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Safety Precautions

To reduce the chance of accident, please read the safety precautions carefully before operation. The Danger,
Warning, and Note symbols in this manual do not represent all the safety points to be observed; they are only
supplements to various operation safety points. Therefore, the installation and operation personnel must be
strictly trained and master the correct operations and all the safety points before actual operation.

When operating PLC products, the safety rules in the industry, the general safety points and special safety

instructions specified in this manual must be strictly observed.

These notices are marked as follows according to the level of danger:

A Danger: Death, severe personal injury or substantial property damage may result from improper
operation.

A Warning: Personal injury or property damage may result from improper operation.

Note: Equipment or property damage may result from improper operation.

Notes for designing

The programming must include safety circuit to ensure the safe application of the Programmable Logic Controller
(PLC) system upon power off or PLC fault. Note the following when programming:

® The PLC external circuit must include the emergency braking circuit, protection circuit, interlock circuit of
forward/reverse rotation, and the interlock switch of position upper/lower limit to protect the equipment.

° Design an external protection circuit and safety mechanism for the output signals of serious accidents.

®  All the outputs may be shutdown when the PLC CPU detects system abnormity; and the fault of PLC circuit
may result in uncontrolled PLC output. You need to design a suitable external control circuit to ensure
normal operation.

®  When the PLC output unit such as the relay or transistor is damaged, the output ON or OFF will be
uncontrollable.

® The PLC is designed to be used in the electrical environment of indoor area B and C". However, to prevent

the high lightning voltage from damaging the equipment through the ports of power input, signal input or
control output, a SPD should be installed in the power supply system.

*: According to IEC61131-2, section 8.3.1 classification declaration.

Notes for installation

) The installation position should be free from the following: dust or oil smoke, conductive dust, corrosive or
flammable gas, high temperature, condensation, and rain. Besides, vibration and impact also affect the PLC
normal operation and shorten its lifespan; electric shock, fire or misact also damages the product.

) During drilling or wiring, prevent the metal particles or wire segments from falling into the PLC casing, which
may cause fire, fault or misact.

) After the PLC installation, clean the ventilation duct to prevent blocking, which may cause bad ventilation, or
even fire, faults or misact.

) Do not online connect, plug or unplug cables, which is apt to cause electric shock or damage the circuit.

) Installation and wire connection must be firm and reliable. Poor connection could cause misact.

° Use shielded twisted pair for the 1/0 of high frequency signal and analog signal to improve system IMS.

Notes for wiring

[ Installation and wiring can be done only after the external power supplies are all disconnected. Otherwise
there is a danger of electric shock or equipment damage.
[ After the wiring, clean the PLC and put the terminal covers in position before power on to avoid electric

shock.



Input AC power through the L and N terminals as stipulated in this manual. Misconnection of the AC power
will ruin the PLC.

Do not use external power to feed the +24V terminal of the basic module, or the module will be damaged.
Do not lay the PLC input & output signal cables parallel with power cables or cables with strong
interference.

Do not share a GND between the basic module and a power system.

Notes for operation and maintenance

Do not touch any ports when PLC is powered on, which could result in electric shock or misact.

Clean the PLC and fasten the terminals only after the power is off, or there is a risk of electric shock.
Connect or disconnect the communication signal cables and the cables of extension modules or control unit
only after the power is off, or there is a risk of equipment damage or misact.

Do not disassemble the PLC to avoid damaging the inner electrical components.

Read through this manual carefully. Only after the safety can be ensured can you do operations such as
changing the program, running trial operation, and starting/stopping the PLC.

Notes for the product disposal

Note the following when disposing the PLC:

The capacities on the PCB may explode when burning.
The main body of the PLC is of plastic, which could release poisonous gas when burning.

The PLC shall be disposed as industrial waste, or by following the local environmental protection
regulations.
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Chapter 1 Prelogue 1

Chapter 1 Prologue

Thank you for using programmable logic controller (PLC). Before using the VC10V series PLC product, please
carefully read this manual so as to better understand it, fully use it, and ensure safety.
The content of this manual includes:

Hardware specification, features and usage Introduction of optional parts

Troubleshooting Instruction list

The target reader of this manual is the technical engineering personnel involved in the study, design, installation and
O&M of VC10V series PLC.

Definitions of technical terms

PLC: Programmable Logic Controller

Basic module: or CPU module. It is a basic unit of PLC, consisting of the CPU, I/O interface and power supply
Extension module: all the modules other than the basic module

1/0 extension module: the digital input/output extension module

Special function module: function extension modules other than the I/O extension module, such as the analog
input/output, and the bus module

Point number: the sum of channels for the digital input and output

Digital signal: input or output signals that have only two states, namely ON and OFF

Analog signal: electric signal that changes continuously, like the output signal of 4 ~ 20mA voltage transducer
Unipolar signal: generally referring to the continuously changing positive signals

Bipolar signal: the continuously changing signals whose polarity could be either positive or negative

High speed pulse: square wave signals with high frequency

Counter: a number register that counts up or down with each pulse input according to the control signal
Bi-phase counter: a counter with up & down pulse input terminals that control the counter to count up and down
respectively

AB phase counter: a counter with two orthogonal phase pulse input terminals. It counts up or down according to the
frequencies and phase difference of the two signals

VC10V Series PLC User Manual



2 Chapter 2 Product Overview

Chapter 2 Product Overview

2.1 Product Structure

The structure of VC10V series basic module is shown in Figure 2-1.

Power supply terminals

Input terminals

que selection PORT 0 Input status indicators
switch . N
] @@@%@@@@Hﬁ@ :
Gl E IR )
ull N
System status —— Extension port
indicators O Output status
indicators
—H
© 06 =" EERERRRRERE] [;
&= [ejejefelelolelelele]
Sa~ad)
PORT 1 PORTZ Output terminals
potentiometer

Figure 2-1  Structure of VC10V series basic module (take VC10V-1614BRA as an example)

PORTO0 PORT1and PORT2 are communication ports. PORTO0 is of RS232 level, with the socket of Mini DIN8. PORT1
and PORT?2 provides RS485. The extension port is for connecting extension modules. The mode selection switch
offers three options: ON, TM and OFF.

2.2 Naming Rule

The naming rule of PLC is shown in Figure 2-2.

_VC10V16 14 B RA1

T— Special functions added (like 2 AD or 1
DA added). Start from 1 by time
sequence, like 1, 2, 3 and so on. When
empty, it implies no special function.

Power input mode (A: 220ac input; D:
24Vdc input); N: no external power
input.

Output mode. R: relay output; T:
transistor output; N: no output

Module type.
B: Basic module. E: Extension module

Output points. In this example, 14.

Input points. In this example, 16.

Series

Figure 2-2 Naming rule

VC10V Series PLC User Manual



Chapter 2 Product Overview 3

2.3 Model And Configuration

2.3.1 Basic Module

VC10V series PLC and its I/O configuration are listed in Table 2-1.
Table 2-1 VC10V series PLC and its I/O configuration

Power 1/0O point | Digital input Digital Digital | port Digital O Analog Analog Interrupt/ | Pulse
Model voltage Vac| number voltage output / com port por/COM Input port output pulse input|output
type port port

VC10V-1006BRA | 85 ~ 264 10/6 24Vdc Relay 8/1 6/3 No No Yes No
VC10V-1006BTA | 85 ~ 264 10/6 24Vdc Transistor 8/1 6/3 No No Yes Yes
VC10V-1410BRA| 85 ~ 264 14/10 24Vdc Relay 14/1 10/3 No No Yes No
VC10V-1410BTA | 85 ~ 264 14/10 24Vdc Transistor 14/1 10/3 No No Yes Yes
VC10V-1614BRA| 85 ~ 264 16/14 24Vdc Relay 16/1 14/4 No No Yes No
VC10V-1614BTA | 85~ 264 16/14 24Vdc Transistor 16/1 14/4 No No Yes Yes
VC10V-2416BRA | 85 ~ 264 24/16 24Vdc Relay 24/1 16/4 No No Yes No
VC10V-2416BTA | 85 ~ 264 24/16 24Vdc Transistor 24/1 16/4 No No Yes Yes
VC10V-1614BRA1| 85 ~ 264 16/14 24Vdc Relay 16/1 14/4 2 1 Yes No
VC10V-1614BTA1| 85 ~ 264 16/14 24Vdc Transistor 16/1 14/4 2 1 Yes Yes

2.3.2 Extension Module

The extension modules must work with the basic module, either to add to the 1/0 point number of the basic module, or
to realize specialized function. By now VC10 series provides various extension modules as shown in Table 2-2. Note
that each VC10V series basic module can be connected with four extension modules at the most.

