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1.IntroductiontoM, VB and VH Series PLC

1-1 PLC User Guideline
1-1-1 Structure ofa PLC (Programmable Logic Controller)
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Fig. 1-2

1-1-2 Operation and Scanning Timeofa PLC
The PLC operates in the Data Central Processing Unit. The operation is processed as follows:

One Cycle of
““Scan Time’’

Input from External
Sources

User Program
Processing

Operation Output

U

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

U

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 ;

Y20 M100

User Program

MO M105

e

V.

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: (@ loading the input status from resources, @ to process the user program, (3 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.




1-1-3 Input/Output Delay ofa PLC

® |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 Qutput 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 APLC 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
[l ‘ User Program Processing [l I User Program Processing[l I User Program Processing [l ‘
Output of J L Input from ‘% One Cycle of %‘

Operation Result “Scan Time”’

External Sources

1-1-4 Memory Required for a PLC

As aresult 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
— — Y0 >
Iy S
X1 X2 i> X0 X2
— — Y1
X1
—

X0

Fme = F D=

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”.
In the PLC program, “X1” is the only useful ( “X0” is useless) input status for control the output coil
“Y0”.

X0

X1 i

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
e 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 I/O connector and conveniently dissociable base,
easy for machine maintenance.
& Flexible modular structure, available extends to 1024 points
¢ Flexible I/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
e 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.

e 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

e 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

e 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

ltem

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,Y0~Y777

. . | General 2000 points: MO ~M1999
AUX"("',\iAr)y coll I atched 3120 points: M2000 ~ M5119
Special 256 points: M9000 ~ M9255
'F?;f;;a' Initial 10 points: S0 ~ 59
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 (Timer range: 0.01 ~ 327.67 sec.)
(M 1ms (Retentive) | 4 points: T246 ~T249 (Timer range: 0.001 ~ 32.767 sec.)
100 ms (Retentive)| 6 points: T250 ~ T255 (Timerrange: 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-bit 1-phase Counter | 11 pf)int.s: C235~C245
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 (RS)g'Ster File Register 7000 points: D1000 ~ D7999
Special 256 points: D9000 ~ D9255
Index 16 points: VO~ V7,20~ 27
Branch Level (P) | 256 points: PO ~ P255
ntrrupt Lovel )| B POITES 8 OIS for oxternal nterrcpt, 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

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%, 7mA/DC24V for each point
Specifications| Input Response Time 0~ 60 ms, variable (Approx. 10 ms, general)
(X0~X7) | Input Signal Type NO/NC dry contact or NPN Open Collected Transistor
Output Loading Specification DC5V ~ 30V 0.1A
Specifications| Response Time OFF - ON:15us ON — OFF: 30 us
(YO0, Y1) Output Type NPN Transistor Qutput




1-2-3 Models of M Series PLC

Item Model No. Specifications
CPU M1-CPUT Program Capaci_ty: 8K Steps Fl_ash ROM Builq-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)
Mol/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 T00mA 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/lpoedcuiﬁal 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 [ yy_»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 Screw-Clamp 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)
Cogr;zlcéive 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
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1-3 Product Profile of VB Series PLC
1-3-1 Primary Features of VB Series PLC

& Thelnnocative Multi-Functional Display, Promotion Additional Value

& Complete System Function

e Built-in 16K (VB2, VB1) / 8K (VBO0) Steps Flash ROM memory, 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.

e Provide password setting and prohibited upload functions, protect the copyright of PLC program.
e Available to 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.

& Plenty 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 control, edit
program and data observe.

e Various RS-232 /485 / 422 communication cards/modules, a system could expand to 19 ports.

e 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).

¢ The Ethernet communication module provides to connect PLC through the network.
¢ Via the Bluetooth wireless adapter, connecting to a PC could get rid of the constraint of cable.

& Numerous Models, to Satisfy Vast Control Demand

¢ 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.
e Provide several I/O connecting types (barrier terminal, IDC or ATX connector)

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

e Provide relay, NPN transistor or PNP transistor output.

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

& 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

e 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.

e The VB0/VB2 Main Unit equipped two of maximum 7 KHz high-speed pulse outputs, could drive
stepping motors or servomotors.

& InterruptInputand High-Speed Counter

e 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 VB series Main Unit equipped 6 high-speed input points (X0 ~ X5), could be use for the
interrupt inputs or high-speed counters.

& Advanced Windows® Based Software: Ladder Master
e User-friendly interface, function complete, easy to learn, easy to use.

& The World's Forerunner of Mobile Editor : PLCmate
e The PLCmate mobile editor could install in an intelligent cellular phone to edit the PLC program.

® Could up/down load and edit PLC program; also the PLC system setting and monitor are available.
® By the Bluetooth or wireless networking to connect with the PLC, escape the limit of cables.



1-3-2 Specifications of VB Series PLC

itom VB0 vB1 VB2
Specifications | Specifications | Specifications
Operation Control Method Cyclic Operation by Stored Program
Programming Language Electric Ladder Diagram + SFC
I/0O 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)
Numbgr of Stepladder Instructions 2
Instructions
Applied Instructions 136 144 136
Memory Program Capacity 8 K Steps 16 K Steps 16 K Steps
Capacity Comment Capacity 2730 comments (16 characters for each comment)
(FlashROM)  ["Program Comment Capacity | 20,000 characters
Max. Input / Output Points 128 points \ 256 points 512 points
. | General 3120 points: MO ~M1999, M4000 ~ M5119
A“X"("E‘B’ coll M aiched 2000 points: M2000 ~ M3999
Special 256 points: M9000 ~ M9255
'F?;‘f;;a' Initial 10 points: S0 ~ 59
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.)
(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 || atched 15 points: C220 ~ C234
High Speed 32-bit 1-phase Counter | 11 points: C235 ~ C245 (Signal Frequency: 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 (Rs)g'smr File Register 7000 points: D1000 ~ D7999
Special 256 points: D9000 ~ D9255
Index 16 points: VO~ V7,20~ Z7
Branch Level (P) | 256 points: PO~ P255
nterupt Lovel )| 8PS £ BOTtefor exteral Tnterrcpt, S ponts 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 -
e | B e | 2B
RS-232C for directly connect to a PC, HMI or MODEM;
Programming Device Link Interface CP1 with the BT-232 via Bluetooth wireless to connectto a

PC or cellular phone

Communication Link Interface CP2 (Optional) RS-232C , RS-422 / RS-485 or Enthernet

Real Time Clock (Optional) To indicates year, month, day, hour, min., sec. and week
The Number of Special Modules Limited 4 ‘ 8 ‘ 16
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/O
VB0O-20M % — 12 points DC24V input, 8 points output, One set DC24V 420mA output, Barrier terminal 1/0
VBO Series | VBO-28M % —¢ 16 points DC24V input, 12 points output, One set DC24V 420mA output, Barrier terminal /O
Main Unit VBO-32M % — @ 16 points DC24V input, 16 points output, One set DC24V 420mA output, Barrier terminal 1/O
VB0-32M* —@C | 16 points DC24V input, 16 points output, One set DC24V 420mA output, ATX connector I/O (W/cables)
VBO0-32MT-DI 16 points DC24V input, 16 points 0.1A NPN transistor output, IDC connector 1/O
VB1-14MT-D DC 24V power input, 8 points DC 24V input, 6 points NPN transistor output, Barrier terminal I/O
) VB1-24MT-D DC 24V power input, 14 points DC 24V input, 10 points NPN transistor output, Barrier terminal 1/0
?\/Azznsue:ifs VB1-32MT-D DC 24V power input, 16 points DC 24V input, 16 points NPN transistor output, Barrier terminal 1/0
VB1-28ML-D DC24V power input, 12 po?nts DC24vV inpgt, 4 points Iine»dAriverlhigh speed counter,
8 points NPN transistor output, 4 points line-driver pulse output
VB2-16M* — ¢ 8 points DC24V input, 8 points output, One set DC24V 420mA output,Barrier terminal I/0
VB2 Series | VB2-32M*-¢ 16 points DC24V input, 16 points output, One set DC24V 420mA output, Barrier terminal I/0
Main Unit VB2-32M % —C | 16 points DC24V input, 16 points output, One set DC24V 420mA output, ATX connector I/O (W/cables)
VB2-32MT-DI 16 points DC24V input, 16 points 0.1A NPN transistor output, IDC connector 1/O
Expansion VB-32EX —& 16 points DC24V input, 16 points output, One set DC24V 420mA output, Barrier terminal 1/0
Unit VB-32E % -4C 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 1/0
VB-16XY % 8 points DC24V input, 8 points output, Barrier terminal I/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/0
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% - C 8 points output, ATX connector output (with cables)
VB-32XYT-I 16 points DC24V input, 16 points 0.1A NPN transistor output, IDC connector I/O
VB-16XYT-| 8 points DC24V input, 8 points 0.1A NPN transistor output, IDC connector I/O
VB-16X- 16 points DC24V input, IDC connector I/O
VB-16YT-I 16 points 0.1A NPN transistor output, IDC connector I/O
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/O module, 2 points voltage or current 12 bits resolution input, 1 points voltage or
current 12 bits resolution output
VB-BA Analog I/0 module, 4 points voltage or current 12 bits resolution input, 2 points voltage or
current 12 bits resolution output
VB-4T ﬁ]g:tams(ljilteemperature K/J type thermocouple inputs, 0.1°C (0.18°F ) resolution,
Equipped with the cold junction compensation, open circuit
Special VB-8T %g:?mgéilt:mpe'ature detection and digital filter
Module 2 channels temperature
VB-2PT input module 3-wire PT-100 3850PPM/°C, 0.1°C (0.18°F) resolution, Equipped
VB-4PT ﬂg:??féifgmperawre with open circuit detection and digital filter
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,
VB-oLC 2 channels temperature Operj—collector output to perform PID control, Auto Tuning and
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 150 KHz, 2 channels hardware
compare output

* -- Output 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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Item Model No. Specifications
PV 2 channels proportional Valve Control Module; 12 bit DAC, up to 1.05A/CH, available to set the
VB- Min./Max. currents and adjust rising/falling slopes
Special VB-1COM Serial-line communication expansion module, Photo-coupler isolating, Transmission
Module distance: 1,000 m (3280 ft.) Max.(RS-485)
VB-PWR Power expansion module, Input: AC 100V ~ 240V,
Output: DC5V 0.4A/ DC12V 0.8A / DC24V 0.5A(for sensors)
VB-485A RS 485 communication expansion module, Photo-coupler isolating, Transmission
distance: 1,000 m (3280 ft.) Max.
Communication|yg-cADP Dual communication ports expansion module, Includes an isolated RS-232/485 port and an
Expansion isolated RS-485 port, Transmission distance: 1,000 m (3280 ft.) Max. (RS-485)
Module Ethernet communication expansion module, 10 Base T/100 Base TX by RJ-45, one isolated
VB-ENET
RS-485 port
VB-BT232 Bluetooth communication adapter for CP1 (RS-232), distance: 100m (328 ft.) Max.
o VB-232 RS-232 communication expansion card
Communication — - . .
Expansion Card | \5-485 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)
R 200 cm (6.56 ft.) length connection cable from PLC Program Writer Port to a MODEM
MWMD-200 (9 pin male connector)
. 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)
) 200 cm (6.56 ft.) length connection cable from PLC Program Writer Auxiliary Port to a computer
VBPC25-200 (25 pin female connector)
R 200 cm (6.56 ft.) length connection cable from PLC Program Writer Auxiliary Port to a Fuji or
VBFDHMI-200 | pjgital HMI (25 pin male connector)
VBEC-050 50 cm (1.64 ft.) length of VB series PLC expansion cable
VBEC-100 100 cm (3.28 ft.) length of VB series PLC expansion cable
VB-T8R 8 replaceable relays output module, 16A Max./CH, w/ surge absorbers
VB-T8RS 8 relays output module, 5A Max./CH, w/ separable Screw-Cage Clamp terminals
VB-T8M 8 MOSFETs output module, sourcing, 2A Max.
VB-T16M 16 MOSFETs output module, sourcing, 2A Max.
VB-T16TB 16 channels IDC to Screw-Cage Clamp terminal convert module
VBIDC-050 IDC connecting cable, IDC connector at both ends, 50cm (1.64ft.) flat cable
VBIDC-100 IDC connecting cable, IDC connector at both ends, 100cm (3.28ft.) flat cable
VBIDC-150 IDC connecting cable, IDC connector at both ends, 150cm (4.92ft.) flat cable
. VBIDC-200 IDC connecting cable, IDC connector at both ends, 200cm (6.56ft.) flat cable
Accessories
forthe IDC | VBIDC-250 IDC connecting cable, IDC connector at both ends, 250cm (8.2ft.) flat cable
coonnector VBIDC-300 IDC connecting cable, IDC connector at both ends, 300cm (9.84ft.) flat cable
1/0 model
/ VBIW-050 IDC connecting cable, IDC connector at one end, 50cm (1.64ft.) 22AWG unfasten 10 color wires
VBIW-100 IDC connecting cable, IDC connector at one end, 100cm (3.28ft.) 22AWG unfasten 10 color wires
VBIW-200 IDC connecting cable, IDC connector at one end, 200cm (6.56ft.) 22AWG unfasten 10 color wires
VBIW-300 IDC connecting cable, IDC connector at one end, 300cm (9.84ft.) 22AWG unfasten 10 color wires
VBIDC-FC100 30.48m (100ft.) 10-pin flat cable, 28AWG, for combine with IDC socket
VBIDC-FC250 76.22m (250ft.) 10-pin flat cable, 2BAWG, for combine with IDC socket
VBIDC-HD20 20 pcs. 10-pin IDC socket w/ strain relief
VBIDC-HD100 100 pcs. 10-pin IDC socket w/ strain relief
VB-HT214 IDC crimping pliers tool
Power Supply | VB-30PS 30W power supply, Input: AC 100V ~ 240V, 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.
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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 *

e The LCD display screen on the Main Unit, which is not only for displaying the 1/O status, but also
hasa 109 error code (01 ~99 or EQ ~ 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 encoders.
& Complete System Function
® Built-in 4K Steps Flash ROM memory, 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.

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

e Provide password setting and prohibited upload functions, protect the copyright of PLC program.

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

¢ AC unit has a wide range switching power supply, its operational voltage is from 85 to 264V.
* Two Analog Rotary Potentiometers provide number values (0 ~ 255) which can be used for data
input (i.e. changing timer settings).
& Flexible Modular Structure With Multitudinous Models and Modules
® The Main Unit provided 10 ~ 60 I/O points for various needs.
® The I/O expansion modules provided from 4X/4Y to 16X/16Y, fully support expansion feature needs. *
* Provide two I/O connecting types (barrier terminal or IDC connector).

& Plenty Communication Function

e 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.

® Various RS-232 / RS-485 / RS-422 communication cards and modules, a system could have 3
communication 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/Slave) communication function, which can be used
for connect with any MODBUS peripherals to access data.

® The Ethernet communication module provides to connect PLC through the network.
* Via the Bluetooth wireless adapter, connecting to a PC could get rid of the constraint of cable.

& Advanced Windows® Based Software: Ladder Master
e User-friendly interface, function complete, easy to learn, easy to use.

& The World's Forerunner of Mobile Editor : PLCmate
e The PLCmate mobile editor could install in an intelligent cellular phone to edit the PLC program.
e Could up/down load and edit PLC program; also the PLC system setting and monitorare available.
* By the Bluetooth or wireless networking to connect with the PLC, escape the limit of cables.

* Not available for VH-10MR , VH-14MR and VH-16MT-DI
13



1-4-2 Specifications of VH Series PLC

Item

Specifications

Operation Control Method

Cyclic Operation by Stored Program

Programming Language

Electric Ladder Diagram + SFC

|/O Control Method

Batch Processing

Operation

Basic Instruction

0.375~12.56 us

Processing Time

Applied Instruction

Several us ~ Several 100 us

Basic Instructions

Number of
Instructions

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

Stepladder Instructions

2

Applied Instructions

81

Program Capacity

Built-in 4 K Steps Flash ROM

Cl;/laeprggirt{/ Comment Capacity 2730 comments (16 characters for each comment)
(Flash ROM)  ["program Comment Capacity | 20,000 characters
Max. Input / Qutput Points 128 points: X0 ~X77,Y0O~Y77
. | General 384 points: MO ~ M383
A“X"Em Coil I atched 128 points: M384 ~ M511
'F;‘;‘f;;‘a' Special 256 points: M9000 ~ M9255
State Coil Initial 10 points: SO ~ S9 (Latched)
(S) Latched 118 points: S10 ~S127
) 100mS 63 points: TO~T62 (Timerrange: 0.1 ~3276.7 sec.)
T'(”T“)er oS 31 points: 732 ~ 762 (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 16 points: C0~C15
(©) Latched 16 points: C16 ~ C31
. 32-pit 1-phase Counter | 11 points: C235 ~ C245 (Signal Frequency: 10 KHz Max.)
gl)guhmseﬁe(%? 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 (Rs)g'Ster Special 256 points: DI000 ~ D9255
Index 16 points: VO~ V7,20~ 27
Branch Level (P) | 64 points: PO ~ P63
revel Interrupt Level ()| {0 2T S St for sounter interp:
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

RS-232C for directly connect to a PC, HMI or MODEM;
with the BT-232 via Bluetooth wireless to connect to a
PC or cellular phone

Communication Link Interface CP2 (Optional)

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

Communication Link Interface CP3 (Optional)

RS-485, available direct connect to a computer, HMI

Real Time Clock (Optional) Toindicates year, month, day, hour, min., sec. and week
Error Code Display Function Displays 109 error code (01~99 or EO~E9)
Analog Potentiometer 2 Analog Potentiometers, each one can be seating as 0~255
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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
420mA output
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
Main Unit - - :
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
8 points DC 24V digital input, 8 points relay outputs, Power source: DC 24V,
VH-20AR 4 CH 12-bit analog inputs (+-10V / 4~20mA/ +-20mA);
2 CH 12-bit analog outputs (+-10V/4~20mA/ +-20mA)
B 8 points DC24V input, 8 points 0.1A NPN transistor output, IDC connector /O,
VH-16MT-DI i
Power source: DC 24V
VH-32MT-DI 16 points DC24V input, 16 points 0.1A NPN transistor output, IDC connector I/O,
Power source: DC 24V
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
VH-16X 16 points DC24V input
Expansion _ . . .
Module VH-8XYR 4 points DC24V input, 4 points relay output
VH-8X 8 points DC24V input
VH-8YR 8 points relay output
VH-16XYT-1 8 points DC24V input, 8 points 0.1A NPN transistor output, IDC connector I/O
VB-485A RS 485 communication expansion module, Photocoupler isolating, Transmission distance:
1,000 m (3280 ft.) Max.
— Dual communication ports expansion module, Includes an isolated RS-232/485 port and an
gfgwslf(r)\:]catlon VB-CADP isolated RS-485 port, Transmission distance: 1,000 m (3280 ft.) Max. (RS-485)
Module Ethernet communication expansion module, 10 Base T/100 Base TX by RJ-45, one isolated
VB-ENET
RS-485 port
VB-BT232 Bluetooth communication adapter for Cp1 (RS-232) , distance: 100m (328 ft.) Max.
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
B (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)
200 cm (6.56 ft.) length connection cable from PLC Program Writer Port to a computer
Connective MWPC25-200 (25 pin female connector)
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)
. 200 cm (6.56 ft.) length connection cable from PLC Program Writer Auxiliary Port to a Fuji or
VBFDHMI-200 | pigital 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: DC5V 0.2A/DC 24V 1.2A
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Item Model No. Specifications

VB-T8R 8 replaceable relays output module, 16A Max./CH, w/ surge absorbers
VB-T8RS 8 relays output module, 5A Max./CH, w/ separable Screw-Cage Clamp terminals
VB-T8M 8 MOSFETs output module, sourcing, 2A Max.
VB-T16M 16 MOSFETs output module, sourcing, 2A Max.
VB-T16TB 16 channels IDC to Screw-Cage Clamp terminal convert module
VBIDC-050 IDC connecting cable, IDC connector at both ends, 50cm (1.64ft.) flat cable
VBIDC-100 IDC connecting cable, IDC connector at both ends, 100cm (3.28ft.) flat cable
VBIDC-150 IDC connecting cable, IDC connector at both ends, 150cm (4.92ft.) flat cable

AcCessores VBIDC-200 IDC connecting cable, IDC connector at both ends, 200cm (6.56ft.) flat cable

forthe IDC | VBIDC-250 IDC connecting cable, IDC connector at both ends, 250cm (8.2ft.) flat cable

connector VBIDC-300 IDC connecting cable, IDC connector at both ends, 300cm (9.84ft.) flat cable

/0 model VBIW-050 IDC connecting cable, IDC connector at one end, 50cm (1.64ft.) 22AWG unfasten 10 color wires
VBIW-100 IDC connecting cable, IDC connector at one end, 100cm (3.28ft.) 22AWG unfasten 10 color wires
VBIW-200 IDC connecting cable, IDC connector at one end, 200cm (6.56ft.) 22AWG unfasten 10 color wires
VBIW-300 IDC connecting cable, IDC connector at one end, 300cm (9.84ft.) 22AWG unfasten 10 color wires
VBIDC-FC100 30.48m (100ft.) 10-pin flat cable, 28AWG, for combine with IDC socket
VBIDC-FC250 76.22m (250ft.) 10-pin flat cable, 28AWG, for combine with IDC socket
VBIDC-HD20 20 pcs. 10-pin IDC socket w/ strain relief
VBIDC-HD100 100 pcs. 10-pin IDC socket w/ strain relief
VB-HT214 IDC crimping pliers tool
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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 PP ol Page
Title M VB VH g
Initial logical operation contact type NO
LD (normally open) X, Y, M, S, T,C 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 XY, M, S, T,C @) O @) 75
ANI Serial link of NC (normally closed) contacts XY, M, S, T,C @) 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 O 75
ANB Serial link of multiple parallel circuits — O O O 76
ORB Parallel link of multiple contact circuits — O O O 76
ouT Final logical operation type coil drive YM, S TC O O O 75
SET Sets component permanently ON Y, M, S O O O 79
RST Resets component permanently OFF Y, M, S, TC,D O O O 79
PLS Rising edge pulse Y, M O 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 @) 78
MCR Denotes the end of a master control block NO~N7 @) 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 B O o O 7
Pops (recalls and removes) the currently o
MPP stored result o O O 7
NOP No operation or null step — O O O -
END Force the current program scan to end — O O @) 75
LDP Initial logical operation Rising edge pulse X, Y,M,S, T, C O O O 81
LDF Ipnd‘ﬁ\sa; logical operation Falling/trailing edge X.Y.M.S.T.C o 0 0 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 @) 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 B ol P
Title M VB VH age
STL Initiation of Stepladder S O O @) 87
REL End of Stepladder — O O O 87
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1-5-2 Applied Instruction Table

Instruction Applicable
Type FNC Title Function PIF.,g Type Ref.
No. Page
D M | VB | VH

00 cJ P | Conditional jump o]0 | O] 110

01 CALL P | Call subroutine O] O | O 111

02 SRET Subroutine return OO | O] 11

03 IRET Interrupt return Ol O | O 112

Program 04 EI Enable interrupt Ol O | O 112
Flow 05 DI Disable interrupt OO | O | 12
06 FEND Firstend OO | O| 113

07 WDT P | Watch Dog Timer refresh OO0 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 O] O | O] 118

11 D | ZCP P | Zone compare Ol O | O 119

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

13 SMOV P | Shift move OO0 ] O] 121

°°amn%a’e 14 | D | CML P | Compliment Olo o] 122
Move 15 BMOV P | Block move O| O | O| 128
16 D | FMOV P | Fillmove O O O 124

17 | D | XCH P | Exchange O] O | O 125

18 | D | BCD P | Converts BIN — BCD O]10O | O 126

19 | D |BIN P | Converts BCD — BIN O| O | O| 126

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

21 D | SUB P | Subtraction (§1) —(S2) — (D) O] 0O | O] 129

22 D | MUL P | Multiplication (S1)x(S2) = (D+1,D) Ol O | O 130

Arithmetic 23 | D | DIV P | Division (§1)+(S2) — (D), (D+1) O] 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) O] O | O] 132
Operations ™55 5 "WwAND | P | Logic word AND (S1) A (S2) — (D) O] 0| O] 133
27 | D | WOR P | Logic word OR (S1) v (S2) — (D) O] 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) Ol O 134

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

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

32 | D|RCR P | Rotation Right with carry O] 0O | O] 137

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

R::‘Z’V 34 SFTR P | Bit shift Right ololol 138
Shift 35 SFTL P | Bit shift Left O] O] O] 138
36 WSFR | P | Word shift Right ol o 139

37 WSFL P | Word shift Left @) O 140

38 SFWR P | Shift register write (FIFO Write) OO0 ] 0] 4

39 SFRD P | Shift register read (FIFO Read) O] 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] 0O | O 146

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

Data 44 D | BON P | Check specified bit status Ol o 148
Operation | 45 | p | MEAN P | Mean O] O 149
46 ANS Timed annunciator set O | O 150

47 ANR P | Annunciator reset O] 0 150

48 | D |SQR P | Square root O] O 152

49 D | FLT P | BIN integer — Binary floating point format Ol O 153

* D~A 32bitmode instruction option.
* P ~Pulse (signal) operation option.

* O~Theapplicable PLC type
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Instruction

Applicable

Type ;’:C Title Function PLC Type ,5:;;3
*|D P M | VB | VH
50 REF P | I/Orefresh O] O | O] 156
51 REFF P | I/Orefresh and filter adjust Ol O 157
52 MTR Input matrix Ol O 158
53 D | HSCS High Speed Counter set Ol O | O 159
High-speed | 54 | D | HSCR High Speed Counter reset O] O | O] 161
Processing 55 D | HSZ High Speed Counter zone compare Ol O 162
56 SPD Speed detection Ol OO 167
57 D | PLSY Pulse Y output OlO | O 168
58 PWM Pulse width modulation O] 0O | O 169
59 D | PLSR Variable speed of Pulse output Ol O 170
61 | D|SER P | Search OO 174
62 | D | ABSD Absolute Drum sequencer O] O | O| 175
63 INCD Incremental Drum sequencer O]l O | 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] 0O 183
70 D | TKY Ten Key input ol o 186
71 D | HKY Hexadecimal Key input Ol O 187
72 DSW Digital Switch (Thumbwheel input) Ol O 189
External 73 SEGD P | Seven Segment Decoder Ol O | O 190
Setting 74 SEGL Seven Segment with Latch Ol 0 191
and
Display ™74 ASC ASCII code Convert Ol o 193
77 PR Print O] 0 194
78 D | FROM P | Read from a special function block Ol O 195
79 D|TO P | Write to a special function block Ol O 195
80 RS Serial communication instruction OO | 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 ASCIl = HEX O]l O | O 204
Serial 84 CCD P | Check Code Ol O | O] 205
Comm- 85 VRRD P | VR volume read O | O | O| 206
unications | gg VRSC P | VRvolume scale olo] ol 207
88 PID PID control loop O 352
89 LINK Easy Link communication Ol O 208
149 MBUS MODBUS communication Ol O 370
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
Elooi?]ttmg 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 222
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 ;’:C Title Function PLC Type ,faegfé
* | D P M | VB | VH

90 DBRD P | Reads data from the data bank OO 228

91 DBWR P | Writes data into the data bank O] 0 229

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

Others 169 | D | HOUR Operational Hour meter O 376

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

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

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

155 | D | ABS Absolute current value read VB1 253

. 156 | D | ZRN Zero position return VB1 264

POE 157 | D | PLSV 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 a time to a specified time range O | O 237

162 TADD P | Adds ups two time values to get a new time Ol O 238

Time & 163 TSUB P | Subtracts one time value from another to get a new time O | O 239

Convert 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 Ol O | O 241

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

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) O 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) O | O | 246

Comparisons| 236 | D | AND< > Serial comparison contact. Active when (S1)#(S2) O | 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) [ONN®) 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) OO 246

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

92 TPID Temperature PID Control V1.70 363

250 | D | SCL P | Scaling (Translated by Coordinate) V1.70 377

251 | D | SCL2 P | Scaling Il (Translated by Coordinate) V1.70 377

Newly A'dded 151 | D | DVIT One-speed Interrupt Constant Quantity Feed VB1 379
Instructions - - -

153 | D | LIR Relatively Linear Interpolation VB1 381

154 | D | LIA Absolutely Linear Interpolation VB1 384

188 CRC P | Cyclic Redundancy Check - 16 V1.72 387

20




Instruction Applicable
Type ;':C Title Function PLC Type I?aegfé
i M | VB | VH

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

46 ANS Timed annunciator set O] 0 150

47 ANR P | Annunciator reset OO 150

62 D | ABSD Absolute Drum sequencer Ol O | O 175

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

76 ASC ASCII code Convert O] 0 193

A 82 ASCI P | Converts HEX — ASCII O] O | O 203
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 O 246

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

237 | D | AND<= Serial comparison contact. Active when (§1)<(S2) Ol O 246

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

15 BMOV P | Block move O] 0O | O 123

18 D | BCD P | Converts BIN — BCD O] 0| 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 Ol O | O] 10

01 CALL P | Call subroutine O] 0O | O 11

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

© 14 D | CML P | Compliment Ol O | O 122
84 CCD P | Check Code O] O | O 205

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

188 CRC P | Cyclic Redundancy Check-16 V1.72 387

05 DI Disable interrupt Ol O | O 112

23 D | DIV P | Division (§1)+(82) — (D), (D+1) O] 0| O 131

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

41 DECO P | Decode O] O] O] 145

72 DSW Digital Switch (Thumbwheel input) O O 189

b 90 DBRD P | Reads data from the data bank O] O 228
91 DBWR P | Writes data into the data bank O] 0O 229

151 D | DVIT One-speed Interrupt Constant Quantity Feed VB1 379

158 | D | DRVI Drive to increment VB1 256

159 | D | DRVA Drive to absolute VB1 257

04 EI Enable interrupt OO | O 112

42 ENCO P | Encode O] 0O | 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 | O| 13

08 FOR Start of a FOR-NEXT loop O] 0| O 115

F 16 D | FMOV P | Fillmove O] 0O | 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 O 242

G 171 | D | GBIN P | Converts Gray code — BIN Ol O 243
53 D | HSCS High Speed Counter set Ol O | O 159

54 | D | HSCR High Speed Counter reset O] 0| O 161

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

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

169 | D | HOUR Operational Hour meter O 376
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Instruction Applicable
Type ;’:C Title Function PLC Type ﬁaegé
/D P M | VB | VH

03 IRET Interrupt return Ol O] O 112

i 24 | D | INC P | Increment (D)+1 — (D) O] 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 o0 208

153 | D | LIR Relatively Linear Interpolation VB1 381

154 | D | LIA Absolutely Linear Interpolation VB1 384

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

L 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

12 | D | MOV P | Move o]0 | O] 120

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

M 45 D | MEAN P | Mean O] 0 149
52 MTR Input matrix O O 158

149 MBUS MODBUS communication O | O | 370

09 NEXT End of a FOR-NEXT loop Ol O | O 1156

N 29 | D | NEG P | Negation (D)+1 —(D) O| O 134
240 | D | OR= Parallel comparison contact. Active when (S1)=(S2) O | 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

2 244 | D | OR<> Parallel comparison contact. Active when (S1)=(S2) O] 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) O O 246

57 D | PLSY Pulse Y output O] 0O | 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 O] 0 194
81 | D | PRUN P | Parallel Run OO 202

88 PID PID control loop O 352

157 | D | PLSV Pulse variable output VB1 255

30 D | ROR P | Rotation Right O] 0| O 136

31 | D|ROL P | Rotation Left O] 0O | 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/Orefresh O] O] O] 156
51 REFF P | I/Orefresh and filter adjust Ol o0 157

67 RAMP Ramp variable value Ol O | O 181

80 RS Serial communication instruction O] 0O | O 198

02 SRET Subroutine return O] 0O | O 11

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

21 | D |SUB P | Subtraction (S1)—(S2) — (D) O] O | O| 129

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

35 SFTL P | Bit shift Left O] 0O | O 138

38 SFWR P | Shift register write (FIFO Write) Ol O | O 141

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

43 | D |SUM P | The sum of active bits O] 0 147

48 D | SQR P | Square root Ol O 152

] 56 SPD Speed detection OO | O] 167
61 | D|SER P | Search OO 174

65 STMR Special Timer Ol O 179

69 SORT Sort data O] 0 183

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

74 SEGL Seven Segment with Latch O | 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 0 230

250 | D | SCL P | Scaling (Translated by Coordinate) V1.70 377

251 | D | SCL2 P | Scaling Il (Translated by Coordinate) V1.70 377
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Instruction Applicable
Type ;’:C Title Function PLC Type ,Eaegé
" | D P M | VB | VH
64 TTMR Teaching Timer Ol O 178
70 D | TKY Ten Key input ol o 186
79 D | TO P | Write to a special function block O | O 195
92 TPID Temperature PID Control O 363
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 | Readsthe 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 Ol O | O 241
176 TFT Timer (10 ms) Ol O | O 231
177 TFH Timer (100 ms) O] O | O | 232
178 TFK Timer (1 sec.) O] 0O | O 233
v 85 VRRD P | VRvolume read O] 0O | O] 206
86 VRSC P | VRvolume 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
w 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
36 WSFR P | Word shift Right ol o 139
37 WSFL P | Word shift Left O] 0O 140
X 17 D | XCH P | Exchange Olo | O 125
11 D | ZCP P | Zone compare Ol O | O 119
z 40 ZRST P | Zone reset O] 0O | 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

Item Description

Input at X X0 ~X777,512 points, Numbered by octal.

