‘0" indicates “5612” or “256”
#3 Receiving time-out time 0~ 4 byte 0 W
#4 Send start code, lower 2 bytes 0
0~4byte (nostartcode)] W
#5 Send start code, upper 2 bytes
#6 Send end code, lower 2 bytes 0 5 0
~ 4 byte w
#7 | Send end code, upper 2 bytes (no end code)
#8 Get start code, lower 2 bytes 0
0~4byte (nostartcode) W
#9 Get start code, upper 2 bytes
#10 | Getend code, lower 2 bytes 0
0~4byte (no end code) W
#11 | Getend code, upper 2 bytes
. 0 to 512 (when set buffer data length to 16 bits)
#13 | Num of data left for sending 0 to 256 (when set buffer data length to 8 bits) 0 R
Byte num of receive buffer
#14 memory 0to 256 0 R
#15 | Total checking code of sending _ 0 R
data
Total checking code of receiving _
#16 | yata 0 R
#28 | Status — 0
#29 | Error Code — 0
#30 | Module model ID — K7030
0 to 512 (when set buffer data length to 16 bits)
#1000 | Byte num sent 0 to 256 (when set buffer data length to 8 bits) 0 W
#1001
to Send buffer - 0 W
#1256
. 0 to 512 (when set buffer data length to 16 bits)
#2000 | Byte num received 0 to 256 (when set buffer data length to 8 bits) 0 R
#2001
to Receive buffer — 0 R
#2256
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& Detailed Introduction of BFM

e BFN # 0: communication format

Bit Introduction 0 1 Initial Value
b0 Data length 7 bits 8 bits 1 % 8bits
b1 (00) : None
Parity (01) : Odd (11) : Even
b2 (11) : Even
b3 Stop bit 1 bit 2 bits 0 : 1bit
b4 (0011) : 300 (1001) = 19200
b5 (0100) : 600 (1010) : 38400
(0101) = 1200 (1011) = 76800 .
06 Baud rate (0110) : 2400 (1100) : 14400 (1000) : 9600 bps
(0111) = 4800 (1101) © 28800
b7 (1000) : 9600 (1110) : 57600
b8
Undefined — 0 : undefined
b9
b10 (00) : notused
b11 Add CR and LF code (01) : Add CR code only (00) : Notadd
(11) : Add CR and LF code
(00) : notused
b12 Calculate total checking (0 1) : activate ASCII/HEX code convert function
613 code and ASCII/HEX code | (10) : activate calculate total checking code function | (0 0) : not used
convert (1 1) : Activate calculate total checking code and
ASCII/HEX code convert function
Data length of the send/ . . . )
b14 receive buffer memory 16 bits 8 bits 0 : 16 bits
b15 | Undefined — 0 : undefined

« Configuration Example of communication format (the format need to be configured based on the
communication specifications of the corresponding equipment)

code and ASCII/HEX code
convert function: inactivated

Calculate the total Checking}

/7

memory: 8 bits

Data length of buffer }

CR, LF : notadded
Baudrate : 19200 bps
Stop bit : 1 bit

Parity : EVEN
(Datalength 1 7 bits

BFM#0 o[ 1]ofoJoJoJoJo[1]ofJo]1]o[1]1]0]

‘b15 4

o [ e | s ™
(4096H)

e The VB-1COM module can do the following 9 formats of serial commmunications

TR

Data | Terminator|

Data |Terminator| CR |

Data | Terminator| CR | LF |

Data [Terminator| sum |

Data |Terminator| sum [ cR |
Data |Terminator| sum [ cR | LF |
Data | cr |

Data | cR | LF |
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¢ ASCII/HEX codes convert function
Activate the ASCII/HEX codes convert function, will first convert the HEX codes (0 ~ F) in the send
buffer memory to ASCII code then send out. And the received ASCII code data will also be
converted to HEX code first then store in receive buffer memory. At this time, the sent/received byte
number refers to the byte number of the HEX data.
The following example demonstrates the converting process when the send/receive data is F123H,
with start code STX and end code ETX.

pb15 Send Buffer Memory BFM #1001 o S E
T|2|3|F | 1]|T
([ r[]rJofofo]1[oJo[1]ofofof1]1] > N X
o F 1l 2 |8 | ConverttoAsCl Code
Number of bytes received is 2 then send out 02H|32H|33H|46H|31H| 03H
p15 Receive Buffer Memory BFM #2001 g S E
T|2|3|F | 1]|T
(ili[r]1]ofofo] 1[ofo]1]o]ofo[1]1] < X N
‘ F ‘ 1 ‘ 2 ‘ 3 ‘ Convert to HEX code then
Number of bytes received is 2 send to receive buffer memory |02H|32H|33H|46H|31H|03H

» Data Length of the send/receive buffer
When b 14 = 0, set to 16 bits. When b14=1, set to 8 bits.

. i . Take lower 8-bits of the
}e Send/receive buffer%{ i?§?£$§r18§b?tnssaﬁa }e Send/receive buffer % 16-bits data as 1 group,

‘ Upper 8 bits ‘ Lower 8 bits ‘upper 8 bits ‘ Ignore ‘ Lower 8 bits ‘g?gitignore the upper

e BFM #1: Command

Bit Name Introduction

When b0=0N, VB-1COM can send and receive data.

Activate When bO=0OFF — ON, decide BFM#0 (communication format) and BFM
send/receive #8 ~ #11 (receive start and end codes), and will clear BFM#28 b3 (error
occurred) and BFM#29(error code). So the related data should be prepared
before bO=0OFFON.

b0

When b1=0FFON, will decide BFM#4 ~ 7 (send start and end codes), and
start sending out the data in send buffer. And when the send completed the
BFM#28 b0 (send complete) will be ON. Before giving the send start
command next time, the BFM#28 b0 will be automatically cleared to OFF.

b1 Start send

When b2=0N, it decides BFM#8 ~ 11 (receive start code and end code), and

Clear command clears BFM#28 b1 (receive completed) and the receive buffer.

b2 ggﬁ%{;‘;ﬂve When data receive is completed (BFM#28 b1 turns ON), b2 must=0N, so that
BFM#28 b1 will be cleared, otherwise VB-1 COM will not be able to receive the
next data.

b3 Clear error When b3=0N, BFM#28b3 (error occurs) and BFM#29 (error code) will both

be cleared.

e BFM #2: the upper limit of the number of bytes received
When the number of data bytes received in receive buffer become equal to the value of BFM #2,
BFM #28 b1 (receive complete) will ON, indicates that receive completed.
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® BFM #3: receive time-out time
BFM #3 is used to set the maximum waiting time between 2 bytes in the data receive process.
When the configured time past after a byte data is received, and the next byte of data has not
arrived, BFM #28 b2 (receive time-out) will be ON, and the BFM #28 b1 (receive complete) will be
ON too, indicate receive completed.

o BFM #5, #4: send start code
VB-1COM can configure a 0 ~ 4 bytes send start code, when the setting value is 0, means no send
start code, and this byte will not be sent. For the actual sending, the send sequence of start code is
the 4th 3rd 2nd 1st_
The start code 'of this example is 02H (STX)

BFM #5 (upper 2 bytes) ——— <—— BFM #4 (lower 2 bytes) ——
b15 b0 b15 b0
[0[oJofolofoofo]ofofo]o[ofofo]0] [0]ojofofofojofo[ofo]o]ofofo[1]0]

o | o ‘ o | o 0 0 ’ o | 2

4th i 3rd 2nd | 131

e BFM #7, #6: send end code
VB-1COM can configure a 0 ~ 4 bytes send end code, when the setting value is 0, means no send
end code. The storage format of the send end code and sending sequence is the same as the send
start code.

User has to assign a 01H ~ 1FH ASCII code to the 1! byte of the send end code, and this rule does
not apply to the 2"—4" pytes.

e BFM #9, #8: receive start code
VB-1COM can configure a 0 ~ 4 bytes receive start code, when the setting value is 0, means no
receive start code.
The storage format of the receive start code is the same as the send start code.

For the actual receiving, the receive sequence of start code is the 4”‘, 3rd, 2“d, 18t

e BFM #11, #10: receive end code
VB-1COM can configure a 0 ~ 4 bytes receive end code, when the setting value is 0, means no
receive end code.
The storage format of the receive end code and receiving sequence is the same as the receive start
code.
In the data receiving process, if the end code set by BFM #11, #10 is received, BFM #28 b1
(receive complete) will be ON to indicate receive completed.

e BFM #13: number of data left for sending
In the data sending process, the number of data byte waiting to be sent out in the send buffer.

e BFM #14: number of data byte received in the buffer
In the data receiving process, the number of actual data byte received in the receive buffer.

e BFM #15; total checking code of the send data
BFM #16: total checking code of the receive data
The calculation method of the total checking code provided by this module is as below:

Start End Total
code Code Checking code
—— e e —
S E
T 0 0 5 1 0 0 8 1 0 2 T F 4
X X
02H | 30H | 30H | 35H | 31H | 30H | 30H | 38H | 31H | 30H | 32H | 03H | 46H | 34H

}e After accumulating, take the last 2 digits (HEX) and convert to ASCII code. %{ b

30H + 30H +35H + 31H + 30H + 30H + 38H + 31H + 30H + 32H + 03H = 1F4H
i

326



e BFM #28: status

Bit

Name

Introduction

b0

Send complete

When the number of data sent out is equal to the set value of BFM#1000
(number of bytes sent), indicates send complete, and b0 turns ON. Before the
next send start command (BFM#1 b1), b0 will be automatically cleared to OFF.

b1

Receive complete

Receive buffer has received the number of bytes as configured By BFM #2
(upper limit of number of bytes to receive), or the configured end code has been
received, or time-out happens, VB-1COM takes as receive completes, b1 turns
ON. After b1=0N, BFM #1 b2 (receive complete clear) has to be used to clear
b1 to OFF. Otherwise, VB-1COM will not be able to receive the next data.

b2

Receive time-out

BFM #3 sets the receive time-out time. When receive time-out happens, b2
turns ON. And then BFM #28 b1 will turn ON to indicate receive completed.
When BFM#1 b2 (receive complete clear) command is executed, b2 will be
cleared to OFF as well.

b3

Error occur

If any error happens in the data sending/receiving process, b3 will be ON, and
the error code will be store into BFM #29.

b6

Data sending

From the sending start command (BFM#1 b1) is given, until sending completed
(BFM #28 b0 status turns ON), b6 will be ON.

b7

Data receiving

From the first character is received, until receiving completed (BFM #28 b1
turns ON), b7 will be ON.

e BFM #28: status

Num Introduction Possible Causes
0 No error —
’ Receive parity error, overrun error,framing | Invalid communication format causes control
error sequence error.