Table 2-2 Extension modules for VC10V series

Extension module type Model Description

VC10-0808ERN 8 digital inputs and 8 relay outputs

VC10-0808ETN 8 digital inputs and 8 transistor outputs

I/O extension module VC10-1600ENN 16 digital inputs and no output

VC10-0016ERN no digital input and 16 relay outputs

VC10-0016ETN no digital input and 16 transistor output

VC10-4AD 4 digital inputs
VC10-4DA 4 analog outputs

Special module VC10-4TC 4 thermocouple temperature inputs
VC10-5AM 4 analog inputs, 1 analog output
VC10-4PT 4 thermoresistor temperature inputs

1/0 extension modules and their configuration are listed in Table 2-3.

Table 2-3 1/O extension modules and configuration

Model Power voltage Vac 1/0O point number Output type Built-in power supply
VC10-0808ERN / 08/08 Relay None
VC10-0808ETN / 08/08 Transistor None
VC10-1600ENN / 16/00 / None
VC10-0016ERN / 00/16 Relay None
VC10-0016ETN / 00/16 Transistor None

2.4 Technical Features

The basic technical features of VC10V series PLC are listed in Table 2-4.
Table 2-4 Basic technical features of VC10V series PLC

Item Features

110 Max. I/0 point number 172

configuration Extension module number | 7(the sum of 1/0 extension module and special function module <7)

VC10V Series PLC User Manual
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Chapter 2 Product Overview

Item Features
Program User program capacity 16k words
memory Data block size 4000 D elements
Instruction Basic instruction 0.3 ps/ instruction
speed Application instruction Several s ~ Several hundred ps/instruction
I/O relay 128 1/ 128 O (Input X0 ~ X177, output YO ~ Y177 )
Auxiliary relay 2048 points (MO ~ M2047 )
Local auxiliary relay 64 points (LMO ~ LM63 )
Special auxiliary relay 256 points (SMO ~ SM255 )
Status relay 1024 points (SO ~ S1023 )
Timer 256 points (TO ~ T255) | TO ~ T209: 100ms; T210 ~ T251: 10ms; T252 ~ T255: 1ms
Element 16 bit common up counter: (CO ~ C199 )
Counter 256 points (CO ~ C255 ) | 32 bit common down counter: (C200 ~ C235 )
32 bit high-speed counter: (C236 ~ C255 )
Data register 8000 points (DO ~ D7999 )
Local data register 64 points (VO ~ V63 )
Indexed addressing register | 16 points (Z0 ~ Z15)
Special data register 256 points (SDO ~ SD255 )
External interrupt input 16 (the interrupt is triggered by the rising & falling edges of ports X0~X7, which can
be set by users)
High-speed counter 6
interrupt
Interrupt - —
source Innertlmr.‘mng |nt.errupt 3
Communication interrupt 8

High-speed output complete
interrupt

2

Power failure interrupt

1

Communication

Communication port

2 asynchronous serial communication ports
PORTO0: RS232 PORT1: RS485 PORT2: RS485

Communication protocol

Programming protocol, MODBUS protocol, free-port protocol, ECBUS, capable of
networking as 1: Nor N: N

Special
function

High speed counter

X0, X1 Single input: 100kHz

X2 ~ X5 Single input: 10kHz

X0 ~ X5 simultaneously input: total frequency 200kHz

Pulse output

100kHz two independent outputs for YO,Y1. 60KHz for

YO0, Y1,Y2,Y3 . .
Y2,Y3.(applicable to only transistor output)

Input filtering

X0 ~ X7 provide digital filtering, other ports use hardware filtering

Variable analog
potentiometer *

0

Subprogram call

At most 64 subprograms and 6-level subprogram nesting can be used. Support local
variables and variable-alias, and every subprogram provides 16 parameters to be
called at most

User program protection

Uploading password

Three password authorities. Combination of characters and

Downloading password
9P numbers, each not longer than 8 characters. Case sensitive

Monitor password

Other protection Protection functions include formating ban, uploading ban,

measures and subprogram password protection
. programming tool*** To be installed in computers
Programming mode** - -
PDA handset Capable of programming and downloading

Real time clock

Built in, capable of running 1000h after a power failure (precondition: the basic
module has worked for at least 2 minutes before the power failure)

*: The analog potentiometer provides users an method for setting inner element, which is within 0~255 and read by user program. To
adjust the setting, you can use a small Philips screwdriver to rotate the potentiometer clockwise to raise the setting. The maximum
rotation angle is 270°
**: Provide register forced function, convenient for debugging and analyzing the user program, improving debugging efficiency.
Supportive of forcing 128 bit-registers and 16 word-registers at the same time

Kk,

: supportive of online user program modification

VC10V Series PLC User Manual




Chapter 3 Product Specification 5

Chapter 3 Product Specification

3.1 Sizes

The VC10V series PLC modules have the same height and width, with lengths related to the 1/0 terminal number. The
sizes of the basic modules and extension modules are listed in Table 3-1.

Table 3-1 Module sizes

Model Length Width Height Net weight

VC10V-1410BRA, VC10V-1410BTA  (1006BRA 1006BTA > 135mm 90mm 71.2mm 4709
VC10V-1614BRA, VC10V-1614BTA 150mm 90mm 71.2mm 6509
VC10V-2416BRA, VC10V-2416BTA, VC10V-1614BRA1,

VC10V-1614BTA1 182mm 90mm 71.2mm 750g
VC10-0808ERN, VC10-0808ETN, VC10-1600ENN, VC10-0016ERN,

VC10-0016ETN 61mm 90mm 71.2mm 240g
VC10-4AD, VC10-4DA, VC10-5AM, VC10-4TC, VC10-4PT 61mm 90mm 71.2mm 240g

3.2 Environmental Requirements

The environmental requirements are listed in Table 3-2.

Table 3-2 Work, storage and transportation environmental requirements

Environmental parameter .
- Work Transportation Storage
Type Parameter Unit
Low °C -5 -40 -40
Temperature -
High °C 55 70 70
Air codition | Humidity Relative humidity % 95 (30 £ 2°C) 95 (40 £ 2°C) /
Low kPa 80 80 80
Pressure -
High kPa 106 106 106
. . . Displacement mm 3.5(5~9Hz) / /
Sine vibration -
Acceleration m/s? 10 (9 ~150Hz) |/ /
Acceleration spectral ) 5~ 20Hz: 1.92dB
/s® (dB/Oct / /
Hechanios | RENOM density m?/s* (dB/Oct ) 20 ~ 200Hz: -3dB
echanical | vipration Frequency range Hz / 5~200 /
stress
Direction / / XYz /
T / / Half-si /
Shock ype ' alf-sine
Accleration m/s? / 180 /
Drop Height m / 1 /
3.3 Reliability
The reliability specification of VC10V series PLC is shown in Table 3-3.
Table 3-3 Reliability specification
Output type Time Condition

200,000 hours | Fixed to the floor; mechanical stress: ™ 0; with controlled temperature & humidity
Relay output

100,000 hours | Fixed to the floor; mechanical stress: ™ 0; with uncontrolled temperature & humidity

300,000 hours | Fixed to the floor; mechanical stress: ™ 0; with controlled temperature & humidity

Transistor output

150,000 hours | Fixed to the floor; mechanical stress: ™ 0; with uncontrolled temperature & humidity

As for the relay output PLC, the life span of relay contacts is related to the load, as shown in Table 3-4.

VC10V Series PLC User Manual
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3.4

3.5

3.51

Table 3-4 Output relay contacts life span

Load Frequency of action Contact life span
220Vac, 15VA, inductive 1s ON, 1s OFF 3.2 million times
220Vac, 30VA, inductive 1s ON, 1s OFF 1.2 million times
220Vac, 60VA, inductive 1s ON, 1s OFF 0.3 million times

Insulation
The insulation specification is listed in Table 3-5.
Table 3-5 Insulation specification
Type Name Rating Test conditions

AC input to casing (@ terminal) 25x106Q

AC input to user input terminal, and to output terminal 25x108Q Ambient temperature 25 + 5°C;
Insulation AC input to extension bus >5%106Q Relative humidity: 90%
resitance User output (relay output type) to extension bus 25x105Q (non-condensing)

User input to user output (relay output type) 25x105Q Test voltage: 500Vdc

Between user output termial groups (relay output type) 25x106Q

AC input to casing (@ terminal)

AC input to user input and output terminals

Insulaiton | AC input to extension bus

Capable of standing one minute of 2830V AC
(50Hz) or RMS current with no breakdown or

strength [ User output (relay output type) to extension bus

flashover. Leakage current <5mA

User input to user output (relay output type)

Between user output termial groups (relay output type)

The circuits not included in the above list are designed by following the SELV circuit requirements

Power Supply

Basic Module Built-in Power

The specification of the basic module built-in power is shown in Table 3-6.