OutputatyY YO~Y777,512 points, Numbered by octal.

General MO ~M1999, 2000 points
Auxnif‘%Re'ay Latched M2000 ~ M5119, 3120 points
Special M9000 ~ M9255, 256 points
Initial S0 ~S9, 10 points
Step Relay General S10~S499, 490 points
(8) Latched S500 ~ S899, 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

(®) C200 ~C219, 20 points

32-bit Up/Down
C220 ~ C234, 15 points, Latched

High Speed b C235~ (245, 11 points, 1-Phase Counter . '
Counter p/Down, C246 ~ C250, 5 points, 2-Phase Counter Total: 6 paints
(©) Latched : Max.
C251 ~(C255, 5 points, A/B Phase Counter
General D0~ D6999, 7000 points
Data Register | Latched D7000 ~D8191, 1192 points
(@) File Register D1000 ~D7999, 500 points for each unit, 7000 points Max.
Special D9000 ~ D9255, 256 points
Index Registers (V), (2) VO ~V7,Z0~Z7,16 points
Branch Level (P) PO~ P255, 256 points, for CJ, CALL use
External Interrupt 100 ~ 15001, 6 points
InterrLé?; Level Timer Interrupt IeJ O ~180101, 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 pits 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 YO0~ Y77, 64 points, ASCII
Output atyY VB1 Series YO~Y177,128 points, ASCII
VB2 Series YO0 ~Y377, 256 points, ASCII
General MO ~M1999 and M4000 ~M5119, Total 3120 points
AUX"'?H)Re'ay Latched M2000 ~ M3999, 2000 points
Special M9000 ~ M9255, 256 points
Initial S0~ S9, 10 points
Step Relay General S10~ 5499, 490 points
(S) 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
C0~C99, 100 points
16-bit Up
Counter C100~C199, 100 points, Latched
(©) C200 ~ C219, 20 points
32-bit Up/Down
C220 ~ C234, 15 points, Latched
C235~ (245, 11 points, 1-Phase Counter
HighSpeed | 5 it Up/D - Total: 6 point
Counter “bitup/bown, C246 ~ C250, 5 points, 2-Phase Counter otal: © points
(C) Latched Max.
C251 ~ (C255, 5 points, A/B Phase Counter
General D0 ~D6999 and D7512 ~D8191, Total 7680 points
) File Register D1000 ~D7999, 500 points for each unit, 7000 points Max.
Special D9000 ~ D9255, 256 points

Index Registers (V), (2)

VO~V7,Z0~Z7,16 points

Branch Level (P)

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

Interrupt Level
(1)

External Interrupt

10000 ~ 15001, 6 points

Timer Interrupt

e O ~180 01, 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 Dbits OH ~ FFFFH
Constants (H) | 35 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.
OutputatY YO ~Y77, 64 points, Numbered by octal.
General MO ~ M383, 384 points
A“X"'?%Re'ay Latched M384 ~M511, 128 points
Special M9000 ~ M9255, 256 points
Step Relay Initial S0~ S9, 10 points, Latched
(S) Latched S10~S127, 118 points
100 ms TO~T62, 63 points
T'(“T”')er 10 ms T32~T62, 31 points (When M9028=0N)
1ms T63, 1 point
Counter . C0~C15, 16 points
16-bit Up
© C16 ~C31, 16 points, Latched
C235~(C245, 11 points, 1-Phase Counter
High Speed | 55 it Up/D ’ Total: 6 point
Counter “bit Up/bown, C246 ~ C250, 5 points, 2-Phase Counter otal. 6 points
() Latched Max.
C251 ~ C254, 4 points, A/B Phase Counter
General DO~ D127, 128 points
Data (Rg)g'Ster Latched D128 ~ D255, 128 points
Special D9000 ~ D9255, 256 points

Index Registers (V), (2)

VO~V7,Z0~Z77,16 points

Branch Level (P)

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

Interrupt Level

(D

External Interrupt

1000 ~ 15001, 6 points

Timer Interrupt

600 ~1800, 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 Qutput 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. Theranges are: YO~Y7,Y10~Y17,........ Y770 ~Y777

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

Real accessible input points X0 ~ X7
Input (X)

Reserved for the system X10~X17

Real accessible output points Y0 and Y1
Output (Y)

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
[ mPsar__] M1-CPU1 M-16X1 [ mexi__J|[ M-16YR M-8YR M-16XY M-32X1 [ m32vr ]

‘ fe.vicor §
[T
ID;“ .
Dol
@ o)

835858

o
i

B

100-240V.
50~60Hz

gt
it
B

Power 16points 8points 16points 8points 8points 32points  32points
Module input input output output input input output
X20~X37 X40~X47 Y20~Y37 Y40~Y47  gpoints X60~X117 X60~X117
output
X50 ~ X57
Y50~ Y57
Ex2:
The CPU module and other I/O module installed in a The expanding 1/O module in a
M-5BS base M-3BS base
n [_m-psa1 [_mi-cput [ m-1ex1 [ max1 | J[C_mavr ) n n [ mpsar [ wmiexi ]
fe.vicor i é \‘/ fe.vicor R
o el o EE o
I O || B DD
SO || C e | our ™ o oy
SNEDA BANEDA = = OOEE
- _ ¢ D) I— _
S0-40rz o [l <]l S0-60z o 0
. %ﬁ% " A %ﬁ% - = = ] 12E§ ;
- o @ @ POWERQ® -
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/0O 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 X0~X17 | XO~X17 X0 ~X7 X0 ~X15 X0 ~X17 X0 ~X7 X0 ~X17

NpUt 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 YO ~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:

X|20 X|27 Xl|30
B E)& BRSO =)&) ) ) e )
e B0 0o &) 0 9 B 9 B ) L
[ve-ioxe ] | ve4ao J | M [veaap ] |
£ vicor
> E‘:WNMWNNNWNMWNNWNW‘: PWMRCO N O PWR PWRCO
: : VIGOR VIGOR VIGOR
00 07 02 03 04 05 06 07 00 01 02 05 04 05 06 07 3N = = = = I=
e e el | [ e ] [l = == W] [ e ] [
HNEREEEEEE R TR RIS RSN RS SR e ) I
®EE@@® D& ®)®|@ ElsiE@IEIEICEEE= BlElE INE)EEE)E)
' ' First Special ' Secondly Special
Y20 Y27 \iodule 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 ~ K16, and they would
not occupy any I/O port.

The modules using BFM (Buffer Memory see P196) 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,Y0 ~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 I/O Expansion Slot connected with Expansion Units, Expansion Modules and
Special Modules is available up to 31 units. (The VB1-14MT-D has no I/O Expansion Slot)

The statement about 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/O 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 VH 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)

e The VH-40MR is composed of a VH-32MR Main Unit and a VH-8X Expand Module.
® The VH-60MR is composed of 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:

X|20 X|27 X1|30
GlEEEE ; selElEEEEIlEEEEE
ldgslalslaln): sioicicbiseelIOBIToe
Cveszer | ° | WTECS
fo. vicor

fR28ER28
IBRRSBRR

e T S M I o M4
Ee)=)e)s) el SeE
EeEeEEEE segle | [EeEEEE
| | |
Y20 Y27 Y30
e The VH-10MR , VH-14MR and VH-16MT-DI Main Unit are not available to use expand

functions.

e The VH-20MR, VH-24MR, VH-28MR, VH-32MR and VH-20AR Main Unit occupied I/O
identify numbers are X0~ X17/Y0 ~Y17. So, the first Expansion Module assigned I/O
identify numbers will start at X20/Y20.

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

e The VH-60MR Main Unit occupied 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.

e The maximum Input/Output points: 64 input points, X0 ~ X77
64 output points, YO ~ Y77

e The statement about I/O expand:

The VH series PLC Main Unit and Expansion Unit included a power supply unit, but the Expansion
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
Aucxiliary 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 Coail (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 CEMOTEL Stable Latched State Coils Annunciator Flags
State Coil
M S0~ 89, 10 points S10~ 5499, 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 ~ DI255)
Non-retentive Timer Retentive Timer
M9028=0FF | M9028=0N
Series| 100 ms Timer - - 10 ms Timer 1 ms Timer 1 ms Timer 100 ms Timer
0.1~3276.7 | 100msTimer | 10msTimer | 901 ~327.67 |0.001~32.767|0.001 ~32.767| 0.1~3276.7
sec. 0.1~3276.7 | 0.01~327.67 sec. sec. sec. sec.
sec. sec.
M TO~T199, o . T200 ~T245, T246~T249, | T250~T255,
200 points 46 points 4 points 6 points
VB TO~T199, B B 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 WS 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.
[«—]

The signal less than 10 sec.w

|

X0

""""""""""""""""""""""""""""""" Setting value of TO (K100)
T0 /’ Current value of TO
vo .

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
the Setting value K2000 (2 sec.), the contact will activated (ON).

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”.

T246

>

X2 b

} “ } e 12 }t1+t2:25ec.

Retentive|
X1 time

[
Retentive time

rrrrrrrrrrrrrrrrrr <—— 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

}_{XO K150 e T200 is a timer using a 10ms as the time unit resolution.

200> .
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
]
DO
X1 DO
ﬁ 200

T200 is a timer using a 10ms as the time unit resolution.
T200 = 2 sec. if DO = 200.
T200 = 10 secif 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:
- During the Timer TO started and executing of
. _ the “OUT” instruction, the CPU would counts
K120 several pulses if it spent time more than a time
— - resolution unit to scan the program.
0 X0=OFF—ON ( T0
Starts Timer )
— Y1 > N N Contact
Action
Y1
ON
The 1st, Scan The 2nd, Scan Thent". Scan The (n+1)!". Scan

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

(" A

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  a :0.01sec.or 0.1 sec. for the timers 10ms 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.

X J
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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 (+1 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.

“ON”, when Up Count reaches Setting value;

Output Contact “OFF”, when Down Count reaches Setting value.

Retains “ON” when it reaches the Setting value

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

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 C0~(C99, 100 points C100~C199, 100 points C200 ~ C219, 20 points C220 ~ C234, 15 points
VB C0~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.

e ]
X1

S
Co

—

e |f the input contact X1 turns OFF — ON once, the Current value
of Counter CO will increase “1”. The value of Counter CO is
depend on input Counter Signal X1, the output contact CO is
activated (OFF — ON) when the Current value = 10. After this,
the Current value remains unchanged (=10).

e |fthe 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
0fCO

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
— F————M9200> e X0 drives the Special Auxiliary Coil M9200 to define the
Up/Down Count of C200, “OFF” is define as Up Count and

X1
— “ON” as Down Count.

X2 K-5 ¢ When the input Counter Signal X2 = OFF — ON, the Counter
%F) C200 will
- - e \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”.

e \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 [ UPCounting
(Reset Contact Signal) X1 _ 4

(Counter Pulse Signal) X2

Current Value C20 = T N

Y0 v A V

® Because the range of a 32-bit Counter value is between -2,147,483,647 to +2,147,483,647, if 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 Latched Counter is able to retain the Current value and contact status, even after the PLC has
been power failure.

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

® \When the instruction “DMOV” 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.

® 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) e Indirect set by using Data Register (D)
X0 K100 X0
H -
» CO becomes a Up Counter with —
100 counts.

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) e |ndirect set by using Data Register (D)
X0 K43210 X0 OMOV K5
H e —
X1 Do
e C200 becomes a UP/Down counter, —

and the Setting value is K43,210.
e 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).

e 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

Counter Type i i Default Range
Counter ID No. yp Count Direction g
. Uses M9235 ~M9245 to determine the direction
1-Phase High " " ;
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 ~ C250 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. l
Up count: when the A-Phase signal is “ON”, +2 147 483 647
0251~ C255 and then the B-Phase signal from “OFF” turns R

(the VH series
only provide
C251~(C254)

A/B-Phase High
Speed Counter

to “ON".

Down count: whenthe A-Phase signalis “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 Eéteer:ﬂt’;'t Speed
235|236|C237|C238|C239|C240| C241|C242|C243|C244|C245|C246|C247| C248| C249| C250| C251|C252|C253|C254|C255| insertion | DetCt

X0 | uD uD u/D ulu U Al A A 1000 @)
X1 uD R R D | D D B | B B 100 @)
X2 u/D u/D uD R R R R 12001 O
X3 u/b R R U U A A 13000 O
X4 u/D u/b D D B B 14000 O
X5 u/D R R R R R | 15000 )
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

In 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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2-7-11-Phase High Speed Counter

320 9235 e X20 drives the special coil M9235 to determine the direction of
X21 Up/Down count to C235.
e When X22="0N", C235 is activation. From the previous counter
X22 K-5 table, the corresponding counted input for C235 is X0. Therefor
I C235 counts signal from X0 input point.

e \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 (C235~ (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 __[] N
(Start-up Signal) X22 |
(High-Speed Counter Signal From) X0

Current Value of C235

Output Contact of C235 T v A v

® \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
x2 Up/Down count to C242.
e When X22="0ON", C242 is activation. From the previous counter
X22 D0 table, the corresponding counted input for C242 is X2. Therefor
C242 counts signal from X2 input point.

e 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.

e 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.

38



X20 e X20 drives the special coil M9244 to determine the direction of

xz:—.@ Up/Down count to C244.
* When X22="0ON" and X6="ON" (X6 is a hardware start counter
X2z 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.

¢ 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  [] I
(Start-up Signal) X21
(Up Count Signal) X0 M
(Down Countsignabxt [TV
5

Current Value of C246

Output Contact of C246 v A ¥

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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X2

0

e When X21="0ON", 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”—"“ON”, the current value of C248 will increase “1”.
When X4="OFF”—"“ON”, 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

Bz

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

e When X21= “ON”, C251 is activation and calculates the
m ON/OFF events of input X0 (the A Phase input) and input X1
K 5 (the B Phase input), and by the relationship of input signal
sequence to execute Up/Down count.

e \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 C251is a A/B-phase high speed counters featuring Software
Start-up Control and Software Reset Control.

(Reset Signal) X20 !
(Start-up Signal) X21 4 -~ Encoder is reversing here --»

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

Current Value of C251 of 0 0

Output Contact of C251 : A V

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 \WWhen 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 “17.
When X0= “ON” and X1= “ON” — “OFF”, the current value of
C252 will decrease “1”.

e 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

[::XN

K-200

When X21="0ON” and X7="ON"(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 “17.

When X3= “ON” and X4= "ON” — “OFF", the current value of
C252 will decrease “1”.

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

¢ |n 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.
%J%fOOO K100 %44X0 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

e 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.

e 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.

e 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.

e 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”.

e 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

e 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 |t is 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.

(3) 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 gpeplal Llgfuetile
egister

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

vB D7512~D8191, 512 point 7000 point 256 point
7680 points points points points

VH DOo~D127, D128 ~ D255, _ D9000 ~ D9255,
128 points 128 points 256 points
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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
® The Outline of the Program Memory

User Program
(8K/16K Steps)*

Component Comments
(2730 comments)

Program Comments
(20K characters)

File Register
(Total 7000 points,
500 points each unit,
14 units)

The diagram of the
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 includes an 8K/16K* Steps User Program, 2730
Component Comments, 20K characters Program Comments and
7000 points of File Register. Each one has its own independent
component partitions.

A complete program will contains those four component partitions
in the Program Memory. Thus, when the program is stored,
opened, upload, downloaded or processed to copy the program
into/from a memory card, the aforementioned component
partitions shall be included.

In the File Register, there are totally 7000 points, which are split
into 14 units, 500 register points for each unit.

* VB2 /VB1 series: 16K Steps; VBO series: 8K Steps;

@ Characteristics of File Register

e 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.

M series: 8K Steps.

® 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.

e 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
Dégg between File Register and Data Register.
D1000 ® The Ladder Master provides planning
D1499 Unit 1 File Register and writing data functions.
D1500 , D1000 ¢ When users are planning the File Register,
D1699 Unit2 :> D2;99 must divide D1000 ~ D7999 into 14 units
D2000 (500 File Registers each). Beginning from
2 Unit 3 Data will be the D1000, D1000 ~ D1499 is Unit1,
b2499 co ieév\lxvhen D1500 ~D1999 is Unit2 and so on. So if
D2500 : PLCp' d we are planning a 3-unit register, the
57400 IS passe D2500 range shall be D1000 ~ D2499 and there
: through ¢ will be 1500 registers.
7500 STOP —»RUN | P99 _
; Unit 14 * Whenever PLC is passed through
D7999 D8000 STOP — RUN, the content value of File
File Register . Register will be automatically copied into
D8191 the correlated 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).

® [ile 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.

®O® M

DO D100 K100 |

X0
}—{ ——Bmovp

When M9024= “OFF” (S - D)
When M9024= “ON” (S « D)

DO ~D99 -~ D100~D199
DO ~ D99 < D100 ~D199

— Reading from the File Register

DO
0

D19OO

D1900
D1499 D 1499

14
D1999

=

Read

14
D8191

File Register

Data Register

M9001: Always “OFF” Contact
M9001

X0 e ® M

——{BMOVP D1000 D1000 K500 |
%/—/

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

® When appointed S and D using the same
identified number of the File Register, which
indicates the File Register via the instruction
BMOQV can do Write/Read Operation. As
M9024= "OFF” in the example above, the
transfer direction of BMOV will be S — D to
execute Read operation of the File Register.

~

— Writing to the File Register (the VB series does not have the Writing operation)

DO
0

D 1900
0
D1999

0
D8191

D1000
0

D1900
0
D1999

File Register

T

Write

Data Register

DO
0

{ D100 }
14
1000 D199

D1200 D 1200
R <i::] B
D1299 D1299

2
D1999

o1IM

2
D8191

File Register Data Register

N

M9000: Always “ON” Contact
M9000

X0 ® ® M

——BMOVP D1900 D1900 K100 |
;\/—/

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

* When appointed S and D using the same
identified number of the File Register, which
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 will be S < D to
execute Write operation of the File Register.

M9001: Always “OFF” Contact
M9001

X0 @ M
——{BMOVP D100 D1200 K100 |

* \When X0= OFF — ON, the data in Data Register
D100 ~ D199 will be transferred into the Data
Register D1200 ~ D1299, and also written into
File Register D1200 ~ D1299. But, if the Write
operation of the File Register is not accessible,
the Write operation to the Data Register will be
executed.

J

® \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 “EI” (Enable
Interrupt) insertion to regain interrupt.

M9000
o
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 (V0, Z0) (V1, Z1)...(V7, Z7).
Simply assign the Register Z, it can be assign the Operation Unit.
16 bits 16 bits —— 32bits —
ovo | | 20 | | 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, KuX, KnY,
KnrM and K=S.

® 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 Points:
X3 1300 6Points 1040
X4 1400 180 1050
X5 1500 1060
O =1, indicates the interrupt
during the rising Ooo=01 799indicate Timer With the instruction FNC53 (DHSCS)
0O =0, indicates the interrupt {P]teetrirr%gti:ﬂteer:/\’ailvlve”?%tehi VNV%%rr%S to make a interrupt signal
during the falling

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

®lInput 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 ~ I500) to execute the corres pondingly
interrupted subroutine.

@Timer Interrupt: When the Timer Interrupt (I600 ~ I8C10) 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
Wi W0 <— Word

BY3 BY2 BY1 BYO <— Byte

NB7 NB6 NB5 NB4 NB3 NB2 NB1 NBO < Nibble

’b31‘bSO‘b29‘b28‘b27‘b26‘b25‘b24‘b23‘b22‘b21‘bZO‘b19‘b18‘b17‘b16‘b15‘b14‘b13‘b‘|2‘b11‘b10‘ bQ‘ b8‘ b7 ‘ bG‘ b5‘ b4‘ b3 ‘ b2 ‘ 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.

D W

0: positive bias —\L

(Decimal system)‘:> ‘b105‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ! ‘ 1 ‘ 1 ‘ 1 ‘ 1 ‘ 1 ‘tjo‘ |:>(Hexadecima| system)

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

- | ¥8€91
-~ | ¢6l8
- | 9607
- | 8¥0¢
- | vcol

oo -
= a N
N O
11111

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

16 bits -32,768~32,767

32 bits -2147,483,648 ~2147,483,647

(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 128.

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
1 9 09 0000 1001 0000 1001
12 10 0A 0000 1010 0001 0000
13 11 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 OF 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

e 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 2f 2! 20 2t 22 27 |28 2° 2%
| s Je7 | E6 [SS] E1]E0[A22]A21][CC [A16]A15][A14] SO A1 [ A0 [(D1 - DO)

b31|b30 b29 b24 b23|b22 b21 b16 b15 bl14 b1 b0
Exponent i Mantissa

(8 bits) (23 bits)
Mantissa Sing bit (1=Negative, 0=Positive)
Binary Floating Point Number's value
=+(2°4+A22x 27T+ A21 X 22+ + A1 X222+ A0 % 2%)

7 6 1 0
>(2(E7><2 +E6x2°+.... . +E1x2" +E0X2 )/2127

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 XOl4qx024 +O><2‘23)><2“X27+0X26+“ ..+O><20)/2127
=1.75x21%8/2127 =1 75x 2!

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

@ 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.
\ N |
| D3 T D2 ‘
L LSSt [ [ [ 1 JSS] [ [ J@s-D2
b15|b14 b13 b2 b1 bo ‘b15‘b14 b13 b2 b1 b0
Exponent ‘ ‘ Mantissa
(16 bits) W\ (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 10®®onent
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 to1234x10"=123.4
¢ A Decimal Floating Point Number’s value limit:
Maximum modulus: 1175x 10" Minimum modulus: 3402x10%

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

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

FNC119 (IIEBIN ): 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 “B” 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.

2-13-1Table of Special Coil

Coil ID. No. Instruction of Function Series
PLC Operation Status M |VB|VH
| M9000 An always “ON”, “a” Contact, M9000 is “ON” during the running PLC. O] 0|0
W M9001 An always “OFF”, “a” Contact, M9001 is “OFF” during the running PLC. O] OO
B M9002 lS?WI't(IDaFLP—l'JIFS{ﬁN.a Contact, M9002 will be “ON” for a Scan Time when the moment PLC is ololo
B M9003 lSn‘II'tCI)aFL Iiu:qsLeJN b” Contact, M9003 will be “OFF” for a Scan Time when the moment PLC is ololo
B M9004 E(r)rﬁro’\(jl%%r(;ii (\(/E/)h,\tlap.one or more of the error flags M9060, M9063, M9066, M9067 are ololo
Clock Pulse M |VB|VH
H M9011 Oscillates 10ms cycles Pulse. “ON” 5ms/ “OFF” 5ms Pulse OlO| O
B M9012 Oscillates 100ms cycles Pulse. “ON” 50ms/ “OFF” 50ms Pulse OO | O
W M9013 Oscillates 1sec. cycles Pulse. “ON” 0.5Sec/ “OFF” 0.5Sec Pulse O]O|O
B M9014 Oscillates 1min. cycles Pulse. “ON” 30Sec/ “OFF” 30Sec Pulse O]l OO
System Status M | VB |VH
W M9005 M9005="0ON" when the battery power of the Real Time Clock (RTC) is insufficient. O]l oo
W M9018 M9018="0ON" when RTC is installed in the CPU module/Main Unit. O @)
M9028 When M9028:IiOFIf”,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”. All Coils | o | & | &
memory. 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
M9032 memory. are not varied. o0

M9033 When M9033="0ON" and RUN — STOP the current value and statuses of T, C, D are retained.| O | O | O
All the outputs are disable. When M9034="0ON", PLC’s all external outputs are “OFF” but

M9034 the program still operates normally. © ©
M9039 Constant Scan Time duration. When M9039="0N", the PLC within a constant scan ololo
duration and defaulted by D9039. e
M9083 For VB2 series only, to select the display range of I/O status. When M9083="0OFF", o
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”.| © | O | O
B M9021 Borrow Flag. M9021= “ON” if any “Borrow” occurred to the result of the addition ~ o
(ADD) or subtraction (SUB). - B
Carry Flag. M9022="ON" when any “Carry” occurred to the result of the addition
M9022 (ADD) and subtraction (SUB). ©1o)o

B V9029 Instruction execution completed flag. M9029="0ON" when the executions of some ololo
applied instructions are completed (please refer to the relevant instructions). e

m V9131 Instruction execution completed flag for the identifies of instruction HSZ Multiple olo
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) or olo

W M9199 MBUS (FNC149) has been processed
Assigning Specification of Applied Operation Instructions Mode M | VB |VH
BMOV moves direction assigned. When M9024="0OFF", S—D; Otherwise

M9024 when M9024="0ON", S < D. 0100
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="0OFF", a series of signals will be ramped by ololo
RAMP; Otherwise when M9026="0ON", only one signal will be ramped by RAMP. i e
M9027 PR mode assigned. Please referto PR (FNC 77) Instruction for details. Ol 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 | O
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
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 mod“e assigneq. When M9167="0OFF" for a “DEC" numeric mode, and olo
M9167="0ON" for a “HEC” numeric mode
M9168 SMOV mgde gssign:ad. VYhen M9168="0OFF" fora “DEC" numeric mode, and ololo
M9168="0ON" 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
W 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] 0|0
B V9048 The annunciatﬁ)rmgnitoring has be“en eﬂnabled.When M9049="0ON"and any coil of olo
S900 ~ S999="0ON", than M9048="0ON".
M9049 Enable annunciator monitoring. D9049 will be effective only when M9049="0ON". O | O
Interrupt Prevented M |VB|VH
M9050 Input interrupt 1000 is prevented. OO | O
M9051 Input interrupt 1100 is prevented. OlO| O
M9052 Inputinterrupt 1200 is prevented. O] 0|0
M9053 Input interrupt 13001 is prevented. olO| O
M9054 Input interrupt 1400 is prevented. Ol O | O
M9055 Input interrupt I500 is prevented. OlO| O
M9056 Timer interrupt 16000 is prevented. ololo
M9057 Timer interrupt I700is prevented. OO | O
M9058 Timer interrupt 1800 is prevented. OlO| O
M9059 High Speed Counter interrupt I010 ~ 1060 is prevented. O] 0|0
Error Message M |VB|VH
HM9019 Real Time Clock setting error. ololo
B M9060 The M vseries I/O configtﬂrati&)n error. YVhen"CPU detects awrong /O c_onfiguration, the -
PLC will stop, M9060= “ON" and the “ERR” LED of the CPU module will flash (1Hz). >
B V9063 \,{AV&%%%EQ%I'I\?I I&rﬁﬁgs:—agsvriwllokrevgrgrrwl?nﬁisngémmumcatmn has been detected, ololo
B M9066 Program CHECK SUM error. PLC will stop, M9066= “ON” and the “ERR” LED of the ololo
CPU/Main module will flash (2Hz).
B V9067 glﬁ)telgi%o\;iﬁr};ggpligfﬁ%pn error occurs during program execution, then M9067="0ON ololo
M9068 Operation error latch. When M9068= ‘ON” and operation error occurs, the step number ololo
where operation errors occur will be latched in D9068.
Parallel Link Operation M | VB |VH
B V9070 \Kﬂvgg%ieul\éc,)\lqgle is assigned as the Master station in a Parallel Link application, olo
B M9071 \’\//lvgg%th:e“l\(/jlc,)\lqele is assigned as the Slave station in a Parallel Link application, olo
H| M9072 When the Parallel Link is operating, M9072= “ON”". O
B M9162 When thq Parallel Link is operating in thg High-speed transfer mode, M9162= “ON". o
This flag is based on the Master station’s M9162 status.
VB Series DIP Switch Status VB |VH
B M9080 The 2" DIP switch status in the Main Unit. O
H M9081 The 37 DIP switch status in the Main Unit. O
H| 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. 0O
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. o] O

m M9101 CP2 Dial-Up unsuccessful. o]0

RS Instruction M |VB|VH
M9122 RS Data transmission flag. O]O|O
M9123 RS Data receive completed. OO | O

B V9124 M%})Zé,\%illshow up the “CD” signal when PLC’s CP2 COM Port is connected with a olo
M9129 RS Data transmission Time-Out flag. O] 0|0
CPU LINK M |VB|VH
H M9183 CPU LINK communication unsuccessful (Master Station). OO
HM9184 CPU LINK communication unsuccessful (15" Slave Station). o]0
B M9185 CPU LINK communication unsuccessful (2"% Slave Station). o]0
m M9186 CPU LINK communication unsuccessful (3" Slave Station). o]0
| M9187 CPU LINK communication unsuccessful (4" Slave Station). o]0
HMO188 CPU LINK communication unsuccessful (5" Slave Station). OO
m M9189 CPU LINK communication unsuccessful (6" Slave Station). O | O
| M9190 CPU LINK communication unsuccessful (7" Slave Station). o]0