2 Undefined —

3 Defective receive character The data received is not ASCII code.

4 Receive sum check error The total checking coqle received is not equal to the
calculated total checking code (BFM#16).

5 Undefined —

6 Baud rate setting error Configured a non-existing baud rate.

7 Receive CR error CRis not in the correct position.

8 Receive LF error LF is not in the correct position

9 | Send/receive initial terminator setting error | The 1% byte of the end code is not within 01H~1FH range.

10 | Receive terminator error _The re(_:eive enld code is not in correct position or is
inconsistent with the configured value.
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B-4-5 Programming Example

The VB-1COM communication module is normally used to connect with devices which do not have
VIGOR “M, VB and VH communication protocol” like the market sold temperature controller, frequency
converter, etc.

To make it easier to understand, here use “M, VB and VH communication protocol” as example, to
introduce how to use VB-1COM module to connect to VB series PLC through proper program planning.
Firstly, 2 VB-PLCs are connected as shown in the diagram, the left PLC uses the RS-485 interface of its
VB-1COM to connect to the VB-485 interface of the VB-1COM of the right PLC. Set the CP2 application
type of the right PLC to Computer Link. Then write communication program in the left PLC using

“M, VB and VH communication protocol” format, send communication command to the right PLC
through the RS-485 interface of VB-1COM module, and then read/write data from/to the right PLC.

VB-1COM VB-PLC
VB-PLC Module VB-485| Computer Link
RS-485 interface Station 1

® The right side PLC has to configure CP2 parameter through CP1 by Ladder Master.
The application type of CP2 is set to Computer Link, the baud rate is set to 19200, and the
communication station number is set to 1.

® This program example will give 2 application examples for user reference, and the execution results
of these 2 programs are exactly the same.

Program example 1: make no use of the start code, end code setting and calculate total checking
Code, ASCII/HEX convert functions, treat the start code, end code and check
codes of the communication format as parts of the data array, then use
program to analyze the data array and read/write the transmission data. Since
it is a common way of connecting to other devices using VB1COM, users need
to understand this example thoroughly.

Program example 2: activate the start code, end code settings and calculate total checking codes,
ASCII/HEX code convert functions provided by VB-1COM. If the
communication protocol format of the devices connected to VB-1COM
corresponds with the auxiliary function definition, activate the auxiliary
functions can help to improve the efficiency of the written communication
program.

e The 2 PLC will execute the following actions as programmed when this application example executes.

Left (master station) PLC: read value of VR1 and store into register D111, then show the content value
of register D110 on the display screen.
Write communication program according to the “M, VB and VH
communication protocol”. Read the register DO of the right (slave station 1)
PLC, and store this value into register D110. Then write the content value of
register D111 to the register D1 on the right (slave station 1) PLC.

Right (slave station 1) PLC: read value of VR1 and store into register DO, then show the content
value of register D1 on the display screen.

e Since the left (master station) PLC writes communication program based on the “M, VB and VH
communication protocol” and transmit data, the following result will be generated.
The read value of VR1 on the left (master station) PLC will be shown on the display screen of the right
(slave station) PLC. Change the VR1 of left PLC, can see the changes on the display screen of the
right PLC.
The read value of VR1 on the right (slave station) PLC will be shown on the display screen of the left
(master station) PLC. Change the VR1 of right PLC, can see the changes on the display screen of the
left PLC.
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e Below is a simplified introduction of the related instructions used in this application example of
“M, VB and VH communication protocol”. For the detailed content of the communication protocol,
please refer to the specifications in “B-5 Communication Protocol of M, VB and VH Series”.

e Parameters of the M, VB and VH communication protocol
Data length: 7 bits (ASCII) /Parity: EVEN/Stop bit: 1 bit

» Calculation method of the checking code

S | Station |Command Starting Add. Length | E | Check
T No. T Code
X X
0 1 5 1 1]Cc|]O0|O0|O0] 2 0] 0
02H|30H|31H|35H|31H|31H|43H|30H|30H|30H|32H|03H|30H|30H

After accumulating, take the last 2 digits (HEX) and %{
convert to ASCII code.

30H+31H+35H+31H+31H+43H+30H+30H+30H+32H+03H=200H

» Communication instruction to read the value of register DO of slave station 1 (data address: 1CO0H)

S | Station |Command Starting Add. Length | E | Check
T No. T Code
X X
Datato sendto O|1|5|1]1|]Cc|]0|]0]|O0]?2 0|0
slave station 1
02H|30H|31H|35H|31H|31H|43H|30H|30H|30H|32H|03H|30H|30H
A | Station |Command| Error Byte 1 Byte2 | E Check
o] No. Code T Code
K X
Data responded 0|15 | 1]0]0/|16"16°|16"|16° 16'] 16°
by slave station 11,.,1304 314/ 35H| 31| 30H|30H 03H

Do 16" 16°| 16' | 167
1C01  1C00

» Communication instruction to write data into register D1 (data address: 1C02H) on slave station 1

S | Station |Command Starting Add. Length Byte 1 Byte2 | E Check
Datatosendto | & No. N Code
slave station 1 0 1 6 1 1 cCl o0 2 0 2 |16'116°| 16| 16° 1611 16°
02H|30H|31H|36H|31H|31H|43H|30H|32H|30H|32H 03H

D1|16'| 16°| 16 16°]

1C03 1C02
A | Station [Command| Error E | Check
Data responded E No. Code )T( Code
by slave station 1 ol 116111010 2 B
06H|30H|31H|36H|31H|30H|30H|03H|32H|42H
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® Program example 1 of left PLC: without activating the auxiliary function

M9002
— | I MOV K3 D9080 ‘ Set the display screen to display mode 3 (show a
4-digits numeric value), and show the value of D110
I MOV K110 D9081 ‘ on the screen.
M9000

— | VRRD K1 D111 |Read the value of VR1 and store into D111.

S [T0P 1 Ko e k1] o ommonioaon fomat o 7E1/19200
S [FROM K1 K2 KENGD 1] 2 0ReTaLen s o Ve 100K, Ve-100M
[FROM K1 K29 Dios ki S ie operetion rcrcode o e-ICOU e
@ Assign 8-bits procession mode
—M|90I12 PLS | M1|M1
M2 is the required sending pulse of the write cycle
M1

Iy ITO K1 K2 K14 K1 |l1JA[1)B§trellsm|t for the number of bytes to receive, set to

MOV K14 DO |Number of data bytes sent, set to 14 bytes.

MOV H02 D1 b1 lozH STX
[DMOV H00310030 D2 | J P? |3 0 =
D3 [31H 1 8§
[DMOV H00310035 D4]—_ fDs [38H5 @
| D5 |3t 1 73 This block of program
| MOV _H1C00 D101‘ D6 |31H 1 » ioslforcor(ljstructing thed
8 ata reading comman
D7 [43HC =
[ASCI D101 D6 Ké|| 2 |of M, VB and VH
D8 |30H 0 » | protocol. In this
| D9 om0 & |example, it reads
| DMOV H00320030 D10‘ register DO on slave
\ D10|30H 0 & |station 1 (data address
MOV Ho3 D1z “\onfe g | 1C00H.
I D12[03H  ETX
lccD D2 D102 K11 | {DB W0 oo
28
| ASCI D102 D13 K2 | Dasn o o~

Send DO ~ D4 to the send buffer of VB-1COM,
DO ~ D4 - BFM#1000 ~ 1014 of VB-1COM.

ITO K1 K1000 DO K15

M9012  M31 . .
I o [ Send the data in receive buffer to D50 ~ D64,
— |FROM K1 K2000 D50 K15 | Ben o000 ~ #2014 of 1COM — D50 ~ 64
ecelving
Completed I CCD D52 D104 K11 ‘ Calculate the checking code  Data responded
of the received data, take the by the slave station

| last two digits and store into
[WAND D104 HFF D104 ) D104 Ds1[06H  ACK
. . D52 | 30H 0 @
[ Convert the received checking code zs
|HEX D63 D106 K2 |to hex code and put into D106 D53[31H 1 ° S
Compare the calculated checkin 9
ICMP D104 D106 M3 ‘Code and the received cheokingg D54| 35H 5 25
code, see whether they are equal. D55|31H 1 =3

[ Convert the received error code to
|HEX D56 D107 K2 ‘ hex code and put into D107. Do6| 308 © g%“
D57(30H 0 &=
[CMP D107 KO M6 | Check whether the error code is 0. D58 | 16! w
| <
M4 M7 . 0 @
When the checking codes are D59 | 16 =
— HEX D58 D110 K4 | equal and no error occurs, the D60 | 16" o
communication is successful. s
SWAP D110 Convert the read value and store D61 | 16° N
When the checking codes are not equal or D63 | 16" o
the communication error code is not 0, YO is 16 §§
M7 ON, means read communication fails. D64 | 16° o %
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M9012

M31

f

|1 1] ]

| | |

| TO K1 K2 K10 K1 |Set the upper limit for the number of bytes to receive to 10 bytes.

MOV K18 DO |Number of data bytes sent, set to 18 bytes.

MOV H02 D1 D1 |02H STX
D2 |30H 0 _2
DMOV H00310030 D2 ‘/d 03 |31 °5
@]
DMOV H00310036 D4 |————— ) P4 |38 gg
D5 |31H 1 23
MOV H1C02 D101| D6 |31H 1 o | This block of program
—— Jorfasmc 2 ioslftor cQtr]structing thed
2 |data writing comman
ASCI D101 D6 K4‘ D8 [30H 0 > |ofM, VB and VH
a |protocol. In this

D9 |32H 2 example, it writes the

DMOV H00320030 D10|\ o cramp,  arlcs e
2 |D111 on master station
SWAP D111 D11|32H 2 5 | (this PLC) into the
p register D1 of slave
D12 16 2 |station 1 (data address
——{AsCI D111 D12 K4 | \ D13 160 8 |1C02H)
D14 | 16" P
MOV H03 D16 — loshe 5
CCD D2 D102 K15 | D16|03H ETX
\{DW 16 92
[0
ASCI D102 D17 K2 | Dis[16? 8%

Send the value of DO ~ D18 to the send buffer of VB-1COM,
D0~D18 — BFM#1000~1018 of VB-1COM.
Send the data in receive buffer of VB-1COM to D50~ D60,

TO K1 K1000 DO K19

—1

M9002

=
>

=
3

[]]]]]

|
|FROM K1 K2000 D50 KTt |BFM#2000~#201O of VB-1COM — D50 ~ 60

CCD D52 D104 K7 | Calculate the checking code  Data responded
of the received data, take the by the slave station
last two digits and store into

WAND D104 HFF D104 || D104 Ds1[osH  Ack
Convert the received checking code D52 |30H 0 z%
HEX D59 D106 K2 ‘to hex code and put into D106 os3lan 1 P&
>
Compare the calculated checking @)
CMP D104 D106 M3 |code and the received checking Ds4| 36H 6 29
code, see whether they are equal. Ds5|31H 1 <3

Convert the received error code to
HEX D56 D107 K2 ‘hex code and put into D107. Do6] 301 © grgn
D57(30H 0 &=
CMP D107 KO M6 ‘Check whether the error code is 0.  pssg| 03H ETX
9}
When the check codes are not equal or the D59 32H 2 gg
communication error code is not equal to 0, D60|42H B o &

Y1 turns ON, indicates the write
communication fails.