Table 3-6 VC10V series basic module built-in power specification
Item Unit Min. Typical Max. Note
Input voltage range Vac 85 220 264 Normal start and work range
Input current A / / 1.5 90Vac input, 100% output
5V/GND v 475 5 505 Logic c'ircuit power for PLC basic 'module,.and for passive
extension module through extension terminal
Output Relay output power for basic module, and for passive extension
voltage 24VIGND v 21 24 2 module through extension terminal. It shares GND with 5V/GND
range Basic module 24V power for the user. The cable length should not
24V/COM \% 21 24 27 exceed 30m. It can serve as the auxiliary power for other user
circuit, sensor or extension module.
Output 5V/GND mA / 900 / The total power of 5V/GND and 24V/GND should not exceed
rated 24V/GND mA / 300 / 10.4W.
The max. output power is the sum of all branches fully loaded,
current 24V/COM mA / 600 / 24 8W

VC10V Series PLC User Manual




Chapter 3 Product Specification 7

3.5.2 Extenstion Module Power Provided By Basic Module

The power capacity consumption of VC10V series basic module and the power that basic module can provide for
extension modules are listed in Table 3-7.

Table 3-7 VC10V series basic module power capacity consumption and power capacity for extension module

Logic circuit power Auxiliary power output
Model 5V/GND 24V/GND 24V/COM
Internal Max. capacity for Internal Max. capacity for Internal Max. capacity for
consumption* | extension module** | consumption | extension module** | consumption | extension module
VC10V-1410BRA 230mA 670mA 50mA 250mA
0 600mA
VC10V-1410BTA 310mA 590mA 0 300mA
VC10V-1614BRA 250mA 650mA 70mA 230mA
0 600mA
VC10V-1614BTA 360mA 540mA 0 300mA
VC10V-2416BRA 270mA 600mA 80mA 220mA
0 600mA
VC10V-2416BTA 420mA 480mA 0 300mA
VC10V -3624MAR 300mA 600mA 120mA 180mA
0 600mA
VC10V -3624MAT 510mA 390mA 0 300mA
VC10V-1614BRA1 250mA 650mA 70mA 230mA
0 600mA
VC10V-1614BTA1 400mA 500mA 0 300mA
*: “Internal consumption” is the average work current needed by module internal circuit. Users cannot change it directly.
**: The total power of 5V/GND and 24V/GND is limited. The “Max. capacity for extension module” in the table refers to the max.
output capacity of 24V/GND (or 5V/GND) when 5V/GND (or 24V/GND) has no external consumption. When the two output at the
same time, you must calculate to ensure the power output does not exceed the capacity limit. See 3.5.3 Power Consumption Of
Extension Module for details

A Danger

The input power voltage outside the rated range could lead to system abnormality, module damage or even injury to life.

The specification in Table 3-7 is under the ambient temperature of 25°C. If the highest ambient temperature exceeds
+50°C, the output must be reduced to ensure the stable operation. The derating is demonstrated in Figure 3-1.

Load rate %

100%

50%

Working
temperature'C

-5C 50C 55C
Figure 3-1 Load rate vs. working temperature
3.5.3 Power Consumption Of Extension Module

Max. current consumption

The maximum current consumption of different extension modules is listed in Table 3-8.
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Table 3-8 Maximum current consumption of different extension modules
Module model 5V/GND 24V/GND 24V/COM
VC10-0808ERN 70mA 50mA 50mA
VC10-0808ETN 170mA 0 50mA
VC10-1600ENN 85mA 0 50mA
VC10-0016ERN 70mA 100mA 0
VC10-0016ETN 170mA 0 0
VC10-4AD 60mA 0 50mA
VC10-4DA 60mA 0 120mA*
VC10-4TC 50mA 0 55mA
VC10-5AM 50mA 0 90mA*
VC10-4PT 60mA 0 90mA*
*: Power consumption when the analog output port is loaded. If the current output port (0~20mA) is not used, the current can be
decreased to 50mA

Power capacity calculation for extension modules
You must calculate the following two items before connecting extension modules to avoid over-loading the basic
module.

1. The sum of current consumption of extension module circuits must be smaller than the corresponding capacity of
basic module.

2. When 5V/GND and 24V/GND are all loaded, you must ensure that 5 x Isvoutput + 24 % l24voutput <10.4W.

Example 1: Basic module: VC10V-1614BRA. Find out whether it is all right to connect an VC10-0808ETN, an
VC10-4AD, an VC10-4DA and an VC10-4TC to it. Ambient temperature: 25°C. The calculation is shown in Table 3-9.

Table 3-9 Calculation 1

Power circuit Current capacity of basic module Actual current consumption Conclusion
5VIGND 650mA 170 + 60 + 60 + 50 = 340mA OK
24V/GND 230mA 0+0+0+0=0mA OK

In this example, the total consumption of 5V/GND and 24V/GND is 5 x (0.25 + 0.34) + 24 x (0.070 + 0) = 4.63W <
10.4W. The sums of various extension module circuits are all smaller than the basic module corresponding capacity,
and the sum of 5V/GND and 24V/GND is also within the capacity range of the basic module. The design is all right.
Example 2: Basic module: VC10V-2416BTA. Extension modules include two VC10-0808ETNs, an VC10-4AD and an
VC10-4DA. Use the 20mA output port. Ambient temperature: 25°C. The calculation is shown in Table 3-10.

Table 3-10 Calculation 2

Power circuit Current capacity of basic module Actual current consumption Conclusion
5VIGND 480mA 170 x 2 + 60 + 60 = 460mA OK
24V/GND 300mA 0x2+0+0=0mA OK

In this example, the 5V/GND of the extension module sums up to 460mA, which is bigger than the corresponding
capacity of basic module: 420mA. This design is not passable.

The PLC programming software VC Studio provides a power capacity calculating tool. You can designate a
configuration and VC Studio will calculate the power capacity for you.

VC10V Series PLC User Manual
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4.1.1

Chapter 4

User Terminals

VC10V-1006BRA And VC10V-1006BTA

I/O Features

The terminals of VC10V-1006BRA and VC10V-1006BTA are shown in Figure 4-1, and defined in Table 4-1.

N D

St
NI
NI

X0 X2 X4 X6

X10 X12 X14

Jz T oloskoe | )

QOIBQOOO

+24V YO Y1 Y2 Y3 Y4 Y6 Y10

X1 X3 X5 X7 X11 X13 X15

ORIO|IO|IOIOIOO

L &

Q00|00

COoM

COM @ COM COl
0 1 2 Y5 Y7 Y

Table 4-1 Terminals of VC10V-1006BRA and VC10V-1006BTA
Table 4-1 VC10V-1006BRA and VC10V-1006BTA terminal definition

Pin Function description
L/N 220Vac input terminal, live and neutral respectively
@) Grounding
+24V Auxiliary DC power for external equipment, used together with COM
COM Negative pole of the 24V auxiliary power for external equipment
SIS Input mode selection: sink mode when connected with +24V, and source mode when connected with COM
[ J Null, for isolation. Leave it suspended
X0 ~ X11 Digital input terminals. Input signals are generated when used together with COM
YO Y1, COMO Digital output terminals, group 0 . .

— - The COMx of different output groups are isolated from each

Y2 Y3, COM1 Digital output terminals, group 1 other
Y4 ~ Y5, COM2 Digital output terminals, group 2

41.2 VC10V-1410BRA And VC10V-1410BTA

The terminals of VC10V-1410BRA and VC10V-1410BTA are shown in Figure 4-2, and defined in Table 4-2.