The 32-bit Counter Count Direction Control M |VB|VH
M92200 When M9200 = "OFF”, the C20 0 is operated as a up counter. olo
M9234 When M920O0 0 = "ON”", the C20 0 is operated as a down counter. T

Controlling and Monitoring of High Speed Counter Count Direction M |VB|VH
M92235 When M920 0 = “OFF”, the C20 0 is operated as a up counter. ololo
M9245 When M920 0= “ON”", the C20 0 is operated as a down counter. B

.M92246 When C200 is operated a up count, M920 0 = “OFF". ololo
B M9255 When C200 is operated a down count, M92O0 O = “ON”. - -

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
M9141 Interrupt signal logic reverse flag for YO. O
M9142 Interrupt signal logic reverse flag for Y1. For DVIT instruc?ion iny. ) O

- - OFF: normal logic (trigger by risen edge);
M9143 Interrupt signal logic reverse flag for Y2. ON: reverse logic (trigger by fallen edge). @)
M9144 Interrupt signal logic reverse flag for Y3. 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
W M9149 YO pulse output monitor, “ON"=busy. 0
B M9150 Y1 pulse output monitor, “ON"=busy. O
EM9O151 Y2 pulse output monitor, “ON”=busy. O
mM9152 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, nointerrupt 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, nointerrupt if M9195="0FF"; otherwise the interrupt routine will process O
immediately if M9195="0ON".
mM9196 The counting direction of HHSC1, M9196="OFF"=counts up; M9196="0ON"=counts down. O
mM9197 The counting direction of HHSC2, M9197="0OFF"=counts up; M9197="0ON"=counts down. O
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2-13-2 Instruction 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 OlO| O
is “ON”. (unit: Tms)
= 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.
W D9010 Current operation scan time (unit: 1ms) OO | O
M D9011 Min. scan time (unit: Tms) OO | O
W D9012 Max. scan time (unit: Tms) oOlO|O
System Status M |VB|VH
M1 Series : 01 _
Display the PLC’s model VB0 Series : 20 | [0L1]1010]
W D900 and version Model: < VB1 Series : 22 >—7 ' T—varsion:vioo | O | O | ©
: VB2 Series : 24
VH Series : 21
Capacity size of Memory. “16” indicates 16K Steps, “8” indicates 8K Steps, I
W D9002 “2”indicates 2K Steps ©1o]0
m 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. R
D9020 Input points (X0 ~ X7) filter response time setting. (unit: Tms) The default value is 10ms P A
and the available range for M and VB series is 0 ~60ms, VH series is 0 ~ 15ms. S e
Constant Scan Time duration. The default value is 0ms and it can be changed by
D9039 setting D9039, which is transferred from Program system when PLC power is “ON”. O] 0|0
(Unit: 1ms)

Time Value of Real Time Clock M |VB|VH
D9013 Seconds value. (0 ~59) O]O|O
D9014 Minute value. (0 ~59) O|lO| O
D9015 Hour value. (0 ~23) O]O|O
D9016 Day value. (1 ~31) OO | O
D9017 Month value. (1 ~12) O|l0O| O
D9018 Year value: 1990 ~ 2089 (4 digits) OO | O
D9019 Weekday value: 0 (Sun.) ~ 6(Sat.) O|lO| O

Step Ladder Instruction Correlated M [VB|VH

W D9040 1+ (the lowest) active STL step OO | O
B D9041 2 active STL step OO | O
W D9042 3 active STL step When M9047= “ON”", the step point ID numberswhich | O | O | O
W D9043 4" active STL step are in action, they will be stored in D9040 ~D9047. ololo
B D9044 = active STLSt Where the D9040 will be stored the lowest ID number, ———
active step the second lowest one will be stored in D9041 and so ©1©910
W D9045 6" active STL step forth. Ol O | O
W D9046 7" active STL step OlO| O
W D9047 8" active STL step OO | O
W D9049 When M9049= “ON", it stores the lowest currently active Annunciator in D9049. (O Ne)
Error Message M |VB|VH
W D9063 Error code identifying Parallel link or RS communication error. o|lO| O
W D9067 Error code identifying Operation error. O] 0|0
D9068 Latched the step address number of Operation error. oO|lO| O
W D069 Step address number of Operation error. O]l OO
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
Code Display Function”.
D9081 O
Do0s2 VB series Multi-Functional Display operation Auxiliary Register. Please refer to Ch. O
D9083 2-13-4 "VB Series Multi-Functional Display”. o
D9084 O
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Register ID Instruction of Function Series
For VH-20AR analog I/O only M | VB |VH
D9090 To organize the input modes of AINT ~ AIN4 O
D9091 Averaged input value from AIN1 : (@]
D9092 Averaged input value from AINZ ¢ Data values refresh at every Scan Time. 5
D9093 Averaged input value from AIN3 | ® The contain values of D9091 ~ D9094 )
are averaged of 8 sampling times.
D9094 Averaged input value from AIN4 o
D9095 To organize the output modes of AO1 and AO2 O
D9096 Digital value for AO1 output ® Analog outputs refresh at every Scan Time. o
* The digital value of analog outputs will be reset when the
D9097 Digital value for AO2 output PLC “STOP” O
CP2 Communication Port M | VB |VH
D921 10 Dial-Up number Registers. . ' ol o
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 or MODBUS communication. | © | O | O
W D9122 The amount of residual data to be transferred by the instruction RS. o|lO| O
W D9123 The amount of the data already received by the instruction RS. Ol O | O
D9124 To assign the Data Header code of instruction RS. OlO| O
D9125 To assign the Data Terminator code of instruction RS. OlO| O
D9129 To assign the data network “time-out” timer value of instruction RS or MBUS instruction. OO | O
High Speed Process Instruction M |VB|VH
® D930 Used as a Counter to contain the number of the current record being processed in the olo
HSZ comparison table.
B D913 Used as a Counter 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 | |
mD9133 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 put are used. o|©
W DO136 Lower 16 bits Used as a counter to contain the total number of pulses that have ololo
B D137 Higher 16 bits been output using the PLSY instruction. (NOT for VB1 series) ~
W D9140 Lower 16 bits Used as a counter to contain the total number of pulses that have .
B D9141 Higher 16 bits been output to YO using the PLSY instruction.(NOT for VB1 series) O1ele
W D9142 Lower 16 bits Used as a counter to contain the total number of pulses that have |
B D9143 Higher 16 bits been output to Y1 using the PLSY instruction.(NOT for VB1 series) o]0
CPU LINK M | VB|VH
W D9o172 The time of communication “Time Out”. [olNe
W Do177 The number of Slave Station in the network. (O Ne)
W D9178 The domain of components for transferred. O] O
W D9179 The retry times for communication. O | O
W D9201 Current network operation scan time. O | O
W D9202 Max. network operation scan time. ol e
W D9203 A counter to record the communication error occurred at the Master station. (O Ne)
W D9204 A counterto record the communication error occurred at the 1% Slave station. o | O
W D9205 A counter to record the communication error occurred at the 2™ Slave station. o | O
W D9206 A counterto record the communication error occurred at the 3 Slave station. O | O
W D9207 A counter to record the communication error occurred at the 4" Slave station. (O Ne)
W D9208 A counter to record the communication error occurred at the 5" Slave station. o] O
W D9209 A counterto record the communication error occurred at the 6" Slave station. [onNe
B D9210 A counterto record the communication error occurred at the 7" Slave station. o | O
mDo212 The communication error code of the 1% Slave station. o | O
W D9213 The communication error code of the 2" Slave station. O | O
W D9214 The communication error code of the 3 Slave station. (O Ne)
W D9215 The communication error code of the 4" Slave station. (O]
W D9216 The communication error code of the 5" Slave station. (O Ne)
W Do217 The communication error code of the 6 Slave station. O] O
W D9218 The communication error code of the 7" Slave station. OO
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Register ID Instruction of Function Series
Index Register V, Z M |VB|VH
D9180 Z0 Index Register OO | O
D9181 VO Index Register O] 0|0
D9182 Z1 Index Register ololo
D9183 V1 Index Register ololo
D9184 Z2 Index Register ololo
D9185 V2 Index Register olo| o
D9186 Z3 Index Register ololo
D9187 V3 Index Register ololo
D9188 Z4 Index Register ololo
D9189 V4 Index Register ololo
D9190 Z5 Index Register ololo
D9191 V5 Index Register OO | O
D9192 Z6 Index Register ololo
D9193 V6 Index Register ololo
D9194 Z7 Index Register ololo
D9195 V7 Index Register ololo
The VB1 series position control instructions relative special registers (for VB1 series only) M |VB|VH
D914 L 16 bit
9140 ower 16 I s Current value registers of output pulse number (32-bit) from YO O
D9141 Upper 16 bits
D9142 L 1 i
o ower 16 b?ts 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
D914 L 16 bit
o146 ower 16 I s Current value registers of output pulse number (32-bit) from Y3 O
D9147 Upper 16 bits
D9148 To assign the input points of the interrupt signals of DVIT instruction. -
(the default value is H3210) -
D9149 Bias speed setting for the ZRN, DRVI, DRVA and DVIT instructions are operating. -
If the setting value > (D9151,09150) /10, then D9149 = (D9151,09150)/10 -
; Maximum speed setting for the ZRN, DRVI, DRVA and DVIT instructions are
D9150 Lower 16 bits operating, the default value = 200,000 Hz, the available range is -
. 10 ~ 200,000 Hz. When the setting value exceeds acceptable value, it will -
D9151 Upper 16 bits | gqual to the largest acceptable value.
D9152 Acceleration/Deceleration time setting for the ZRN, DRVI, DRVA and DVIT instructions o
are 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. Toinput “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 o
18 different counting modes.
D922 L 16 bit
9226 ower I S The present value of HHSC1. O
D9227 Upper 16 bits
D922 L 16 bit
9228 ower 16 I s The present value of HHSC2. O
D9229 Upper 16 bits
D92 L 16 bi
9230 ower 16 b?ts The setting value of HHSCH. O
D9231 Upper 16 bits
D9232 L 16 bit
OWeT 10 B8 | 1116 setting value of HHSC2. o
D9233 Upper 16 bits
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2-13-3 Error Message/Code Description
Error Message

Coil ID. Title The Time of Detecting PLC Status
Number. Error Message Status of the ERR LED
The M series |/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 Power is “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 An incompatible 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 16X 8 points
matrix LED Multi-Functional Display. When it conjugations
with the user program can be used as a brief monitor of
Human Machine Interface.

iy
VB2-32MR v

&VIGOR

X Y
AN

Inside of the left side cap, the second jumper of the DIP DIP switch
switch (SW1-2) isused to control the Multi-Functional Display. SW1
When the SW1-2= “OFF”, the screen will display the I/0O Multi-
status; When the SW1-2= “ON”", the screen will become Functional
the Multi-Functional Display. Display

When the SW1-2="0FF”, the screen will display the I/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="0FF")

M9083="OFF” M9083="ON"

SW1-3=“OFF” (VBO,VB1,VB2)| SW1-3="ON” (VB1,VB2) SW1-3="OFF” (VB2)

SW1-3="ON" (VB2)

X0~X77 ; YO~Y77 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 |Aword 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.

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 Iifespan 500,000 Times
DAP-100

PLC interface 4 Input points of the PLC

- Type of connect Screw-Clamp Terminal

110mmx45mm

Facade size (W)X (H) Both the display screen cover and 4 keys setting board are

(1) Display Mode 0: I/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. pwr  ——INPUT X—— — OUTPUT Y —
& (00 0102 03 04 05 06 07 00 0102 03 04 05 06 07
=Tt e
D9080 = 0 (Display Mode 0) R2000 ° 2
The screen displays “ON”/ “OFF” status of 1/O Hete! 93358 o
‘e - :
7 [ ) 7

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: Set the 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.

pwr ——INPUT X—— ——OUTPUT Y — pwr ——INPUT X—— ——OUTPUT Y —,
& (0 0102 03 04 05 06 07 00 01 02 03 04 05 06 07 & (00 0102 03 04 05 06 07 00 01 02 03 04 05 06 07
RUN 0@ e @ 0 RN 00000 000 000 0080
miole ° 1| Error Occurs rr | 0 00 o1
BRR200@ ° o ——— =2 |RRre o 0 ©® 'Y
i F I A
: e +| _Error Removed 44 : et .
6@ ° ° gl = - (0000 000 000 000
7 [ ] [ ) [ ] 7 7 7
00 0102 03 04 05 06 07 00 01 02 03 04 05 06 07 00 0102 03 04 05 06 07 00 01 02 03 04 05 06 07
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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 (Kn) will channeled
the indicator to the Register Dn.  And the contents of Drn~ 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 s o0~ K00 (B
0500000000000000 8 D9081 = K100 (Display the contents of D100 ~D107)
[ Jolele] le] Jeolele]l lelel 10le) o) D100 = H201F
S hise P isems:
elelslelelelslelslelelelelslele) o™ D101 = H2040
?.9“9“9“9“9“9“9, 88 D102 = HOO1F
82R8R&E&8 S D103 = H497F

To indicate th D104 = H4949

O Indicate the _

“501F" as a D105 = HO036

16-bit HEX number D106 = H5FO0

D107 = HO000

e The example for display a temperature value:

As the p

rogram 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

“wo

screen will be showed the “°C” symbol.

M9002
—

M9000
—

M9000
—

M9000

F% MOV K1 D9080 \To assign the display at Mode 1.

——INPUT X—— —OUTPUT Y —

o
=
£

& (0 0102 03 04 05 06 07 00 01 02 03 04 05 06 07
wiees § 8 3°° 83 !

B H ERR
M90024 MOV K2 D9081 \Let the indicator channeled to D2. Py §:.z z.s 3.: ...§
| F——| DMOV H007F417F D1000 | The chart for digit “0” %00 S eed S ¢
7 [ ) 007

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

| DMOV_H00007F00 D1002 | The chart for digit 1"

H004F4979 D1004 ‘ The chart for digit “2”

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.

H007F4949 D1006 | The chart for digit *3”

H007F080F D1008 | The chart for digit “4”

H0079494F D1010 \The chart for digit “5”

H0079497F D1012 | The chart for digit 6"

HO07F0101 D1014 \The chart for digit “7”

HO07F497F D1016 \The chart for digit “8”

HO07F494F D1018 | The chart for digit *9”

DO K3 K1

—! sMmov

| MUL D10 K2 D12 |

MOV D12 Z0

| DMOV D100020 D2 |

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

Let the chart of 3 digit value to display in the screen of
hundreds digit place.

4 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 D100020 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.

— FA 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 “1¢.” digit value to display in the screen of units
digit place.

M9000

| MOV D100020 DG |

— }—{ 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” :

gg §§§§OCOO?%.QCQ.O%%..QOO.%%OOO... g% D (:\ j‘gé
5060000065500666660000000LOOBOC00EE0COONOOBOOOEOEEEOCEOOC 88c : 53536
T T T T T 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 &~ &~ o N o o o &~ o o o @ vs] @ © o o o o
S 8 38 8 £ 5 383 8 @ & 2 88 28 S % 5 8 % 83 8 ¥ 8 8 8 3
o o o o o o o © m m © o o © m o o o — - (o2} o o o o o
o o o o N o B e o N o o o o o S o o [vs) fos) @ > o o o o
S 88§38 333:8888¢8882REFEcE8E¢8¢
8 8 8 8 = = I m > = m o © m & O NS U L = C 8 &3 3 &
M9002 , ,
- ——{MoV K1 D9080 | To assign the display at Mode 1.
%MOV K1000 D9081 \Let the indicator channeled to the Register D1000.
M9002
— ——{FMOV H0 D1000 K8 |
—{DMOV_H2040201F D1008 |
—|DMOV H4100001F D1010 |
—{DMOV H0000417F D1012 |
—|DMOV_H4949413E D1014 |
—|DMOV H413E007A D1016 |
—{DMOV H003E4141 D1018 |
—{DMOV H2919097F D1020 |
—|DMOV H00000046 D1022 |
%DMOV H00000000 D1024 ‘ To build the dot graph table which is shows above (start-up
from D1000). This block of program could replace by the
DMOV H0909097F D1026 . i
% ‘ function of “Tools \Edit Display Graph...” In the Ladder Master.
4{DMOV H407F0006 D1028 ‘ When using the table, this block could skip.
—{DMOV H00404040 D1030 |
—|DMOV_H4141413E D1032 |
—{DMOV H00000022 D1034 |
—{DMOV H00000000 D1036 |
—{DMOV_H80A1BFA1 D1038 |
—{DMOV HBE9F8F86 D1040 |
—{DMOV H80868F9F D1042 |
—{DMOV HOFAOA09F D1044 |
—|FMOV HO D1046 K8 |
T200 K30 ' '
To set up the moving speed of “Rolling Chart”.
T200
— INCP D9081 | The incrementally of the Pointer value.
CMP D9081 K1046 MO \Check up to reply if it runs to the end of the table.
M1 o . .
- }—{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, itis 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)”.

im. Edit Display Graph
Start Reqister: |D1DDD End Reqigter:

Cancel |

P [7
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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.

-Iololstelet fofotetst Jotstet |

000000e0000eccce  D9080 =K2  (Mode?2)

:88888:88:888883 D9081 = K100 (To display the last 3 digits number of contentin D100)
0000000000000000 D100 = K123

0000000000000000

olelelelololololololololololele)

* 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 I” sign in the the screen.

pwr ——INPUT X—— ——OUTPUT Y —, pwr ——INPUT X—— ——OUTPUT Y —
S 00 0102 03 04 05 06 07 00 01 02 03 04 05 06 07 S 00 0102 03 04 05 06 07 00 0102 03 04 05 06 07
= 10%%% 8 o® 9 ! ErorOccurs. | 1e%%® 38 8°8 °°%
=20 o 0 o o 2 —— > | o0 0 0 'y,
38, 8 80 2338
5@ oo o s| _Error Removed| 9 ®© ®© 0 0 0
c eee o o o 50000 000 000 o00:
00 0102 03 04 05 06 07 00 01 02 03 04 05 06 07 00 0102 03 04 05 06 07 00 0102 03 04 05 06 07
M9002
— DMOV H4141413E DO‘
DMOV HO087F003E DZ‘ '
To set up the “OK!” sign table.
DMOV H00412214 D4 |
DMOV HO00005F00 D6‘
M9000

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

— F——{MOV K1 D9080 |To assign the display at Mode 1.

%MOV KO D9081 \Let the indicator channeled to the Register DO.

M1
%ﬁ 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.

Sle} {etetetet fetstet fat fot 1

0oennooecccecece  D9080=K3  (Mode3)

85935909-92980088  Do0g1 = K100 (Todisplay the last 4 digits number of contentin D100)
0000000000000 00® D100 = K1234

000000000000000®

00000000000 OOOOO

e 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.

lgog% MOV K3 D9080 \To assign the display at Mode 3.
%ML% MOV KO D9081 ‘ Let the indicator channeled to the Register DO.
M90}00—‘ CMP K2X0 KO MO \To load and check the input switches status.
%M/)—ﬂ ENCO X0 D10 K3 | To encode the switch status.
MOV D10 D9081 ‘ Let the indicator channeled to the Register, which is the switch

appointed.

e Example 2:
We use the program to display the contents of DO~D?7 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

— To read the value of VR1 and put the value to Register D8

M9002
—| ——{MoVv K3 D9080 |To assign the display at Mode 3.
M9000
% }—{ MOV CO D9081 ‘ Use the current value of CO as a Pointer.

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

- }—MWhen finished the DO ~ D7 display sequence, to reset the CO.

ﬂQO}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 TO.

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

—] To 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.

% Use the timing alternate of TO to drive the output point YO flashed

“ON"/“OFF".
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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
value in D101

F

D9080 = K4  (Mode 4)

D9081 = K100 (Todisplay the last 2 digits of contentvalueinD100and D101)
D100 = K56

D101 =K12

[0]0/0/0/000e)
00000000
O0O00O0O0O
00000000
00000000
o] _lele lele] )
00000000
[0}0/0/0/000)
OO000O0O
00000000
O0000000®
00000000
OO00000O
00000000
o] lole! lele] )
00000000

the last 2 digits of content
value in D100

e 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 KO D9081 \Let the indicator channeled to the Register DO.

M9000
— MOV TO0 DO |Move the current value of TO to DO.
T0 D

1
Use the content value of D1 to set up the setting value of Timer TO.
TO o , ,
ALTP Yo |Use the timing alternate of TO to drive the output point YO flashed
— IIIIIII"C»WV“OFFT

* 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 . .
— %% MOV K4 D9080 ‘To assign the display at Mode 4

%MOV KO D9081 \Lettheindicatorchanneled to the Register DO.
M9000

| ] VRRD K1 D10 |To read the value of VR1 and put it into D10.

—IMUL D10 K99 D12 |

Converts the VR1 value (0 ~ 255) to a number between 0 and
99 and putitinto 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%& MOV D1 Z0 Use the converted value (0 ~99) of VR1 as an indicator to select a

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

MOV T0ZO0 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 (Kx») 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 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)
goteossgogesages 0T I R G er which s spaciiediy e conemsol
fof 3od os fog T
o P contenisoib10-68MDIOT.
T T I D100 = K256
D101 = H10A
\0\0\0\0\0\5\0\1\ 0AH D101
b15 blo b8 ‘
\
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 o]
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
ODH D 1DH T 2DH j 3DH z
OEH E 1EH U 2EH k
OFH F 1FH V 2FH |
e 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 pro
Letthet
from DO

gram will select a content value from DO ~ D9 and display the value in the screen.
itle of DO ~ D9 are A ~J. And use the value of VR1 to pick up a corresponding Register
~ 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

M9000

M9000

— %% MOV K5 D9080 \To assign the display at Mode 5.

%MOV K10 D9081 ‘Let the indicator channeled to the Register D10.

— 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 put it into D16.

—|DIV D14 K255 D16 |

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

MOV D18 D11 |To display the title of selected Register in the left sid of screen.

—| MoV D16 20 | 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
%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
and watching the argument and data in

——INPUT X —— — OUTPUT Y —
00 0102 03 04 05 06 07 00 01 02 03 04 05 06 07

b]
=
=

1

RN ) @@ 00 000 0000
the program (the contents of Data e e o0 o i
: (R 20 @ o 0 o 2
Registers). 0000 000 000 0003
- ‘e o o R
Thls modelshows the same screen as 38 S Se0 008 243
displayed in Mode 5. Read the X 7
00 0102 03 04 05 06 07 00 01 02 03 04 05 06 07

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 Dnis 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 038355008335803
oo oo b8 & Hatol Jof Tatstetolel Jot 1t 1
[ 1]ofoJofofo[1]0] OAH | 000000000000000e
0000000000000000
“0” ~*9” = OH ~ 9H lslelelelelelele] loleleleletels)

“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 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 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).

<5> 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 = Dm
D &5 D1
D9083
L
Dn+L-1 Dm+L—1
/—/%
0000000000000000
[ Jolel Jelelel lol lelelel lele)
[ Jolo! Jololel lol lolelel lele)
0000000000000000
0000000000000 ®
0000000000000 00®
0000000000000000
O000QO00e000QO00
]
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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 | SHiie M9086 M9087 B

The operation process of the mode is shown as follows:

Press , the
screen shows relevant
data designated by
D9084
<
Prass o B After pressing, After pressing , After pressing ,
SETTING ; SETTING SETTING ;
to change the content the first the second the third
vglue ] 99084’ the digit begins to flash. digit begins to flash. Digit begins to flash.
display will change > And then. Press B And then, press And then, press
accordingl! '
o orto change the o B ke o B to
data of the first diqit change the data of change the data of
git the second digit. the third digit.

MONITOR
N Press ESC to

surrender the setting.

SETTING
\ Press ENTER to

Finish the data setting.
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® Example :

0000000000000000 D080 = K6 (Mode 6)
0000000000000 000 - ) . .
000000000000 0000 D9081 = K7000 The beginning Register for the table of data titles is
000000000 00000000
$o28000803080008 07000 (atched)
000000000000 0000 D9082 = K7010 The beginning Register for the table of data contents is
(o]e]elelelele)ele]0l0le] Jolele) 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 /5
C 34.9 &Writable D7000 10CH % D7010 349
R 128 Readable only D7001 801BH D7011 128
Readable
H 1.00 &Writable D7002 211H D7012 100

Stepladder Chart program

X0

— M9084 ) To set X0 as an input point of MOSSIEOR key
X1

— M9085> To set X1 as an input point of | SETHE | key :
X2 setting

— To set X2 as an input point of key
X3
—| ——(M9087> To set X3 as an input point of (—) key

M9002
—{ —— Mov

Ke D9080 | To assign the display at Mode 6.

K3 D9083 | To assign the table-length.

KO D9084 ‘Toinitialize the Indicator of the table.

M9002
— +—— Mov

K10C D7000 |

K801B D7001 |

H211 D7002 |

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

Use X0 ~ X3 to be the

keys.

K7000 D9081 \To assign the beginning Register for the table of data titles.

K7010 D9082 \To assign the beginning Register for the table of data contents.

To set the title, format and attribute of each set of data.

This mode is assigned the D9081 as a Indicator Register, and its content value (Kxn) will

channeled the indicator to the Register Dn.  The content in Dz will be displayed in the screen.
008088028 3880850
0000000000000 000 D9080 = K7 (Mode 6)
88:8:888:88:8838 D9081 = K100 (To display the content of D100)
0000000000000 00 D100 = K12345
0000000000000000
OO0O00O0OOOOOO00

* 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.

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/0 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 ~X37and YO ~Y37; When SW1-2 = “ON”,
it will indicate the status of X40 ~X77 and Y40 ~Y77

_J
| S—

[

0
0400 @
050 @
602 e
070 e
0400 @
50 e
602 @
07 03

SR2SBR=S
SEERISER

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

| S—
| S—

e 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 1/O status.

M9000
- ——{CMP_K2X0 K0 Mo |To detect errors.

M1 -
No error has been detected, then KO — D9080, the screen will display the
%M1 MOV K0 D9080 ‘PLC’SVO status.

ENCO X0 DO K3 ‘}/r\(tkg)eggrror has been detected, then the status of X0 ~ X7 will encoded

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 Basiclnstructions

3-1 Basic Instruction Table

Mnemonic Format Devices Function
LD | }—O Initial logical operation contact
(LOAD) |_| X,Y.M.8,T.C type NO (Normally Open)
LDI }—Q Initial logical operation contact
(LOAD INVERSE) g XY, M8 TG type NC (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.§,T.C (Normally Closed) contacts
OR — }—'O XY MSTC Parallel connection of NO
(OR) - o (Normally Open) contacts
ORI — }—‘O XY MSTC Parallel connection of NC
(OR INVERSE) A o (Normally Closed) contacts
ANB — FO B Serial connection of multiple
(AND BLOCK) - - parallel circuits
ORB — = : o Parallel connection of multiple
(OR BLOCK) - - contact circuits
ouT }__. Final logical operation type
(oum) H — 0> XY M8 T.C coil drive
PLS Y, M (excluding .
(PULSE) = special Mcoil) | Hising edge pulse
PLF Y, M (excluding .
(PULSE FALLING) H special M coil) Falling edge pulse
SET Sets component permanently
SET | e sete
RST Resets component
(RESET) H *M.S.T.C.D permanently “OFF”
MC - Denotes the start of a master
(MASTER CONTROL) H MC NO NO ~ N7 control block
MCR [MCR 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 }—O internal PLC operations
MPS
MRD }—O - Reads the current result of the
(POINT READ) MRD internal PLC operations
MPP MPP 7 _ Pops (recalls and removes)
(POINT POP) the currently stored result
END END _ Force the current program
(END) scan to end
NOP B . .
(NO OPERATION) No operation or null step

75




Mnemonic Format Devices Function
LDP | }—Q Initial logical operation Rising
(LOAD PULSE) |_” X.Y.M,8,T.C edge pulse
LDF }—O Initial logical operation Falling
wororLNGPuss| Y XY MST.C | edge pulse
ANDP M > Serial connection of Rising
(AND PULSE) H t X.Y,M,§,T.C edge pulse
ANDF > Serial connection of Falling
(WD FALLING PULSE)| 1 XKYMST.C edge pulse
ORP — }HO XY MSTC Parallel connection of Rising
(OR PULSE) L el edge pulse
ORF — }—‘O XY MSTC Parallel connection of Falling
(OR FALLING PULSE) Ly — L edge pulse
INV o Invert the current result of the
(INVERSE) H D © internal PLC operations

76




3-2 LD,LDI,AND,ANI,OR,ORI,OUT and END

Mnemonic Format Devices Function
6y H— ATCR AR B it et
(LOADLII\I%/IERSE) A — > X, Y.M.8,T.C {;gflr\:%g(iﬁlagrﬁwpaﬁlryatci?gs%%r;tad
D HA D XY MST.C | (Nomaily Open contacts

ANI 7. 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) e (Normally Open) contacts

ORI — XY MSTC Parallel connection of NC
(OR INVERSE) P (Normally Closed) contacts

ouT }__. Final logical operation type
(oum H — CY > v.M.8.T.C coil drive
END END _ Force the current program
(END) scan to end
Ladder Chart Format Instructions
Format
2 ! LD X20 Initial logical operation contact type NO
_\{(2()%% (Normally Open)
OR Y20 Parallel connection of NO (Normally Open)
X22 X23 contacts
— F%ﬂ—@ AND X21 Serial connection of NO (Normally Open)
Y21 contacts
ouT Y20 Final logical operation type coil drive
END LDI X22 Initial logical operation contact type NC
(Normally Closed)
ORI Y21 Parallel connection of NC (Normally
Closed) contacts
ANI X23 Serial connection of NC (Normally Closed)
contacts
ouT Y21 Final logical operation type coil drive
END 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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3-3Instruction ANB and ORB

Mnemonic

Format

Devices Function

_{

Serial connection of multiple
parallel circuits

(AND BLOCK) }_
ORB ] = >
(ORBLOCK) _{ }_{

Parallel connection of multiple
contact circuits

Ladder Chart Format

X0 X2

b D
X1 X3

—
X4 X5

— o>
X6 X7

—

Instructions

Format
LD X0
OR X1
LD X2
OR X3
ANB
ouT YO0
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

e e D
X21 X24 X25
A
X26
—
X271
—

Instructions

Format
LD X20
ORI x21
LD x22
AND X23
LDI X24
ANI 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) 7 "> internal PLC operations
MPS
MRD Y. — > - Reads the current result of the
I —
wep 7

(POINT READ) internal PLC operations
MPP - Pops (recalls and removes)
(POINT POP) the currently stored result
Ladder Chart Format Instructions
Format
X0 X1 . . )
LD X0 Initial logical operation contact type NO
s VA X2 (Normally Open)
MP
}—@ 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
X ooxr o oxaz LD X20 T Y22
— {/, RN Y20
Mps ~ | MPS X23 MPS MPP
mpp—— F—C 21> MD X2l AND  X26
X4 X2 MPS ouT Y23
2 B Qo
MPP ~ MPS X26 AND X22
mpp—>—f F——Cv23 > ouT Y20
MPP
AND X23
ouT v21
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 Denotes the end of a master
(MCRESET) [MCR N0 NO~N7 control block

Ladder Chart Format

B S T
X1

—

M10

— Q2>

instructions will be executed.