—/1

M9002
|

M20 > Activate VB-1COM, so the VB-1COM can start sending and receiving data.

M1
— |

M23 O When PLC STOPRUN, execute error clear to VB-1COM.
When M1 (required sending pulse of read cycle) or M2 (required sending

M2

M31
|

M21 pulse of write cycle) make the send request, ask VB-1COM to execute
“start sending” command.

;

M9000
|

M22 Receiving complete clear command

TO K1 K1 K1M20 K1 |Send command to VB-1COM

END
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e | eft PLC Program Example 2: activate auxiliary function

M3002 I
' MOV K3 D9080
— | ' | Set the display screen to display mode 3 (show a 4-digits
numeric value), and show the value of D110 on the screen.
——{Mov K110 D9081|
M9000
— | VRRD K1 D111|Read the value of VR1 and store into D111.
M9002 I Set the communication format to 7E1/19200, and activate
— | | TOP K1 KO H7096 Ki1 ‘the calculate total checking codes and ASCII/HEX code
convert functions.
4|TO K1 K4 H02 K1 ‘Setthe send start code to 02H (STX)
————{T0 K1 K6 H03 K1|Setthe send end code to 03H (ETX) Data sent out
by the master
4|TO K1 K8 H06 K1 ‘Setthe receive start code to 06H (ACK) station. This
is the data
. reading
4|TO K1 K10 HO3 K1 ‘Setthe receive end code to 03H (ETX) command of
M9000 ) “M, VB and
| | Read operation status of VB-1COM, v seri
mi | FROM K1 K28 K2M30 Ki |operation status - M30 ~ M37 corr?r%rijisication
Read the error code of VB-1COM, the ~ Protocol”. This
FROM K1 K29 D108 K1‘errorcode of VB-1COMD108 example reads
the register DO
M9168 O Set the SMOV working mode to HEX number format mode. (data address
M9012 1C00H) on the
MA slave station 1.
|
— PLS Startcode|02H  STX
M2 is the required sending pulse of 30H 0 @
the write cycle a1 g%
M1 . E)
| [ Upper limit for the number of o
— | | TO K1 K2 K5 K1 ‘bytesto receive, set to 5 bytes. { 35H 5 29
31H 1 3
Number of data bytes sent, set '
MOV K5 DO to 5 bytes. 31H 1 »
MOV K1 D1 408 ¢ %
BFM @
\D1 01H |—=> #1001 | O1H { 30H 0 §
MOV H51 D2 |~_ soHOo -
D2 | 51H | — #1002 | 51H 30H 0 (3,;
MOV H1C D3 |—D3|1CH | #1003 | 1CH HEX[ > Ascin (322§
03H ETX
OV o0 Da ] 4| 00H | > #1004 00H End Code
Total 30H 0 ©Q
/D5 02H | — #1005 | 02H Check Code [ 30n o %5
MOV K2 D5
Send the value of DO ~ D5 to the send buffer of VB-1COM,
ootz st TO K1 K1000 DO K6 |55 “p5— BFM#1000 ~ 1005 of VB-1COM.
| Il [ Send the data in receive buffer of VB-1COM to D50 ~ D55,
— s | FROM K1 K2000 D50 K6 | gry40000 ~ #2005 of VB-1COM — D50 ~ 55
MOV D54 D110 | oss[ 1 | 1 ] osal [ 1]
\ﬁ Data responded
\33 SMOV_D55 K2 K2 D110 K4‘ D”O by the slave station
When the check codes are not equal or the Start code|06H  ACK
— communication error code is not equal to 0, 30H 0 @
YO turns ON, indicates the read Z8
communication fails. 31H1 S
{ 35H 5 m%’
BFM 2
D51| 01H | <— #2001| 01H 313
30H 0 om
D52 | 51H | <— #2002 | 51H / s 0 5%
D53| 00H | <— #2003 | 00H { 16" 2
D54 | XX H| <— #2004 | XX H | 2
16"
D55 | XX H | <— #2005 | XX H { %3
HEX <__1ASCII 16° o
End Code | 03H ETX
Total 16’ 09
Check Code | 140 el
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Data sent out by the master station.
This is the data writing command of
“M, VB and VH series communication
protocol”. This example writes the
content of register D111 on the
master station (this PLC) to register
D1 (data address 1C02H) on the
slave station 1.

Start code|02H STX
30H 0 2
"2 31H1 °8S
| | Upper limit for the number of 36H 6 o
— | | TO K1 K2 K3 Ki ‘bytes to receive, set to 3 bytes. Y ‘é%
Number of data bytes '
MOV K7 DO |gent, set to 7 bytes. BEM { 31H 1 @
D #1001 43H C =
MOV K1 D1 |———— D'[0TH|= o1H oo S
/Dz 61H|—> #1002 | 61H { p— g
MOV He1 D2 /D3 1CH| > #1003 | 1CH / I
MOV H1C D3 D4| 02H | > #1004 | 02H / 3H2 5
16" w
#1005
MOV Ho2 D4 | 02H | = el /{ e
— #1006 161 -
<
MOV H02 D5 o #1007 /{ pye &
————{SMOV D111 K2 K2 D6 K2 | ‘ End Code|03H  ETX
Total |16 99
| SMOV D111 K4 K2 D7 K2|| o1 Check Code|qer 58
Send the value of DO ~ D7 to the send buffer of
ootz st ———{ 70 K1 K1000 DO K8 |GE"{COM Do ~ D7 » BFM#1000 - 1007 of VB-1COM.
e | Send the data in receive buffer of VB-1COM to D50 ~ D53,
— | FROM_K1 K2000 D50 K4 | 5F40000 ~ #2003 of VB-1GOM - DEO ~ 53
When the check codes are not equal or the
—| communication error code is not equal to 0, Data responded
M9002 Y1 turns ON, indicates the read communication fails. by the slave station
—1/] Activate VB-1COM, so that it can start
! Q sending/receiving data. Startcode|06H  ACK
M9002 30H o0 _9%
| O When PLC runs from STOP = RUN, BFM z5
M1 clear the error codes on VB-1COM. %%ﬁ); 01H S stH 1 S
— | M21 O When M1 (required sending pulse of read #2002 611 | — 36H 6 o g
cycle) or M2 (required sending pulse of (D52) 31H 1 D_g
M2 write cycle) make the send request, #2003 '
— VB-1COM executes the “start sending” 053) | 00H |\ [|30H 0 om
M31 command. 30H 0 82
— | M22 D Receive complete clear command End Code|oaH  ETx
M9000
o0
| [To K1 K1 KIM20 K1]Send commandtoVB-icOMm ., Total 1321 2 &%
Check Code |42 B S0
Q
END

® Program of right side (slave station) PLC

M9002

M9000

MOV K3 D9080 |

MOV K1 D9081

Set the display screen to display mode 3 (show a 4-digits numeric value), and
show the content of D1 on the screen.

VRRD K1 DO |Read the value of VR1 and store into DO.
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B-5 Communication Protocol of M, VB and VH Series
B-5-1 Communication Parameters
® Data length: 7 bits (ASCII)
Parity: EVEN
Stop bit: 1 bit

Baud rate: the PLC built-in CP1 is fixed to 19200 bps
User can select any of 4800/9600/19200/38400 bps for CP2 by Ladder Master.
CP3 is fixed to 19200 bps.

e Format of communication syntax
PARITY of b0 to b6

START | DATA 7bits | STOP bit
[ 0 [b0o] b1 [b2][b3][ba]b5]b6] P 1]
. - s
LOWER UPPER
HEX digit HEX digit

® This communication protocol use ASCII Code to transmit data, the table below lists the possible
characters and the corresponding ASCII Codes.

Character| ASCII Code Character| ASCIICode Character| ASCII Code
STX 02H 0 30H 8 38H
ETX 03H 1 31H 9 39H
ACK 06H 2 32H A 41H

3 33H B 42H
4 34H C 43H
5 35H D 44H
6 36H E 45H
7 37H F 46H

® Communication station number: PLC built-in CP1 is fixed to be number 0.
User can select any of the range 0 ~ 255 by Ladder Master for CP2.
CP3 is set using the rotary switch on the left side of VB-CADP
module, the range is 0~99.
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B-5-2 Communication Protocol Data Format
® The communication format to PLC

Station No. Command SendData Check Code
Start Code End Code ——"™——_
sTX | 16' [ 16° | 16" | 16° | ETX | 16" | 16° |

\— After accumulation take the last 2 digits (HEX) and J
convert to ASCIl code

® The communication format to PLC
Station No. Command SendData Check Code
Start Code End Code
ACK | 16" [ 16° [ 16" | 16° | ETX | 16' [ 16° |

\— After accumulation take the last 2 digits (HEX) and J
convert to ASCII code

Start code: starting character of data to transfer. The start code when send command to PLC is
ASCII code STX (02H) and the start code when PLC send back data is ASCII code ACK (06H).

Station Number: the identification number of the data transfer target. Every PLC in the
communication circuit needs to have a station number. And when computer give communication
command to PLC, it uses station number to identify which PLC is the target.

e Command: the computer command PLC to do the assigned tasks.
Command | Sommand | Target Component Introduction
Serial Data Read 51H X-YM-S-T-C-D %%Téitrég?/g]sdyéread the bit component status or
Serial Data Write 61H XY M-S-T-C-D r(fe%rgitré?(\)/glsdyéwrite the bit component status or
Bit Component ON 70H X~ Y-M-S Set the appointed component to ON
Bit Component OFF 71H X~Y-M-S Set the appointed component to OFF

e Data to Send: the content of the data to send. It may includes error code, data address, length of
data to send, content of data to send, etc.

e End Code: the end bit of the data to send. The end code is ASCIlI code ETX (03H).

e Check Code: accumulate the data value from the station number until the end code, then take the
last 2 digits (HEX) and convert to ASCII code as the checking code. Execute the same
checking code processing operation at both the data sending side and the data
receiving side, in order to ensure the transmit data is correct.