VC10V Series PLC
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SIS X0 X2 X4 X6 X10 X12 X14

QOOOBOBS | )
QOOQOOOO

A4 X1 X3 X5 X7 X11 X13 X15

+24V YO Y1t Y2 Y3 Y4 Y6 Y10

ORIV OO0
OO |0000O

Y5 Y7 Yn

Figure 4-2 Terminals of VC10V-1410BRA and VC10V-1410BTA
Table 4-2 VC10V-1410BRA and VC10V-1410BTA terminal definition

Pin Function description
L/N 220Vac input terminal, live and neutral respectively
D Grounding
+24V Auxiliary DC power for external equipment, used together with COM
COM Negative pole of the 24V auxiliary power for external equipment
SIS Input mode selection: sink mode when connected with +24V, and source mode when connected with COM
[ J Null, for isolation. Leave it suspended
X0 ~ X15 Digital input terminals. Input signals are generated when used together with COM
YO Y1, COMO Digital output terminals, group 0 . .

— - The COMx of different output groups are isolated from each

Y2 Y3, COM1 Digital output terminals, group 1 other
Y4 ~Y11, COM2 | Digital output terminals, group 2

41.3 VC10V-1614BRA And VC10V-1614BTA

The terminals of VC10V-1614BRA and VC10V-1614BTA are shown in Figure 4-3, and defined in Table 4-3.

COM S/S X0 X2 X4 X6 X10 X12 X14 X16

hﬁiﬁﬁ ©olookoloeve [ )

clooloolobloloe

+24v @ X1 X3 X5 X7 X111 X13 X15 X17

YO Y1 Y2 Y3 Y4 Y6 @ Y10 Y12 Y14

EEEEEEEEEEN

©[0]0]©]&]0[0]0[0] )|

COM o COMCOM v5 y7 COM yi1 v13 Y15
0 12 3

Figure 4-3 Terminals of VC10V-1614BRA and VC10V-1614BTA
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Table 4-3 VC10V-1614BRA and VC10V-1614BTA terminal definition

Pin Function description
L/N 220Vac input terminal, live and neutral respectively
&) Grounding terminal PG
+24V Auxiliary DC power for external equipment, used together with COM
COM Negative pole of the 24V auxiliary power for external equipment
SIS Input mode selection: sink mode when connected with +24V, and source mode when connected with COM
[ J Null, for isolation. Leave it suspended
X0 ~ X17 Digital input terminals. Input signals are generated when used together with COM
Y0 Y1, COMO Digital output terminals, group 0
Y2Y3, COM1 Digital output terminals, group 1 The COMXx of different output groups are isolated from each
Y4 ~Y7, COM2 Digital output terminals, group 2 other
Y10 ~ Y15, COM3 | Digital output terminals, group 3

41.4 VC10V-2416BRA And VC10V-2416BTA

The terminals of VC10V-2416BRA and VC10V-2416BTA are shown in Figure 4-4, and defined in Table 4-4.

Nl D

X6 X10 X12 X14 X16 X20 X22 X24 X26

T

OOV OOV |

SO0O

SOOBOIODOI

+24v @

X1 X3 X5

YO Y1 Y2 Y3 Y4 Y6 e Y10 Y12 Y14 Y16

X7 X111 X13 X15 X17 X21 X23 X25 X27

Q|0

ORORLRLIOLO® |

SISl

ORIV OIOOD

-
coM @ como ® com1 COM2 Y5 Y7 COM3 Y11 Y13 Y15 Y17
Figure 4-4  Terminals of VC10V-2416BRA and VC10V-2416BTA
Table 4-4 VC10V-2416BRA and VC10V-2416BTA terminal definition

Pin Function description
L/N 220Vac input terminal, live and neutral respectively
D Grounding
+24\V Auxiliary DC power for external equipment, used together with COM
COM Negative pole of the 24V auxiliary power for external equipment
SIS Input mode selection: sink mode when connected with +24V, and source mode when connected with COM
[ J Null, for isolation. Leave it suspended
X0 ~ X27 Digital input terminals. Input signals are generated when used together with COM
YO0, Y1, COMO Digital output terminals, group 0
Y2, Y3, COM1 D!g!tal output term!nals, group 1 The COMX of different output groups are isolated from each other
Y4 ~Y7, COM2 Digital output terminals, group 2
Y10 ~ Y17, COM3 Digital output terminals, group 3
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41.5 VC10V-1614BRA1 And VC10V-1614BTA1

The terminals of VC10V-1614BRA1 and VC10V-1614BTA1 are shown in Figure 4-5, and defined in Table 4-5.

@ @ @ COM S/S X0 X2 X4 X6 X10 X12 X14 X16 AVIl- @  AVI2-

OO0 OO0VCBOO00| | )
V00V VDO DOV DO

+24V X1 X3 X5 X7 X111 X13 X15 X17 AV1+ A1+ AV2+ Al2+

YO Y1 Y2 Y3 Y4 Y6 ® Y10 Y12 Y14 @ AVO+ AlO+

OOODOOODO00OD |
OO0 0D 000000

N
COMO @ COM1 COM2 Y5 Y7 COM3 Y11 Y13 Y15 @ AO- e
Figure 4-5 Terminals of VC10V-1614BRA1 and VC10V-1614BTA1
Table 4-5 VC10V-1614BRA1 and VC10V-1614BTA1 terminal definition
Pin Function description
L/N 220Vac input terminal, live and neutral respectively
D Grounding terminal PG
+24V Auxiliary DC power for external equipment, used together with COM
COM Negative pole of the 24V auxiliary power for external equipment
SIS Input mode selection: sink mode when connected with +24V, and source mode when connected with COM
[ J Null, for isolation. Leave it suspended
X0 ~ X17 Digital input terminals. Input signals are generated when used together with COM
YO0 Y1, COMO Digital output terminals, group 0
Y2Y3, COM1 Digital output terminals, group 1

The COMXx of different output groups are isolated from each other

Y4 ~Y7, COM2 Digital output terminals, group 2

Y10 ~ Y15, COM3 | Digital output terminals, group 3

AV1+, Al1+, AVI1-

Group 1 analog input terminals. AV1+: positive voltage input. Al1+: positive current input. AVI1-: common
negative terminal of current input and voltage input

AV2+, A2+, AVI2-

Group 2 analog input terminals. AV2+: positive voltage input. Al2+: positive current input. AVI2-: common
negative terminal of current input and voltage input

AVO+, AlO+, AO-

Analog output terminals. AVO+: positive voltage output. AlIO+: positive current output. AO-: common negative
terminal of voltage output and current output

4.2 Digital Input

4.2.1 Input Specification

The specification of digital Inputs of VC10V series PLC basic module is shown in Table 4-6.

Table 4-6  Specification of digital input

Item

Specification

Signal input mode

Sink/source mode, selectable through S/S terminal

Test voltage

24Vdc

Electric Input resitance

X0 ~ X7 terminal: 3.3kQ. Other terminals: 4.3kQ

parameter Input being ON

External circuit resistance smaller than 400Q

Input being OFF

External circuit resistance bigger than 24kQ
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ltem Specification

X0 ~ X7 are capable of digital filtering. Filtering time (set through user program): Oms, 8ms,
16ms, 32ms or 64ms

Hardware filtering [ The 1/0 terminals except X0 ~ X7 are of hardware filtering. Filtering time: about 8ms

X0 ~ X7: capable of high-speed counting, interrupt, and pulse catching

X0, X1: max. counting frequency up to 100kHz

X2 ~ X5: max. counting frequency up to 10kHz

Input frequency sum should be smaller than 200kHz

Common terminal Only one: COM

Filtering Digital filtering
function

High speed function

4.2.2 Input Terminal Internal Equivalent Circuit

PLC has built-in user switch status detection power supply (24Vdc), you can directly input the dry-contact digital signal.
To connect to the output of active transistor sensor, you need to use the open collector output mode. The PLC S/S
terminal is used to select signal input mode between source and sink. You can select the sink input mode by
connecting the S/S terminal with +24V terminal, which enables you to connect NPN type sensor. The internal
equivalent circuit and external wiring of sink input mode are shown in Figure 4-6. The specific external wiring mode is
introduced in 4.2.3  Wiring Of Source Input And Sink Input

External wiring PLC internal equivalent circuit

@ 24v

. Internal logic circuit

; 24Vdc auxiliary work power

[ COM | 24v power 24V/5VIGND
SIS

Q 4

Sensor ;
! [
: % i o
M & e

X1

g
|

Logic processing circuit

Input devices
o)

?ﬁ

X2

Figure 4-6  Sink input mode internal equivalent circuit

You can also connect in the source input mode by connecting the S/S terminal with COM, which enables you to
connect PNP type sensor. The internal equivalent circuit and external wiring of source input mode are shown in Figure
4-7. The specific external wiring mode is introduced 4.2.3 Wiring Of Source Input And Sink Input .
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External wiring PLC internal equivalent circuit !