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 X0.

If X0="0ON" {SmumcﬁY20&aMSofX1

Status of Y21 = Status of M10

If X0="OFF" | Y20="OFF”
then Y21="0OFF"

then

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

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.

e A multiple-level program example:
Ladder Chart Format

X0
 — O

X20

_{X1

(EN) ¥ 19787
(2N) € 19ne7

(EN) 2 19ne7

X24

o
R ]

X25
D
X26

— %

MO

A — LT

X27

>
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3-6 Instruction SET and RST

Mnemonic Format Devices Function
SET — [seT[ vo_| Sets a bit device permanently
SET . s e
RST - {RsT[ vo_| Resets a bit device
(RESET) H M8 T.CD permanently “OFF”

Ladder Chart Format

X0

X0

X1

Instructions

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

Active I/O Duration
Time Sheet

XOJ::L
YZOL
Y21m

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

Timer, Counter or Register to zero.

3-7 Instruction PLS and PLF

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

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 }—- Y, M (excluding .
(PULSE) H special M coil) Rising edge pulse
PLF }—- Y, M (excluding .
(PULSE FALLING) H special M coil) Falling edge pulse

Ladder Chart Format

PLS MO

e When X0="OFF"—
e When X0="ON"—

Instructions

Format
LD X0
PLS MO
LD X0
PLF M1

“*ON”, MO will output a pulse for a scan time.
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“OFF”, MO will output a pulse for a scan time.

A scan time

Active I/O Duration
Time Sheet

X0 _| |

—iie e

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
D oo 0] L
T0 T To ‘

20> K20 ncol | L
LD T0 N

ouT Y20
!

—>i2sec.i<—

T0 contact

Y20

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

e The Operative Range of the setting value:

Timing Unit
100mS

Timer ID No. Type of the Timer | The Operative Range

TO~T199(T0O~T62)

Real Setting Time
0.1~3276.7 sec.

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

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

T246 ~ T249 1ms the range, it will defaultto 1) 0.001 ~ 32.767 sec.
Retentive Timer

T250 ~ T255 100mS 0.1~3276.7 sec.

e 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
» Q2> 0 0 the output contact of CO= “ON”,
where the Current Value will not
ouT Y20 be increased anymore and the
D Y1 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 1~ 32,767 (If the setting value beyond the

16 bits, Up Counter

C100~C199(C16 ~C31) Latched range, it will defaultto 1)
C200~C219 General .
220 ~ C234 Latched 32bits, Up/Down | _» 447 483 648 ~ 2,147,483 647

Counter

€235~ C255(C235~C254) | High Speed Counter (Latched)

e 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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3-9 Instruction LDP, LDF, ANDP, ANDF,ORP, OPF and INV

Mnemonic Format Devices Function
LDP | }—O Initial logical operation Rising
(LOAD PULSE) I_M X, Y.M, 8, T.C edge pulse
LDF }—O Initial logical operation Falling
(omraNGRUsE) IV XY.M.S,T.C | edge pulse
ANDP |——© Serial connection of Rising
(AND PULSE) — it XYM S TG edge pulse
ANDF > Serial connection of Falling
(AND FALLING PULSE) — L XYM S TG edge pulse
ORP — HO XY MSTC Parallel connection of Rising
(OR PULSE) - o edge pulse
ORF — }—‘O XY MSTC Parallel connection of Falling
(OR FALLING PULSE) I LT edge pulse
INV H F—o——C > -~ Invert the current result of the
(INVERSE) internal PLC operations

Ladder Chart Format Instructions

Format
X0 X2 - . . -
_MF%T LDP X0 Initial logical operation Rising edge pulse
X1 ORP X1 Parallel connection of Rising edge pules
it ANDP X2 Serial connection of Rising edge pulse
—ﬁ%%ﬁ—@ ouT Y0 Final logical operation type coil drive
X4 LDF X3 Initial logical operation Falling edge pulse
= ORF X4 Parallel connection of Falling edge pules
X
— 6 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 M0 __| |
will be active for one :
program SCaﬂ Tlme_ after The NO (Normally Open) type contact of M0 4] L
the associated device :
status changes from The NC (Normally Closed) type contact of MO j ,7
HOFFH to HO'\JHI ‘ 3
. The Rising edge contact of MO
® The Falling edge contact gece 3 :
will be active for_one The Falling edge contact of MO g
program Scan Time after 1 g
the associated device e e

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.

One scan time 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
} 1 1 { | A Y20
X2 X3 X7 xz(})J X22
— = >
X4
%
X0 X1 X5 X6 X21
o | } o A
G
\3) 7/
X2 X3 T X7 X20 B X22
— @ — o ® — | Qe
. ¢ 1
= @ (%) 0
LD X0 . , p
] ————
ANI X1 A Serial connection Block (1) 3
LD X2 . ) PN
AND 3 A Serial connection Block @) @
ORB Parallel Connection Block Circuits —
OR x4 — Parallel Connection of NO Contact ——— ®
LDI X5 . . .
AND %6 A Serial connection Block §) —— @
LD X7 . . . P
AND %20 A Serial connection Block ) ©
ORB Parallel Connection Block Circuits —
ANB ——— Serial Connection of Multiple Parallel Circuits — o
AN x21— Serial Connection of NC Contact w
ouT v20— Output
AND X22 — Serial Connection of NO Contact

ouT Y21 — 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.

| Instructions

Ladder Chart Format

Instructions

‘ Format Format
X0 LD X0 X1 X LD X1
[::m ” > LD X1 [> on o AND X2
! ] AND X2 | OR X0
; ORB T Yo !
T Y0 |

: Instructions

Ladder Chart Format

Instructions

! Format Format 1
X0 X1 LD X0 X1 X0 LD X1
| > X1 [> OR X2 |

X2 X2 :
] OR X2 AND YU
ANB ouT Yo o
| 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

X0 X1
—

>

X20 X21

= qub
X22
=

X0 X1
—
X20 X21

X22

X0 X1
H

XéO
—

X22

—

MO
—
M1

— -

X21

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

85



)

MEMO




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) Itis 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
—>| Initial State ] S0
_| The transferring condition for control the state move from X20 —-
the Initial State to State 1
The transferring condition for control the |
’ State 1 state move from the Initial State to State 1 S20 1T ©
_| The transferring condition for control the state move from =
State 1 to State 2 X211
The transferring condition for control the
’ State 2 state move from the Initial State to State 2 S21 Lj ; { U ©
_| The transferring condition for control the state move from iR
State 2 to State 3 X22

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 ‘ S30 ©

| Thetransferring condition for control the state move
from State = 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:

X0 |
s21

Both Serial Link and When X0 (the transferring condition)= “OFF" — “ON”,
Parallel Link can be the effective state will be transferred from S20 to S21

Comeitione oS (When S21= “ON", then 20~ “OFF”).

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

-

When S21= “ON”, Y2 will be “ON” and YO 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
L | [ ]
] e |
+ + + | s | | sz |
| sz | | szt | | su | | j; | j;‘ |
| |
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4-2 Step Ladder Instruction

Mnemonic Format Devices Function
STL H 1 —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

§20 X21 S20 Xx21
X23 X23
The inner }—® _,r:% |:>
bus bar ,.:-'j_.é‘;,’ M9000
of STL 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
S20 X204 X2
= 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.

520 Xx20 To drive an immediately following STL step, which typically will

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

X21

s40 > Todrive 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, ANI, OR,
. ORI, SET, RST, PLS, PLF, ANB, ORB
Cperiene] Hizie OUT, NOP, LDP, LDF, ANDP, | MPS, MRD, MPP MC, MCR
ANDF, ORP, ORF, INV
Initial State
v v X
General State
Output
. . v v X
Branching State | Processing
Merging State Transfer L, o o
Process

e 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
Mo002 - — SET S0

S0 X0
] o
S20
T A FT—Cx > SET 520
X1

[0 o> i 1 i o v
XIT oo _ﬁp% VI LD X1
EN:H 21> X2 SET s21
- STL sz

X2+ $2 X4 LD M100
Ezj—Dz T® R I wr el
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 symbol 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 S20
T — %4.)(0 20 > ouT Y20
20 |- — oo
X3 SET s21
X0 X = o
$21 SET S24
st > [ su > e L e
X\ ] o
$22
Elgere 22> SET S22
X2+ X4 + X2 STL S22
— ouT Y22
823:'—@ _?Zﬁk o LD X2
€ x4 SET $23
. STL 524
S23 ouT Y24
ml 2> LD X4
SET $23
STL $23
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
szﬁ) STL S20
— L{XO Yo > ouT Y0
0> o
X0
SET 523
S21 CM100> S23 CM101> g STt 521
— DT » 100> OUT  M100
T T EET é;z
S22
S22 v > S24 — [ Y20 STL S22
$23 ouT Y20
X3
o> STL $23
525 2 > X2 ouT M101
$24 LD X2
— | Y21 SET S24
S22 S24 X3 STL 524
— wT Yol
S25
STL S24
LD X3
SET S25
STL S25
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
—?zﬁF STL 520
520 [0 . o
— S
X0+ 21 SET s21
— w100 STL s21
E X3 0UT  M100
o — o X
T T X1
Ezz — EET i?
S22
xT A1 SET S22
X2 STL S22
s23 C Y20 > — T vl
+ = VS LD X2
— h—.
SET 523
STL 523
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
$20 STL S20
520 Vo — F ouT Y0
— N
X0+~ 21 SET s21
—{ o R
X1 ouT v1
x1-- - — ) X1
SET S22
|2 o A, S sez
X2 X2+ ouT Y2
X2 LDI X2
s23 — ST s21
_ﬁ v LD X2
SET S23
STL S23
ouT V3
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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:

) ) (3) (4)
l l l l l l l l l l
] $20 ‘ ] S30 ‘ ] S40 ‘ ] $20 ‘ ] $30 ‘ ] $40 ‘ ’ $20 ‘ ’ S30 ‘ ’ $20 ‘ ’ $30 ‘
X0+ xt-+  x2 —+ X0 -+ X1+
X0 —+ X0 -
X3+ X4+ ‘ ‘ ‘ X1+ X2+
’ $50 ‘ ’ $60 ‘ ’ $50 ‘ ’ $60 ‘ ’ $40 ‘ ’ S50 ‘ ’ S40 ‘ ’ $50 ‘
X X X X { { X X
l l l l l l l l l l
] $20 ‘ ] 30 ‘ ] S40 ‘ ’ $20 ‘ ’ $30 ‘ ’ S40 ‘ ’ $20 ‘ ’ $30 ‘ ’ 520 ‘ ’ $30 ‘
X0+ X1+ x2 4+ X0+ X1+
X0 X0
EOO gttgrpemy gt%rtnemy $100 gtuartnemy S100 gttgr][wemy
$100 $100 ¥
X3 4 X4 4 ‘ X1 xo
] S50 ‘ ] S60 ‘ ’ S50 ‘ ’ S60 ‘ ’ S40 ‘ ’ S50 ‘ ’ 40 ‘ ’ S50 ‘
{ { { { { { { {
STL $20 STL 520 STL $20 STL 520
LD X0 STL $30 LD X0 STL $30
SET $100 STL S40 SET $100 LD X0
STL $30 LD X0 STL $30 SET $100
LD X1 SET $100 LD X1 STL $100
SET $100 STL $100 SET $100 LD X1
STL S40 LD $100 STL $100 SET S40
LD X2 SET S50 LD $100 LD X2
SET $100 SET S60 SET S40 SET S50
STL $100 SET S50
LD X3
SET S50
LD X4
SET S60
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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.

S20 $20
X0 - X204+ X0 - xo-L x4+  x20+
X1 - oxad- xo1 xoa L Xt xa x4 xaad
’ s21 ‘ ’ 23 ‘ ’ s25 ‘ ’ s27 ‘ ’ s21 ‘ ’ s23 ‘ ’ s25 ‘ ’ s27 ‘
x2 4 x5 x4 xes- = x2 L x5 x4 xes5-
’ $22 ‘ ’ s24 ‘ ’ $26 ‘ ’ $28 ‘ ’ $22 ‘ ’ $24 ‘ ’ $26 ‘ ’ 528 ‘
X34 x6 - x234  x26-- X3 - x6 - x234  x26-
x7 L %27 |- X1+ x1-b xer - xer b

529 529

(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 (c) Instruction
Format
$10 S10 X0 STL S10
— LD X0
x| i L oo
X1 SET S13
l l l l ——{seT[ st5_| LD X1
’ S11 ‘ ’ S13 ‘ ’ S15 ‘ ’ S17 ‘ ; SET 515
§ SET 517
X2 +- X3 4 X4 4+ X5 4 : ‘
’ S12 ‘ ’ S14 ‘ ’ S16 ‘ ’ S18 ‘ s12 S14 X6 '
| | | | A s s1z
X6 - X7 —|S16 S18 X7 STL S14
= — LD X6
SET S19
S19 STL 516
STL 518
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.

S10 S10

X0 X0 X0 X0 —+

X1+ ﬁ> X1+ Xt +

wn
e
=
w
=
N
wn
e
=
[%2]
e
N
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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) It is 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) If using 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 transferis prevented. When M9040= “ON", the STL state transfer function is
M9040 .
disabled.
m M9046 STL state is “ON”. When M9047= “ON” and any coil of S0O~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
® D9040 1¢t (the lowest) active STL step
B D941 2" active STL step
B D042 3 active STL step When M9047="0ON", the step point ID.
m D043 4" active STL step numbers which are in action will be stored in
5% active STL st D9040 ~D9047. Where the smallest one will
W D9044 active s 1L step be stored in D9040, the second smallest one
m D9045 6" active STL step will be stored in D9041 and so forth.
B D046 7t active STL step
B D047 8" active STL step
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5 General Rules for AppliedInstructions

5-1 Formats of Applied Instructions

— Instruction and Operand
e Each applied instruction has its unique instruction mnemonic, e.g. ADD, CMP..., Etc.

e Some applied instructions are made up by themselves:
H
H_/
Instruction

e Most of the applied instructions are constituted by themselves and some “Operands”:

H ——{sMov (® @ m @ (|
H/_/
Instruction Operand

As shown above(s),(mn),m2),(D),(n)are Operands. There are many types of Operand in applied
instructions, their symbolic meanings are:

(S):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

e 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
S2 @) O O O O @) (@) @) @) O @)
D O 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.

e The "VZindex” in the table above indicates whether the Operand can be modified by Index
Register V, Z.

e 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, K»S to store data.
e T Cinthe table above refer the current value registers of Timer (T) and Counter (C).

e 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
to Tand C.

e 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.

S @
}—{ A 16-bit instruction, the content of DO is transferred to D10.

® @
DMOV DO D10

H 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.

e 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

H 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.

e 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

The X, Y, M and S are called bit devices, because they have only two different status (“ON”or “OFF”).
But the T, C and D are called word devices because they are specially used to store data.

Some bit devices can be a group together as a word device pattern, shown in the form of KnX, KnY,
KnM and KnS. This organized bits become a word device, that can be used in applied instructions
for storage of data.

When bit devices are organized as a word device, each digit of a hexadecimal word is composed by

4 bit devices. The Kn portion of the statement identifies the range of devices included. The “n” can
be a number from the range 1 to 8 and it actual represents 4*n bit devices (n digits hexadecimal word).
Hence all groups of bit devices are divisible by 4.

K1MO refers to a one-digit of hexadecimal word device, that is composed of MO ~ M3.
K2MO refers to a two-digit of hexadecimal word device, that is composed of MO ~ M7.
K4MO refers to a four-digit of hexadecimal word device, that is composed of MO ~ M15.
K5MO refers to a five-digit of hexadecimal word device, that is composed of MO ~ M19.
K8MO refers to an eight-digit of hexadecimal word device, that is composed of MO ~ M31.

Data transference between registers and word devices which are composed of bit devices, the
change should study up by the example below.

b15 b0
(o[ 1Jo[1Jo[1Jo[1[1]of1]Jo]1]o]1]0]DO
The unused bits will not

changed, keep the status .
as before @ Execution{MOV D0 K2MO0

N [1Jo[1[o[1]o[1]0|Kemo
M15 M14 M13 M12 M11 M0 M9 M8 M7 M6 M5 M4 M3 M2 M1 MO

Added with “0” @ Execution

(oJoJofJofJoJoJoJo[1]o][1]o]1]0]1]0]D1
b15 b0

When bit devices are organized as a word device, the header ID number of bit device can be

specified as any legally device. But itis recommended that KnX and KnY specify the ID number
started with “0” such as X0, X20, Y20, Y30..., while KnM and KnS specify the ID number which is
multiple of “8”, such as M0, M8, M16.... The recommendations can improve system efficiency.

When the Operand of an applied instruction is transformed to few sequential devices, the sequential
ID number at different types are referred as below:

(D Word Device (16 bits)

@ Double-word Device (32 bits)
DO (D1,D0),D2(D3,D2),D4(D5,D4)----------
TO(T1,T0), T2 (T3, T2), T4 (T5, Td)-evvveeeeee.
C200, C201, G202 -+++-vvvveee.

(® Word Device Composed of Bit Devices

K1X20, K1X24, K1X30, K1X34 -+ -cvvnen
K2Y20, K2Y30, K2Y40, K2Y50 - vvvvvee
K3MO0, K3M12, K3M24, KEM36 -+

K4S0, K4S16, K4S32, K4S48 -+ vvvveee
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5-3 UsingIndex Register Vand Z to Modify Operands
Index Register

® There are 16 of 16-bit Index Registers, VO ~V7 and Z0 ~Z7, in M, VB

16-bit  16-bit and VH Series PLC.
Vo 20 * \When using Index Registers V and Z in a 32-bit applied instruction, it
VA Z1 must specifies an Index Register Z and the relative Index Register V
V2 72 will be taken over. For example, specifying Z0 will use two Index
V3 73 Registers(V0, Z0), the VO is for higher16 bits and Z0 for lower 16 bits.
va Z4 ® The device at an applied instruction which can be modified by Index
V5 Z5 Register V, Z is shown below:
V6 Z6 [ X,Y,M,S,PT C,D,K,H,KuX, KnY, KnM, KnS |
V7 Z7
; ¢ The following cannot be modified by V, Z:

Higher  Lower

16-bit  16-bit @D V, Z (themselves)

32-bit @ SD (D900 ~ D9255)

@ The nofKn
(@ Used for Jump Destination or Subprogram Pointer P

¢ The followings are examples for operand modified by V and Z at an applied instruction.
(D For a 16-bit applied instruction, when Z0=3

Y2020=Y23
T5Z0=T8
D0Z0=D3
K1M10Z0=K1M13

(2 For a 32-bit applied instruction (Index Registers V and Z will be taken over), when (V1, Z1)=8

Y20Z1=Y30
D0Z1=D8
K8M40Z1=K8M48

e Example of use of Index Register

Under the program and external inputs below, using Z0 to modify T0O, and easily display the current
value of TO ~ T9 on the external 7-Segment Displayer.

The Timer ID (n) M9000 To convert the Digital Switch

e (Thumbwheel input) into BIN value thruth
selects by a Digital BIN K1X20 20 |30 %53 5nd transforred to 20 a6 the
Switch (Thumbwheel  |an always

selected Timer ID; Z0=0 ~ 9.
[=] [input) “ON”, “a”

To convert the current value of TOZ0 (one
| | | | contact BCD  T0Z0 K4Y20‘ of TO ~ T9) into BCD format value and

X23 - X20 transfer the value into Y20 ~ Y37, which
will displayed on the 7-Segment Displayer.
PLC
Y37 ~ Y20

[ (I [T 11

]

]
To display the Current
Value of Tn
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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.

e 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.

(2 Only one RS instruction can be executed at the same time in the program.

— Floating Point Instructions

e 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)
e Every floating point number will occupys two registers.

e The format of floating point number store in registers, please refer to Section 2-12 “Numerical
System”.

¢ |fthe 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 |FNC| "ritle Function PLC Type | ReT:
No. Page
D M | VB | VH

00 cJ P | Conditional jump o]0 | O] 110

01 CALL P | Call subroutine O] O | O 111

02 SRET Subroutine return OO | O] 11

03 IRET Interrupt return Ol O | O 112

Program 04 EI Enable interrupt Ol O | O 112
Flow 05 DI Disable interrupt O]l OO | 12
06 FEND Firstend OO | O| 113

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

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

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

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

11 D | ZCP P | Zone compare Ol O | O 119

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

13 SMOV P | Shift move OO0 ] O] 121

C°amn%a’e 14 [ D|cmL P | Compliment Ol O] O] 122
Move 15 BMOV P | Block move O| O | O| 128
16 D | FMOV P | Fillmove O]l O | O 124

17 | D | XCH P | Exchange O] O | O 125

18 | D | BCD P | Converts BIN — BCD O]10O | O 126

19 | D | BIN P | Converts BCD — BIN O| O | O| 126

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

21 D | SUB P | Subtraction (S1) —(S82) — (D) O] 0O | O] 129

22 | D | MUL P | Multiplication (81)x(S2) — (D+1,D) O] O | O] 130

Arithmetic 23 | D | DIV P | Division (§1)+(S2) — (D), (D+1) O] 0O | 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) O] O] O] 132
Operations ™55 T "\WwaAND | P | Logic word AND (S1)A (S2) — (D) O|lO]O] 133
27 | D | WOR P | Logic word OR(S1) Vv (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 O] 0O | 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:tn‘;"y 34 SFTR P | Bit shift Right O| O] O] 138
Shift 35 SFTL P | Bit shift Left O] O] O] 138
36 WSFR | P | Word shift Right ol o 139

37 WSFL P | Word shift Left O] O 140

38 SFWR P | Shift register write (FIFO Write) O| O | O 141

39 SFRD P | Shift register read (FIFO Read) OO | O] 142

40 ZRST P | Zone reset O | O | O| 144

41 DECO P | Decode O] O | O 145

42 ENCO P | Encode O] O | O 146

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

Data 44 D | BON P | Check specified bit status Ol o 148
Operation | 45 | p | MEAN P | Mean O] O 149
46 ANS Timed annunciator set Ol O 150

47 ANR P | Annunciator reset O] 0 150

48 | D | SQR P | Square root O] O 152

49 D | FLT P | BIN integer — Binary floating point format O | O 153

* D~A 32bit mode instruction option. * P ~Pulse (signal) operation option.

* O~Theapplicable PLC type
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Instruction

Applicable

Type ;’:C Title Function PLC Type ,5:;;3
*|D P M | VB | VH
50 REF P | I/Orefresh O] O | O] 156
51 REFF P | I/Orefresh and filter adjust Ol O 157
52 MTR Input matrix Ol O 158
53 D | HSCS High Speed Counter set Ol O | O 159
High-speed | 54 | D | HSCR High Speed Counter reset O] O | O] 161
Processing 55 D | HSZ High Speed Counter zone compare Ol O 162
56 SPD Speed detection Ol OO 167
57 D | PLSY Pulse Y output OlO | O 168
58 PWM Pulse width modulation O] 0O | O 169
59 D | PLSR Variable speed of Pulse output Ol O 170
61 | D|SER P | Search OO 174
62 | D | ABSD Absolute Drum sequencer O] O | O| 175
63 INCD Incremental Drum sequencer O]l O | 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] 0O 183
70 D | TKY Ten Key input ol o 186
71 D | HKY Hexadecimal Key input Ol O 187
72 DSW Digital Switch (Thumbwheel input) Ol O 189
External 73 SEGD P | Seven Segment Decoder Ol O | O 190
Setting 74 SEGL Seven Segment with Latch Ol 0 191
and
Display ™74 ASC ASCII code Convert Ol o 193
77 PR Print O] 0 194
78 D | FROM P | Read from a special function block Ol O 195
79 D|TO P | Write to a special function block Ol O 195
80 RS Serial communication instruction OO | 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 ASCIl = HEX O]l O | O 204
Serial 84 CCD P | Check Code Ol O | O] 205
Comm- 85 VRRD P | VR volume read O | O | O| 206
unications | gg VRSC P | VRvolume scale olo] ol 207
88 PID PID control loop O 352
89 LINK Easy Link communication Ol O 208
149 MBUS MODBUS communication Ol O 370
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
Elooi?]ttmg 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 222
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 ;’:C Title Function PLC Type ,faegfé
* | D P M | VB | VH

90 DBRD P | Reads data from the data bank OO 228

91 DBWR P | Writes data into the data bank O] 0 229

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

Others 169 | D | HOUR Operational Hour meter O 376

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

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

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

155 | D | ABS Absolute current value read VB1 253

. 156 | D | ZRN Zero position return VB1 264

POE 157 | D | PLSV 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 a time to a specified time range O | O 237

162 TADD P | Adds ups two time values to get a new time Ol O 238

Time & 163 TSUB P | Subtracts one time value from another to get a new time O | O 239

Convert 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 Ol O | O 241

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

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) O 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) O | O | 246

Comparisons| 236 | D | AND< > Serial comparison contact. Active when (S1)#(S2) O | 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) [ONN®) 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) OO 246

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

92 TPID Temperature PID Control V1.70 363

250 | D | SCL P | Scaling (Translated by Coordinate) V1.70 377

251 | D | SCL2 P | Scaling Il (Translated by Coordinate) V1.70 377

Newly A'dded 151 | D | DVIT One-speed Interrupt Constant Quantity Feed VB1 379
Instructions - - -

153 | D | LIR Relatively Linear Interpolation VB1 381

154 | D | LIA Absolutely Linear Interpolation VB1 384

188 CRC P | Cyclic Redundancy Check - 16 V1.72 387
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Instruction Applicable
Type ;':C Title Function PLC Type I?aegfé
i M | VB | VH

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

46 ANS Timed annunciator set O] 0 150

47 ANR P | Annunciator reset OO 150

62 D | ABSD Absolute Drum sequencer Ol O | O 175

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

76 ASC ASCII code Convert O] 0 193

A 82 ASCI P | Converts HEX — ASCII O] O | O 203
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 O 246

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

237 | D | AND<= Serial comparison contact. Active when (§1)<(S2) Ol O 246

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

15 BMOV P | Block move O] 0O | O 123

18 D | BCD P | Converts BIN — BCD O] 0| 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 Ol O | O] 10

01 CALL P | Call subroutine O] 0O | O 11

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

© 14 D | CML P | Compliment Ol O | O 122
84 CCD P | Check Code O] O | O 205

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

188 CRC P | Cyclic Redundancy Check-16 V1.72 387

05 DI Disable interrupt Ol O | O 112

23 D | DIV P | Division (§1)+(82) — (D), (D+1) O] 0| O 131

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

41 DECO P | Decode O] O] O] 145

72 DSW Digital Switch (Thumbwheel input) O O 189

b 90 DBRD P | Reads data from the data bank O] O 228
91 DBWR P | Writes data into the data bank O] 0O 229

151 D | DVIT One-speed Interrupt Constant Quantity Feed VB1 379

158 | D | DRVI Drive to increment VB1 256

159 | D | DRVA Drive to absolute VB1 257

04 EI Enable interrupt OO | O 112

42 ENCO P | Encode O] 0O | 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 | O| 13

08 FOR Start of a FOR-NEXT loop O] 0| O 115

F 16 D | FMOV P | Fillmove O] 0O | 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 O 242

G 171 | D | GBIN P | Converts Gray code — BIN Ol O 243
53 D | HSCS High Speed Counter set Ol O | O 159

54 | D | HSCR High Speed Counter reset O] 0| O 161

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

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

169 | D | HOUR Operational Hour meter O 376
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Instruction Applicable
Type ;’:C Title Function PLC Type ﬁaegé
/D P M | VB | VH

03 IRET Interrupt return Ol O] O 112

i 24 | D | INC P | Increment (D)+1 — (D) O] 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 o0 208

153 | D | LIR Relatively Linear Interpolation VB1 381

154 | D | LIA Absolutely Linear Interpolation VB1 384

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

L 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

12 | D | MOV P | Move o]0 | O] 120

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

M 45 D | MEAN P | Mean O] 0 149
52 MTR Input matrix O O 158

149 MBUS MODBUS communication O | O | 370

09 NEXT End of a FOR-NEXT loop Ol O | O 1156

N 29 | D | NEG P | Negation (D)+1 —(D) O| O 134
240 | D | OR= Parallel comparison contact. Active when (S1)=(S2) O | 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

2 244 | D | OR<> Parallel comparison contact. Active when (S1)=(S2) O] 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) O O 246

57 D | PLSY Pulse Y output O] 0O | 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 O] 0 194
81 | D | PRUN P | Parallel Run OO 202

88 PID PID control loop O 352

157 | D | PLSV Pulse variable output VB1 255

30 D | ROR P | Rotation Right O] 0| O 136

31 | D|ROL P | Rotation Left O] 0O | 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/Orefresh O] O] O] 156
51 REFF P | I/Orefresh and filter adjust Ol o0 157

67 RAMP Ramp variable value Ol O | O 181

80 RS Serial communication instruction O] 0O | O 198

02 SRET Subroutine return O] 0O | O 11

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

21 | D |SUB P | Subtraction (S1)—(S2) — (D) O] O | O| 129

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

35 SFTL P | Bit shift Left O] 0O | O 138

38 SFWR P | Shift register write (FIFO Write) Ol O | O 141

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

43 | D |SUM P | The sum of active bits O] 0 147

48 D | SQR P | Square root Ol O 152

] 56 SPD Speed detection OO | O] 167
61 | D|SER P | Search OO 174

65 STMR Special Timer Ol O 179

69 SORT Sort data O] 0 183

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

74 SEGL Seven Segment with Latch O | 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 0 230

250 | D | SCL P | Scaling (Translated by Coordinate) V1.70 377

251 | D | SCL2 P | Scaling Il (Translated by Coordinate) V1.70 377
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Instruction Applicable
Type ;’:C Title Function PLC Type ,Eaegé
" | D P M | VB | VH
64 TTMR Teaching Timer Ol O 178
70 D | TKY Ten Key input ol o 186
79 D | TO P | Write to a special function block O | O 195
92 TPID Temperature PID Control O 363
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 O | O 238
163 TSUB P | Subtracts one time value from another to get a new time Ol 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 Ol O | O 241
176 TFT Timer (10 ms) Ol O | O] 231
177 TFH Timer (100 ms) O] 0O | O 232
178 TFK Timer (1 sec.) O] 0O | O 233
v 85 VRRD P | VRvolume read O] 0O | O] 206
86 VRSC P | VRvolume 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
w 27 D | WOR P | Logic word OR (S1) v(S2) — (D) O O O 133
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 O] 0O 140
X 17 D | XCH P | Exchange Olo | o 125
11 D | ZCP P | Zone compare Ol O | O 119
z 40 ZRST P | Zone reset O] 0O | O 144
156 D | ZRN Zero position return VB1 254
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6-2 Program Flow Instructions

Er:c Ins!;;:f;'on Function Applicable PLC Type
D M VB VH
00 cJ Conditional Jump O @) O
01 CALL Call Subroutine O O O
02 SRET Subroutine Return O O O
03 IRET Interrupt Return O O O
04 El Enable Interrupt O @) O
05 DI Disable Interrupt O O O
06 FEND First End O O O
07 WDT Watch Dog Timer Refresh O O 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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FNC O C - M | VB | VH
onditional Jum -
CJ P H CJ&E P ol ol o
Operand Devices
X Y M S | KuX | KnY |KuM | KnS | T C D |SD| P | V.Z|KH| VZindex
S e) o)

e Mand VB series, S=P0 ~ P255

e VH series, S=P0 ~ P63

X20 ®
CJ PO

s po ]

‘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.