S | Station |Command Starting Add. Length | E | Check
To | T No. T Code
PLC| X X
0| 0] 5 110101 8 1101 2 F | 4
02H|30H|30H|35H|31H|30H|30H|38H|31H|30H|32H|03H|46H|34H

}e After accumulation take the last 2 digits (HEX)%‘
and convert to ASCII code

30H+30H+35H+31H+30H+30H+38H+31H+30H+32H+03H=1F4H

e Error Code: there will be an error code information in the data sent back by PLC to computer, and
the table below lists the meaning of each error code.

Error Code Details
00H Communication no error
10H ASCII converting error
11H Communication SUM Check Error
12H No such command
14H Communication Error like STOP, Parity Error
28H Data address exceeds range
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B-5-3 Communication Instructions

® The table of component ID and the corresponding communication data addresses.

Component | Component Data Data Content
Name ID Address | p7 | b6 | b5 | b4 | b3 | b2 | bl | bO
X0~X7 0000 X7 X6 X5 X4 X3 X2 X1 X0
Input Relay ) ) )
X
X770~X777 003F X777 | X776 | X775 | X774 | X773 | X772 | X771 | X770
YO~Y7 0040 Y7 Y6 Y5 Y4 Y3 Y2 Y1 Y0
Output Relay ) . )
Y
Y770~Y777 007F Y777 | Y776 | Y775 | Y774 | Y773 | Y772 | Y771 | Y770
N MO~ M7 0080 M7 M6 M5 M4 M3 M2 M1 MO
Auxiliary Relay ) ! )
M
M5112~M5119 02FF M5119|M5118|M5117|M5116|M5115{M5114 |M5113|M5112
S0~S7 0300 S7 S6 S5 sS4 S3 S2 S1 S0
Step Relay
s ! { l
$992 ~ 5999 037C S999 | S998 | S997 | S996 | S995 | S994 | S993 | S992
TO~T7 0380 T7 T6 T5 T4 T3 T2 T1 TO
Timer ) . .
Contact
T248~T255 039F T255 | T254 | T263 | T252 | T251 | T250 | T249 | T248
Co0~C7 03A0 C7 Cé C5 C4 C3 C2 C1 Co
Counter ) . )
Contact
C248~C255 03BF C255 | C254 | C253 | C252 | C251 | C250 | C249 | C248
Special Relay | M9000~ M9007 03E0 M9007 | M9006 | M9005 | M9004 | M9003 | M9002 | M9001|M9000
M9§)OO 1 0 0
M9255 M9248 ~ M9255 03FF M9255 | M9254 | M9253| M9252| M9251| M9250 | M9249| M9248
TO~T7 0780 T7 T6 T5 T4 T3 T2 T1 TO
Timer
Coil Z Z Z
T248~T255 079F T255 | T254 | T2563 | T252 | T251 | T250 | T249 | T248
Cco~C7 07A0 c7 C6 C5 C4 C3 c2 C1 co
Counter
Coil 2 2 2
C248~ C255 07BF | C256 | C254 | 253 | c252 | c251 | 250 | c249 | Cc248
1400
TO
. 1401 TO
imer 11 0 11 0
Current Value Z ! MsB[ 16" | 16° | 16' | 16° |LSB
16FE 1401 1400
T255
16FF
1600
. . D9000
Special register 1601 D9000
D9000 ! ! MSB| 16" | 16° | 16" | 16° [LSB
17FE 1601 1600
D9255 D9255
17FF
c o 1800
f 1801 Co
C199 ! ! MSB| 16' | 16° | 16' | 16° |LSB
Current Value C199 198F 1801 1800
198F
1A00
200 €200 {
) 1A03 €200
C255 ! ! MSB| 16" | 16° | 16" | 16° | 16" | 16° | 16" | 16° |LSB
Current Value 1ADC 1A03 1A02 1A01 1A00
C255 {
1ADF
50 Do 1C00
) 1C01 DO
D8191 ! ! MSB| 16" | 16° | 16" | 16° |LSB
Content Value D8191 SBFE 1co1 1€00
5BFF
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e Command Number 51H: continuous dataread command (can read 128 bytes at most)

S | Station |Command Starting Add. Length | E | Check
To | T No. (Bytes) | T Code
pLc| X X
16']16°| 16'| 16°| 16°| 16°| 16" 16°| 16" | 16° 16" 16°
$§
A | Station |Command| Error Byte 1 Byte 2 Last E Check
From!| C No. Code | data data data | T | Code
PLC| K Byte | X
16"|16°| 16" 16°| 16" 16° | 16'| 16°| 16" | 16° o 16"] 16° 16" 16°
AR

Example 1: read the status value of M8 ~M23
Suppose that the status of M8 ~M23 of the PLC are as below:

M23 M16 M15 M8
Lrfofolrfofofafafafolrfolofala]r]
| 9 | 3 | A | 7 |
S | Station |Command Starting Add. Length | E | Check
To | T No. T Code
pLC| X X
0| 0] 5 110 0] 8 1101 2 F | 4
02H|30H|30H|35H|31H|30H|30H|38H|31H|30H|32H|03H|46H|34H
A | Station |Command| Error Byte 1 Byte 2 E Check
From| C No. Code T | Code
K X
PLC o|o|5|1|0|0|A|7]|9]3 0|D
06H|30H|30H|35H|31H|30H|30H|41H|37H|39H|33H|03H|30H|44H

Example 2: read the content value of D1, D2
Suppose the content value of D1 of the PLC is 1234H, and the content value of D2 is

ABCDH.
S | Station |Command Starting Add. Length | E | Check
To | T No. T Code
pLc| X X
0| 0] 5 1 1|]CcC|O0| 20| 4 0] 3
02H|30H|30H|35H|31H|31H|43H|30H|32H|30H|34H|03H|30H|33H
A | Station |Command| Error Byte 1 Byte 2 Byte 3 Byte4 | E | Check
From| C No. Code T Code
PLC| K X
0| 0] 5 11]0]0 (341 2| C|D|A]|B F | D
06H|30H|30H|35H|31H|30H|30H|33H|34H|31H|32H|43H|44H|41H|42H|03H|46H|44H
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e Command Number 61H: continuous data write command (can write 128 bytes at most)

(C
RAJ

S | Station |Command Starting Add. Length Byte 1 Byte 2 Last E Check
To | T No. (Bytes) | data data data | T | Code
pLC| X Byte | X
161|160 161|160 163\162|16‘|16‘J 161|16° 161|16O 161|160 o 161|160 161|160
R
A | Station |Command| Error E Check
From| C No. Code T Code
PLC | K X
16']16°| 16" 16°| 16" | 16° 16| 16°

Example 1: write into Y30 ~Y47
Suppose that the status of Y30 ~ Y47 of the PLC to be written are as below:

Y47 Y40 Y37 Y30
lofJoJafafr]rfafofr]rfofofoji[1]o]
| 3 | E | c | 6 |

S | Station |Command Starting Add. Length Byte 1 Byte2 | E | Check

To | T No. T Code

X X

PLC olo|6]1|0|0]4|3|0|2|C|6]|3]E E | 4
02H|30H|30H|36H|31H|30H|30H|34H|33H|30H|32H|43H|36H|33H|45H|03H|45H|34H

A | Station |Command| Error E Check

From| C No. Code T Code
K X
PLC ojo|6]1]|0]0 2| A
06H|30H|30H|36H|31H|30H|30H|03H|32H|41H
Example 2: write A325H into the register D1 of the PLC
S | Station |Command Starting Add. Length Byte 1 Byte 2 E Check
To | T No. T Code
X X
PLC ojo|6]1|[1]Ccl|O0|2]|]0|2|2|5|A]|3 D|D
02H|30H|30H|36H|31H|31H|43H|30H|32H|30H|32H|32H|35H|41H|33H|03H|44H|44H
A | Station |Command| Error E Check
From| C No. Code T Code
K X
PLC olo0|6]1]0]0 2 | A
06H|30H|30H|36H|31H|30H|30H|03H|32H|41H

339



e Command Number 70H: bit component ON command

Command Number 71H: bit component OFF command

To
PLC

S
T
X

Station
No.

16'] 16°

Command

16'] 16°

Bit Component
Address

16°]16%] 16" | 1

E
T
X

60

Check
Code

16"] 16°

The bit component address consists of the data address and the big component position. Here
use S20 as example to explain below:
Bit componentis S20 (S)20+8=2---4 -

From
PLC

=

The component position of S20is 4
The data address of SO is 0300H

The data address of S20is 0300H + 2H = 0302H

Data Address Component Position
0 3 0 2 4
ololo]o 0olol1]1]0]lo]o]oO olol1]o 11010
1 8 1 4
ololof]1]1]o]oJojlolJoJ]o]1]0o[1]0]0O
Bit Component Address
A | Station |Command| Error E Check
C No. Code T Code
K X
16'[16° ] 16"| 16°| 16" | 16° 16'] 16°

Example 1: set M10to ON

To
PLC

From
PLC

To
PLC

From
PLC

Calculate the bit component

address of M10:
my10/8=1...2

The data address of MO is 0080H,
and the data address of M10 is
0080H + 1H = 0081H

0080H+1H=0081H

0 0 8

olojo]o

1/0]0]0

1 2
ololol1lo]1]o

ololo]o

S | Station |[Command| Bit Component E Check
T No. Address T Code
X X
0O|0|7]0]|0]4]0]A 9 | F
02H|30H|30H|37H|30H|30H|34H|30H|41H|03H|39H|46H
A | Station |Command| Error E Check
C No. Code T Code
K X
o|o0|7]|]0]0]|O 2 | A
06H|30H|30H|37H|30H|30H|30H|03H|32H|41H
Example 2: set M1000 to OFF
S | Station |Command| Bit Component E Check
T No. Address T Code
X X
0|0 | 711 0| 4] 6] 4 91 9
02H|30H|30H|37H|31H|30H|34H|36H|34H|03H|39H|39H
A | Station |Command| Error E | Check
C No. Code T Code
K X
o| 0| 7] 1 0|0 2 | B
06H|30H|30H|37H|31H|30H|30H|03H|32H|42H
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olololofol1]0lo0

0 A
olojolol1lol1]0

Calculate the bit component

address of M100:
Mm10/8=12...4

The data address of MO is 0080H,
and the data address of M10 is
0080H + CH = 008CH

0 0 8

Cc 4

olojolo

1]0l0l0

1/1]010

1lolo]

olololo

0

olojo]o

4
ol1]0l0

6

ol1]1]0

4
ol1l0]0
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C.Add-on notes:

C-1 Newly added instructions

NG '"St.rfil;fglon Function Applicable PLC Type
~|D P M | VB | VH

88 PID PID control loop O

149 MBUS MODBUS Communication O O

169 HOUR Hour Meter O
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FNP?D% — ——PID @ | PID control loop l%ﬂ
Operand Devices
X Y M S | KuX | KnY |KuM | KnS | T C D sD P V,Z | KH VZ index

S1 O

S2 O

S3 O

D O
e S3occupies 25 consecutive registers

XO @™ S Set point value (SV)
H PID DO D1 D100 DZOO\ S2: Measured current value (PV)

S3: The initiatory ID number of the parameters
D : Output value in destination device (MV)

e This instruction takes a current value from (S2) and compares it to a predefined set value (S1, then uses
the parameters (initiated with(S3) ) to process the PID operation. The calculate result will be stored to
destination register (D).