+24V EYIr Internal logic circuit
: 24Vdc auxiliary work power i
gy COM| 24y power 24V/5VIGND !
X - 3
L osis i |
N ‘
Sensor

X0

Input devices
&
i A A
Logic processing circuit

o 5 @M

User self-prepared ‘
power supply

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

Figure 4-7 Source input mode internal equivalent circuit
Note that in the basic module, all input terminals should use the same input mode, either the source mode or the sink
mode. If you feel uncertain about the connection mode, contact your supplier, lest the equipment should be damaged.

The internal equivalent circuit and external wiring mode of I/O extension module are shown in Figure 4-8. For detailed
information about the external wiring mode, see 4.2.3 Wiring Of Source Input And Sink Input .

Logic circuit work power

External wiring provided by extension cable

Extension module internal

‘ 1
3 ! e int 24V/5V/GND |

iiiiiiiiiiiiiiiiiii | ; equivalent circuit !
| User self-prepared 773 ,—‘ SIS v !
| powersupplyor —— IS 3
! basic module i | p I !
| +24V/COM T 3 My :
fffffffffffffffffff S AR < T o
= 3 |

| )] |

n | c |

8 o X1 ) 7 ;

: S R |

> ! o |

© | 'F/\A/ﬂ “ e |

5 ! o :

g— Sensor @ X2 AN | .:;.{’ ‘

| - |

M ¢ T |

1 o } i s i

] Xn !

Figure 4-8 1I/O extension module internal equivalent input circuit

4.2.3 Wiring Of Source Input And Sink Input

The selection of input mode is determined by the sensor type: source input mode for PNP type sensor, sink input mode
for NPN type sensor, and both input modes are all right for dry contact.

The wiring of source input mode using module internal power is shown in Figure 4-9.
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Internal power |

supply | yp4y  Source mode
ST 2avx 24vde

. COM 24V_auxiliary power
 — U T L

Sensor i
[ i X Isolation
@ circuit

Figure 4-9 Wiring of source input mode using module internal power

The wiring of source input mode using external auxiliary power is shown in Figure 4-10.

User self-prepared
Source mode

power supply | oy
8 Soav+  24vdc
ﬁ com 24V/- auxiliary power

] _ SIS
T ]Sj}d (L — ;
[ L x | Isolation |
@7 circuit |

Figure 4-10 Wiring of source input mode using external auxiliary power

The wiring of sink input mode using module internal power is shown in Figure 4-11.

Internal power

supply ' woay_ Sink mode
S
" com 24V+ - 24vde
S o4y. auxiliary power
. s
Sensor X Isglatign
1Sy circuit

Figure 4-11  Wiring of sink input mode using module internal power

The wiring of sink input mode using external auxiliary power is shown in Figure 4-12.

Sink mode

24V+  24Vdc
24V- auxiliary power

User self-prepared i +24V.
power supply ]

| ‘ | }24Vd<‘

Sensor Lox Isolation
@f circuit

Figure 4-12  Wiring of sink input mode using external auxiliary power

4.2.4 Input Connection Example

Shown in Figure 4-13 is an example of an VC10V-1614BRA in connection with an VC10-0808ERN, which realizes
simple positioning control. The position signal that PG obtained is detected by high speed counting terminals X0 and
X1, the limit switch signal requiring fast response can be input through the high-speed terminals X2 ~ X7, and other

user signals can be distributed at input terminals.
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Use terminal block to
"--‘P -------- ------H----I----T--.-’:P---:P---T-
[ 1.-. -t
Sensor
@ AC - l——
= IHEIDEE RHR
1 1 X16 X17
L1} L}
oy VC10V-1614BRA 1] VC10-
Switching +5V e 0808ERN
power GND |
1
YO COMO Y2 COM1 Y4 Y5 Y6 Y7 COM2 Y10 Y11 COM3 YO Y1 Y2 COM
[SHs—sHeHsHsHsHeHe—{sHe RS} [SHeHS e
Figure 4-13  Electric connection of VC10V-1614BRA and VC10-0808ERN
4.2.5 Interrupt Function Of Input
In applications where instant response to the input signal should be made, the interrupt mode can be used. The rising
& falling edge of X0 ~ X7 input terminals correspond respectively to an interrupt, altogether 16 external interrupt
sources.
If an input port is used as an interrupt, the corresponding interrupt flag should be enabled and the corresponding
interrupt subprogram should be programmed. Pay attention to the following points:
® When using interrupt, the digital filter function of corresponding input port will be disabled and the filter time of the
corresponding port is set as zero automatically.
® When used as high-speed count input or interrupt input, the corresponding input port should use shielded
twisted-pair, with the shielding grounded (connected to © terminal or signal ground) to improve EMC.
® Some counters require multiple X input ports (for example, C242, C244, and C254 consist of 2, 3, 4 ports
separately, as shown in Table 4-7). The ports of this kind of counter cannot be used by other counters, nor be used
in common input mode.
® The maximum frequency of the counter input port is limited. Frequencies above that limit may result in incorrect
counting or abnormal system operation. Properly arrange the input port and select suitable external sensors.
4.2.6 High-speed Counting Function

The counter vs. X0 ~ X7 terminals relationship is shown in Table 4-7.

Table 4-7 Counter connection mode and features realized through X0 ~ X7

Input point Highest
X0 X1 X2 X3 X4 X5 X6 X7
Counter frequency (kHz )
Counter C236 |Up / Down 100
Counter C237 Up / Down 100
Sinale-oh Counter C238 Up / Down
_'”gl ©-PNASE " s unter C239 Up / Down
singie Counter C240 Up / Down
terminal
. Counter C241 Up / Down
counting 10
. Counter C242 |Up / Down Reset
input mode
Counter C243 Up / Down Reset
Counter C244 |Up / Down Reset Start
Counter C245 Up / Down Reset Start
Single ph Counter C246 Up Down 100
Um?; phase Counter C247 Up Down Reset
own
P . Counter C248 Up Down Reset
counting 10
. Counter C249 Up Down Reset Start
input mode
Counter C250 Up Down Reset Start
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Input point/ ., X1 X2 X3 X4 X5 X6 | x7 Highest
Counter frequency (kHz )
Dual oh Counter C251 | Phase A | Phase B 50
ual phase Counter C252 | Phase A | Phase B Reset
Up / Down
] Counter C253 Phase A | Phase B Reset
counting 5
) Counter C254 | Phase A | Phase B Reset Start
input mode
Counter C255 Phase A | Phase B Reset Start

Phase A: phase A input terimnal of dual phase counter. Phase B: phase B input terimnal of dual phase counter

Digital Output

Use Of Qutput

1. The output of VC10V series PLC is divided into relay type and transistor type. The two have quite different
parameters. It is necessary to distinguish them so as to avoid misuse.

2. If the load is inductive (like the relay coil), in a DC output, you need to parallel connect the user circuit with a
fly-wheel diode; in an AC output, you need to parallel connect the user circuit with RC surge absorbing circuit so as to
protect the PLC output relay contact. Generally no capacitive load should be connected to the relay output terminal.
However, if that is unavoidable, make sure the surge is smaller than the max. current explained in Table 4-9.

3. The transistor output terminal must comply with the maximum current limit (as the one in Table 4-9) to prevent
over-heating the output terminal. If more than one transistor-terminals output current larger than 100mA, distribute
them evenly on the output terminal instead of putting them close to each other, which is bad for ventilation.

4. It is recommended that the number of output channels that are on at the same time should not always exceed 60%
of the total number.

The comparison between relay output and transistor output is shown in Table 4-8.