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.

e 10ms and 100ms Timers will stop counting time.

e 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

e 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.

e 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

e Using the CJ instruction can skip unnecessary programs directly, so the program scan time can be

saved.

e 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.
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ENA?E Pl H CALLE (® Call Subroutine

FNC 2
SRET [SRET |

M | VB | VH
o | o

, M | VB | VH
Subroutine Return 5 1o

Operand

Devices

X Y M S

KnX | KnY | KuM | KnS | T C D SD P | V,Z | KH VZ index

S

O O

e M and VB series, S=P0 ~P254

e \/H series, S=P0 ~ P62

X20

— F————{cALL Ps |
— = D
_{S

— D

LPS |

S : Subroutine Pointer

sunNoIgNs Gd

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).

e 2-| evel Nest Subroutine Call (5 level at most)

—] CALL PO
§
FEND

70
§
-

P20
§

END

PO
Subroutine

P20
Subroutine




M | VB | VH

FIII\RKE:T?’ IRET Interrupt Return o ol o

M | VB | VH

FNE(I: 4 Enable Interrupt o ol o

FNC 5 , M | VB | VH

DI Disable Interrupt > To o
X20 § ® Generally a program is under Enable Interrupt status, but

e
M
&

ey

this areais
not allowed.

Subroutine

Interrupt
Subroutine

IRET

END

When X0= “OFF” —

When X1= “ON” —

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/0O needs processed instantly, please use FNC53 immediate I/O refresh

instruction.
The assigned numbers for the Interrupt Pointer ():

Input Interrupt Timer Interrupt

High Speed Counter Interrupt

Interrupt Pointer

External Input Terminal|  Interrupt Pointer Interrupt Pointer
X0 100 OJ
X1 1100 16 00
X2 1200 3points: 17 00
X3 130 O
X4 140 O 80
X5 150 O

1010
1020
1030
1040
1050
1060

6 Points:

except the program flow is during the area between DI and
El, where the program is under Disable Interrupt.

Interrupt in ® Assume that programs are under Enable Interrupt status:
“*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.
“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.

nterrupt * 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.

1100 j 1100 * 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
and DI instructions interrupt subroutine can accept, this
means that an interrupt subroutine may be interrupted

O=1, indicates the interrupt during rising 0o=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 100 is prevented.

M9051 Input interrupt 1100 is prevented.

M9052 Input interrupt 12000 is prevented.

M9053 Input interrupt I30J is prevented.

M9054 Input interrupt 1400 is prevented.

M9055 Input interrupt I50J is prevented.

M9056 Timer interrupt 1617 is prevented.

M9057 Timer interrupt I70100 is prevented.

M9058 Timer interrupt 18107 is prevented.

M9059 High Speed Counter interrupt 1010 ~ 1060 is prevented.
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FNC 6
FEND }—-FEND

First End

VH

X20 §

N
§

P

§ -JSubroutine

]mm

§ 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 CAL
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.

L
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e —[wora] ' i T
WDT Pl H WDTHE Watch Dog Timer Refresh 5T oo

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 “0”, 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

114



FNC 8 i M | VB | VH
FOR FOR (n) Start of a FOR-NEXT Loop ST 5 o
FNC 9 i M | VB | VH
NEXT }—-N EXT End of a FOR-NEXT Loop s ol o
Operand Devices
X Y M S | KnuX | KnY | KuM | KuS | T C D SD P | V\Z | KH VZ index
n O O O O O O O O O O O

e n =1~32,767 (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 inthe left diagram, Program segment A is executed 5

times sequentially.
NEXT q y

ﬁ

¢ In a For-Next loop, CJ instruction can be used to jump out of the loop.

e 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.

e 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

e

NEXT

e 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
—<

M9000
— ADD D10 D0Z0 D10
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6-3 Compare and Transfer Instructions

E,:C '“stl'.'i‘:l%t'on S . 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 FillMove 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
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FNC 10 C M | VB | VH
ompare —
onp. |P| H F—IECMPE &) G @ | p T T 5
Operand Devices
X | Y | M| S |KaX|KnY|KuM|KnS| T | C | D | SD| P | VZ|KH| VZ index
S1 o|lo|lojo]O| O] O]O O] O O
S2 o|lo|lojo]OoO| O] O]O e O
D O] O | O O
e D occupies 3 consecutive devices
X20 (D) S1: Compare Value 1
— —cMp K100 D100 M100 ] S2: Compare Value 2
D : Compare Result; occupying 3 consecutive
points

Compare the data of (S1) 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
one Compare ]
ep | |P| HI—{BzcrR &) & ® @] P B
Operand Devices
X | Y | M | S |KaX|KnY|KuM|KuS| T | C | D | SD| P | V,Z| KH| VZ index
S1 ojlo|lo]Jojo|lo| o] o O] O O
S2 ojlolo]Jojo|lo| o] o O | O O
S ojlolo]Joj]o|lo| o] o O] O O
D O] O | O O
e D occupies 3 consecutive devices e S51<S2
%20 e D S1: Lower limit of zone compare
}—{ }—{ZCP K100 K200 D100 |v|1oo\ 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”;

If 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(81) >(82), the value of(SHwill become both of the Upper/Lower Limits to compare with(S).
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FNC 12 M | VB | VH
D| "Mov. |P| HEF—EMOVE & @] Move -
Operand Devices
X T Y[ M S [Kax[KnY[KaM[KuS] T ] ¢ [ D [ SD] P [VZ[KH] VZ index
S olololololo]olo o] o 0
D olololololo]o 0 0
%20 (D) S : Source Device of Transfer

— ——{mov D100 D200 |

e To copy the designated value from($)to(D).
e The content value of D100 will be copied to D200 when X20= “ON”.

D : Destination Device

e The instruction is disabled and D200 remains invariable when X20= “OFF".

— Bit Transfer

— 1> E>

M9000

To perform the program of left diagram, which can be changed as the right side.

— F——{ MOV K1X0 K1Y20

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 D0 D100 |When X20= “ON”, move the content value (D1, DO) to (D101, D100).

H }_‘ DMOV G200 D10 | When X21= "ON", move the current value of C200 (32 bits) to
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FNC 13 . M | VB
NCIS p| |+ +—{sMOVE ® M @ ® (] | ShiitMove M Ve
Operand Devices
X |y M | S |KunX|KaY |KaM|KnS| T C D |SD| P | VZ|KH]| VZ index

S o|lo|lo|lO|O] O] O] O O O

m1 O

m2 O

D ol o] oo O O

n O
e mi=1~4;, m2=1~mi;, n=m2~4

20 (S mnm2)(D)(n) S :Source Device of Transfer

}—{ }—{smov DO K3 K2 D1 K2\ 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.

e 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]b13[b12]b11[b10] b9 [ 68| b7 [ b6 b5 [ b4 [b3] b2[ b1 bO] [B15[014[013]B12]B11[D10] L9 [ D8] b7 [ b6 [ 5[ b4 03[ b2] b1]bO]
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.

[ 103 | 102 [ 100 | 109 ][ 108 [ 102 [ 10" [ 100 ]
Move the designated digits of DO to the \b J/
specified position and combine the digits l 103 | 102 | 10 | 100 |

ith D1.
wit Convert the combined value into a BIN
value and move it to D1.
|

[b15[b14]b13[b12]b11]010[ DO [ 8] b7 [ 6 | 5 [ b4 [ 63 [ D2[ 1] bO
D1 (BIN 16-bit Value)

— When M9168=“ON”

DO D1
[b15]b14]o13[b12]b11[010] b9 [ 68 b7 [ b6 b5 [B4] b3[ b2[ b1 bO] [B15[b14]D13]BI12]B11][B10] L9 [ B8] b7 [ 6| b5 b4 3] b2] b1]bO]

The 4" digit The 3¢ digit The 2 digit The 1stdigit  The 4" digit The 3<digit The 2 digit The 1¢ digit

[b15]b14]b13[b12]b11]010[ DO [ B8] b7 [ 6 | 5 [ b4 [ 63 [ D2[ 1] BO]

The 4" digit The 3“digit The 2" digit The 1¢ digit
D1
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FNC 14 Compliment M| VB | VH
oL |P| HECMLE & @ | p R R
Operand Devices

X | Y] M [ s [KaXx[KaY[KaM[KuS] T [ ¢ | D [SD] P [ VZ[KH] VZ index
s olololoJo]Jo]olo ol o 0
D olololololo]o 0 0
%20 SI0)) S : Source Device of Transfer
}—{ CML DO D1 D : Destination Device

e Invert all contents of (S) (i.e. “0” is inverted as”1” and “1”, inverted as “0”, for each digit) and copy
the contents to(D) .

e When X20= “ON", all of contents of DO are inverted and copied to D1.
e When X20= “OFF”, the instruction is disabled and the contents of D1 remains invariable.

b15 b0
[1JoJ1Jo[1Jo[1]JoJo]1]Jo]1]Jo]1]o]1]DO

l X20=0N

b15 bo
(of1JoJ1Jo]1Jo[1[1Jo[1]Jo[1]o]1]o]D1

122



FNC 15 . M | VB | VH
svov. | P| FIH—IBMOVE ® ® @ | n-n Block Move R R
Operand Devices
X | Y M | S |KuX|KaY |KaM|KnS| T C D |sp| P | VZ|KH]| VZindex
S ololololo] o] o O
ololololol|o o

n O
e n=1~512

%20 (D) S : The head ID number of Source Device

.

BMOVP D100 D200 K4 ‘

=}
Il
N

D100 |—={ D200
D101 D201
D102 D202
D103 D203

D: The head ID number of Destination Device

n : Length of the block to be moved

® 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.

e When a block transfer of bit devices is executed, the data ranges of(S)and(D)should coincide.

@ M
BMOV K1M0 K1Y20 K2 |

X20

i

MO Y20
M1 Y21

K1MO0 M2 Y22 K1Y20
M3 Y23
M4 Y24
M5 Y25

K1M4 M6 Y26 K1Y24
M7 Y27

>
I
N

* When X20= “ON”, K1MO and K1M4 (equal to MO ~ M7)
will be copied to K1Y20 and K1Y24 (equal to Y20~Y27).

* To prevent data writing errors during the transfer, the transfer will be processed in different orders when

>Dor(H<D.
The transfer order when(S) >(D)

X0
— ——{BMOV D1 D0 K3 |

D1 g DO
D2 ® D1
D3 D2

The transfer order when($)<(D)

X0
— ——BMOV D0 D1 K3 |

®

DO D1
D1 % D2
D2 D3

e Read and Write of File Register are required to be completed with the BMOV instruction. Please
refer to Section 2-9 “File Register” for details.
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FNC 16 . . M | VB | VH
0| "oy |P| HH{BFMOVE ® © M | 1-n Fill Move o
Operand Devices
X | Y] M [ s [KaXx[KaY[KaM|[KuS] T [ ¢ | D [SD] P [ VZ[KH] VZ index
s ololololo]ololo o] o 0
olololol]lolo 0
n 0
e n=1~512
%20 D) (n S : Source Device of Transfer

— MOV Ko D100 K5 |

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).
e 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”
KO

D100
D101
D102
D103
D104

ool o o
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e Exchange (swap) contents values of the devices(DDand(D2).
e 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 Do 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 XCH P H —BXCHHE | Exchange 5T o o
Operand Devices
X | Y [ M [ s [KaxX[KnY[KaM[Kas| T [ ¢ [ D [sD| P [V.Z|KH][ VZ index
D1 ol olo]olo]o]o o o
D2 oloJoJoJolo]o o o
%20 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| "B¢p. |P| HFH—]EBCDE ® @] Converts BINto BCD .
FNC 19 M | VB | VH
D g |P| HF—EBINE & @] Converts BCD 10 BIN 15
Operand Devices
X Y M S | KuX | KnY |KuM | KuS | T C D SD P V.2 | KH VZ index
S O O O ©] O ©] O ©] ©] O
D O O O O O O O ©] ©]

S : Converted Source (BIN)
D: Converted Result Destination (BCD)

e \When X20= “ON”, the BIN value in DO will be converted into a BCD value. And then, moved to K4Y20
(Y20 ~Y37).

e For a 16-bit instruction, PLC will identify an error when(S)exceeds the operational range (0 ~ 9,999).

e For a 32-bit instruction, PLC will identify an error when(S)exceeds the operational range
(0~99,999,999).

S : Converted Source (BCD)
D: Converted Result Destination (BIN)

21 ©))
H 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.

e |f the 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 ‘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
BCD D100 K4Y20 ‘and move it to K4X20.
4-digit BCD-based
Thumbwheel Switch
e B
[LEE IO PO DI _ | |
X37 X20 e Data in PLC are all stored in a BIN format, and applied

A4-digitBCD value

BIN Instruction

Converted into a BIN value
and stored in D100

Y37 ~ Y20
IR

4-digit BCD-based
Seven segment display

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.

e |[fa 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

Er:c Ins!mfet'on Function Applicable PLC Type

D P M VB VH
20 D |ADD P | Addition (S1)+(82) — (D) O O O
21 D | SUB P | Subtraction (S1)-(S2) — (D) O o O
22 D | MUL P | Multiplication (S1)x(S2) — (D+1,D) @) O O
23 D | DIV P | Division (S1)+(S2) — (D),(D+1) O 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 " M | VB | VH
D) FNC: Pl H+—{mADDE & (@ | | Addition (S1)+(S2) - (D) - To o
Operand Devices
X | Y | M| S |[KaX|KnY|KaM|KnS| T | C | D | SD| P | V,Z|KH| VZ index

S1 olojJojJo|lo|]o|lo]|o O | O o)

S2 olojJoj]o|lo]o|lo]|o O | O O

D o|lololo|lo] o] o o) o)

20 0E2 (D) S1: Summand

- ——{AboP Do D1 D2 |

S2: Addend
D : Total

e \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 ]pi

[ 15 |p2

® 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 SDICDICY
— F——{DADD DO D2 D4 |

* When X20= “ON”, add (D1, D0) and (D3, D2) together and store the total in (D5, D4).

[ 100,000 | (D1,D0)
+ [ —100 |(D3,D2)

[ 99,900 |(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".
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D Fl\éCL)JB% ) H —BsuBE (v (@ | | Subtraction (S1)-(S2) —~ (D)

VH

Operand Devices
X | Y [ M [ S [KaX|[Kn¥[KaM[KaS| T | C | D [ SD | P [ ViZ | KH| VZ index
S1 O ©] @) ©] O ©] O O ©] O ©]
S2 O O O ©] O ©] O ©] O O ©]
D O O O O O O O ©] O
%20 0E2 (D) S1: Minuend
- F—{suep po 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 b1

5 |p2

® 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 CDIEDICY)
— F——{DsusP D0 D2 D4 |

e \When X20="ON", subtract (D3, D2) from (D1, DO) and store the remainder in (D5, D4).

(700,000 (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".
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FNC 22 Multiplication M | VB | VH
Yl EMULE G) 69 @ | | (51)%(S2) - (D+1.0) o o |

Operand Devices
X Y M S | KX | KnY | KuM | KaS| T C D SD P | VZ | KH VZ index
S olo|o|oJolo]o]o oo o
s2 olo|o|oJolo]o]o oo S
D o 5
X20 EDIDI0)) S1: Multiplicand

- F——{muL po 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 Jpo
x[ 5 D

| 50 |(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).

X20 EDIEDICY
— ——{DmuLP Do D2 D4 ]

When X20= “ON", multiply (D1, D0O) by (D3, D2) and store the product in (D7, D6, D5, D4).

100,000 (D1,D0)
<[ -0 ]03p2)

-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
DI " prv - ®OIVE © ] | (s1H=(82) - 0),(D+1) ool o
Operand Devices
Y M S KuX | KnY | KeM | KnS T C D SD V,Z | K,H VZ index

S1 O O O O O @) O O @) @] O

S2 O @) O O O O O O O O O

D O O

20 0E2) (D) S1: Dividend
- F—{p1vP Do D1 D2 ] S2: Divisor

[ 10 |po
=+ -3 |D1

Quotient D2
Remainder D3

X20

(DI

— ——{ppIve Do D2 D4 |

remainder in (D7, D6).

| -300 |(D1,D0)
+ [ -1 ](D3.p2)

Quotient (D5,D04)
Remainder (D7.D6)

® |n 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

When X20= “OFF” — “ON” | the dividend (DO0) 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).

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).

When X20= “OFF” — “ON” , divide (D1, D0) by (D3, D2) and store the quotient in (D5, D4), store the

remainder.

e 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
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NG 24 RO
ING > }_( BINCE (D Increment (D)+1 — (D) o oo
e 28 1-® [ETeTe
bea. [P H BDECE Decrement (D) -1 - (D) > ToTo
Operand Devices
X Y M S | KuX | KuY | KnM | KuS| T C D SD P V,.Z | KH VZ index
D O O O O O O O O O

%20 D: Destination Device

©))
RS T

e \When X20= “OFF” — “ON” , the current value of destination (D100) will have its value incremented
(increased) by a value of “1”.

e |f the 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

©))
H DECP D101

e \When X20= “OFF” — “ON” ,the current value of destination (D101) will have its value decremented
(decreased) by a value of “1”.

¢ |f the 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 “+32,767” to the destination device.

* |n a 32-bit operation, when a value of “-2,147,483,648" is reached, the next increment of “1” will write a
value of “42,147,483,647" 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
WAND. |P| H F——EWANDE &) G2 @ || 5)x(s2) - (D) oo
FNC 27 Logic Word OR M | VB | VH
wor |P| H BWORE &) 69 @ | | (57).(s2) - (D) olo]o
FNC 28 Logic Word exclusive OR M | VB | VH
wxor | P| I BWXORE 59 69 @ || (57)%(s2) - (D) ololo

Operand Devices
X[ Y[ M s [KeX[KaY[KaM[KnS] T [ ¢ [ D [SD] P [VZ]KH[ VZ index
St ololololo]ololo o] o 0
S2 ololololo]ololo o] o o)
D ololololo]olo 0 o)
%20 S9S2)(D) S1: Source Device 1
— ——{WAND Do D1 D2 | S2: Source Device 2

D : Operation Result

When X20= “ON”, 16 bits of (D0) and (D1) execute the logic AND operation and restore the result in (D2).
The logic AND operation rules are: 0A0=0, 0A1=0, 1A0=0 and 1A1=1; any “0” will cause a result of “0”.
oo 1[1JoJo]1[1JoJo]1[1]oJo]1]1]DO
(oJ1]Jof1JoJ1Jo[1JoJ1Jo[1]o[1]o]1]D1
[oJoJofJ1JoJoJo[1]oJoJo][1]oJoJo]1]D2

X21 EDIDI0)) 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, 1v0=0and 1v1=1; any “1” will cause a result of “1”.
(oJo[1[1JoJo[1[1]o]Jo]1[1]JoJo]1]1]D3
(o[ 1Jo[1Jo[1Jo[1]Jo[1]o]1]Jo][1]o]1]D4
(o[ 11 1Jo[a[a[r]Jo[r[1[1Jo]1]1]1]D5

X22 EDIEDI0Y) S1: Source Device 1
— F—{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, O»1=1, 1+¥0=1 and 1+1=0; same values will cause a
result of “0”, otherwise, “1”.

[oJo[1[1JoJo[1[1]ofJo]1[1]o]Jo]1]1]D6
(o[1]Jo]1Jo]1Jo[1]Jo]1Jo[1]Jo[1]o]1]D7
(o[ 1] 1JoJoJ1[1JoJo[1[1]oJo]1]1]o0]D8
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FNC 29 ; = M | VB | VH
p| FNC 2 P| H+—{ENECE @ | Negation (D)+1-(D) ST o
Operand Devices
X Y M S | KuX | KnY | KeM | KuS | T C D SD P V,.Z | KH VZ index
D oO| O oO| O oO| O @) @) o

%20 D: the selected device to be inverted

©))
e o0

e When X20= “OFF” — “ON” , each single bit pattern of (D0O) 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
X20=0FF — ON i X20—OFF — ON

After After
execution DO execution DO

® The absolute value of D100 can be generated with the following program.

M9000 ; . wqn oy .
BON D100 MO K15 ‘The15th bit (MSB) of D100 equaling to “1” indicates a negative

value of D100, where MO= “ON”; otherwise, MO= “OFF”.

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.
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6-5 Rotary and Shift Instructions

E,:C '“stl'.'i‘:l%t'on S . Applicable PLC Type
D P M VB VH
30 D |ROR P | Rotation Right O 0O O
31 D | ROL P | Rotation Left O O O
32 D |RCR P | Rotation Right with Carry O O O
33 D |RCL P | Rotation Left with Carry O O O
34 SFTR P | Bit Shift Right O O 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 @)
38 SFWR P | Shift Register Write (FIFO Write) O @) O
39 SFRD P | Shift Register Read (FIFO Read) O @) O
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FNC 30 R . . M | VB | VH
otation Right
D| "Ror- |P| H ——{ERORE ® ™ ] g T 15
FNC 31 . M | VB | VH
D/ "Rol |P| HEH—EROLE ® (M ] Rotation Left T 5T 5
Operand Devices
X Y M S | KnuX | KnY | KuM | KuS | T C D SD P | V,.Z|KH VZ index
D 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, KrM 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 (™ (n) 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 (DO) will be rotated 4 bits to the right, and the status of
the rotated data will be copied to the carry flag M9022.

b1s Rotation right —— * b0
1 afafrfrfrfrfrfolofofofofofo]o
DO M9022
@ After execution of a rotation
* *
[oJofoJolr[afr[t[a[r[1[1[ofofofo] >0 ]
DO M9022
21 (D) (n) D : the selected device to be rotated
}—{ 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.

e 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 b0

[ o ] 111l 1]ofolofofo]ofo]o
M9022 D1 ’é>
@ After execution of a rotation

* *

[ 1 Je [0l [1]0JofoJoJofoJoJo[1][1[1[1]

M9022 D1
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FNC 32 Rotation Ri - M | VB | VH
otation Right with Carr -
D| "Rér- |P| H H—{ERCRE @ M ] g y e —
FNC 33 Rotai : M | VB | VH
otation Left with Carr
D| "RelC |P| H —{ERCLE ® @ ] y 1516
Operand Devices
X Y M S | KnX | KnY | KuM | KnS| T C D SD P V.Z | KH VZ index
D 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, KrM and K»S, the 16-bit instruction can only designate K4Y, K4M and K4S,
while the 32-bit instruction can only designate K8Y, K8BM and K8S

%20 (™ (n) D : the selected device to be rotated
RCRP DO 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 (DO) will be rotated 4 bits to the right with 4 bits extracted
from the carry flag M9022.

b1s Rotation right —— * b0

@1111111100000000

DO M9022

@ After execution of a rotation

*
[ofofofafr[afs[tfa[r[1]1[ofofofo] > 0 ]

DO M9022
21 IO D : the selected device to be rotated
}—{ RCLP D1 K4 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.

e \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

H1111111100000000%>

M9022 D1

@ After execution of a rotation
*
[ 1 Je [a]1]1]1JoJofoJofoJofoJofo[1]1[1]

M9022 D1
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FNC 34 e D M | VB | VH
sere. [Pl HIE—{sFTRE® ® @ @ | Bit Shift Right T 15
FNC 35 . M | VB | VH
serL” |P| HHH—SFTLE ™ ™ | Bit Shift Left 1
Operand Devices
X | Y| M | S |KaX|KnY |KaM|[KnS| T | C | D | SD| P | VZ|KH| VZindex

S O]l o] o] o o)

D O| 0] O o)

n1 O

n2 O
e ni=1~1024 ® n2=1~nf

D) (nn S : The head of source device ID number to be
X20 Moved in
| —{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(nnbits 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
\ G A 7 d 3 /! 2 ﬂ——@% exceeding

the n1 limit

Move n2 bits to the right ——

¥a1 ®® @) 0y
— F——[SFTLP X0 M0 K16 K4 |

* Move the length of(nbits 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 ~ X8 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 [Xx3]Xx2] x1]X0 ]

A positi
ex%gzldli?\r;] 6@4\\\ 2 N 3 N 4 AN 5 |

the n1 limit

<—— Move n2 bits to the left
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FNC 36 . M | VB | VH
wser. |P| HHF—WSFRE® ©® @) @ | Word Shift Right T
Operand Devices
X | Y | M| S |[KaX|KnY|KaM|KnS| T | C | D | SD| P | V,Z|KH| VZ index

s ololo]o|lo] o] o O

D o|lojolo] o] o O

n1 O

n2 O
e nNi=1~512 ® nN2=1~ni

(s () (nv S : The head of source device ID number to be
X20 Moved in
- —{WSsFRP D100 D0 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(nwords 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 designated by n1
[D102[D101[D100] [D11[D10[ D9 [D8[ D7 [ D6 | D5 [ D4 | D3| D2 | D1 DO |

A position
| 5 v 2 7 3 /! 2 ﬂ—@% exceeding

the n1 limit

Move n2 bits to the right ——

— Note:
* The device properties designated by(S)and(D)must be the same (both are word devices or bit
devices).

e 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
| 3 d 2 ﬂ\—(D% exceeding

the n1 limit
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FNC 37 , M | VB | VH
wseL. [Pl HE—WSFLE® ® @ @ | Word Shift Left R S
Operand Devices
X Y M S | KnX | KnY | KaM | KnS| T C D |sD| P | VvZ|KH| VZindex

S olo|lo]olo]|] o] o O

D olo|l o] ol o] o O

n1 O

n2 O
® ni=1~512 ® N2=1~n1

(s () (nv S : The head of source device ID number to be
X21 Moved in
H ——{WSFLP 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(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.

* 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 [ DO | [D102]D101[D100]

A position I N3 N 3 N ®

exceeding <—()
the n1 limit

<—— Move n2 devices to the left

— Note:

* The device properties designated by(S)and(D)must be the same (both are word devices or bit
devices).

¢ When($)and(D)designate bit devices, the digits of Kn must be the same.

X0 @ ®@
- —{WSFLP_K1X20 K120 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]

o< N o N g N g N g |

the n1 limit
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FNC 38 Shift Register Write M | VB | VH
SFWR P H SFWRE &) @ () ‘ (FIFO Write)

Operand Devices
X | Y | M | S |KaX|KnY|KaM|KnuS| T | C | D | SD| P | V,Z | KH | VZ index
S olo|lo|lo|lo]oOo] O] O O | O O
ol o| o O
n 0
e 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 designated by n —————| The FIFO data stack
[D100] D9 [ D8 | D7 | D6 | D5 | D4 | D3| D2 D1[D0O| composedofDO~D9, where
‘ A A ﬂ\ ﬁ DO is the indicator
Tt oB
S

e Suppose (D0)=0. When X20= "OFF” — "ON”, the content value of (D0) will become “1” and the
content value of (D100) will be moved to (D1). If, again, X20= “OFF” — “ON”, the content value of (DO)
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
(D0) 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
sfro. |P| H SFRDE (& @ (| (FIFO Read) 1

Operand Devices
X | Y | M | S |KaX|KnY|KuM|KnS| T | C | D | SD| P | VZ|KH| VZ index
s O] O] O @)
olo|lo|lo]o] o] o O O
n O
® n=2~512
21 s @ (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(S), 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
composed of DO~D9, [ D9[D8[ D7 | D6 ] D5[ D4 D3] D2][ D1] DO D101
. . Indi
where DO is the indicator ® Move a word place ‘ ndicator T
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

N '"s!l'_'i‘:l‘i:'o" SV 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 SUN P | The Sum of active bits O O

44 BON P | Check specified bit status O O

45 MEAN P | Mean O O

46 ANS Timed Annunciator set O O

47 ANR P | Annunciator Reset O O

48 SQR Square Root O O

49 FLT BIN integer — Binary floating point format O O
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FNC 40 M | VB | VH
ZRST P| HH+——{zRsTH | Zone Reset s To o
Operand Devices

X Y M S | KuX | KaY |KuM | KnS | T C D SD P V,Z | KH VZ index
D1 @) O @) O O O (@]
D2 O @) O @) O @) O
e 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”
(Initial Pulse, “a” contact)

e When the PLC is under “STOP” — “RUN", M9002 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 |

e (Dn and(D2have to designate the device of the same type, and the(D1device’s ID number must be less
than or equal to (=) the(D2)device’s ID number. Only the device designated by(D2 will 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 Mo K3 |

FNC 41 M | VB | VH
bEco |P| H F—{DECOR ® ® M ] Decode R
Operand Devices
X Y M S | KauX | KnY | KuM | KuS | 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 O O
n O
e n=1~8,if Disa bit device. e n=1~4, if Disaword device.
BSIOIO) S . Decode source device

D : Destination device where decode results are
stored

n : Length of decode bits

e 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%\
7 6 5 4 3 1 0

[ofoJofofof1]ofo]
M7 M6 M5 M4 M3 M2 M1 MO

e 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

R

(oJo[1]oJoJoJo]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.

— F—{DECOP DO D1 K3 |

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 b0
(ofJol1[1fJoJo[1[1]JoJo[1[1]1]o][1]1]DO
4
All are setto “0”
7 6 5 4 2 1.0
oJoJoJoJoJoJoJoJoJoJoJo]1]o]o]o]D1
b15 b8 b7 b0
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N2 |p| H—[ENcoR ® ® ™| Encode s
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
n (@)
e n=1~8,if Sisabit device. e n=1~4, if Sisaword device.

— F——{ENCOP Mo D0 K3 |

S : Encode source device

D : Destination device where encode results are
stored

n : Length of encode bits

e 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”.

e 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
[ofoJo[1]o]o]o]0
765@®3210

All are setto “0”
@21

[o[o]o[o[o[o]o]o[o[o[o[o[o]1]0]0]DO
b15 b2 b0

X20 OIOJ0
— —{ENcoP Do D1 K3 |

b15 b7 b0
[o[o[ 1]oJo[ 1] 1]o]o[o[o]o][1]0o]0]0] DO
7654@210

Omitted

All are setto “0”
4

M7 MO
[ofo[1]o[o]o]o]o
76343210

All are setto “0”
@20

[o[oJoJo[o[o[o]o]o]o[o]o]o]1]0]1]DO

b15 b2 b0
X20 S]] W)

— ——{ENcoP Do D1 K4 |

b15 b7 bo

[o[oJoJoJo[ o[ 1]o[o[o[o[o]o[o]o[o]DO
15141312 1110Q 8 7 6 5 4 3 2 10

All are set to “0”

® @
[o[o]o]o]o]ofo[o]o]o]o]o[1]0]0] 1] D1

[o[o]o]o]o[o[o]o]o]o]o[o[o]o]1]1] D1
b15 b2 b0 b15 b3 b0
— Note:

basis of the largest number.

e |f there 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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FNC 43 . i L M | VB | VH
som. [Pl HF—{EsuME ® @ | The sum of active (*ON") bits |-~ ————
Operand Devices
X Y M S | KuX | KnY |KuM | KnS | T C D |SD| P | V.Z|KH| VZindex
S o|lo|lo|l ol o] O] O] O O | O O
D ojlo|lo|]o|lo| o] o O O
%20 (D) S : Source device
}—{ SUM DO D10 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".