* When X0= “ON”, this instruction will start to perform; When X0= “OFF”, this process will stop but the
content value of D200 will be kept as the current value before X0= “OFF”.

* The PID instruction’s parameters are headed from (83 , which require occupy 25 consecutive registers.

¢ When the control parametesr (81 or (S9) +3 ~ (53 +6 of setting values are changed, can rerun the PID
instruction for the instant response of output value (D).

® There’s no limitation on the times used of the PID instruction.

* This instruction provide the “Auto-tuning” function, it can help users to decide three of parameters in
the PID instruction. (Please refer to follow pages.)

® Ecause the PID instruction uses the PLC's program Scan Time to accumulate the sampling time, to
plan the program must pay attention on two following points:

@ Even though, this instruction is allow to use it in a subroutine, interrupted subroutine, step ladder
chart or conditional jump instructions, But at some of the PID instruction's processing duration,
must make sure at every Scan Time of the program, it has been processed this instruction once.

If this instruction has been processed more than once or had not been executed, it will cause some
estimate error on the sampling time.

@ When the sampling time is shorter than a Scan Time, it would make a PID process error. Then the
PLC automatically sets the “sampling time = Scan Time” to execute the PID process.

* All the parameters must finished the settings before the PID instruction executes.
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—— The Equations of the PID Instruction

This instruction is according to the differential of speed, to operation the PID instruction, the

equations are shown in the table below:

Direction of Operation The Equations of the PID Instruction
Ts
AMV=Kp { (EVn—EVn-1)+T EVn+Dn}
1
EVn=PVni—SV
Forward B
PVni > SV PVni= a PVni-1+(1— a )PVn
To Kb+ Tp
Dn= Ts1Ko-T0 (—2PVni-1+PVni+PVni-2) + Ts+Kb-To *Dn-1
MVn= X AMV
Ts
AMV=Kp { (EVn— EVn-1)+T EVn+Dn }
I
EVn=SV —PVnt
Reverse PVni= @ PVni-1+(1 — a )PVn
SV > PVnf
To Ko+ Tp
Dn= m (2PVnt-1—PVnt—PVnt-2) + m *Dn-1
MVn= X AMV

EVn : The current error value

EVn-1 : The previous error value

SV : The set point value (S1)

PVn : The current process value (S2)
PVnt : The calculated process value
PVni-1 : The previous process value

PVni-2 : The second previous process value
/AMV : The change in the output manipulation values

MVn : The current output manipulation value (D)

Dn
Dn-1:
Kp

Ts
TI

TD
Kb

. The derivation value

The previous derivation value

: The proportion constant
: The constant of input filter

: The sampling time
: The integral time constant
¢ The time derivative constant

: The derivative filter constant
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* The description of parameters ((83) ~ (§3) +24)

Para- Parameter ff .
meter Name/Function Description Setting range
P The time interval should longer than the Scan Time
Ss | Sampling time (Ts) and the current Process Value of the system 1~32767mS
0:Forward operation
b0 - .
1:Reverse operation
b1 0:Process Value (PVnf) alarm disable
1:Process Value (PVnf) alarm enable
o2 0:Qutput Value (MV) alarm disable
o . . 1:Output Value (MV) alarm enable
Sot1 Direction of action-reaction .
and alarm control b3  |Reserved
0:Disable the Auto-tuning
b4 1:Enable the Auto-tuning, it will reverting
to 0 after the Auto-tuning is finished
b5 0:Disable the limit of the output range
1:Enable the limit of the output range
b6 ~b15|Reserved
Ss+2 | Inputfilter () Alters the effect of the input filter to smooth the changes 0~99%
of measured current value
S3+3 | Proportional gain (Kp) This is the P (Proportional) part of the PID loop 1~32767%
. This is the I (Integral) part of the PID loop, (0~32767)
Ss+4 |Integral time constant (T) (this parameter disables the I effect if it is set to “0”) x100mS
o . This is a factor used to align the derivative output in a o
Sa+5 | Derivative gain (Kp) know proportion to the change in the Process Value (PVnr) 0~100%
o This is the D (Derivative) part of the PID loop, (0~32767)
Sa+6 | Derivative time constant (o) (this parameter disables the D effect if it is set to “0”) x10mS
Ss+7
0 Working space Reserved for the internal processing of the PID instruction —
S3+19
S5420 Process Value (PVnr) Maximum limit of positive change (upper limit);
3+ changed alarm (+) Active when Ss+1's b1= “ON"(1)
0~32767
Sa4 01 Process Value (PVnr) Maximum limit of negative change (lower limit);
3 changed alarm (-) Active when Ss+1's b1= “ON”"(1)
Output Value (MV) Maximum limit of positive change (upper limit); 0~32767
Sut 00 changing alarm (+) Active when S3+1's b2="0ON"(1) -
3+
The range limit of Qutput | The range limit of the Output Value (MV) maximum positive 30768 ~ 32767
Value (MV) change (+) change (upper limit); Active when S3+1's b5= “ON"(1) - -
Output Value (MV) Maximum limit of negative change (lower limit); Active 0 ~32767
Soi03 changing alarm (-) when S3+1’s b2= "ON”"(1)
+
’ The range limit of Output | The range limit of the Output Value (MV) maximum negative 39768 ~ 32767
Value (MV) change (-) change (lower limit); Active when Sz+1's b5= “ON"(1) B -
b0 High limit exceeded in Process Value (PVnr)
b1 Below low limit for the Process Value (PVnf)
Sz+24 | Alarm flags (for read only) - — - -
b2 Excessive positive change in Output Value (MV)
b3 Excessive negative change in Output Value (MV)

¢ (S3) +1's b2 and b5 should not be active at the same time.

¢ \When any one of the +1's b1, b2 or b5 is “ON”, the parameters of the PID instruction of (S3) will
occupy (83 ~ (S3) +24 total 25 consecutive registers.

e When all of the$® +1's b1, b2 and b5 are “OFF”, the parameters of the PID instruction of (83 will
occupy (83 ~(89) +19 total 20 consecutive registers.
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The Description of Forward and Reverse Operation

* |f the parameter of +1’s b0= “OFF” then the PID instruction will process the forward operation;
If the parameter of +1’s b0="0ON" then the PID instruction will process the reverse operation.

® When the calculated Process Value (PVnf) > the Set Point Value (SV), it will generate a positive deviation
then the change to increase the effect is called forward operation.
ex. An air conditioning system: before the system turns on, usually the indoor temperature is higher than
the set point value. (PVnf) > (SV), this is a typical forward operation control sample.

* \When the calculated Process Value (PVnf) < the Set Point Value (SV), it will generate a negative deviation
then the change to increase the effect is called reverse operation.
ex. An oven: before the heater of the oven turns on, usually the temperature of the oven is lower than the
set point value. (PVnf) < (SV), this is a typical reverse operation control sample.

The Description of Process Value (PVnf) Changed Alarm And Output Value (MV) Changing Alarm Functions

e |fthe of §89)+1's b1= “ON”", PID instruction provides the Process Value (PVnr) changed alarm. The
parameters setting of the Process Value's changed alarm are stored in(§3)+20 and +21 then the
results will put in(§3)+24’s b0 and b1. The content of(S3)+21 is used as a negative value.

e |fthe 9+1's b2= “ON", PID instruction provides the Output Value (MV) changing alarm. The parameters
setting of the Output Value's changing alarm are stored in(83) +22 and(Ss)+23 then the results will put in
+24’s b2 and b3. The content of (§3)+23 is used as a negative value.

* The definition of the change in Manipulation Values: Change = (Current value) — (Previous current value)

¢ The diagram of Process Value (PVnf) change: ¢ The diagram of Output Value (MV) change:
Changes in Changes in
Process Value (PVnr) Output Value (MV)
A A
Upper limit £\ Upper limit /\

» Sampling Time

0 \ » Sampling Time 0

Lower limit — : / Lower limit ;
(S3) +24 — (S3) +24 : é
ot __JON . bte ] ON| _
24 — @24 o
bit1 ON bit3 ON

The Description of Process Value (PVnf) Changed Alarm And Output Value (MV) Changing Alarm Functions

* |f the parameter of 9+ 1's b5= “ON”, the PID instruction provides the range limit function of Output
Value (MV) changing. The parameters setting of the Output Value's changing limits are store in(83) +22
and(§3)+23.

¢ As aresult both (limit and alarm) of the functions are occupy the same parameter registers(83)+22 and

(83)+23. So, only one of the functions can be selected, the parameters in(S3)+1's b2 and b5 should not
be “ON” at the same time.

* This function is very useful for limit the raise of the PID derivative value.

* The diagram of the range limit function of Output Value (MV) changing:

Output Value (MV)

A ‘
. ., With out the range limit function

Sy +22

Upper limit

(S3) +23

Lower limit

With the range limit function

» Time
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The Error Information of the PID Instruction

* |f a setting value of parameter is not correct or the operation of a PID instruction occurs error, the
special coil M9067 will be turned “ON”. And the special register D9067 will store the error code.