Table 4-8 Relay output vs. transistor output

ltem Relay output Transistor output

Output mode Output when in ON state, or no output when in OFF state

The groups has one common terminal COMn that fit control circuit of different levels. The COMs are

Common terminal
isolated from each other

Voltage feature 220Vac; 24Vdc, no polarity requirement | 24Vdc, correct polarity required

Current requirement Accord with output electric specification (see Table 4-9)

Overall difference High driving voltage, large current Small driving current, high frequency, long lifespan

Loads with low action frequency such as Loads with high frequency and long life, such as control

Application
PP intermediate relay, contactor coil, and LEDs servoamplifier and electromagnet that act frequently

4.3.2 Output Specification

The digital output specification of VC10V series PLC basic module are listed in Table 4-9.
Table 4-9 Output specification

ltem

Relay output

Transistor output

External power

<250Vac, <30Vdc

5~ 24Vdc

Circuit isolation

By relay

Photocoupler

Operation indication

Relay output contacts closed, LED on

LED is on when optical coupler is driven

Leakage current of open circuit

/

Less than 0.1mA/30Vdc

Minimum load 2mA/5Vdc 5mA (5~24Vdc)
2A/1 point: YO0, Y1,Y2, Y3: 0.3A/1 point; Others: 0.3A/1 point,
’ .8A/4 point, 1.2 int, 1.6A int. A
Resistive load 8A/4 points, using a COM 0 §A/ point, A/6.pom , 1.6A/8 poin bove. 8
. . points, total current increases 0.1A at each point
Max. 8A/8 points, using a COM ;
tput increase
ou
. YO0, Y1: 7.2W/24Vdc
current Inductive load 220Vac, 80VA Others: 12W/24Vdc
o YO0, Y1: 0.9W/24Vdc
lllumination load 220Vac, 100W Others: 1. 5W/24Vdc
Response | ON-OFF 20ms Max YO, Y1: 10us
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ltem Relay output Transistor output
time | OFF-ON Others: 0.5ms
YO0, Y1 max. output frequency | / Each channel: 100kHz
Output common terminal Y0 Y1-COMO; Y2 Y3-COM1. After Y3, every 8 terminals use one isolated common terminal
Fuse protection No

4.3.3 Output Terminal Internal Equivalent Circuit

The output terminal internal equivalent circuit of relay output type PLC is shown in Figure 4-14.

PLC internal equivalent circuit

!| Internal logic circuit Yo
3 work power 24Vdc power j

| % ﬁ como

Output group 1

Output group 2

Logic processing circuit
Output driving circuit

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

Figure 4-14  Output terminal internal equivalent circuit of relay output type PLC

As shown in the figure, the output terminals are divided into inter-isolated groups. The output contacts of different
groups are in connection with different power circuits. When the inductive load is in AC circuit, it should be protected
with RC transient voltage absorbing circuit; when in DC circuit, it should be protected with fly-wheel diode, as shown in
Figure 4-15.

Figure 4-15 Protection circuit of PLC output contact
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The output terminal internal equivalent circuit of transistor output type PLC is shown in Figure 4-16.

PLC Basic module internal equivalent circuit
Internal logic circuit

K ‘ ‘ 5Vdc power Q
work power j Output group 0
< Q| COMO
y
}\‘ j Output group 1
Q COM1

- q Y2 —
=] i

[ =

5 3

(o)) =

£ o ‘ﬁ ] va

) )}

7] c ;

o] = @ 1

o S ‘ Output group 2
o -5' |

Q Q

=g =]

S o

j \\:@ Y7

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

Figure 4-16 Output terminal internal equivalent circuit of transistor output type PLC

As shown in the figure, the output terminals are divided into inter-isolated groups. The output contacts of different
groups can be connected with different power circuits. The transistor output can but be used only in 24Vdc load circuit,
and you need to mind the polarity of the power supply. When driving an inductive load, it should be protected with a
fly-wheel diode, as shown in Figure 4-15.

4.3.4 Output Connection Example

Figure 4-17 shows the connection between an VC10V-1614BRA and an VC10-0808ERN. Different output groups can
connect different signal voltage circuits. Some output groups (like YO-COMO) are connected to the 24Vdc circuit, and
powered by the local 24V/COM; some other groups (like Y1-COM1), to the 5Vdc circuit; and others (like Y2 ~ Y7), to

the 220Vac circuit. This is a demonstration of how different output groups can use circuits of different voltage.

Low voltage circuits

| (] 0 (] (W] (] (] (] (W] (] 0l
L [D] N [ 2] como{ sisf—{QHRHSHRHRHHRHS) [ < HSKS]
I 1t X0 X1 X2 X3 X4 X16 X17 X0 X1 X7
" L1
VC10V-1614BRA VC10-0808ERN
+24V 1]
Switching +5V -y
power GND ==
1
Y0 COMO Y2 COM1 Y4 Y5 Y6 Y7 COM2 Y10 Y11 Ccom3 YO Y1 Y2 Com
_ EER
AC-L
i G W AC-N

220Vac circuit

Use terminal block to
connect common terminals

Figure 4-17  Electric connection between VC10V-1614BRA and VC10-0808ERN
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4.3.5 Special Function Of Output

4.4

4.5

451

The transistor output basic module comprises two high-speed output terminals: YO and Y1, both of which can output
high-speed pulses independently. When a terminal outputs high-speed pulses, it is recommended to use shielded
twisted pair (with shield grounded to terminal © or signal ground) as the input cable to improve EMC. The high-speed
output frequency can reach 100kHz, and provide high-speed I/O instruction and positioning instruction to manage the
high-speed output channel. For details, see VC10V Series PLC Programming Manual.

Input/Output Status Indicator

The status indicator displays the digital input and output status, as shown in Figure 4-18.

System status %

indicators Q 6850600806008 7

___Input status
indicators
A

A\

Output status
indicators

= & & 5 B R

Figure 4-18 Basic module status indicator position

The input status indicator turns on when the input terminal is closed (ON state). Otherwise, the indicator is off.

The output status is displayed by the output status LED, which turns on when the output terminal is closed (ON state,
or when Yn and COMn is looped). Otherwise, the indicator is off.

Analog Input & Output

Usage Of Analog Signal Terminal

VC10V series PLC also provides AD/DA function that constitutes a small-scale and inexpensive solution for users who
need to control analog signal. The models that support analog I/O are listed in Table 4-10.

Table 4-10 VC10V series PLC models that supports analog I/0

Analog input Analog output

Model
Channel number | Voltage input Current input Channel number | Voltage output | Current output

VC10V-1614BRA

1 2 Yes Yes 1 Yes Yes

VC10V-1614BTA

1 2 Yes Yes 1 Yes Yes

The preceding text has introduced the terminal position and definition of VC10V-1614BRA1 and VC10V-1614BTA1.
The detailed description of analog I/O terminals is shown in Table 4-11.

Table 4-11 VC10V-1614BRA1 and VC10V-1614BTA1 analog I/O terminal definition

Terminal Description Terminal Description
AV1+ Input channel 1: voltage input
P 9 . i AVO+ | Output channel: voltage output
Al1+ Input channel 1: current input Anal
nalo
Analog AVI1- Input channel 1: common GND ) 9
. . signal AlO+ Output channel: current output
input AV2+ Input channel 2: voltage input
- output
Al2+ Input channel 2: current input
AO- Output channel: common GND
AVI2- Input channel 2: common GND

Note: The voltage input and current input cannot use the same channel at the same time. To measure the current signal, short the
voltage input terminal and current input terminal

The internal equivalent circuit of the analog signal I/O part is shown in Figure 4-19.
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Voltage input 150KQ

Current
,,,,,,,, output

Current
load

or

voltage
output

AGND

Current input 150KQ

Voltage
load

] N
® e AGND

Figure 4-19 Internal equivalent circuit of analog I/O

Refer to Figure 4-19 for the wiring, and note the following eight points:

1. Use shielded twisted pair for the analog input and output. The signal cable should be away from power cables or
any cable that may generate EMI.

2. If the signal I/O is affected by electric noise or voltage fluctuation, you can connect to the cable a capacitor (0.1 » F ~
0.47 1 F/25V). A ceramic capacitor is recommended.

3. If the electric interference is strong, ground the cable shield.

4. If the present channel inputs current, short its voltage input terminal and current input terminal.

5. Do not use the suspended pin on the user terminal.

6. The PLC could be damaged if the voltage output is shorted, or if a current load is connected to a voltage output.

7. Properly ground the module GND terminal ©.

8. Use single-point grounding at the load end of the output cable.

Analog I/O Specification

The specification of analog 1/O is shown in Table 4-12.

Table 4-12 Analog I/0O specification

ltem Specification
Max. conversion AD conversion | 2 channels, totally 4ms
speed DA conversion | 4ms/channel
Voltage input -10 ~ 10Vdc (input impedance =200kQ), input signal freq. <10Hz. Warning: the unit could be
Analog input damaged with input voltage >+15Vdc
range Current input -20 ~ 20mA (input impedance: 250Q), input signal freq. <10Hz. Warning: the unit could be
damaged with input voltage >+30mA
Analog output Voltage output | -10~10Vdc(external load impedance: 2kQ~1MQ)
range Current output | 0 ~ 20mA (external load impedance: <500Q)
Digital I/O range -10000 ~ 10000

Voltage input 5mV

. Current input 10uA
Resoultion

Voltage output | 5mV

Current output | 10 1 A

Analog input DC -10 ~ 10V, -20 ~ 20mA: +1%

Overall precision

Analog output | +1%

Isolation Between analog circuit and digital circuit: optical coupler. Between analog channels: none
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4.5.3 Analog Terminal Configuration

The special data registers that are accessible to analog terminals are defined in Table 4-13. For detailed information,
see VC10V Series PLC Programming Manual.