X20=0N
Lofalafrfofolofrfofr]ofofofa]r][1] =

DO D10

e When a 32-bit instruction DSUM is used,(D) will still occupy 2 registers.
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n : the designated position bit to be specified.

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 bo -~
\o\o\1\1\0\0\1\1\0\0\0\0\1\1\1\1\D0%M0=OFF
b15 b5 bo _

Colololol il il o olali[ililo]o]bo 2= yo—on

FNC 44 Check specified bit active M | VB | VH
D BON P H EBONE & @ (W ‘ (“ON”) status o | o
Operand Devices
X Y M S | KuX | KnY | KuM | KnS | T C D SD P V.Z | KH VZ index
S o|lo|lo|lO|lO] O] O] O O | O O
O| O] O O

n O

e n=0~ 15, for a 16-bit instruction. e n=0~ 31, for a 32-bit instruction.
X20 ®O®m S : Source device.
}—{ }—{BON D0 MO K5 ‘ D : Destination device where specified results are
stored.
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FNC 45 M | VB | VH
vEa, |P| HHIEMEANE ® @ @ | Mean LBRCERLE
Operand Devices
X | Y] M [ s [KaX[KaY[KaM[KuS] T [ ¢ | D [SD] P [ VZ[KH] VZ index
s ololololo]o]o 0
olololololo]o 0 0
n 0
e n=1~64
X20 (@ (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 (D0 ~ D4) and
store itin D10.

(DO) + (D1) + (D2) + (D3) + (D4)  X20=0N

D10

: (D10)
100 DO

122 o X20=0N Th ind fth lculated
200 |D2 = e remainder of the calculate
& o3 D10 mean is ignored. (Remainder=3)
100 D4

e |gnore the remainder, if any remainder comes out during the operation process.

e |f the designated device’s ID number exceeds the range, the device will only be processed within to
prescribed range.
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FNC 46 . , M | VB | VH
ANS I ——ANS ™ @ | Timed Annunciator Set [~ ——
FNC 47 m , M | VB | VH
ANR P }—{ ANR[E Annunciator Reset S
Operand Devices
X [ Y [ M| s [KaX[KnY[KaM[KuS] T | C [ D [SD] P [ VZ]|KH]| VZindex
S 0 0
m O
D 0 0
e S=T0~T199 e m=1-32767 e D=5900~S$999
x20  X21 (m) (D) S : Detect alarm timer
 F—— ——{ANS T0 K15 S900 | m: Timer configuration

D Annunciator

e The instruction ANS is used exclusively to drive the instruction of annunciator outputs.

e 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”.

e Do not use a timer which has been assigned to this instruction.

T fawee |

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 |f the 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

e 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.

e 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
X283: Back End Position Switch
X27: Annunciator Reset Button

X20 X22
- m When the forward switch contact X20= “ON”, the forward device

Y20 Y20= “ON” and remain. Y20 will become “OFF” when the object reaches
Ry the front end position (X22= “ON”).

X21 X23 . .
— When the backward switch contact X21= “ON”, the backward device

Y21 Y21= “ON” and remain. Y21 will become “OFF” when the object reaches
Y- the back end position (X23= “ON").

M9000 . .
When M9049= “ON”, the alarm monitor will be activated,

i where M9048 and D9049 are effective.

Y20 X22
- }—M—{ ANS TO K60 S900 ‘IfYZO: “ON” for more than 6 seconds and does not reach the

front end position, then S900= “ON".

Y21 X23
— }—{/)—{ANS T1 K60 S901 ‘IfY21 = “ON” for more than 6 seconds and does not reach
M9048 the back end position, then S901= “ON”.
] }—®The alarm indicator Y27= “ON” if any one of annunciator is “ON”.
X27
| After the problem is cleared, press once X27 to reset the annunciator.
END
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FNC 48 M | vB | vH
SQR }—{ }—{DSQRE ) @\ Square Root O e .
Operand Devices
Y | M | S |KuX|KnY|KaM|KuS| T | C | D | SD V,Z | KH | VZ index
S o) o) o)
D o) o)
%20 S : Source Device for performing mathematical

®O®
SQR DO D1

— F—{s0R oo o1]

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”.

(S) must be a positive; a negative will be determined an error operation by PLC and M9067 will be set

“ON”.

square roots.

D : Destination device where the result is stored.
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FNC 49 BIN integer — Binary floating | M | VB | VH |
T P }—{ }—“EFLTE O @‘ point format

Operand Devices
X Y M S | KuX | KnY | KuM | KuS | T C D SD P V,.Z | KH VZ index
S O O
D O O

S . Source data

0 ®
}—{ 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).

X1 S0
H DFLT D2 D12

e 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).

e [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 ‘3.14H(D21,D20) Binary floating point format number

DEMUL K2 D20 D22 ‘2><3.14»(D23,D22) Binary floating point format number

FLT DO D24 [(DO)BIN — (D25,D24) Binary floating point format number

DEMUL D22 D24 D10 ‘2><3.14><(D0)H(D11,D10) Binary floating point format number
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6-7 High Speed Processing Instructions

Fic '"stll'i‘:lcetw“ Function Applicable PLC Type
D P M VB VH

50 REF I/0 Refresh O O O

51 REFF I/O Refresh and Filter Adjust O O

52 MTR Input Matrix O 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
rer. [Pl H——[REFR @ @ | /O Refresh LR

Operand Devices
X Y M S | KuX | KanY | KuM | KuS | T C D SD P V.Z | KH VZ index
D O 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”.

e 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 @M
}—{ n : The number of I/O refresh devices

e 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.

"o ®m
REF X0 K8 |Input Signal Refresh
M1

REF Y0 K16 |Output Signal Refresh

e When MO="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.

e When M1="0ON", 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.

e (D) should always designates its last digit as “0” (zero), ex. X0, X10, X20, YO, 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 YO~ 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=8or 16

e 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 (m I/0 Refresh and Filter Adjust -

Devices
X Y M S | KuX | KanY | KuM | KuS | T C D SD P V.Z | KH VZ index
n O
e Nn=0~60

Operand

20 n :the setting for response time (unit = ms)

™
T fre ]

e When X20="0ON", response time for external input end X0 ~ X7 will be changed into 1ms 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——={ om§ |—o Elrt]eerséeolfr%tsgoﬂgil% When the REFF instruction is performed, the “(n)”
to the content valuee value of the instruction will be loaded.
determines .
- When the PLC’s power is set to Let D9020=10
t .
response ime “OFF” — “ON” and the END when the PLC's
instruction is performed power is set to
Data Memory D9020 OFF"— “ON”.
Use the MOV
instruction to load
default values

* 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:

(DWhen the PLC's power is set to “OFF”— “ON", the content value of D9020 will be set to 10 and
response time will be set to 10ms.

@lt'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.

* | Program's STEPO Response time of the input ends X0 ~ X7 is determined by the content value of

S D9020; It's acceptable to use the MOV instruction to deliver the response time
M9000 to set as the value of D9020.

.
S

Response time of the input ends X0 ~ X7 is adjusted to O0ms; actually 50 us of
response time still remains.

M9000

MY (e )

S 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
Input Matrix —
Operand Devices
X Y M S | KuX | KuY | KuM | KaS | T C D | SD P | VZ ]| KH VZ index
S O
D1 O
D2 @) 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
(S @y @2 (n) 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

e 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

Y21
T\ 7]
EMME Emsé g
Y20
Elm EIMz Em Elm M5 EMS l|M7 o ‘ B4
f COM
DC24V

!

[M12 [M14 o|M15 o|M16 |M17

M10

AOQ0.1A/50V
diode should be
serial connected (J)
here

%iﬂ—oo—«

Transistor

X20 | X21 | X22 | X23 | X24 | X25 | X26 | X27 | SIS oL
. 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”,

” u ”

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 }—{ }—{DHSCS ) \ High Speed Counter Set S e
Operand Devices
X Y M S | KuX | KnY | KuM | KnS | T C D SD P z K,H VZ index

X olololo]o]o]olo o] o 0

S2 @) @)

D ol o] o 0
® S5>=(C235~(C255 e D can also designate I000,0=1~6

X20 ©) S1: Compare value
}—{ }—{DHSCS K200 €235 Y0 ‘ 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 of(S2will 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 Output

M9000 K200

0235 The timing when the external output end of YO is driven, which is

affected by the PLC scan time.

M9000 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 >

DHSCS K100 c254 1010 | ® The device(D)of DHSCS instruction can also designate the
Pointer of High speed counter, 0000, 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.
g 1010 Interrupt

Insertion Subroutine
IRET

END
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FNC 54 . M | VB | VH
High nter R —
D| "LscRr  ——|EHSCR D | gh Speed Counter Reset B
Operand Devices
X Y M S | KuX | KnY | KuM | KnS | T C D SD P z K,H VZ index
S1 olo|o]o|lo| O] o] O o | O o
S2 @) @)
D O| o | O 0
® S>=(235~C255
e D also available to designate the same High speed counter ID number as Sz but only when D=So.
%20 (D) S1: Selected compare value
}—{ }—{ DHSCR K200 C235 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="0ON" 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 C235 C235 | action.
200

e 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

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
the current value of High speed counter is changed by transferring instructions, because there is

— About Special Coil M9025

e 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 [ M9025= “OFF” and X1="0ON", the current value of C241
DHSCR K0 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 YO will remain the same.

M9000 e X1 is the external reset input terminal of C241.
@ e 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 YO will be reset to “OFF".

161



FNC 55 High Speed Counter M | VB | VH
D HSZ H BHSZ &) B9 & ‘ Zone compare

Operation 1: High Speed Counter Current Value Againsts To a Specified Range

Operand Devices
X Y M S | KnX | KnY | KuM | KnS | T C D SD P z K.H VZ index
S1 O @) O O O @) O @) ©) O @)
S2 O @) O @) O @) O @) @) O @)
S @) @)
D (@] O (@] (@]
e S=(C235~(C255
e D occupies 3 consecutive points, if D is designated to a Y, then D shall be YOOO ~ YOO 5
M9000 D) ™ S1: Lower limit of Zone Compare
—— DHSZ K100 K200 C255 Y20 | Sz 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".

e |{(8D>(S2), 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 YO0
~YOOS5 , 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

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.

X20

RST | C251

ZRST 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

| m left-side program), it will activates the motor operation
MO

Initial active (let Y20= “ON"). At the very beginning, the motor
ET] v2 operation will produces a counting pulse and
_>{(20 feedback it to the High speed counter. And then,
performs the corresponding Compare results of
| F——|DHSZ k2000 k2200 c251 Y20 | BSOS

The speed of variable —
speed device

Activate
Input X20

High-speed J/ l
Forward Y20
Low-speed
Forward Y21
Stop Y22
2200

2000

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 | KuX | KnY |KuM | KnS | T C D SD P z K,H VZ index
S1 O @)
S2 O @)
S O O
D @)
e 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 DI ©)) S1: Head device ID number of the Compare table,

H }_{ 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
Companson | pesignate| SET/RST | Table of
0 U “Y” Output| Designated| Record
ower | UPPEr | pevice | “Y” Device | Number
Reiister |Register
DO D1 D2 D3
K100 | Ko H20 K1 ié
D4 D5 D6 D7 1
K200 KO H21 K1 Q/
D8 D9 D10 D11 2 Co35 100
K300 KO H20 KO \}/ Current Value
D12 D13 D14 D15 3
K400 KO H20 K1 Q/ Y20
D16 D17 D18 D19 4
K500 KO H21 KO Q/ Vo1
D20 D21 D22 D23 5
K600 KO H21 K1
M9131 L

H20 represents Y20 L KO: Reset to “OFF”
H21 represents Y21 K1: Setto “ON”

* When X20="0ON", 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” (turninto “1”).

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.

e \When X20="ON"— “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 | KnX | KnY | KuM | KnS| T C D SD P z K,H VZ index
S1 O O
S2 O ©]
S O O
D ©)
® Sioccupies 4 xSz consecutive Registers; Se=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.

%20 Sy (& () S1: Head device ID number of the Compare table,

}_4{ DHSZ DO K6 C235 M9132 ‘ designates Data Register D only |
S2: Number of Compare data groups, designates

K1 ~ K128 only

MO S :High speed counter ID No., Designates
—/}—— DPLSY D9132 K0 YO0 | C235 ~ 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

500
Comparison Data Table
D9131
Comparison | Pulse Output
Data Frequency ';able el
ecord
Lower | Upper | 0~20KHz/ Nulse
Reiister |Register| 0 ~7KHz
DO D1 (B3,D2) 0 < Current\?jag 0
K100 KO K500 Q/
D4 D5 (D7,06) | 1 v 3000k
K200 KO K1000 Q/ 3
D8 | D9 | (D11.010) |, o 25007
K300 KO K3000 Q/ 1;3’ 2000+
D12 | D13 | (D15D14) | 4 T 1500+
K400 KO K1000 ! g 10004
D16 | D17 | (D19.D18) | , 3 f
K500 | KO Ksoo__| <2 500 | |
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 “1”). 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="0ON"—="“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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FNC 56 . M | VB | VH
SPD H ——{sPD G @ | Speed Detection s To o
Operand Devices
X Y M S | KuX | KnY | KuM | KnS | T C D SD P V.Z | KH VZ index
S1 o) O
S2 ojlolo]Jojo|lo| o] o O] O O
D o] o oo O
e S1=X0~X5 e D occupies 3 consecutive points
X20 (D) S1: Exterior pulse input end
}—{ }—{SPD X0 K1000 DO ‘ S2: Time frame of receiving pulses (unit:ms)

D : Detection result

Within the time frame (which is designate by(S2)and 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 XO0.
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:

_ 60x(Content value of DO) % 10° (rpm) N : Rotation rate
nxt n : Number of pulses generated from a rotation

of the rotation facility
t : Content value designated by(S2)

N

As in the equation referred above, let n=100,
(D0)=3,000, then we will have

60x 3000
100x1000(ms)

N= x 10% =1800 (rpm)

* 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

X0
T

DO : Detection
Result
Value

D1: Accumulate value —__

D1
Content value

1000 D2 : Remaining time (ms)

D2
Content value 0
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FNC 57
PLSY — ——{BPLSY G @ | Pulse output

Operand Devices
X Y M S | KauX | KaY | KuM | KuS | T C D SD P V,.Z | KH VZ index
S 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

M series ® S1=2~20000 e 16-bitinstruction S2=0~32767 e 32-bit instruction S2=0~2147483647 e D=YO0 or Y1
VB series ® S1=2~7000 @ 16-bit instruction S2=0~32767 e 32-bit instruction S2=0~2147483647 e D=Y0 or Y1
VH series ® S1=2~7000 @ 16-bit instruction S2=0~32767 e 32-bit instruction S2=0~2147483647 e D=Y0

%20 S» ©)) S1: Pulse output frequency
}—{ ——{PLSY 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).

(81 designates the output pulse frequency range. (M series from 2 to 20,000Hz; VB and VH series
from 2 to 7,000Hz)

(S2) 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 (itis “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 (82)) are completed, then M9029="ON" for a
scantime.

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 pulsesto 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 (81
through the program; However, changing(S2)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
pyoY: H —{PwM D | Pulse Width Modulation oo
Operand Devices
X | Y | M | S |KuX|KnY|KuM|KuS| T | C | D | SD| P | V,Z | KH | VZ index
S1 o|lo|lojo]O| O] O]O O] O O
S2 o|lo|lojo]OoO| O] O]O e O
D O O
e S1=0~32767 e So=1~32767 ® D=Y0or Y1 (VH series D=Y0)
<20 @™ 81:Output Pulse “ON Wlld’[h,t=0~32,767 ms
H 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 ’—‘ ’—L

diagram shown in the right. T

When the conditional contact is “ON”, a pulse with a cycle distance of “T" (designated by (82) 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, e When X20="0ON" and suppose D0=20,
then YO will output the following pulses then YO will output the following pulses
= |50mS =] |20mS
<100mS>1 <100mS>1

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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® S1=10~7000 e 16-bitinstruction S2=110~32767 e 32-bitinstruction S2=110~2147483647 e D=Y0or Y1

%20 Sy (D S1: Maximun pulse output frequency
}—{ }—(PLSR 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 (S1)

Number of total pulses outpt

16 bit Operation: 110 ~32,767PLS
32 bit Operation : 110~2,147,483,647PLS

: : Sec.
Acceleration time (S3) 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.

(s1) 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.

(S2) 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.

(S3) designates the ramp time for acceleration or deceleration. (unit=ms)

) . 100,000
The availablerange is: —=="~ < < 5,000
g €D)

If set the value of S3 is less than
timing become larger.

And also, please set the value of(S9more 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

(D) designates the pulse output device is limited to YO or Y1 only and the output point should be
transistor type.

FIISII?SSQ }—{ }—{DPLSR D) ©)) \ Pulse ramp l% \ZDH
Operand Devices
X Y M S | KauX | KaY | KuM | KuS | T C D SD P V,.Z | KH VZ index
S1 o) @) O @) O @) O @) @) @) @)
S2 ) 0 O @) O @) @) @) @) @) @)
S3 ) 0 O @) O @) @) @) @) @) @)
D O @)

, the error range of the acceleration/deceleration steps’
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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(S2) 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

Fie |“5!I'_'il:|%t'°“ Function 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+——{ESERE 0D | Search gl %ﬂ
Operand Devices
X Y M S | KuX | KnY |KuM | KnS| T C D SD P | 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 O O O O O
n @) @)
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(S1). Compare the content
value of the device specified by(S2)to each device in the data stack, and store the comparison result
into 5 consecutive devices headed with(D).

e 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 Corgptared Coanet\rlson Storage C\c/)nltent Description
Number | Searching| DO ~ D9 ata ata Device | V&lUe
0 DO 100 Equalvalue ) 4 Total number of the equal
1 DA 120 D20 comparison result
2 D2 100 Equal value D21 0 Data position number of the
3 D3 85 first equal value
© 4 D4 125 D10 522 8 Data position number of the
5 D5 60 100 Min. Value last equal value
6 D6 100 Equal value 523 5 The Min. value data position
. 07 95 number
8 D8 100 Equal vValue 524 9 The Max. value data position
I D9 210 Max. Value number

e (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.

e For a 32-bit instruction,(81),(S2and(D)will designate a 32-bit register while(m)will designate a 16-bit
register.
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D FL\Ié)SSZ }—{ }—{[EABSD ™ \ Absolute Drum Sequencer '\O/l % \ZDH
Operand Devices
X | Y[ M [ s [KaX[KaY[KaM[KuS] T [ ¢ | D [SD] P [ VZ[KH] VZ index
S1 ololololo]olo 0
S2 O O
D o] ol o 0
n O

e When S1 designates KnX, KnY, KnM and KnS, where n of Kn 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 A16-bitinstruction S2=C0~C199, a32-bitinstruction S2=C200~ C255

o N=1~64

X20

I ——[ABSD D0 CO M0 K4 |

e The instruction is a Multi-Section Compare instruction and generally is operated for multi-section

EE @

absolute drum sequencer.

T

@,

1

e 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
(S1) 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”.

e \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 K360 This section of program enables CO to be the counter of rotor which

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

M100 B
M101
M102

M103 ' ‘

M104

} 1 Il Il Il Il Il 1 Il 1 Il 1 ]

0 30 60 90 120 150 180 210 240 270 300 330 360
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FNC 63 M | VB | VH
I D —
INCD H ——INCD (9 52 (@ (™ ] | Incremental Drum Sequencer S To 1o
Operand Devices
X Y M S | KuX | KnY |KaM | KnS| T C D [SD| P | V,Z|KH| VZindex
S1 olo|Jlo|]o|l o] O] O O
S2 @) @)
D O| O] O O
n O
e When S1 designates KnX, KnY, KnM and KnS, 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 D) IO S1: Head device ID number of the comparison table
- F——{INCD D0 CO Mo K5 | S2: 1D number of the counter

D :Head device ID number of the comparison result
n :Number of comparison section groups

e The INCD instruction is a multi-section incremental drum-controlled instruction.

e |f(SDdesignates 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.

e For detailed actions of the INCD instruction, please refer to the following sequence diagram.
xzoJ (D3) u
50

(DO) 40 (DO) (DO)
30 30 30

(D4)
J////// (D2) 20 ﬁ//////m/////
10
Current value of CO

Current value of C1

MO
M [ [

M2 [ ]

M3 ’—\

Ma [
M9029 H

e (S2)will occupies two consecutive ID number counters.

e 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 “0” and MO ~ M4 will be
turned “OFF”.
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FNC 64 - M | VB | VH
TTMR H ——TTMR @ (™ | Teaching Timer ]

Operand Devices
X Y M S | KuX | KnY | KuM | KnS | T C D SD P V.Z | KH VZ index
0 O

n O

e n=0~2 ® D occupies 2 consecutive registers
OO D :The ID number of the register which can store
X20 the timed data of “ON” duration (ex. From a
H TTMR DO K1 push button switch)

n : Setting for multiplier

e Suppose X20 is the external push button switch.

e When X20= “ON” (is pressed), the content value of D1 will respond (in secs) to the duration of X20= “ON”.
If X20="0ON" for 5 seconds, then D1=5. Because n=1, so D0O=50.
If X20="0ON" for 10 seconds, then D1=5. Because n=1, so DO=100.

];5% ’2101‘
X20 S

ecs. Secs.

10
o J\5—/L
Content value

e 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| (Suppossd Value) 10x10=100 When n=1, (D0)=(D1)x10
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 “0” but the content value of DO will
remain.
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FNC 65 B M | vB | vH
STMR — ——{STMR ™ O | Special Timer S
Operand Devices
X Y M S | KuX | KaY | KuM | KuS | T C D SD P V.Z | KH VZ index
S O O
m O
D Ol o] o O
e S=T0~T199 e m=1~32767 e D occupies 4 consecutive devices
%20 s 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 m e Y20 is an Off-delay output.
e When Y21 is an input signal turned from
voo | §2$ecs'\_‘ 2secs| “ON” to “OFF”, a trigger for one shot

5 timer output will be enabled.

Y21 2 secs. 2 secs. )
e Y22 and Y23 are designed for output
signals exclusively composing the
yoo |2 secs. ﬂ 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
}—{ }—{/}—(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

ve I S B

M2 J se1cs.‘ se1cs.‘ ‘ ‘ ‘ TL
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NG 28 ALTR @ | com
ALT P }—{ ALTR (D Alternate State - To o

Devices

X Y M S | KnX | KnY | KuM | KuS | T C D SD P | V.Z | KH VZ index
D O O O O

Operand

%20 D : Destination Device

)
a0

e \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”.

xoo 4 j > | i} j | $> |
MO
— Activate and stop by operating the same push button control

X20

e When X20= "OFF” — “ON" for the first time, M100= “ON";

M100 Y20= “ON”, Y21= “"OFF” and the operation will be activated.

Activate ¢ \When X20= “OFF” — “ON” for the second time, M100= “OFF":

M100 Y20= “OFF”, Y21= “ON” and the operation will be stopped.

Stop

— Produce the flashing state
X20 TO K10

» e When X20= “ON”, TO will produce a pulse every other second.
T0 e Every time when T0 produces a pulse, the state of YO will be
changed once.

— Traditional circuit : single-“ON”/double- “OFF”

X20 M1
— X20

X20

— M1 > MO YO
MO YO — Y0 > = H

— C Yo D MO YO
MO YO
1 D
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FII?\IEMIE:S] — —{RAMP & ® (m | Ramp Variable Value

Operand Devices
X | Y| M| S [KaX|KnY|KaM|KnS| T [ C | D | SD| P | V,Z | KH| VZ index
S1 0 8
S2 O @)
0 O
n 0
e n=1~32767 e D occupies 2 consecutive registers
%20 S22 (n) 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

e 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.

(D0O)<(D1) (D0)>(D1)
(D) €D) g?)) (D) When the instruction is
(Df) (D) (Df) performed, the value of the
“journey” of the ramp signal will
be reflected on (D2) while the
(DO) value of the “journey” of the scan
times will be reflected on (D3).
e e
500 Program Scans 500 Program Scans

e 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.
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. Interms 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.)

e \When X20= “ON” — “OFF”, the instruction will be disabled and D3 will be cleared as “0”; And if X20 is
set "ON" again, the instruction will restore.

e When the execution of the instruction is completed, M9029= “ON” and the content value of D2 will be
restored to the setting value of DO.

e The instruction can work with the analog output to incorporate the action of the buffered activation/stop.

e |f X20= “ON” and PLC turns from STOP to RUN, please clear D3 as “0” (placed at the front end of the
program).
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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 [f M9026 = “OFF”, it will generate contiguous e [fM9026 = “ON” , it will generate only one

ramp signals.(Repeat Mode) ramp signal. (Hold Mode)
xzoJ 1) X20 J D1
(D2) (D2)
(DO) W (DO) # L
M9029 meozo | |
¢

“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 D012 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
MOV K1000 D11 ‘ destination at 1000.
FEND
1610 is the interrupt pointer of the time interrupt at 10ms.
X20

— }_{ 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.

END
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FaSRa? I —{SORT ® @ @ ® (@ | | SortData wE
Operand Devices
X Y M S | KnX | KnY |KuM | KnS | T C D SD P V.2 | KH VZ index

S O

m1 O

m2 O

D O

n O O
e mi=1~32 e m2=1~6 e n=1~mz2

%20 S mym (D ) S :Head register ID number of the original data

— F——{SORT D0 K5 k4 D100 D200 |

Original Data Table
(Start from destination register ()

Data Filed

1 2 8 4
Student ID Philology | Mathematics| History
(D0) (D5) (D10) (D15)

1 80 70 75
(D1) (D6) (D11) (D16)

2 65 70 90
(D2) (D7) (D12) (D17)

Q) 3 90 65 80
(D3) (D8) (D13) (D18)

4 75 920 65
(D4) (D9) (D14) (D19)

5 80 85 95

< .
Sort Data Result Table
(Start from destination register (D))
when D200=2
Data Filed

1 2 8 4
Student ID | Philology |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)

V- 3 90 65 80

< .

block
m1: Number of data records to be sorted
m2: Number of data fields of each set

D Head register ID number of the data block where
Sort results are stored

n : Reference value of Sort data

e The SORT instruction is used to sort several data
records (designated by(m1). 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. ()
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.

e 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.

e Both(S)and(D)will occupy (mDx(m2) consecutive
register(s)

e The SORT instruction can be used once only in
the program.

Sort Data Result Table
(Start from destination register (D))

when D200=4
Data Filed

1 2 3 4
Student ID | Philology |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)

v 5 80 85 95

- :
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6-9 External Setting and Display Instructions

FNC '“stll'i‘:fé'o“ S Applicable PLC Type
D P M VB VH

70 D | TKY Ten Key input O O

71 D | HKY Hexadecimal Key input O O

72 DSW Digital Switch (thumbwheel input) O O

73 SEGD P | Seven Segment Decoder O @) O

74 SEGL Seven Segment with Latch O O

76 ASC ASCII code Convert O O

77 PR Print O O

78 D | FROM P | Read from a special function block O @)

79 D |TO P | Write to a special function block O O
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FNC 70 T M | VB | VH
en Key Input —
TRy — —{BTKY & ® ©® ] y Inp ST
Operand Devices
X | Y[ M| s [KaX[KaY|[KaM[KuS| T [ ¢ [ D [ SD] P [ VZ][KH]| VZ index
s ool oo o)
D1 ololo]o]lo]o 0
D2 olo]o o
S :Initial device of the key input

X0
— ——{TKY x20 D0 Mo |

e 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(DY. Also the instruction uses 11 consecutive devices which starting from(D2to store the

status of the keys.

— o X20

o X21

® As inthe left diagram, the input points X20 ~ X31 are received
the signals from keys 0 ~9. When X0= “ON”, the instruction
started to be performed. The value input by the number keys
is placed in DO (by format of BIN) and the statuses of the
keys are restored in MO ~ M9 and M10.

ofBCD Code
Overflowe{ 10° | 102| 10 | 100‘

Key
6o X22
Input
points
of a PLC
oo X31
= sss
DC24V
§ X20 @L
S| xei @]
2 X22 [©)
2]
«Q
B
o | x31 @
MO
N
2w
£ L
= M2
g
2]
% M9
®Lwo JOL _Jol G @]

D1 Place where the key input value is stored
D2: Initial destination device of the key output signal

"""" NumberKeys

BCD

O

BIN

[Binvaize] o

As shown in the left sequence diagram, the
number keys and following X20 ~ X31 are input in
order, then the result 9,120 is stored in DO.

When X31 is connected (key #9 is pressed), M9
will turn “ON” and remain “ON”, until the next key
is pressed (X21= "ON” - M9= “OFF”). The same
situation applies to other keys.

If any of the keys X20 ~ X31 is pressed,
M10= “ON” and the devices corresponding to
MO ~ M9 are “ON”.

When the status of X0 “ON” — “OFF”, the value of
DO will stay unchanged and MO ~ M10 will all turn
“OFF”.
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FNC 71 H . M | VB | VH
exadecimal Key Input —
p| "% — ——{EHKY (& ® @ © | y Input ==
Operand Devices
X Y M S | KuX | KnY | KaM | KnS | T C D SD P V.Z | KH VZ index
S O O
D1 @) @)
D2 o] o oo O
D3 @) O @) @)
S Multiplex scanning initial point of the key input

X20 Y20 DO Mo |

HXO}—( HKY

® The instruction creates the Hexadecimal Key Input

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

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

to store the status of the keys.

Hexadecimal Keyboard
Circuit Diagram
Y23
BF 6F BF 6F A
S it D 4T E LT
A ENRERNES Y22 T\ A
L 981794948
A ENERNES Y2l A A
L 94195 {96477 Vo
A EENNES O 7]
1 90391 {92{%3 4 = com
DC24V
Transistor
x20 | x21 | x22 | x23 [ sis 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

BCD

O

BIN

(B vanse] o0

ofBCD Code
Overflowé{ 10° | 102| 10" | 100‘

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

Funetion Key e |f a function key is pressed, the

$ 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”.

® The A~ F keys are defined as function keys.

— Key Output Signal
e |fthe keys~are pressed, the corresponding key output signals MO ~ M5 will turn “ON”.