Error Code Error Occurrence Treatment
6730 The setting value of Sampling Time (Ts) is beyond the range (Ts <1)
6732 The setting value of Input Filter (@ ) is beyond the range (a <0 or a >=0)
6733 The setting value of Proportion Constant (Kp) is beyond the range (Kp<1) ) )
The PID instruction
) ) ) stops operation

6734 The setting value of Integral Time constant (T1) is beyond the range (Ti<0)
6735 The setting value of Derivative Filter Constant (Kp) is beyond the range

(Kp<0 or Kp>100)
6736 The setting value of Time Derivative Constant (Tp) is beyond

the range (Tp<0)
6740 The Sampling Time <= The Scan Time of PLC
6742 The variance of current Process Value is too large (/\ PV < -32768 or

/A\PV>32767)
6743 The variance of current Error Value is too large (AEV < -32768 or

/A\EV > 32767)

. The PID instruction

6744 The calculating value of Integral process exceeds -32768 ~ 32767 keeps operation
6745 The value of Proportion Constant (Kp) is too large, it cause the calculating

value of proportion which exceeds the range
6746 The calculating value of Derivative process exceeds —32768 ~ 32767
6747 The calculating result value of the PID instruction which

exceeds —32768 ~ 32767
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The Method to Get The Parameters of a PID Instruction

* For a better control result of a PID instruction, we should get the correct parameters of the PID
operation. It means we need to find the apropos values of Proportion Constant (Kp), Integral Time
constant (Tr) and Time Derivative Constant (Tb).

* To get those three parameters, we have many different ways, usually the method of Process/Feedback
Loop will be used. The following is the reference.

* The method of Process/ Feedback Loop gets the parameters is through step by step to control the
system output between 0 ~ 100%. And then, observes the variation between processes and
feedbacks, by those dynamic characteristics gets the parameters of PID.

Output Process

10096 |-
Output value (MV)
0% Time
@
3
g Max. Slope
2 - R _
N R
I I | Time
2 Lag Time !
L (Sec) 1(Sec)
Use the curve to get the PID’s parameters
; Integral Time Constant | Time Derivative Constant
(o)
Control Method | Proportion Constant Kp(%) T (x 100ms) To (x 10 ms)
P ﬁ x Qutput value (MV) — —
Pl % x Output value (MV) 33L —
PID EE x Qutput value (MV) 20L 50L

Auto-tuning Function

* The VB series provided the Auto-tuning function which can uses some PID correlative parameters from
user (such as: the direction of action(S3)+1, Sampling Time Ts, constant of Input Filter (a ), Derivative
Filter Constant Kb and Set Point Value(S1) then via the PID instruction executes the Auto-tuning
function, the system will get three important parameters of PID.

® The Auto-tuning function can help user to get those three important parameters of the PID then to
simplify the operation of PID instruction.

* This instruction is using relay “ON"/“OFF” to execute the Auto-tuning function, then evaluates three
important parameters of the PID: Proportional gain (Kp), Integral time constant (T1), Derivative time
constant (Tp).

* The steps to execute the Auto-tuning function:

@ Input the direction of action(S) +1, Sampling Time Ts, constant of Input Filter (« ), Derivative Filter
Constant Kp and Set Point Value(S).

@ Input the parameters(83) +14 and (89 +15.

Parameters Parameter Name/Function Description
+14 The Max. Output Value The output value when it is at 100% output operation
+15 The Mini. Output Value The output value when it is at 0% output operation

® Let the parameter of §83+1's b4= “ON”, then it will start to execute the Auto-tuning operation.
@ When the Auto-tuning operation is finished, the parameter of (89 +1's b4 will automatically turned “OFF”.
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The General Idea of Thermal Control

Usually use the PID instruction contain in a PLC control system is for the thermal control. The following
pages are the brief expositions about the thermal control.

* The construct of a thermal control system

Thermal probe

Thermal controller
Thermo Couple (TC)

lThe controlled object

Use the electricity signal Input signal  Platinum Resistance Thermometer (PT)

of thermal probe and

compare with the setting, Executor

then output the - :

controlling signal to the Control Signal _|According to the signal,

executor. use equipments (ex:

Relay QUtpUt by control the switch —\W

The VB series PLC canuse ~ Potential output | o¢ o ier o the valve

thelVB—ZLC module or Main  Current output of cooling water) to
Unit + Thermometer
module* to excuse the
thermal control function.

warm up or cool down
the container of object.

¢ The VB series PLC provide various thermometer module:

VB-8T : 8 points Kor Jtype Thermo Couple input thermometer module.
VB-4T : 4 points K or J type Thermo Couple input thermometer module.
VB-4PT : 4 points 3 wires PT-100 / 3850 ppm/°C input thermometer module.
VB-2PT : 2 points 3 wires PT-100 / 3850 ppm/°C input thermometer module.

* The brief explanation of the thermal control
To set up the set piont value of thermal controller and let it functioning. The object may not steady
changing the temperature immediately to the target temperature because the characteristic of the object.
In general, to expedite the responsive speed, it may cause overheat or waved temperature control. |If
want to reduce the those reaction, we should lower the volume of the response.
Some of the perform is like the Chart (1), which wants to control the temperature to the set point value as
soon as possible. Under this condition, the temperature of object may overshooting the set point value,
so it can be used only at the object is not concerned about overheat.
Some of the perform is like the Chart (2), which spends more time to get the smoothly thermal control. It
is required the suppression of overshooting, so the longer time is required for stabilize temperature.
The Chart (3) is showing a compromise curve. That has an ideal responsive value, so it is the most
popular type.

@ @ @
3 3 3
O T ©
(0] (0] @
C o C
@ 1) )
Time Time Time
Chart (1), the Overshooting Chart (2), the Inert Response Chart (3), the Ideal Response

and Waving Response

The brief explanation of the thermal control

For the purpose of an ideal thermal control, when choose a thermal sensor and pick the controlling
parameters, it is necessary to fully understand the characteristics of controlled object.

(1) Heat Capacity : How difficult to change the temperature, it may relate to the size of object.

(2) Heating Static Characteristics : It is indicate the capability of heating, which depends on the output
capacity of heater.

(3) Initially Dynamic Characteristic : At the beginning of heating, the characteristic of temperature changing
which is complicated relationship with container and heater.

(4) External Disturbances : Some of the interference changes the temperature. ex. a door of the constant
temperature furnace is opened.
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* The PID Parametric Explanations
(1) P (Proportional Control) Action
The control action is used for obtaining the output in proportion to the input.

In a normal operation, a 100% control output will be “ON” if the process value is lower than the

proportional band. The control output will be decreased gradually in proportion to the deviation if
the process value is within the proportional band, and a 50% control output will be “ON” if the set
point coincides with the process value.

Output Process

i Temperature

X
90°C| Set point 100°C |110

Proportional band

(2) I (Integral Control) Action

C

Output Process
A narrow proportional
band is set.

A wide proportional
band is set.

100%

50% ...............................
0%
Temperature
A
Set point

Temperature

A wide proportional
band is set. offset

...................... laWaum

o

luiod 188
A 4

A narrow proportional
band is set.

Time

It helps to achieve control at the set point and used for obtaining the output in proportion to the

time integral value of the i

nput.

P action causes an offset. Therefore, if proportional control action and integral control action are
used in combination, the offset will be reduced as the time goes by until finally the control
temperature will coincide with the set point and the offset will cease to exist.

Temperature

offset

Offsetceases
\J/ to exist

luiod 183
A 4

Pl (proportional and

integral control)action
P (proportional
control)action only

Time

Output Process

A short integral time is set.
100%

Along integral time is set.
509%

0%

Time

(3) D (Derivation or Rate Control) Action

D action (derivative or rate control action) is used for obtaining the output in proportion to the time
derivative value of the input.

It provides a sudden shift in output level as a result of a rapid change in actual temperature.
Proportional control action corrects the result of control and so does integral control action.
Therefore, proportional control action and integral control action respond slowly to temperature
change, which is why derivative control action is required. Derivative control action corrects the
result of control by adding the control output in proportion to the slope of temperature change.

A large quantity of control output is added for a radical external disturbance so that the temperature

can be quickly in control.

Temperature

PD (proportional and

derivative control)action

luiod 188
A 4

External
disturbance

P (proportional
control)action only

Time

Output Process

Along derivative time is set.

// A short derivative

time is set.

100%

509%

0%

Time

Temperature

A short integral time is set.

1uiod 188
A 4

Along integral time is set.

Time

Temperature

Along derivative time is set.

luiod 198
h 4

A short derivative
time is set.

Time
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(4) PID Control

PID control is a combination of P(proportional), I (integral) and D (derivative) control actions, in
which the temperature is controlled smoothly by proportional control action without hunting,
automatic offset adjustment is made by integral control action, and quick response to an external
disturbance is made possible by derivative control action.

PID Control

® Control Cycle and Time-Proportioning Control Action

When the temperature control is used with a relay or SSR to control the output, it will follow the
premeditated timing cycle to turn “ON” or “OFF” a specified time intermittently. This preset cycle is
called control cycle and this control method is called time-proportioning control action. A PLC system
in the main unit is always using this method to procure temperature control.

The Definition of Integral Time

Integral time is the period required for a
step-type deviation in integral control
(e.g., the deviation shown in the following
graph) to coincide with the control output
in proportional control action. The shorter
the integral time is, the stronger the
integral control action is. If the integral
time is too short, it will cause a quick and
huge correction then the temperature
wave may result.

uoleineQg
o

PI action
(With a short integral time)

PI action -7

Indino |04juo)d

\

»

\
\
e
\

\ \

\ \
\ AY
\

-

L )

\
\
\
\
\

P action

Ti: integral time

T
(With a short integral time)

Ti2
(With a long integral time)

¢ The Definition of Derivative Time

Derivative time is the period required for a
ramp-type deviation in derivative control (e.g., the
deviation shown in the following graph) to coincide
with the control output in proportional control
action. The longer the derivative time is, the
stronger the derivative control action is.

)
[0}
<
0
=
3
PD action
(With a short derivative time)
: PD action \\ -

o . (With a long derivative time) . -

El

o )

> P action

=t

° D2 action

D1 action

To1 To : derivative

(With a short derivative time)

To2
(With a long derivative time)
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* Auto-Tuning

All PID process/temperature controllers require the adjustment of the P, I, D and other parameters in
order to allow accurate control of the load. There have been a variety of conventional methods but the
Auto-tuning methods make it possible to obtain PID constants suitable to a variety of objects automatically.