Table 4-13 Data registers accessible to analog terminals

Address Name R/W Range

SD172 Average sample value of A/D channel 0 R -10000 ~ 10000

SD173 Sampling times of A/D channel 0 R/W 1~ 1000

SD174 Average sample value of A/D channel 1 R -10000 ~ 10000

SD175 Sampling times of A/D channel 1 R/W 1~ 1000

SD178 Output value of D/A channel 0 R/W -10000 ~ 10000
Note: the default of SD173 and SD175 is 1
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5.1

Communication Port

Chapter 5 Communication And Networking

VC10V series PLC basic module provides two serial asynchronous communication ports, namely PORTO and PORT1.
The specification of the communication ports is shown in Table 5-1.

Table 5-1 VC10V series basic module communication port specification
Socket Signal Work .
Port Protocol Application Supported baud rate (bps
type level mode pplicat PP . (bps)
Programming User pr?grammlng, . 9600 and 19200
protocol debugging and monitoring
Work i ti ith
MODBUS oriein connection wi 38400, 19200, 9600, 4800,
} HMI, or work as a slave
. Full slave station . . 2400, 1200
PORTO | Mini DIN8 | RS232 duplex station through networking
P Free-port User defined 38400, 19200, 9600, 4800,
protocol 2400, 1200
ECBUS Sharing of partial data with 115200, 57600, 38400, 19200,
protocol® other PLCs in the network 9600, 4800, 2400, 1200
MODBUS :’:::E T]Sn";f;;igatt'g” 38400, 19200, 9600, 4800,
master station 9 ) 9 2400, 1200
control other equipment
Work | tati
,RS485 | MODBUS thr‘:u isns:v\;zri; 'Or(')r work | 38400, 18200, 9600, 4800,
PORT1 | EK500V RS485 half slave station ) 9 ) ) 9 2400, 1200
duplex in connection with HMI
P Free-port User defined 38400, 19200, 9600, 4800,
protocol 2400, 1200
ECBUS Sharing of partial data with 115200, 57600, 38400, 19200,
protocol other PLCs in the network 9600, 4800, 2400, 1200
Work t tati
MODBUS th:’c:u isn";f;;rk; at';’” 38400, 19200, 9600, 4800,
master station 9 . 9 2400, 1200
control other equipment
Work | tati
RS485 | MODBUS orieas siave stafion 38400, 19200, 9600, 4800,
} through networking, or work
PORT2 | EK500V RS485 half slave station ) ) ) 2400, 1200
duplex in connection with HMI
P Free-port User defined 38400, 19200, 9600, 4800,
protocol 2400, 1200
ECBUS Sharing of partial data with 115200, 57600, 38400, 19200,
protocol other PLCs in the network 9600, 4800, 2400, 1200

The communication protocol of PORTO is selected through the mode selection switch, as shown in Figure 5-1.

PORT

RS485 terminal

000

A amplified

PORT2

v RS485 terminal

Name Description
GND | Ground
Serial data
4 RXD receiving pin (from
RS232 to PLC)
Serial data
5 TXD transmitting pin (from
PLC to RS232)
1,26 Reserved Undeﬁned pin,
7,8 leave it suspended

Figure 5-1 Communication port and mode selection switch

As a dedicated port for user programming, PORTO can be switched to programming protocol through the mode
selection switch. The PLC operation status vs. PORTO protocol switching is shown in Table 5-2.

Table 5-2 PORTO protocol mode switching

| Mode selection switch setting | Status |

PORTO protocol
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5.2

5.2.1

522

Programming protocol, or Modbus protocol, or Free-port protocol, or N: N network

ON Runni
tnning protocol (ECBUS), as determined by user program and system configuration
TM (ON = TM) Running )
Converted to programming protocol
TM (OFF = TM) Stop
OFF Stop If the system configuration of user program is Free-port protocol, it converts to

programming protocol automatically after stop; or system protocol keeps unchanged

PORT1 and PORT2 is ideal for connection with equipment that can communicate (such as inverters). With Modbus
protocol or RS485 terminal free protocol, it can control multiple devices through a network.

Its terminals are fixed with screws. You can use a shielded twisted-pair as the signal cable to connect communication
ports by yourself.

Programming Environment

Programming Tool

The editing and downloading of the VC10V series PLC user program needs integrated software. The programming
software can run on the personal computer. OS: Microsoft Windows7, Windows10 The minimum hardware
requirements are listed in Table 5-3. V

Table 5-3 Hardware requirements of VC10V series PLC programming software

Item Min. configuration Recommended configuration

CPU

Memory

Graphics card

Communication port A RS232 serial communication port with DB9 output socket

Others PLC dedicated programming cable

The integrated program system is compatible with IEC61131-3 standard. Ladder diagram, instruction list, and
sequential function chart can be used to program. Besides, the unit has such functions as up/downloading, monitoring,
debugging, and on-line modifying. The software also provides practical instruction guide and on-line help. For details,
see r Programming Software User Manual.

The program can be stored in the handset, which supports bi-directional transmission of programs with PC.

Programming Cable

provides a serial communication cable to download programs. The two ends of the cable are Mini-DIN8 and DB9
respectively. The cable models are listed in Table 5-4.

Table 5-4 PLC programming cable model

Model Name Length Description

B2053RASL3 | USB programming cable 2m USB to RS232

VC10V Series PLC User Manual



Chapter 6 Installation 25

Chapter 6 Installation

6.1 Safe Precaution

A Danger

The PLC is applicable to locations that meet Installation category Il and Pollution Degree 2 (IEC 61131). The
installation environment should be free from dust, oil smoke, conductive particle, corrosive or flammable gases, high
temperature, condensation, and rain. Besides, vibration and impact also affect the PLC normal operation and shorten
its lifespan.

It is recommended to install the PLC, together with the matching switches and contactors, in a dedicated electric
cabinet and keep the cabinet ventilated. If the location has high ambient temperature or heat generating equipment
nearby, install forced convection devices on top or sides of the cabinet to avoid over-temperature.

During drilling or wiring, prevent the metal particles or wire segments from falling into the PLC casing, which may
cause fire, fault or misact.

After the PLC installation, clean the ventilation duct to prevent blocking, which may cause bad ventilation, or even fire,
faults or misact.

Do not online connect, plug or unplug cables, which is apt to cause electric shock or damage the circuit.
Installation and wire connection must be firm and reliable. Poor connection could cause misact.

6.2 Installation Sizes

6.2.1 VC10V-1410BRA And VC10V-1410BTA

The sizes and installation holes of VC10V-1410BRA and VC10V-1410BTA are shown in Figure 6-1.

71.2

EEEED ]

DE g || 2=
DIN rail

BEA0NI0D 1 fixing slot
—— 11 (35mm) o)

=7

0
90

Figure 6-1 Cutout sizes of VC10V-1410BRA and VC10V-1410BTA

6.2.2 VC10V-1614BRA And VC10V-1614BTA

The sizes and installation holes of VC10V-1614BRA and VC10V-1614BTA are shown in Figure 6-2.

71.2 140

N @4.5\‘ 609
T '

D - FOTEETEs
| | )| = ooooocvoooooco
DIN rail

geanoann fixing slot Hm i
(35mm)

0

O

Figure 6-2 Cutout sizes of VC10V-1614BRA and VC10V-1614BTA

6.2.3 VC10V-2416BRA, VC10V-2416BTA, VC10V-1614BRA1 And VC10V-1614BTA1

The sizes and installation holes of VC10V-2416BRA, VC10V-2416BTA, VC10V-1614BRA1 and VC10V-1614BTA1 are
shown in Figure 6-3.
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71.2
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Figure 6-3 Cutout sizes of VC10V-2416BRA, VC10V-2416BTA, VC10V-1614BRA1 and VC10V-1614BTA1

6.2.4 Extension Module

The sizes and installation holes of I/O extension modules VC10-0808ERN, VC10-0808ETN, VC10-1600ENN,
VC10-0016ERN and VC10-0016ETN are shown in Figure 6-4, which are the same as special function modules
VC10-4AD, VC10-4DA, VC10-5AM, VC10-4TC, and VC10-4PT.