® During the period when any one of the function keys~is 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:

e |f the scan time is too short, this may possibly does not have enough time to take the 1/0
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 |

e |f the 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:thetimerinterrupt pointer for every 20ms
M9000
— REF X20 K8

HKY X20 Y20 DO MO ‘
REF Y20 K8

END

The refreshinstruction for input points X20 ~ X27

The refreshinstruction for output points Y20 ~Y27

188




FNC 72 Digital Switch Input M | VB | VH
DSW - DSwW () @ | | Thumbwheel Inpub Input [ To T

Operand Devices
X Y M S KnX | KnY | KuM | KnS | T C D SD P V,.Z | KH VZ index
S O 0
D1 O O
D2 ol ol o o
n O
e n=1~2
X0 S 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(S)and 4 consecutive output points initiating from(D).
The value of the digital switch is stored in(D2)to read 1 or 2 sets of four-digit switches is decided by ().

Digital Switch (thumbwheels) Input circuit Diagram —
‘ Y23
10° 107 10’ 10° -
JJJ%J c/c/gc/l c/(/éﬁ (/léc/lc/l Y21
AAAA| AAA44A 22424 A424212 Y20
A0.1A/50V =
diode should be 5 02: coM
serial connecte
here 8 14 2 1 | 8 | 4 |2 | 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 L diagram. When X0= “ON”, Y20 ~ Y23
Y20 0.1 Sec 0.1 Sec 0.1 Sec will automatically cycle the scan. If each
 Joised cycle is completed, !‘Exec;utlon Completed
vel 0.1 See 1 I Flag M9029 will be “ON” for a scan time.
Y22 01 Sec e The instruction can be used only once in
Y23 0.1 Sec the program and recommended to use
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 e X0 uses the push-button switch.

e The DSW instruction will read the value of the thumbwheel

MO L . ,
DSW X20 Y20 DO K1 ‘ digital switch once when X0 is pressed once. Inthe
M9029 remaining time, no DSW instruction would be performed,
RST m 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 }—{ }—{SEGD[E ) \ Seven Segment decoder 5T o o
Operand Devices
X | Y| M | S |KaX|KnY |[KaM |[KeS| T | C | D | SD| P | V.Z|KH| VZindex
s olojJojJo|lo|]o|lo]|o O | O O
D o|lololo|lo] o] o O O
20 (D) S : Source device to be decoded

— F—{sEGD Do k220 |

e \WWhen X20="0ON", decode the content value (nibble format 0 ~ F) of DO's lower four bits (b3 ~ b0) into a
code for a seven-segment display and output it through Y20 ~ Y27.

D : Output device after decoded

® The output structure of SEGD is shown in the following table.

v . ® Composition of the ® Data Displayed
eﬁﬁ(;iﬁgérpal Bit Format |S€vVen segment display b7 | b6 | b5|b4|b3|b2| bl bo
0 0000 0 TP 1] HH
1 0001 0 ojlojlof[1]1]o0 '
2 0010 ol1]lol1]1]0]1]1 i
3 0011 ol 1lolof1][1]1]1 3
4 0100 b0 o|l1/1]ofo|1]1]o0 o
5 0101 U ) o1 |1]o0|1|[1]0]1 5
6 0110 b5' o 'b1 ol 11|11 1]o]1 S
Z 0111 oD olofl1[ofof 1] 1] -
8 1000 b4' ' by O T[] =]
9 1001 o ol 1| 1]of 1] 1]1]1 -
A 1010 b3 o1 1] 1]of1]1]1 =
B 1011 of1|1]1]1|1]0]o0 )
c 1100 ojo|1|1][1]0]0]1 r
D 1101 o|1]o|1]|1]|1]1]0 o]
e 1110 o111 1]0lo]1 E
F 1111 o[1|1]1]0o|lo|o]1 s
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FNC 74 . M | VB | VH
SEGL H —SEGL & ™ (M | Seven Segment with Latch S

o | o
Operand Devices
X | Y| M | S |KaX|KnY |[KaM |[KeS| T | C | D | SD| P | V.Z|KH| VZindex
s olojJojJo|lo|]o|lo]|o O | O o)
o) o)
n O
e n=0~7
%20 SIOID S * Source decimal value to be shown in the seven
— —{SEGL D0 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 d|sp|ay input terminal.

Circuit Diagram for Seven Segment Display Scan Output

Display Set #1 (Latched) Display Set #2 (Latched)
; L O O o O Y o} ] O o Y o
Z2 I £ O
e L2 Lo e 10d 10 1d) 1Y)
O 3 7{ -
DC24V

Y20 Y21|Y22|Y23|Y24|Y25|Y26|Y27|Y30|Y31|Y32|Y33|COI\/I

ddddddddggdgy

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.
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— 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
terminal of the display data

Same

Different

Same

Different

Polarity of the PLC output
terminal and the input terminal
of the display latched signal

Same

Different

Same

Different

Same

Different

Same | Different

n

0

1

2

3

4

5

6

7

correctly demonstrate.

The value of “n” is selected by referring to the table above, also it can use anumber 0 ~3 or4 ~7to
insert “n” orderly. And then test them one by one, until the value of the seven segment display is

— Notice
M9000

T
MOV K10 D9039 |

When the instruction is performed, at least it needs a 10ms of
scantime. If the scantimeislessthan 10ms, please use the
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
ASC H ——AsC D | ASCII Code Convert -
Operand Devices
X [ Y [ M| s [KaX|[KnY[KaM[Kns] T [ C [ D [SD] P [ VZ][KH] VZindex
S Key-in eight English letters from computer
D . [ [ [ [ [ [ JoJoJol [ [ [ [ o
%20 ©)) S : The source of English letters will be converted to

ASCII codes
D: The device where ASCII codes are stored

| —{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

e |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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FNG 77 }—{ PR & D Output ASCII codes M | VB | VA

PR ©|©°
Operand Devices
X | Y | M | S |KaX|KnY|KaM|KuS| T | C | D | SD| P | V,Z | KH| VZ index
S O| o | O O
D O O
e D occupies 10 consecutive points
%20 s (D S : Source devices where ASCII codes are stored
}—{ PR DO Y20 D: Output points exporting ASCII codes

® The instruction will read ASCIl 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:

Activation §§

signal X20 S (S)|Up 8bits |Down 8 bits
S

nd st

Y27 ~Y20 ( Tstword X 2™ worcl><3n word DO| 2 word 1" word

! D1 | 4"word 3 word
T|T|T T:Theti f
o ‘ ‘ e time of one program scan D2 | 6" word 5 word

signal Y30 ’—‘ ’—‘ ’—‘ 5 ’—‘ D3 | 8"word 7t word

Monitoring 5§

signal Y31 ’ \—

e |f X20 turns “OFF” during the instruction is performed, the instruction is disabled then the data
output will be discontinued. When X20 turns “ON” again, data will be transferred from the first letter.

— M9027=“ON”
* To generate the 16 words of sequence outputs. The operation sequence diagram is shown below:

Activation
signal X20 %/ S() v
The activation signal
5 does not have to be
Y27~Y20 ( 1#word X 2™ word last word active all the time.
§
T ‘ T \ T T:Thetime of one program scan
Scan
signal Y30 ’—‘ ’—‘ S‘) ’—‘
Monitoring «
signal Y3l |

xecution Completed m/ \
Flag M9029 S‘ A

)

® 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.
Meanwhile M9029 will not be activated until X20 turns “OFF”.

® Please use a transistor 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 | M | VB | VH
FROM P }—{ }—{[}]FROI\/HE (@ (n) ‘ Read special module BFM 5T o
Operand Devices
X | Y | M | S |KuX|KnY|KaM|KuS| T | C | D | SD| P | V,Z | KH | VZ index
m1 O
m2 O
D O]l O | O] O] O] O O
n O
® M Series: mi1=1~ 31 ® VB0 Seriesm1=1~4; VB1Seriesm1=1~8; VB2 Seriesm1=1~16
e mo=0~ 32767 e n=1-~32767
%20 IO 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(mn) =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(m?) 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.

FN‘FO?Q P| HH+——ETOH (m2) (™ | | Special module BFM write in

Operand Devices
X Y M S | KuX | KnY |KuM [ KnS | T C D |sSD| P | V.Z|KH| VZindex
m1 O
m2 O
S olo|lo|lo|l o] O] O e) 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 e n=1~32767
20 SH(n) 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(mnof 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.
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— Number(m1)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 1/O
slot number is shown in the following diagram:

1stBase 2" Base 3'“Base 4" Base
Jlo J J J
5|C 5 5 5
=|Z|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
g2 g g g
<z = = c
D [©] D (0]
I/O Slot I/O Slot I/O Slot I/O Slot

e The(m)operand “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 /0
slots, M-5BS is a base with 5 1/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 & 2 Il | o g &
|0 3 3 s |0 3 : 3 3
3| C o, Q. 3 |C [ Q. Q.
== o o M-3BS | = o =% S) o | M-5BS
= 1]2 6 = = =8 10|11
518 = = base |5 |8 5 3 = £ | base
[eX o o
c Q Q c Q Q %
S |3 c c S |3 c = c c
o @ @ o @ @ 5 @
mi1=3 mi=7 mi1=2 mi1=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

@) @)
H ——{FROM K1 K0 DO K4 | H ——{DFROM K1 K4 D100 K2 |
DO BFM #0 D100 |1_ [ [BFM #4
D1 BFM #1 D101 |/~ L[BFM #5
D2 BFM #2 D102 ||_ [ |BFM #6
D3 BFM #3 D103 |/~ L[BFM #7

e The number of the data groups transferred is determined by “(n)”. n=4 in a 16-bit instruction has
the same meaning with n=2 in a 32-bit instruction.
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6-10 Serial Communication Instructions

E,:C '“stl'.'i‘:l%t'on S . 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 HEX to ASCII O O O
83 HEX P | Converts ASCII to HEX O O O
84 ccDh 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 O
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FNC 80 Serial communications M | VB | VH
RS HE{Rs ® (m @ M | —

Instruction ol ol o

Operand Devices
X Y M S | KuX | KnY | KuM | KuS | T C D SD P | V,.Z|KH VZ index
S O @)
m O O
D O @)
n O O
e m,n=0~256

X20 O mMm @ 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.
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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
puse Mo122 | M9122 will turn “OFF” automatically when data transmissions are
transfer Tmsferrequirememcompleted. Do not use the RST instruction to reset the M9122.

M9123 . . .
— Move the data received to the storage area | MOVe the received data, which headed with
Receiing D100 to the data storage area.
completed Mo123 | Reset the Receive Completed flag M9123 and prepare to receive the

To 5ol 1o rceivng coming data. Do not reset M9123 consecutively in the program.
complete flag

Related Flags and Data Register
(D 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.
IfM9124= “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
Time-out Duration
(D9129)x10ms /l/ Reset by programs
M9129 /1/
M9123 ’—‘
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— Description of Data Transmissions and Receiving Actions: 16-bit Mode (M9161="0OFF”)

HZO O ®© @ <——16-bit Dataﬂ?ivide the 16]:%ittdat8into
}—{ RS DO K5 D100 K10 i i WO groups ot aata: upper
‘ ‘ Upper 8 bits ‘ Lower 8 bits ‘8 digit data and Lower 8
digit data.
X20

Conditional contact

M9122 Transmission
Requirement Flag

D9122 Number
of data remaining to

be transferred 0

L DO DO D1 D1 D2
TXD Data Receiving STX . " . . . ETX
PLC — Peripheral facilties ><_ower 8 Bits A\ Upper 8 Bits /\ Lower 8 Bits A\ Upper 8 Bits /A Upper 8 Blts><

= Ingiaéing —<——Number of transferred data is designated by “ @ " ———=<End Code=>
ode

Number of received data
< Initiating=><—— (designated by@), received the +——=<End Code=>
Code End Code or the occurrence of Time-out.
. D100 D100 D101 D101
RXD Data Transmission STX ; : : ; ETX
PLC « Peripheral facilities < N Lower 8 Bits /\ Upper 8 Bits /\ Lower 8 Bits /\ Upper 8 Bits ~ N
Ready for Ready for
receiving receiving
v
D9123 Number 0
of data received
M9123 [ } / ¢
Receiving Completed 7 M

Reset by the program Reset without the program
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— Description of Data Transmissions and Receiving Actions: 8-bit Mode (M9161="ON")

%20 ®Om ® M < 16-bit Data——=| Disabled Only the Lower 8
L‘( —— RS D0 K5 D100 K10 | [ Disabled ‘Lower8bits‘ggéﬁgétgse;r?é%trgfgao?re
data while Upper 8 digits
are disabled.

X20
Conditional contact

M9122 Transmission
Requirement Flag

D9122 Number
of data remaining to
be transferred

0

- Do D1 D2 D3 D4
TXD Data Receiving — STX Lower 8 Bits A Lower 8 Bits A Lower 8 Bits A Lower 8 Bits A Lower 8 Bits ETX
PLC — Peripheral facilities

= Ingiaéing —<—"—Number of transferred data is designated by “ @ " ———=<End Code=>
ode

Number of received data
< Initiating=><—— (designated by@), received the +——=<End Code=>
Code End Code or the occurrence of Time-out.
. D100 D101 D102 D103
RXD Data Transm|ssprj STX Lower 8 Bits /\ Lower 8 Bits /\ Lower 8 Bits /\ Lower 8 Bits ETX
PLC «Peripheral facilities =<————=" S
Ready for Ready for
receiving receiving
v
D9123 Number 0

of data received

M9123

Receiving Completed * 7 M

Reset without the program

Reset by the program
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p| FNC8 Ip| H+—{@PRUNE & @ | Parallel Run mE
Operand Devices
X Y M S | KnuX | KnY | KuM | 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”.
e When S=KuX, D should be KnM; And when S=KxM, D should be KnY.

X0 (D) S : Transmission source devices
}—{ }—{PRUN K4X20 K4MO \ D : Transmission destination devices

e Transfer the source devices (Octonary number system, designated by(S)) to(D).

* When X0= “ON”, transfer the content of K4X20 to K4MO in Octonary number system.
[X37]x36] X35 x34] X33 32| X31] 30| 27 [ x26 | x25 | x24 [ x23| x22] X21[X20 |

\; No variation i
/—/R

(M17[M16[M15]M14[M13[M12] M11[M10] M9 | M8 [ M7 [ M6 [ M5 [ M4 [ M3 [ M2 [ M1 [ Mo |

X1 D
}—¢ ——{PRUNP K4M0 K4Y20 |

* When X1="OFF"— “ON”, transfer the content of K4AMO to K4Y20 in Octonary number system.

(M17[M16[M15]M14[M13[M12] M11[M10] M9 | M8 [ M7 [ M6 [ M5 [ M4 | M3 [ M2 [ M1 [ MO |

‘—\L i

[v37]Y36]Y35]v34]Y33]Y32] Y31]Y30] Y27 Y26 Y25] Y24 | 23] Y22] Y21] Y20 ]|
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FNC 82 M | VB | VH
Converts HEX to ASCII -
asct | P — F—{ASCIE @® (™ | R
Operand Devices
X Y M S | KuX | KaY | KuM | KuS | T C D SD P V,.Z | KH VZ index
S ololololo] o] o 8
D ol ol o ¢
n O O
e When S is designated to KuX, KnY, KnM or KxS, it should be designated to K4X, K4Y, K4M or K4S. e n=1~256
20 @ S : Head ID number of data source
}—{ }—{ASCI DO 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 (8)) into ASCII codes and transfers they to the designated devices(D) . The
number of the converted characters is determined by (n).

e 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

ASCII 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.

©)) n=8|n=7|n=6|n=5|n=4|n=3|n=2|n=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 8 Bits | 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.

(©)) 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 M | VB | VH
X Pl HH—HEXE &® @ M ] Converts ASCIHO HEX |~ —————
Operand Devices
X Y M S | KuX | KnY | KaM | KnS | T C D SD P V.Z | KH VZ index
S olo|lo|]o|l o] O] O 0
D ol o] o 0
n O O
e When S is designated to KnX, KnY, KnM or KxS, it should be designated to K4X, K4Y, K4M or K4S. e n=1~256
21 @ M 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 ASCII 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 ASCIl codes
converted is determined by ().

¢ 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 | 34 | 4H | 5H | 6H | 7H | 84 | 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 (D0) and (D1).

e |f the content designated by Data source(S)is not an ASCII 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 | 84 | 9H | AH | BH | 4H | n=5
D102 Upper 8 Bits | 35H OH | OH | 84 | 9H | AH | BH | 4H | 5H | n=6
D103 Lower 8 Bits | 36H OH | 8H | 9H | AH | BH | 4H | BH | 6H | n=7
D103 Upper 8 Bits | 37H 8H | 9H | AH | BH | 4H | BH | 6H | 7H | n=8

b15 Digit #3 Digit #2 b0 b15  Digit#3 Digit#2 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 | 8H | 9H | AH | n=3
D103 Lower 8 Bits | 42H 8H | 9H | AH | BH | n=4
D104 Lower 8 Bits | 34H OH | OH | OH | 8H | 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 | 8H | 9H | AH | BH | 4H | 5H | 6H | n=7
D107 Lower 8 Bits | 37H 84 | 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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et el Hi—{ccoR® @ @] Check Code o
Operand Devices
X Y M S | KuX | KnY | KuM | KuS | T C D | SD P | V,Z | KH VZ index
S O O @) O @) O @)
D O @) O @)
n O O
e When S is designated to KnX, KnY, KnM or KxS, it should be designated to K4X, K4Y, K4M or K4S. e n=1~256

e D occupies 2 consecutive points

X20

® @

— F—ccb Do b100 K8 |

S i 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.

® The instruction has two operation modes depending on the status of M9161:

— M9161=“OFF” (16-bit Mode)

e 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.

Data Content value |15 Content value in Binary LSB
DO Lower 8 Bits 255 111 111
DO Upper 8 Bits 80 01 0 1 0 0:0:0
D1 Lower 8 Bits 135 10 0 0O O 1 :1::1
D1 Upper 8 Bits 28 00 0 1 1 1:0:0
D2 Lower 8 Bits 100 o1 1 0 0 1:0:0
D2 Upper 8 Bits 73 01 0 0 1 0 :0: 1
D3 Lower 8 Bits 210 11 0 1 0 0:1:0
D3 Upper 8 Bits 5 00 0 0O 0 1 :04-17
©)) D100 886 [
D101 t1 0 0 1 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 (S)) as an 8-bit data (while ignore
its Upper 8 bits), and do the aggregate operation and generate the Parity data.

Data Content value |\1sg Content value in Binary LSB
DO Lower 8 Bits 255 111 11 T
D1 Lower 8 Bits 80 01 0 1 0 0:0:0
D2 Lower 8 Bits 135 10 0 O O 1 :1::1
D3 Lower 8 Bits 28 00 0 1 1 1:0:&0
D4 Lower 8 Bits 100 o1 1 0 0 1:0:&0
D5 Lower 8 Bits 73 01 0 0 1 0:0:1
D6 Lower 8 Bits 210 11 0 1 0 0:i1:i&0
D7 Lower 8 Bits 5 00 0 0 0 1:0#-1-
©) D100 886 [
D101 Tt 1 0 O 1 1 1 O

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.
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F\r;chRgs P H }—{VRRDE ©)) ‘ VR Volume Read ,\o/l % \EDH
Operand Devices
X | Y| M| 8 |KaX|KnY |KaM |KnS| T | C | D | SD VZ [ KH | VZ index
S o) o)
D o|lololo|lo]o]o o) o)
e S=1~2

%20 OS]0
RRD K1 DO

— F——{vRro 1 00 |

e 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.

* To acquire a value larger than 255, can multiply DO by a constant.

M9000
_{

— M9161=“OFF” (16-bit Mode)

VRRD K1 DO
VRRD K2 D1

S : ID number of the Knob
D : Destination device where the volume is stored

Volume of VR1 — (DO0)

Volume of VR2 — (D1)

MUL D1 K10 D10 [(D1)x10 — (D10)

_>{<20 m DO
T0

—

X21 D10

_{
T1
— 2>

The Circuit of Timer TO and T1

The setting value of Timer TO is adjusted by VR1, the range will be

0.1 ~25.5 seconds.

The setting value of Timer T1 is adjusted by VR2, the range will be

1~ 255 seconds.

206



FNC 86 M | VB | VH
VRse | P < ——{VRsSCH D | VR Volume Scale S e
Operand Devices
X Y M S | KuX | KnY |KuM | KnS | T C D |SD| P | V.Z|KH| VZindex

S e) o)

D ojlo|lo|]o|lo| o] o o o
e S=1~2

%20 S0 S : ID number of the Knob
}—{ VRSC K1 DO D : Destination device where the volume is stored

e The VRSC instruction is used to read the scale of VR1 or VR2 in M series M1-CPU1 Module or VB series

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.

e \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 T0~T10

M9000

— Volume Scale of VR1 — (Z0)

X20

the range will be 0.1 ~25.5 seconds.

X32 D10
—
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 i ; ; _
- » the value of the register as a timer setting value of TO ~ T10.
T0
— 20>
X21 D1
— Tt R
T1 The Circuit of Timer TO~T10

— ——C Y21 > > The setting value of Timer T0 ~ T10 is adjusted by VR1, VR2 and X0,
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FNC 89 . L M | VB | VH
}—{ Easy Link Communication —
LINK H LINK Gv 62 ‘ y C o | o
Operand Devices
X Y M S | KuX | KnY |KuM [ KnS | T C D |SD| P | V.Z|KH| VZindex
S1 ) O
S2 O
S1: Head ID number of the register, which describe
X20 the data transfer/receive actions
— 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 cpz/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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e The register headed with(SDis used to describe the data transmission/receiving information:

Content o
Value Description
D1000l 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:Qutput ContactY
3:Auxiliary Coil M
4:State Coil S
D100al | =6 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 15?1 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 10161 3 Designates the device type of the Master station
D1012 Designates the initial ID number of the Master station device
D1013 10161 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

D100

Lower 8 bits

The Slave station ID number when a communication error occurs

Upper 8 bits

Instruction working status

0:Normal data transmission/receiving

2:Error of the length of the transferred/received data (unequal to 1 ~ 64)

4:Error of the designated device type

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
l
D103

The working area required when the instruction is performed

uonelado BulAl®oal/UOISSIWSUEBI]
Blep | 8yl o uonduosa(

uonelado BuiAleoal/UoISSILISURI]
elep ,,2 8yl jo uonduoseq
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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.
@ 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 Designates the device headed D10 ~ D19 of Slflve station #5
D1005 0 with the Master station as DO DO ~ D9 of the Master
D1006 13 Designates the device headed
D1007 10 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:
D101 3 Designates the device headed MO ~M29 of th? Master
D1012 0 with the Master station as MO M100 ~ M129 of Slave station #2
D1013 3 Designates the device headed
D1014 100 with the Slave station as M100

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

I ——LINK D1000 D100 ]
Instruction: | LINK v Table Starting Position:| 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

FNC '“stll'i‘:fé'o“ S 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 @)
119 D | EBIN P | Converts DEC format to BIN floating point format @)
120 D | EADD P | Adds up two BIN floating point numbers @)
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 @)
129 D | INT P | BIN floating point — BIN integer format @)
130 D | SIN P | Calculates the sine of a BIN floating point value @)
131 D | COS 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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FNC 110 Compares two BIN floatin M | VB | VH
ecmp | P — H—{BECMPE © | pointpvalues ’ o | ]
Operand Devices
X Y M S | KnX | KnY | KaM | KnS| T C D |SD| P | V.Z | KH| VZindex
S1 O e) o)
S2 e) @) o)
D Ol o] o o)

e D occupies 3 consecutive devices

. ®
— ——{pEcMP Do 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="0ON", this instruction is activated.

If (D1,D0) the double BIN floating number (§9 > (D11,D10) the double BIN floating number (S2)

then MO="ON".

If (D1,D0) the double BIN floating number (81 = (D11,D10) the double BIN floating number (82)

then M1="0ON".

If (D1,D0) the double BIN floating number (81 < (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 BEZCPRE &Y &9 & ‘ range with a BIN float value

Operand Devices
X T Y[ M| S [KaX[KaY[KuM[KuS] T | ¢ [ D [ SD] P [ VZ][KH] VZ index
S1 0 0 o)
S2 0 0 o)
S 0 0 0
D ol o] o o)
e D occupies 3 consecutive devices e S51<S2
X0 ©)) S1: Upper limit of the data range
}—{ ——DEZCP D0 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 (8D 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 (S) < (D1,D0) the double BIN floating number (S1),
then MO="ON".

If (D1,D0) the double BIN floating number (819 <= (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="ON".

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 > , 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 BEBCDE ) ‘ Converts BIN floating point format to

e All of floating point number will occupy two Registers.

EBCD DEC format o}

FNC 119 Converts DEC format to BIN floating | M | VB | VH
EBIN P H REBING (S @‘ point format o
Operand Devices

X | Y M | S |KuX|KnY |KaM|KnS| T C D [sp| P [VZ]KH]| VZindex
S O O
D 0 O
X0 (D) S : Source Device of Transfer
— +——{pEBCD 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 107, then after the convert, (D10)=1234 and (D11)= -1.

X1 (D) 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 2.345%x 108,

Please referto CH 2-12 “Numerical System”, for the formats of BIN and DEC floating point numbers
are stored in Registers.
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numbers o)

Operand Devices
X [ Y] M| s [KaxX[KnY[KaM[KuS| T [ ¢ [ D [ SD] P [VZ][KH] VZ index
St 0 O 0O
S2 0 0 0
D o 5
X0 (©)) S1: Summand
— ——{DEADDP DO 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
+| 3.2x10° |(D3,D2) BIN floating point number

1.267x10% | (D11,D10) BIN floating point number

e This instruction is a 32 bit instruction, therefore must use DEADD or DEADDP in a program.

e |f 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 M9022= “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 M9021= “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”

e 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 pointf M | VB | VH
ESUB P H RESUBE &Y ©)) ‘ number from another

Operand Devices
X | Y | M | S |KnX | KnY |KuM|KuS| T | C | D | SD| P | VVZ|KH| VZindex
S1 0 0 o
S2 0 0 o
D o 5
X0 )2 (D) S1: Minuend
H ——{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
—| 3.2x10° |(D3,D2) BIN floating point number

1.203%x10% | (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 M9022= “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 M9021= “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 }—“EEMULE ) ‘ numbers

VH

O
Operand Devices
X Y M S | KauX | KaY | KuM | KuS | T C D SD P V.Z | KH VZ index
S1 O O @)
S2 O O @)
D O @)
502 (D) S1: Minuend

X0
— ——{DEMUL Do 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).

3.14%x10° | (D1,D0) BIN floating point number
x| 23%x10" |(D3,D2) BIN floating point number

7.222x10' | (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 mEDIVE &) @ ‘ number from another o
Operand Devices

X | Y| M | S |KnX|KnY |KuM|KuS| T | C | D | SD V,Z | KH | VZ index
S1 0 0 8
S2 0 0 0
D 0 8
%0 D S1: Dividend
- +—{pEDIVP DO 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%x10* |(D1,D0) BIN floating point number
+] 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 (82) is equal to “0".
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FNC 127 Square root of a BIN floating M | VB | VH
ESQR P H BESQRME ® ‘ point value o

Operand Devices
X Y M S | KnX | KnY |KaM | KnS| T C D |sD| P | VvZ|KH| VZindex
S O O o)
D O o)
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 (S) and the result is
storedon (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".

(S) 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 }—{ }—{@INTE s @ ‘ BIN floating point BIN integer format 5
Operand Devices
X | Y| M | S |KaX|KnY |KaM|KnS| T | C SD V.Z | KH| VZ index
s O
D O

o ®
H INT DO D10

e 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.

e |f the 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 carry flag M9022= “ON” to indicate overflow.

16 bit instruction: — 32,768 ~ 32,767
32 bitinstruction: —2,147,483,648 ~2,147,483,647

e 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 @ ‘ floating point value o

Devices
Operand
X Y M S | KuX | KnY | KuM | KnS | T C D SD P V.Z | KH VZ index
S O @)
D O @)

S : Source device for the radians angle

X0 S0
= 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 ($) 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 ( 7 + 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
COS P H BCOSH @ ‘ floating point value

Operand Devices
X Y M S | KuX | KaY | KeM | KuS | T C D SD P V.Z | KH VZ index
S O O
D O O

S : Source device for the radians angle

o ®
}—{ DCOS DO D10 D : Calculated result

This instruction preforms the mathematical COS operation on the floating point value in (S) (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 ( 7 + 180) — (D3,D2) [radian]

DCOS D2 D10 | Theresultvalue of COSis stored in (D11,D10).
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M | VB | VH
FNC 132 P H DTANE ™ ‘ Calculates the tangent of a BIN

TAN floating point value o
Operand Devices
X | Y | M| S |KaX|KnY|KuM|KnS| T | C | D | SD| P | V.Z | KH| VZ index
S O O
D O O

S : Source device for the radians angle

. ®
= 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 ( r = 180) — (D3,D2) [radian]

DTAN D2 D10 | Theresultvalue of TANis stored in (D11,D10).
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6-12 Others

Fie |“5!I'_'il:|%t'°“ 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 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
DBRD P }—{ }—{ DBRDMH ) \ Reads data from the data bank 5 o
Operand Devices

X Y M S | KnX | KnY |KuM | KnS | T C D SD P V.Z | KH VZ index
m1 O
S o | O O O
D o | O O
e mi=0 e Mseries: S = 0~1021 e VBseries: S =0 ~ 2045
m1: The location of data bank
%20 ©)) | d .
H DBRD KO D100 D200 ‘ S :The data in specific page of data bank will be read

D :Theinitial ID of specified registers, which are
assigned as the data storage

e 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-DB1 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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FNC 91 , . M | VB | VH
DBWR | P - +——|DBWRHE (D | | Writes data into the data bank o
Operand Devices

X Y M S | KnX | KnY |KuM | KnS | T C D SD P V.Z | KH VZ index

m1 O

S O | O O

D O | O O O

e m1=0 e Mseries: D =0~1021 e \/Bseries:D =0 ~ 2045
m1: The location of data bank
%20 ©)) . o

S : The source data in specific registers

— —{DBWR K0 D500 D100 |

D

(which are starting from S), would be written into

the data bank

: The specific page in data bank will be covered

e 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-DB1 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 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.
If D100=4 and X20= “ON", it will read the data from registers D500 ~ D563 and write the data into page

4 of the data bank.

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 vE
D| "swap |P| H F—|ESWAPE @ | Byte Swap o
Operand Devices
X Y M S | KaX | KnY | KaM | KnS | T C D SD P V.Z | KH VZ index
D O O @) O @) O @) @) @)

X20

©))
T fswmer o0

D : Device which Higher/Lower 8 bits are to be
exchanged

* When X20="0OFF” — “ON”, Higher 8 bits and Lower 8 bits of (D0O) will be exchanged.