* Adjust the PID Parameters

It is convenient while the PID constants calculated via the auto-tuning operation and normally they are
more correct than tuning by manual. Usually, the auto-tuning do not cause problems and we will suggest
using it to set up the parameters. Except for some particular applications if the more accurate constants
is necessary. In which case, refer to the following to readjust the PID constants.

Response to Change in Proportional Band

w
% o It is possible to suppress overshooting
Wider g although a comparatively long startup time
- and set time will be required.
% The process value reaches the set point
o w LN\ within a comparatively short time and keeps
Narrower g the temperature stable although
= overshooting and waving will result until the
temperature becomes stable.

Response to Change in Integral Time

@ Itis possible to reduce waving,
Wider G overshooting and undershooting although
El a comparatively long startup time and set
time will be required.
@ The process temperature reaches the set
g point within a comparatively short time
Narrower =l although overshooting, undershooting and

waving will result.

Response to Change in Integral Time

o The process value reaches the set point
g ,/\f within a comparatively short time with

Wider e comparatively small amounts of overshooting
= and undershooting although fine-cycle waving

will result due to the change in process value.
w
% > It will take a comparatively long time for the
Narrower = process value to reach the set point with

heavy overshooting and undershooting.

® The Definition of Integral Time
To increase the control output operation

when the temperature of object is higher
than the set point.

Output

100%

0%

Temperature

i
Set point

* The Definition of Derivative Time

Toincrease the control output operation when the
temperature of object is lower than the set point.

Output

100%

0%

A Temperature
Set point

353




The Example of PID Temperature Control

¢ When design a PID temperature control program, the method below is the recommendable procedure
to perform the PID instruction.

Begin using the To correct the PID
control system parameters
I
: Executes the Auto-Tuning According to the PID The PID instruction is
gﬁ;ﬁroélsed object |} (AT) function to getthe ~ |—>| parameters to execute expected functioning and gets a
9 correct PID parameters the PID control result? well control
Controlled object T

doesn’t change

¢ The System Structure of Temperature Control

Thermocouple L
VB-PLC CH1 o)
Main Unit VB-8T Set point =245°C =
Thermo. @
COM| YO | Y1 Module W E)U
| Heater -

—

G\ Error signal Q ?| Magnetic contactor ?
| J |

* Program Example

When X0="0ON", it will executes Auto-Tuning function, and then starts the PID control; Otherwise, when
X0= “OFF”, it will executes the PID function directly.

This program is to control the “ON”/*OFF” length percentage in a specific time-span (5 seconds).

When this program starts at the first time, must let X0= “ON”, then by the Auto-Tuning to get parameters
of PID. Otherwise, the PID control will occur error because the related parameters aren’t ready yet.

M9002
|

MOV K2450 D100 ‘Letthe set point = 245°C, unit= 0.1°C.

MOV K2000 D200 ‘Let the Sampling Time Ts = 2 sec.

MOV KO D202 |Let the constant of Input Filter (& ) =0.

MOV KO D205 |Let the Derivative Filter Constant Kp=0.

X0
— PLS MO [When X0= “"OFF" — “ON?”, it will start to execute the Auto-Tuning.
MO

— MOV K500 D214 ‘To set the value of(D)when the output is =100% (parameter (S3) +14).

MOV K0 D215 | To set the value of(D)when the output is =0% (parameter (S3)+15).

MOV HO0011 D201 ‘To set the Action-reaction’s, direction alarm and execute the Auto-Tuning function.
M9000 K20

— To read the status of VB-8T module after 2 seconds delay.
T0

—] }—| FROM K1 K29 K4M10 K1 ‘Reads the status of VB-8T module. If M24="0ON", means the VB-8T is ready.

M24
—] }—| TOP K1 KO K7 K1 ‘To set the CH1 of VB-8T to K type, — 50 ~ +500°C, 0.1°C resolution.

FROM K1 K32 D101 K1 ‘Reads the value of CH1 and copy it to D101, unit=0.1°C.

PID D100 D101 D200 D102 \Operates the PID instruction.
T200 K

>
< T200 D102 0 According to the result of PID calculation to drive the heater.

M9067

— PID control loop error.

0
To assign the period of repeating cycle (5 seconds).
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RV I —{MBUS & 52| MODBUS Communication
Operand Devices
X Y M S | KnuX | KuY |KaM | KuS | T C D |SD| P | VZ|KH| VZindex
S1 O O
S2 O
e S2o0ccupies 4 consecutive registers

20 S1: To indicate the head ID number of
}_< MBUS D1000 D100‘ receiving/sending data registers

S2: Instruction working area, occupies 4
consecutive registers

This section is for VB series PLC only; for the MBUS instruction in a VH series PLC, please revere to
page 359.

When a VB Series Main Unit has been installed a communication card (VB-232R or VB-485) or a
communication module (VB-485A, VB-CADP etc.), the Main Unit will have the CP2 (2" Communication
Port). Then, via this instruction to proceed data transfer between the PLC and a device who has
MODBUS communication protocol.

The CP2 is a multi-functional expanded communication port, it can be used for multiplex communication
types. When the CP2 would like to use for this instruction, the communication type of CP2 should chose
the “MODBUS”. To select and relative parameters setting about the manipulation type of CP2, please use
the option in the programming tool Ladder Master “System---2"* COM Port Setting..."to get the right
setting.

As the diagram below, use the CP2 to connect the PLC and other peripherals, use the program develop
devices (e.g. Ladder Master) to set the “MODBUS” communication mode and the communication
parameters. Then, to properly finish all the setting of station IDs (the range of station ID number is

1~ 255, but when this system link is used the RS-232, there is only one slave available) and parameters
for slaves (or peripherals). Write the data transmission/receiving command to the PLC (Master station),
to drive the data transmission between PLCs or peripherals.

CP2 A peripheral A peripheral A peripheral
who provide who provide | who provide
VB-PLC the “MODBUS” the “MODBUS” the “MODBUS”
communication communication communication
Master Slave #1 Slave #2 Slave #n

When X20="0ON", the MBUS instruction will start to be performed. Based on the designated register
string (which initiating from D1000), to process writes/reads data into/from an appointed Slave PLC or
peripheral. At the same time, D100 ~ D103 store the status of the instruction execution.

Every time the transmission/receiving operation which designated by (Svis duly completed, the M9199
will be “ON” for a scan time. And then, it will repeat the data transmission/receiving processes from the
first data again.

When X20="0ON" = “OFF”, the instruction will be stopped and the data transmission/receiving will be
discontinued immediately.

The MBUS instruction can be used once only in the program.

For avoid the corresponding breakup, when the MBUS instruction sends a communication request to a
particular Slave, if the respondent time of the Slave exceeds the Time-out duration (designated by
D9129), the MBUS instruction will stops communication from the specific Slave and operates next
communication command.

The setting value of the Time-out duration is restored in D9129. The Time-out duration = (the content
value of D9129) x10ms. When D9129=0 (the default value), the Time-out duration is 100 ms.

Most of the applied situation is not necessary to change the Time-out duration.
But, if an equipment in the communication link, its response is very slow, then the longer Time-out
duration is necessary.
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* The register headed with(Spis used to describe the data transmission/receiving information:

Content o
Value Description
D1000 | 1~ 255 To designate the number of transferred and received data sets. Each data
- transmission/receiving set should be described with 7 registers.
D1001 | 1 ~247 Designates the Slave station ID number, to proceed data transmission/receiving
- for the particular Slave station
D1002 | 1-~3 Instruction commend. 1:read data from the Slave station; 2: write a series of data
into the Slave station; 3: write one device's data into the Slave station.
D1003 | 1~64 Length of data transferred or received. If the instruction code ( (8D +2)= 3, this
data will be ignored.
Designates the device type of the Master station
1. Input Contact X
2: Qutput ContactY
3: Auxiliary Coil M
1~6 4: State Coil S
D1004
00 10,11,13 5: Timer Contact T
6: Counter ContactC
10: The Present-value Register of the Timer
11: 16-bit Counter, Present-value Register
13: DataRegisterD
D1005 Designates the initial component ID number of the Master station device
Designates the device type of the Slave station
0: Areadable/writable bit device
D1006 | 0,1,3,4 1: Areadable only bit device
3: Areadable only 16 bits data Register
4: Areadable/writable 16 bits data Register
D1007 | 0~32767 | Designates the initial component data ID number of the Slave station device
D1008 | 1~247 Designates the Slave station ID number
D1009| 1~3 Instruction commend
D1010| 1~64 Length of data transferred/received
D1011 1(;161 13 Designates the device type of the Master station
D1012 Designates the initial component ID number of the Master station device
D1013| 0,1,3,4 Designates the device type of the Slave station
D1014 | 0~32767 | Designates the initial component data ID number of the Slave station device

¢ The attributes of the devices designated in a data transmission/receiving operation should be the
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same. For example, if the device designated by the Master station is a bit device, then the designated
device of the Slave station should be also a bit device.

e The instruction working area headed with :

Description
Lower 8 bits | The Slave station ID number when a communication error occurs
Instruction working status
0: Normal data transmission/receiving
2: Error of the length of the transferred/received data (unequal to 1 ~ 64)
D100 ) 4: Error of the designated device type
Upper 8 bits ) )
PP 5: Error of the designated device ID number
6: The characteristic of devices between the Master and Slave stations are different
A: Normal communications but no response from Slave stations
B: Abnormal communications
D101 ] , ) o
§ The working arearequired when the instruction is performed
D103
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— Description by an Example (For the VB series only)

M9002

T

K3 D1000 |

K5 D1001 ]

K1 D1002 |

K4 D1020 |

K2000 D1021]

M9000

4|

——|MBUS D1000 D100 |

To create a communication table.
This block can be replaced by the function of File Registers

MODBUS communication instruction

There are totally 3 transmission/receiving data sets in this example.
(D To read the data in 40000 ~ 40009 of Slave station #5 and put they to D2000 ~ D2009 of the

Master station.

(2 To write the data in D2010~D2014 of the Master station into 41000 ~ 41004 of Slave station #2.
(® To write the data in D2015 of the Master station into 42000 of Slave station #3.

Content Value
D1000 3
D1001 5
D1002 1
D1003 10
D1004 13
D1005 2000
D1006 4
D1007 0
D1008 2
D1009 2
D1010 5
D1011 13
D1012 2010
D1013 4
D1014 1000
D1015 3
D1016 3
D1017 1
D1018 13
D1019 2015
D1020 4
D1021 2000

Three transmission/receiving data sets

Designates Slave station #5
Reads data from the Slave station
Length of the data to be read

Designates the device in the Master
station which headed with D2000

Designates the device in the Slave
station which headed with 40000

Designates Slave station #2

Write a series of data into the Slave
station

Length of the data to be written

Designates the device in the Master
station which headed with D2010

I Designates the device in the Slave
f station which headed with 41000

Designates Slave station #3

Write the device's data to the Slave
station

This information will be ignored

Designates the data in the Master
station D2015

Designates the data in the Slave
station 42000

The first transmission/receiving

data sets:

40000 ~ 40009 of Slave station #5
$

D2000 ~ D2009 of the Master

The second transmission/receiving
data sets:
D2010 ~ D2014 of the Master
i
41000 ~ 41004 of Slave station #2

The third transmission/receiving one
data set;
D2015 of the Master
-
42000 of Slave station #3
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¢ Use the File Registers to set up the communication table
In the VB series PLC, the File Registers are read only registers and the their contents are assumed as a
part of program.
When a user copy or access the program file, the program itself and the File Registers will be handled
together. Since the File Registers have this characteristic, use they to store the communication table
were suitable. They are not only to copy the data of File Registers easily but also can minimize the
program size. Please refer to CH 2-9 “File Register (D)” for more information about the File Register.
To plan the contents of File Registers, which can use the programming tool software “Ladder Master”,
it provide the edit tool “System ---- File Register Edit....", easily to set the data in the registers.

¢ Edit Communication Table
In addition to the File Registers' layout function; and further, the Ladder Master provides more user
friendly and easily of data input interface, it provide the user to create and edit the Communication
Table List.
Please select the Ladder Master's “Tools ---- Edit Communication Table ....” function to start the
Communication Table List document edit window. By the interlocutory pop-up window, user can easily
create and edit the communication table step-by-step. After the Communication Table has been
finished, the user can put the communication data into the designated File Registers then this
communication table is completed. And also, this function provides user to retrieve, access and edit
the Communication Table back from the File Registers.
For the VB series PLCs, the File Register is read-only, and its value will be treated as a part of the user
program. When user copy or save program file, the File Register together with the program itself will
be copied or saved. This feature makes the File Register very suitable for communication table
storing; it can be easily copied from and helps to save PLC program space. For detailed introduction
on the File Register, please refer to the section “2-9 File Register (D)”.

e Communication Table example :
M9000

— +——{mBUs D1000 D100 ]
Instruction:|MBUS ¥

Length of Reg: 22

Start of File Reg:[D1000 |

Number | Command | Master Data Slave ID | Slave Data Type | Slave Data # | Length | Word/Bit
1 Read D2000 <{-- 5 4 0 10 wW
2 Write D2010 -=> 2 4 1000 5 wW
3 Single Write D2015 -=> 3 4 2000 1 wW

There are totally 3 transmission/receiving data sets in this Communication Table example.

(1) To read the data in 40000 ~ 40009 of Slave station #5 and put they to D2000 ~ D2009 of the Master
station.

(2) To write the data in D2010 ~ D2014 of the Master station into 41000 ~ 41004 of Slave station #2
(3) To write the data in D2015 of the Master station into 42000 of Slave station #3.

The “Slave Data Type” and “Slave Data No.” in the communication table refers to the component ID
number of the slave station equipment.
For example, there is a MODBUS component:

40000
_L The component data ID No.
The component data type 0:Writable & Readable Bit Component

1:Read Only Bit Component
3:Read Only Data Register (16 bits)
4:Writable & Readable Register (16 bits), the most often type.
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FNC 149 . M | VB | VH
rps — ——{MBUS G2 | MODBUS Communication |~
Operand Devices

X | Y| M| S |KaX|KuY |KaM|KnS| T | C | D | SD| P | V.Z | KH| VZ index
S1 O @)
S2 O
e S2o0ccupies 4 consecutive registers
S1: Toindicate a virtual register for the
X20 S 00 D100‘ communication table

H MBU S2: Instruction working area, occupies 4 consecutive

registers

This instruction is for the VH series PLC only. The MBUS instruction for VB series, please referee to page 355

When a VH Series Main Unit has been installed a communication card (VB-232R or VB-485) or a
communication module (VB-485A, VB-CADP etc.), the Main Unit will have the CP2 (2"* Communication
Port). Then, via this instruction to proceed data transfer between the PLC and a device who has
MODBUS communication protocol.

The CP2 is a multi-functional expanded communication port, it can be used for multiplex
communication types. When the CP2 would like to use for this instruction, the communication type of
CP2 should chose the “MODBUS”. To select and relative parameters setting about the manipulation
type of CP2, please use the option in the programming tool Ladder Master “System---2" COM Port
Setting..."to get the right setting.

As the diagram below, use the CP2 to connect the PLC and other peripherals, use the program develop
devices (e.g. Ladder Master) to set the “MODBUS” communication mode and the communication
parameters. Then, to properly finish all the setting of station IDs (the range of station ID number is

1 ~ 255, but when this system link is used the RS-232, there is only one slave available) and parameters
for slaves (or peripherals). Write the data transmission/receiving command to the PLC

(Master station), to drive the data transmission between PLCs or peripherals.

CP2 A peripheral A peripheral A peripheral
who provide who provide | who provide
VH-PLC the “MODBUS” the “MODBUS” the “MODBUS”
communication communication communication
Master Slave #1 Slave #2 Slave #n

When X20="0ON", the MBUS instruction will start to be performed. Based on the designated Comm
Table string (which initiating from D1000), to process writes/reads data into/from an appointed Slave
PLC or peripheral. Atthe same time, D100 ~ D103 store the status of the instruction execution.

Every time the transmission/receiving operation which designated by(Svis duly completed, the M9199
will be “ON” for a scan time. And then, it will repeat the data transmission/receiving processes from the
first data again.

When X20="0ON" = “OFF”, the instruction will be stopped and the data transmission/receiving will be
discontinued immediately.

The MBUS instruction can be used once only in the program.

For avoid the corresponding breakup, when the MBUS instruction sends a communication request to a
particular Slave, if the respondent time of the Slave exceeds the Time-out duration (designated by
D9129), the MBUS instruction will stops communication from the specific Slave and operates next
communication command.

The setting value of the Time-out duration is restored in D9129. The Time-out duration = (the content
value of D9129) x10ms. When D9129=0 (the default value), the Time-out duration is 100 ms.

Most of the applied situation is not necessary to change the Time-out duration.
But, if an equipment in the communication link, its response is very slow, then the longer Time-out
duration is necessary.

The attributes of the devices designated in a data transmission/receiving operation should be the same.
For example, if the device designated by the Master station is a bit device, then the designated device
of the Slave station should be also a bit device.
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» The instruction working area headed with :

Description

Lower 8 bits | The Slave station ID number when a communication error occurs

Instruction working status

Normal data transmission/receiving

Error of the length of the transferred/received data (unequal to 1 ~ 64)

Error of the designated device type

Error of the designated device ID number

The characteristic of devices between the Master and Slave stations are different
Normal communications but no response from Slave stations

Abnormal communications

D100 Upper 8 bits

WEooRNO

D101

S The working arearequired when the instruction is performed
D103

* Edit Communication Table
In addition to the File Registers' layout function; and further, the Ladder Master provides more user
friendly and easily of data input interface, it provide the user to create and edit the Communication
Table List.
Please select the Ladder Master's “Tools ---- Edit Communication Table ...."” function to start the
Communication Table List document edit window. By the interlocutory pop-up window, user can easily
create and edit the communication table step-by-step. After the Communication Table has been
finished, the contents will become a part of the user program. The communication commands in the
table will go with the user program and keep in VH PLC's system process area. And also, this function
provides user to retrieve, access and edit the Communication Table.

e Communication Table Example:

M9000
— +——{mBUs D0 D100
Instruction:[MBUS W Length of Reg: 22
Number | Command | Master Data Slave ID | Slave Data Type | Slave Data # | Length | Word/Bit
1 Read D200 <—- 5 4 0 10 W
2 Write D210 -——> 2 4 1000 5 W
3 Single Write D215 -—=> 3 4 2000 1 W

This example is for communication table to execute 3 data receiving/transmitting operations.

(1) To read the data in 40000 ~ 40009 of Slave station #5 and put they to D200 ~ D209 of the Master
station.

(2) To write the data in D210 ~ D214 of the Master station into 41000 ~ 41004 of Slave station #2
(3) To write the data in D215 of the Master station into 42000 of Slave station #3.
The “Slave Data Type” and “Slave Data No.” in the communication table refers to the component ID

number of the slave station equipment.
For example, there is a MODBUS component:

40000
_L The component data ID No.
The component data type 0:Writable & Readable Bit Component
1:Read Only Bit Component

3:Read Only Data Register (16 bits)
4:Writable & Readable Register (16 bits), the most often type.
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FNC 169 M | VB | VH
NOUR — H—{®HOUR © | Hour Meter BrR
Operand Devices

X | Y| M| s |KaX|KaY|[KaM|KnS| T | C | D | SD| P | VZ | KH| VZ index
s olololo]Jo]o]lo] o o] o o)
D1 o] o 0
D2 ol ol o 0
e D14k 2 B
X0 S :The period of time in which D2 will turns “ON"
— ——]HOUR K1000 D7000 Y0 | (the unit of($Jis hour)
D1:The current value of the time meter
(the unit of@Dis hour)

D2: The output device of the time meter

This instruction is used one hour as the unit of timer.

The timer counts the time by up counting clock pulse. When the current value of the time meter(D1) =
the period setting value(S), the contact of the time meter(D2)="ON".

The real setting period of the time meter = One hour * the setting value of ().

stores integer number of the current value (in hours); The register next to(DDstores the current
value which is less than 1 hour (in seconds).

As the diagram above

When X0= “ON”, the current value of the register@Dwill begin to do the cumulatively up counting
(hourly). If the current value of D7000=K1000 (1000 hours), the contact of output device YO= “ON”.

When X0= “OFF”, this instruction will provides retentive function for the current value of time meter,
the current value of register D7000 will be retain.

Mostly, this instruction is used to monitor the lifespan of a component or to remind the regularly
maintenance. For retain the register's current value of time meter during power failure, please assign
(D1 to a latched register. If assign@Dto a general register, when the power failure or the PLC states
“STOP” — “RUN”, the content value of(DDwill reset to “0”.

After the output device of time meter(@2)= “ON”, the current value of time meter@Dwill continuously
execute the up counting.

When the current value of time meter(DDreaches the maximum value of a 16-bit or 32-bit register, the
counting will be stopped.
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