Higher 8 Bits

Lower 8 Bits

[oJoJoJoJoJoJoJo[1[1[1[1]1]1]1]1]DO

J/ X20=0FF — ON

[l 1]1]1]oJofJo]oJo]o]o]o]|Do

X21

©))
T o 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

ojofojojojojOojO | t|{1|1]1]1|1}|1]1]D10

i1 1}]1]0|0|O0|O|JOJOJO]JO| 1] 1] 1] 1]|D11
X21=0N

11| 1t{1y1|1[1|1]0/0]0|0]O0O|O0]|]O0]O0]|D10

ojojofo|t|{t|1}j1t|1t|{1)1]1/0|0]0|O0|D11
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FNC 176 - M | VB | VH
TET }—{ }—{TFT \ Timer (10 ms) S e
Operand Devices
X | Y | M| S |KaX|KaY|KaM|KuS| T | C | D | SD| P | V.Z | KH | VZ index
D1 o] o 8
S o] o 0 0
D2 ol o| o 0
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

e 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 = Setting value (&)
(the value designated to a Timer), then the Timer's contact (D2) 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
c 1 I ——{TFH | Timer (100 ms) g e
Operand Devices

X | Y | M| S |KaX|KaY|KaM|KuS| T | C | D | SD| P | V.Z | KH | VZ index
D1 o] o 8
S o| o 0 )
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

e 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 = Setting value (&)
(the value designated to a Timer), then the Timer's contact (D2) 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 Ti M | VB | VH
mer (1 n S
TEK }—H—{TFK | imer (1 second) S e
Operand Devices
X |y M | S |KunX|KaY | KoM | KnS| T C D |sp| P | VZ|KH]| VZindex
D1 o | o O
S o | o 0 O
D2 o 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

e 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 (D2) will be activated (ON).

® his timer's real setting value = 1 sec. x setting value .

® 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

Fie |“5!I'_'il:|%t'°“ Function Applicable PLC Type
’ D o] M VB VH

160 TCMP P| Time Compare O O

161 TZCP P | Time Zone Compare O O

162 TADD P| Time Add O 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 BIN to Gray code O O

171 D | GBIN P | Converts Gray code to BIN O O
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FI}I_%N?FE)SO P H }—{TCMPE D > @ ‘ Time Compare ,\o/l % v
Operand Devices
X Y M S | KuX | KuY | KuM | KuS | T C D | SD P | VZ | 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
S3 O O O O O O O O O O O
S O O O O
D O O O O
® S1=0~23; S2=0~59; Ss=0~59 e Both S and D occupy 3 consecutive devices respectively

%20 ©)) S1: The “Hour” value of the time set
- F——{TCMP K8 K30 K20 DO Mo | S2: The “Minute” value of the time set
m S3: The “Second” value of the time set

S :Time compare value
D :The storages of compare result

e Compare the setting values (Hours, Minutes and Seconds which are designated by (S0~ (89) 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.

[f8:30:20>

I18:30:20=

[f8:30:20<

DO (Hour)

D1 (Minute)

then MO= “ON”.

D2 (Second)

DO (Hour)

D1 (Minute)

then M1=“ON".

D2 (Second)

DO (Hour)

D1 (Minute)

then M2= “ON".

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. MO ~ M2 will remain the status before

X20= “OFF".

e Please combine two of MO ~ M2when the result <, = or # is needed.

regarded as an operation error.

If the content value of the register designated by(S)exceeding the time value required, it will be
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FNI.SC1P61 P }—{ ——TZCPHE G ® D | Time Zone Compare '\O/l %ﬂ
Operand Devices
X Y M S | KuX | KuY | KuM | KuS | T C D | SD P | VZ ]| KH VZ index

S1 O O O O
S2 O O O O
S O O O O

O O O O

® S1<S ® All S+, Sz, S and D will occupy 3 consecutive devices respectively

X20

T

Sy Sy O D

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(S2). And then, the
compare result will be stored in(D).

When X20= “ON”, the instruction will be performed.

€D)

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="0ON"

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. MO ~ M2 will remain the status before

X20= “OFF".

When(S1)>(S2), the value of(Spwill become both Upper/Lower Limit to compares with(S).
If the content value of the register designated by(S1),(S2)or(Snexceeding the time value required, it will

be regarded as an operation error.
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e 2 1p| H+——{TADDE & & @ | Time Addition o
Operand Devices
X Y M S | KnuX | KnY | KuM | KuS | T C D SD P | V\Z | KH VZ index
S1 O O O O
S2 O O O O
D O O O O
e All S1, Se, S and D will occupy 3 consecutive devices respectively

X20

Sy S @

— ——{1ADD D0 D10 D20 ]

* The time value defined by(S1is added to the time value defined by(S2)and 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

D) ©))
D0 8(Hour) D10 6 (Hour) D20 15 (Hour)
D1 30(Minute) |+ |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.

e |f the result of the time addition equals “0” (0 hour O min 0 sec), then the Zero Flag M9020 will be set “ON”.
e |f the content value of the register designated by (SDor(S2)exceeding the time value required, it will be

2 @
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 20:10:20 4:35:50
L28—24:4

regarded as an operation error.

,And M9022= “ON”
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SR’ |P| H——{TsuBE G) & @ | Time Subtraction T
Operand Devices
Y M S | KnuX | KnY | KuM | KuS | T C D SD P | V\Z | KH VZ index
S1 O O O O
S2 O O O O
D O O O O
e All S1, Se, S and D will occupy 3 consecutive devices respectively

X20

Sy S @

— —{1sus Do D10 D20 ]

S1: Minuend of the time value
S22 Subtrahend of the time value
D : The subtraction result

* 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.

e |f the result of the time subtraction is a negative, then the Borrow Flag M9021 will be set “ON” and (D)

D)

D)

©)

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.

e |f the result of the time subtraction equals “0” (0 hour O min 0 sec), then Zero Flag M9020 will be set “ON”.
e |f the content value of the register designated by (SDor(S2)exceeding the time value required, it will be

D)

S2)

©))

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)

6:30:20

regarded as an operation error.

20:20:10

10:10:10

,And M9021= “ON”

AL(-4)+24:1o
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e TROE @ | i e
TRD Pl H TRDE D Time Read 5

Devices
Operand
X Y M S | KaX | KnY | KaM | KnS | T C D SD P V.Z | KH VZ index
D O @) O @)

® D will occupy 7 consecutive devices respectively

%20 D :The subtraction result

©))
T o 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
TWR p }_( TWRE Time Write S To 1o
Operand Devices

X Y M S | KuX | KaY | KuM | KuS | T C D SD P V,.Z | KH VZ index
S oO| o | O o

X20

)
TR 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.

* 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

DO 2000 ~ 2099

D1 1~12

D2 1~ 31 Rewrite
D3 0~23 >
D4 0~59

D5 0~59

D6 0~6

® 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).

S  The source registers which store the new
current value of the real time clock

Special Register ID gggﬁ'?rfq\éaggcf s
D9018 Year
D9017 Month
D9016 Rewrite Day
D9015 > Hour
D9014 Minute
D9013 Second
D9019 Week
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FNC 170 M | VB | VH
Converts BIN to Gray Code —
ory  |P| HH—[mGRYR ® | y s
Operand Devices
X | Y | M | S |KaX|KaY|KaM|KuS| T | C | D | SD| P | VZ | KH | VZ index
S ojlo|lo]Jojo|lo| o] o O] O O
D oOjlo|lo|o]o| 0] O O O
® Fora 16-bit instruction, S= 0 ~ 32767 ® For a 32-bit instruction, 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 (DO) will be converted to Gary Code and then 16 output points
(YO ~Y37) will be exported to the terminals.

BIN Value 6,513

(ofJoJoJ1[1]JoJo[1]o]1[1[1]o]Jo]o]1]DO
b15 b0

lXZO—ON
Y37 Y20
(oJoJo[1JoJ1Jo[1[1[1]JofJo]1]o]o]1]Kav2o

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
nver r BIN —
D| "an | P H +——EGBINE & @ | Converts Gray Code to -
Operand Devices
X | Y| M | S |KaX|KnY |[KaM |[KeS| T | C | D | SD| P | V.Z|KH| VZindex

S o|lo|lo]o]o]oO]O]|O O | O O

D olo|lo|lo]o] o] o0 O O
® For a 16-bit instruction, S= 0~ 32767 ® Fora 32-bit instruction, S= 0 ~ 2147483647

X0 (D) S  Source device where the Gary Code is stored
}—{ }—(GBIN 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 (S)) 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.

e 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

(oJoJo[t1Jo[1Jo[1[1]1]o]Jo]1]o]o] 1]Kax20
X37 X20

lXO—ON
b15 b0
(oJoJo[1[1JoJo[1]Jo[1]1]1]oJo]o]1]|DO

BIN Value 6,513

e 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

FNC '“stll'i‘:fé'o“ S Applicable PLC Type
D P M VB VH
224 D | LD= Initial comparison contact. Active when (S1)=(S2) O 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 (S1)=<(S2) O O
238 D | AND>= Serial comparison contact. Active when (S1)=(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 O
245 D | OR<= Parallel comparison contact. Active when (S1)<(S2) O O
246 D | OR>= Parallel comparison contact. Active when (S1)=(S2) O O
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Operand Devices
Y | M | S |KaX|KnY |KaM|[KuS| T | C | D | SD| P | VZ|KH| VZindex
S1 OjJ]o]Oo]J]Oo|O]O]O]|O O | O e)
S2 ojlo|lo|lolo]o| o] o O] O 8
S1: The first source value of the comparison
S2: The second source value of the comparison
X0 AN
mﬁr%hfggr,l}sntvalueof D0=K100 and X0= “ON”",
X1 & &
| When X1= “ON” and the content value of C235=K10,

thenY1= “ON".

OR, the content value of (D101, D100) is<the content

—{ D<= D100 D200 ;
value of (D201,D200), then Y1= “ON”.
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A.High-Speedl/O Functionof VB1 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-1 High-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.

ENG InSt'I!il;fetion . )
No. unction
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
151 D | DVIT One-speed Interrupt Constant Quantity Feed
153 D |LIR Relatively Linear Interpolation
154 D | LIA Absolutely Linear Interpolation

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.

® \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
(D9150 ~ D9151)
Time
_—
Output Pulse
Frequenc
Bias Speed 9 Y Bias Speed
(D9149) (D9149)
j} Acceleration Acceleration
Starting Point (Deceleration) (Deceleration)
Time Time
Default Value: 100mS Default Value: 100mS
(D9152) (D9152)
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® Related Components of Positioning Control Instructions.

For components with symbol “B” 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 drive when home positioning done.
M9141 Interrupt signal logic reverse flag for YO.
M9142 Interrupt signal logic reverse flag for Y1.| IO BVIT instruction only. .
- - OFF: normal logic (trigger by risen edge);
M9143 Interrupt signal logic reverse flag for Y2. ON: reverse logic (trigger by fallen edge).
M9144 Interrupt signal logic reverse flag for Y3.

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 M9O149 YO pulse output monitor, ON means in pulse output.
| M9150 Y1 pulse output monitor, ON means in pulse output.
| 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 ) o ) )
— Current value register for YO output positioning control instruction.
D9141 Upper 16 bits
D9142 Lower 16 bits ) e . .
— Current value register for Y1 output positioning control instruction.
D9143 Upper 16 bits
D9144 Lower 16 bits ) o ) )
—— 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
D9148 To assignthe input points of the interrupt signals of DVIT instruction.(the default value is H3210)
D9149 Bias speed when executing ZRN, DRVI , DRVA and DVIT 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, DRVA and DVIT instructions. Initial value
— 200,000 Hz, configurable range 10 ~ 200, 000 Hz. When this value exceeds the maximum
D9151 Upper 16 bits | acceptable 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 , DRVA and

DVIT instructions execute. Initial value 100 mS, configurable range 50 ~ 5, 000 mS.
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S ' Signal from the servo motor drive

& @ ©

X20
DABS X10 Y10 D9140‘

T

D1 Signal to the servo motor drive

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 Drive Servo Motor Drive
TABSf(bi;) zsP | 19 < zsp | 23
ransfer Data
Preparation Done WE ﬂz
—
sG | 10 <] sc | 16
24V
SERVO ON SON 5 @ 12
ABS Transfer Mode [ rnangl
ABSM 8 DI3 44
ABS Transfer \;:| :|
Requirement Mooo |
ABSR 9 Dl4 45

® Since the reading result of this instruction is the current position of the servo motor drive, which
corresponds to the (D9141, D9140), (D9143, D9142), (D9145, D9144), (D9147, D9146) of the
controller, the(D2)will usually assign D9140 (output axis of Y0), 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 drive
(with built-in absolute position detection function).

FNC 155 Reads the absliute Position from | M | VB1]| VH
ABS H mABS ‘ a Servo Motor Drive o[ ]
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 @)

D1 O O @) O

D2 @) O @) O @) O @) @) @)
e S occupies 3 points e D1 occupies 3 points e D2 occupies 2 points

® 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.

e Example Program

M9000 Please use always-ON contact as the instruction drive contact,
— DABS X10 Y10 D9140 |because the SERVO ON signal turns OFF also if the contact turns
OFF, and thus will cause the drive unable to operate.

K50
Reading-delay counter (5 seconds)

ABS value reading error

m ABS value reading complete

M9029
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FNC 156 Home (zero ) Position | M | VB1| VH
ZRN H BZRN &Y ®‘ Return o)

Operand Devices
X Y M S | KnX | KnY | KnM | KnS | T C D SD P V,.Z | KH VZ index
S1 O (@) O (@) O (@) O (@) @) @) @)
S2 O (@) O (@) O (@) O (@) (@) @) @)
S3 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

X20 S (D) S1:home positioning speed
H ——{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 Switoh)?l Switch I%I I%(Forward I_)imi‘[
(DOG) Switch

Home Positioning .
|  SidingBlock |

Motor : 2
Screw - -

Within 1 mS

- e Vv Home Positioning Speed
Creep - Speed to Point 0 Begining Point of Home

<= Pisitioning

Near point signal X0 DOG
Clear Signal Y4 }; Clear Signal Pulse-Width About 20 mS, if M9140 = ON.

|v|9029ﬂ 2
M9149J ,,,,,,,,,,,,,,, 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(S))home positioning speed (10,000Hz)
towards(Ss)near point (X0) direction. When(S3)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 (D9141, 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—ON, 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
(S2) 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.

* |f M9140 is set to ON, after the home positioning completes, the current value of drive is cleared to 0
according to the servo motor drive 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 Vari M _|VB1| VH
ariable Speed Pulse Output ——F—+——
PLSV — —{@BPLSV ® | p p i
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 O O O

D1 @) @)

D2 O @) O O
e Di=Y0~Y3 e WhenDi=Y0orY1,S=1~20,000,or=-1~-20,000
e WhenD1=Y2or Y3, the configuration range of Sis as below:

16-Bitinstruction, S=1~32,767 or-1~-32,768; 32-Bitinstruction, S=1~200,000 or-1~-200,000

X20 S output pulse frequency

— F—{PLsV Do Y0 Y10 ] D1: pulse output point
D2: direction signal output point

When X20=0N, YO0 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.

($)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.

TheD2)direction signal is decided by the positive/negative sign of the pulse output frequency(Svalue.
If(Svalue > 0,(D2)direction 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(D1)is set to be YO or Y1, the
configuration range of (S)is 1 ~ 20,000 or -1 ~-20,000.

Since the output frequency of Y2 and Y3 are 200 KHz at most, when(D1is 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 V.Z | KH VZ index

S1 @) @) @) @) @) @) @) @) @) @) @)
S2 O @) O @) O @) O @) @) O @)
D1 O @)
D2 @) O @) O

e Di=Y0~Y3

® 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 WhenD1=Y2or Y3, 16-Bitinstruction, S2=10~32,767; 32-Bitinstruction, S2=10~200,000

X20 S1:output pulse number
H ——{DRVI K20000 K10000 YO Y10 | S2: output pulse frequency
D1 pulse output point
D2: direction signal output point

When X20=0N, YO outputs 20,000 pulses with frequency 10,000 Hz.
Y10=0N means positive rotation. (D9141, 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(S1is 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(D9is set to be 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(DDis set to be Y2 or Y3, the
configuration range of(S2is:

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 I ——{EDRVA &) 0]

Absolute Measurement o

Operand Devices
X Y M S | KnX | KnY | KnM | KnS | T C D SD P V.Z | KH VZ index

S1 @) @) @) @) @) @) @) @) @) O @)
S2 O @) O @) O @) O @) @) O @)
D1 O @)
D2 @) 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 WhenD1=Y2or Y3, 16-Bitinstruction, S2=10~32,767; 32-Bitinstruction, S2=10~200,000

X20 S1 ! target position
H ——{DRVA D100 K10000 YO Y10 | S2: output pulse frequency
D1 pulse output point
D2: direction signal output point

When X20=0N, YO 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(Sntarget 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,(Sntarget 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 (1) is reached, the execution complete flag M9029 will be ON for a
scantime.

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(D2direction 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(S)value < current position, @2 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(D9is set to 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(D1is 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 Drive

w
Stop Three- 2
] Output Phase  — u = s
. Near Point gowelr : ? \\//\/ i =
Signal (DOG) ~ ©YPPYY s
H CNIA =
ome 1 9 |
? Positioning +—RAD LI \/ gretoF;grgreneter
+—GRAD ET’ position servo
» JOG+ o <]
JOG ' CN1B
> —
+—(RAD ALM |1 8 m—«.
e ¢— VDD 3 il
, Positioning 1]
Start COM|1 3 ——————
o—{SON| 5 KW\ —
» For ward Limit 55— RES | 1 4 — KW\
[SP |1 6 kWA —
» Reverse Limit LSN |1 7 %—«Nw—«
o TL| 9 k2
EMG | 1 5 kA —
SG|10 4.7k
SON:Servo ON
RES:Servo Reset
LSP:Forward Limit
LSN:Reverse Limit
EGM:Emergency
+ 9 24VDC Stop
24V T L:Torque
IN Restriction
- ....................... P
AN C
Regeneration
Option CN1A
VIN oPC |11
li S D | Plate

® The above diagram shows the connection position of MR-J2 drive initial parameters, this
connection position of MR-J2 drive can be changed by changing the expansion parameter value.
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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.
X When reverse limit switch (X7) acts: stop Y2 pulse output.
M9000 RN :
When home positioning completes, Y6 outputs clear signal.
Mg 1 " M3 Mo147 M9140 Ignore this line if the clear signal is not needed.
When output (M9147) is not stopped & no operation instruction
Mb!l Jx@ V1 V1 V1 @ (MO ~ M3) is executing, can still accept operation instruction.
Before execute home positioning instruction, the home
mi I RST positioning complete flag (M10) should be cleared first.
RST IM11 Before execute home positioning instruction, the positioning
complete flag (M11) should be cleared first.
SET Start home positioning instruction.
X3 . . T
Before execute JOG+ instruction, the positioning complete
—iM RST [M11 flag M11 should be cleared first.
SET Start JOG+ instruction.
X4 - - R
Before execute JOG — instruction, the positioning complete
i RST | M11 flag M11 should be cleared first.
SET Start JOG — instruction.
X5 M10 Start positioning instruction only after home position done.

it

Before execute the positioning instruction, the positioning
completed flag (M11) should be cleared first.

SET Start positioning instruction.

ﬁ

MO
| |MOVP KO D9149 |
M1 [ Before executing the operation instruction,
— | DMOVP K20000 D9150 ‘ the deviation speed (D9149), highest speed
M2 | (D91;51, D91/%O) ar|1d (09152)
x acceleration/deceleration time 5
%M:; | MOVP K200 D9152 ‘ should be set first.
—
MO
— | {DZRN K100000 K500 X1 Y2 ‘Home positioning instruction.
M9029 L .
When home positioning completed, set the home positioning
M91} 1 SET completed flag (M10) to ON.
5 .
When the pulse output stopped, end the home positioning
" X:; RST 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
—/1 RST When the pulse output stopped, end the JOG — instruction.
M3 Positioning instruction (absolute
— | [DDRVA DO K200000 Y2 Y3 |positioning), can also exectte relative
M9029 positioning when necessary.
| When the positioning instruction completes, set the positioning
791’51 SET completed flag (M11) 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 P M | VB1| VH
ulse Output
DI "Slev H ——{®mPLSY @ | p .
Operand Devices
X Y M S | KnX | KnY | KnM | KnS | T C D |SD| P | V.Z | KH| VZindex
S1 o|lo|lo|l ol o] O] O] O O] O o)
S2 olo|lo|lo|l o] O] O] O O] O o}
D O o)
e D=Y0~Y3 e 16-Bitinstruction, S2=0~ 32,767 e 32-Bitinstruction, Se=0~2,147,483,647
e D=Y0orY1,S1=2~20,000 e D=Y20rY3,S1=2~200,000
S1: pulse output frequenc
Y20 ® 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
ascan time.

® 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.

e 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 | VBT] VH |
D "Ben I ——mPLSR & O ]

Acceleration/Deceleration o)

Operand Devices
X Y M S KnX | KnY | KnM | KnS | T C D SD P V.Z | KH VZ index
S1 O @) O @) O @) O @) @) O @)
S2 O @) O O O @) O @) @) O @)
S3 O @) O @) O @) O @) @) O @)
D @) @)
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 S2 (D) S1:target output frequency
H ——{PLSR K1000 D100 K1000 YO | S2: pulse output number
S3: acceleration/deceleration time (Unit mS)
D ' pulse output point
Output pulse frequency (S1target frequency: 10 ~200,000Hz
(Hz)
50 50 Each section is 1/50 of
f
Sec'tional Secltional target frequency
Vggggée pulse output number Vsaggg(lje xL
16-Bit Instruction: 110 ~ 32,767 PLS 49 N
1 32-Bit Instruction: 110 ~2,147,483,647 PLS 50
Time
Acceleration Time (S3) Deceleration Time
5000mS below 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 set to 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(S2is reached, the execution complete flag M9029 will be ON for
ascan time.
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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 KO 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 VBO, 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.

VB0 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-2-1 High-Speed Input Function of InterruptInsertion

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 (1)” and FNC3 (IRET) ~ FNC5
(DI) for detailed introduction.

(3) 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 Count Permit Flag
&JJ Mode Down | Current Compare Conf.

X2 Selection Return Value I Dev?ce ] Value
(XB) Circuit Register 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”Upt(:ggg)
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 DMQOV instruction for 32-Bit registers. Take special note that when change the HHSC
related registers without MOV and DMQV 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 “B” 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 HHSC?2 has interrupt when current value =configured value (interrupt pointer 1060).

M9195 OFF means no interrupt, ON means has interrupt.

W 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

D9225 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 G 5 Phr
High-Speed Pcﬁnt 1 - Phrase Counting Céuntiﬁse ABPhrase # 1| ABPhrase * 2| ABPhrase # 4
(TR e 1123456789 |10]1]12]13[14]15]|16]17[18
xX|JU|bDjuU|D|U|DJ|]U|JUJU|A| A A|A|A| A A|A]A
X1 D|D|D| B B B B | B B B | B B
HHSC1
X2 R|R|R]J|R R | R R | R R | R R | R
X6 S| S S S S S
Xx3|U|D|U|D|U|D|J]U|JU]U A A A A
X4 D|D|D| B B B B | B B B | B B
HHSC2
X5 R|R|R]J|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 DMOV 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
# MOVP KO D9224 ‘ X10 is the staring signal of HHSC1. When X10=0OFF, 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 HHSC1.

MO
—| ——{DMOVP K0 D9226 | Clear the current count value of HHSC1 to 0.
M3000 Start the hardware comparison instant interrupt of HHSC1. I050 interrupt occurs when current
—
value=configured value.
M9002
— —{DMOV K1000 D9230 | Set the configured value of HHSC1 to 1000.
X11
XL11 MOVP K0 D9225 ‘ X11 is the starting signal for HHSC2. When X11=0FF, HHSC2 does not count.
— 1 H H *
L 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 KO D9228 ‘Clearthe current count value of HHSC2 to 0.
M9000 - - . .
Start the hardware comparison instant interrupt of HHSC2. I060 interrupt occurs when current
— value=configured valuep. P P
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
YO 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

® 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.

120Q -+ W 120Q -+ 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.

e |tis 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.

e 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.

e \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

RS-232

RS-422
RS-485

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 (FNCB80) 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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g 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.

Iltem

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

Protocol of M, VB &VH
Series PLC

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

Computer Link | protocol of M, VB &VH
Easy Link Series PLC

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

O 1:CD
5 2 : RXD
4 9 3:TXD
3 § 5:SG
2 6 7 - RTS
1 8 : CTS
O 46,9 : NotUse

D-Sub Connector
9Pin Male Connector

Screw - Cage Clamp Terminal Block

24+
SG
RDA
RDB
SDA
SDB

000000

Parameter
Configuration

For CP2 relevant parameter configuration settings please use the “System ---
2nd. COM 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
RS-422 |
RS-485 o o

VB-232 VB-485 VB-485A

RS-232 ‘
RS-485

\

Main Unit

cP3 .“ VB-CADP VB Series VB-1COM

CP1

RS-232

# COM Port 1 (CP1)

The CP1is 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 MODEMs 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.

 COM Port 3 (CP3)

The CP3is 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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g Communication Expansion Cards

The VB-232 and VB-485 are the Second
COM Port (CP2) expansion cards of the
VB Series PLC.

f§- \ / The CP2 of the VB & VH Series PLC is a
‘ - multi-functional communication port that
fi=] can be used for multifarious
S communication types, e.g. Computer
Link, CPU Link, Parallel Link, Easy Link,
MODBUS Communication, MODEM
Communication and Non-Protocol
Communication.
Iltem VB-232 VB-485
Communication
e RS-232C RS-422/RS-485
Isolation Method | No Isolation
LED Indicator | RXD ~ TXD

Distance

15M (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

M, VB and VH Series PLC

Easy Link o
communication protocol

ComputerLink}
MODEM

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

% 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

Screw-Cage Note:
Clamp o

Terminal Block  1.RS-485 Wiring
® |RX+ D+ d @ |RX+
® |RX- °"70|8 |7
® |TX+ ® |Tx-
® |TX- ® |SG
® [sG

2. SW1isthe terminal
resistance switch
(terminal resistance
120Q.)

Parameter
Configuration

For CP2 relevant parameter configuration settings please use the “System ---
2nd. COM Port Setting... " function of the programming software Ladder Master.

272




g 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 3

Method Half-duplex

ggg”eg‘“”'ca“o” 300/600/1200/2400/4800/9600/19200/38400 bps | 19200 bps

ComputerLink : M, VBandVH Series
PLC communication
protocol

M, VB and VH Series PLC

Easy Link 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 | \on 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
D 232G RX X CD

Wiring Method | Barrier style terminal block connection VB-CADP

+ 24V IN_- . SHORT FOR TR |CP3
= . 485G 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. The communication station number of the
CP1 must assign to 0.

e The VB-CADP Module also provides the Power LED and RX, TX transmission indicators for the CP1.
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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.

Iltem

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 Lmk} M, VB and VH Series PLC communication protocol

Easy Link

CPU Link . o

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.

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.

Power Supply

DC 24V =10% , 55mA (External power required)

Wiring Method

SG D+ D- SHORT FOR TR _|CP2
. . . o .

Barrier style terminal block connection VB-485A

+ 24V IN _— . . .
- . . ° °

Parameter
Configuration

For CP2 relevant parameter configuration settings please use the “System ---
2nd. COM Port Setting... " function of the programming software Ladder Master.

& About the specifications and introduction of VB-1 COM communication module, please refer
to “B-4 VB-1 COM Serial Link Communication Module”
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B-2-3 Communication System Structure of VH Series PLC

CP2
RS-232 mf
RS-422 .I
RS-485 \:M
VB-232 VB-485 VB-485A
RS-232 \
RS-485 m
= & VB-CADP VH Series
CP3 m.w Main Unit
e

CP1

RS-232

& COMPort1(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.

& 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.

@ 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:

| 1= Ladder Master - [[Ladder - Entry & Edifl—[FAVB2 ple]]

|[B Fi= Edit View Tools Communication | System Windows Help _1&] x|
v Display Component Nickname Fa il
Display 30 Ladder F2

v Dizplay Monitor Valve of Applied Instruction
v Diownload with comments and Component Nickname
Tidy Met after Parsing

Color Assignment ...

PLL Initialize
Real Time Clock Setting ...

Znd COM Port Setting ...
PLC Information... k

File Register Edit ... (F)
Hold frea.. . (H)
Diata Bank Access... (D)

Ladder Master Station Number Assignment...
PLC's CP1 Station Number Setup. ..

-

4] COM Part Propsties... [l

i -<;] Page 0 Configure Connection Type...

'_ Inset | General _B_ot-\_.!:Z _:__ED_|ZB_ gg

S COM Port -

Click “System” in the menu toolbar.

COM Port Type RS-485

Application Computer Link, -

- Camputer Link DR ai3 !
F Protocol
Man Protocol
A odbus
CPU Link
Eazy Link
Parallel Link.

Select “2nd COM Port Setting” from the Station Murmber
drop-down menu.

The screen will show configuration window as on
theright, Select an application type as you wish.

Baud Aate ]192[”] ,.]

Every application type has its corresponding interface
to guide the user in the parameter setting process.

Click “Transmit Setup” after configuration done,
to transfer the settings to PLC main unit.

Tranzmit Setup Cancel
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B-3-2 Computer Link

& 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.

e CP1

I cpP2
RS-232

Human-Machine
Interface VB-PLC+VB-CADP VB-232

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
‘ 256 units maximum ‘
Item Specification

Transmission ~ _ _
Interface RS-232 RS-422/RS-485
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 (3280Y; (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
Caiageanster  inoludingallof X, Y, M, 8, 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 the CP2 is assigned for the Computer Link or MODBUS communication, its 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 VB-PLC VB-PLC
RS-232 @ RS-485 VB-485 | Computer Link VB-485| Computer Link
o o station 1 station 2
e sl | RS-485

Ladder Master

® First, set the CP2 parameter for each PLC by Ladder Master though CP1

. COMPortType HES-485 . COMPort Type ES-485 ! COMPortType RS-485

Application Application Computer Link.  + Application Computer Link =
Computer Link Computer Link Detail - 1 Carmputer Link Detail -
F Protacol
Station Mumber |Mon Protocal Station Murnber ] P Station Mumber
Modbus o 0 a
CPU Link o ]

Eazy Link
Parallel Link

by
L]

b8 Wy Ty SNV N

Eaud Rate 19200 - Baud Rate 19200 Baud Rate

J

Transmit Setup | Cancel | . Tranzmit Setup | Cancel | Transmit Setup ‘ Cancel ‘
Select the application to be Set PLC station number to be Set the baud rate, all PLCs
Computer Link station 1 and station 2 and Ladder Master should

have the same rate

® Set the communication rate in Ladder Master.

g MLadder -- Entry & Edit]— o

|l Fie Edit View Took Comowomisetion | gy Windows Help -8 x|
v D@hy Component Nicknams Fa = Baud Fate:
Display 3D Ladder 3
v Diisplay Monitor Value of Applied Instruction COM Port

v Diowstload with comumsnts and Component Nicknome & COM1 ——3 P 1
Tidy Net ofter Farsing ’

Color Assigniment ...

PLC Ini