71.2 24. 61 ‘

q] 81 Ego

U

00000000

=

=J

Figure 6-4 Cutout sizes of I/O extension module and special function module

6.3 Mechanical Installation

6.3.1 Location

The PLC must be installed horizontally on cabinet backboard, as shown in Figure 6-5.

o

Figure 6-5 Installation position

As shown in the figure, the only correct installation position is to put the PLC long side horizontal, which is ideal for air
flow. Keep at least 15cm of clearance respectively at the top and bottom of the PLC, and do not put any
heat-generating devices below.
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6.3.2 Procedures

6.4

6.4.1

DIN rail mounting

Use the 35mm-wide DIN rail for the installation, as shown in Figure 6-6.

Rail stop - Rail stop
Il
O sss ‘
e 1
Pull out the 35mm DIN rail Press back the
DIN rail clip DIN rail clip

Figure 6-6 DIN rail installation
Follow the following procedures:
1. Fix the DIN rail to the backboard.
2. Pull out the clip on the bottom of the PLC.
3. Hook the back of the PLC onto the rail.
4. Push back the clip, make sure PLC has been fastened to the rail.
5. At last, mount two rail-stops at the two sides to avoid sliding.

Screw fixing

Fixing the PLC with screws can stand greater shock than rail mounting. Use M3 screws through the ®4 mounting
holes on PLC enclosure to fix the PLC onto the backboard of the electric cabinet, as shown in the following figure.

_Fix with M3 bolt
|Bed 00000000

e ». ( -
‘ E \ —— -
@ 4 installation hole Fix with M3 bolt

Figure 6-7 Screw fixing
Wiring
Precautions

A Danger

1. Do not use PLC in a environment with dust, oil smoke, conductive particle, corrosive gases, flammable gases, high
temperature, condensation, rain water, vibration and impact. Electric shock, fire and mis-operation will also damage
the PLC.

2. During drilling or wiring, prevent the metal particles or wire segments from falling into the PLC casing, which may
cause fire, fault or misact.

3. After the wiring, clean the PLC and put the terminal covers in position before power on to avoid electric shock.

4. After the PLC installation, clean the ventilation duct to prevent blocking, which may cause bad ventilation, or even
fire, faults or misact.

5. Do not online connect, plug or unplug cables, which is apt to cause electric shock or damage the circuit.
6. Installation and cable connection must be firm and reliable. Poor connection could cause misact.
7. Use shielded twisted pair for the transmission of analog and high frequency signals to improve system IMS.

8. Input AC power through the L and N terminals as stipulated in this manual. Misconnection of the AC power will ruin
the PLC.

9. Do not use external power to feed the +24V terminal of the basic module, or the module will be damaged.
10. Do not lay the PLC input & output signal cables parallel with power cables or cables with strong interference.
11. Do not share a GND between the basic module and a power system.
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6.4.2 Cable Specification

When wiring a PLC, use multi-strand copper wire and ready-made insulated terminals to ensure the quality. The
recommended model and the cross-sectional area of the cable are shown in the following table.

Table 6-1 Recommended PLC cable models

Wire Cross-sectional area Recommended model Cable lug and heat-shrink tube
AC power cable (L, N) | 1.0 ~2.0mn’ AWG12, 18 H1.5/14 round insulated lug, or tinned cable lug
Earth cable (D) 2.0mm? AWG12 H2.0/14 round insulated lug, or tinned cable end
Input signal cable (X T1- T1- Iderl | 4 heat
pu |g' (X) 0.8 ~ 1.0mm? AWG18, 20 U . 3 or OT1-3 solderless lug, ®3 or ®4 hea
Output signal cable (Y) shrinkable tube

The recommended cable processing-method is shown in the following figure.

UT solderless lug

H type round insulated lug
ll—

Tinned cable end [ Cable

PG (.

Figure 6-8 PLC cable processing method
Fix the prepared cable head onto the PLC terminals with screws. Fastening torque: 0.5 ~ 0.8Nm.

6.4.3 Connecting Power Cables

(R Note

The power supply input is an accessory to the basic module. You should offline connect the power cable to the power supply
input and insert the power supply input into PLC basic module.

A Danger

1. There are two kinds of VC10V series PLCs in terms of their input powers: 220Vac and 24Vdc. Make sure the power
input is correct before wiring and power on.

2. PLC is applicable to control circuits, and there should be lightning protection devices in its AC power circuit.
Separate the PLC power circuit from the power circuit of other equipment to avoid operation over-voltage.

3. Do not input the AC power or DC power to the 24Vdc output terminal of the basic module.

4. Do not online connect, plug or unplug the cable to avoid electric shock and damaging the equipment.

5. Make sure the power supply input is connected firmly to the PLC basic module, lest there should be electric shock
or damage due to loosened terminals.

Connect the power cables according to Figure 6-9.

AC-N

AC -/

—~ L[ Pc| N H24v[col

24V . ~
Switching =y ] - VC10-4AD
power GND | L, VC10-4DA
VCA10- VC10-4AM
VC10V-1614BRA 0308ERN VC104TC

Figure 6-9 Connecting AC power and auxiliary power
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6.4.4 Connecting GND Cables

A reliable GND cable can improve PLC safety and IMS. During the installation, connect the PG terminal @ of PLC
power input with the ground electrode. It is recommended to use the AWG12~16 cable, keep it as short as possible,
and use an independent grounding device. Avoid sharing common routes with the ground cable of other equipment
(especially those with strong interference), as shown in the following figure.

PLC Other PLC Other PLC Other
equipment equipment equipment
Best Better Worst

Figure 6-10 PLC grounding method

If PLC extension modules are used, connect the ground cable of each module to the ground electrode separately, as
shown below.

PLC basic Extension Extension PLC basic Extension Extension
module module 1 module 2 module module 1 module 2
Better Worse

Figure 6-11 Grounding of PLC basic module and extension modules

6.4.5 Connecting Input And Output Signal Cables

The wiring of a PLC system may involve connecting multiple cables to the same terminal, such as +24V, COM, output
common terminal COMn (see Figure 4-13 and Figure 4-17). In that case, it is recommended to use the extension
terminal bar, attached with identifying labels made onsite. Connect the input and output terminals according to the
instructions in Chapter 4 1/O Features.

6.4.6 Connecting Extension Bus

Before powering on the basic module, remove the cover from the extension cable terminal at the right of the basic
module and insert the extension cable of the extension module into the basic module. To connect multiple extension
modules, just connect them in the same way one by one. See Figure 6-12.

Remove extension port —
cover before connection

Extension cable Extension cable

Figure 6-12 Connecting extension module

Note

Pay attention to the direction of the plug during extension module connection and insert gently to avoid damaging the
pins.
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6.5

Setting Addresses For I/0O Channels Of Extension Module

The VC10V series basic modules can automatically identify the connected extension modules and set their addresses

by their connection order.

The extension module address is set upon the first power on and will remain. Do not insert or remove the extension

module during operation, otherwise abnormalities may occur.

® The addresses of I/O channels are octal, numbered as 0, 1, ... 7, 10, 11 and so on, without numbers 8 and 9.

® The input terminals of all modules (basic and extension) are numbered as X0, X1, X2, ...X7, X10, X11 and so on,
while the output terminals are numbered as YO, Y1, Y2, ...Y7, Y10, Y11 and so on. Every eight channels forms
one group. If the remaining channels are less than 8, the unused numbers will be left unassigned.

For example, in module VC10V-1614BRA, its 16 input channels are numbered asX0 ~ X17, and the next extension

module starts from X20. If the module has 14 output channels that are numbered as YO ~ Y15, there will be no

channels numbered as Y16 or Y17, because the output channels of the next extension module will start from Y20.

The extension modules’ I/0O channels are numbered in accordance with the module’s connection order. See Figure

6-13 for a numbering example.

EC10V-1410BRA 0808ETN 0008ERN 0800ENN [ OOO08ETN

X0 ~ X15 X20 ~ X27 X30 ~ X47
YO ~ Y11 Y20 ~ Y27 Y30 ~ Y37 Y40 ~ Y47

Figure 6-13 Numbering the extension modules’ channels
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7.1

7.2

7.3

7.3.1

Chapter 7 First Poweron And O&M

Read the precautions in this manual carefully and strictly follow the instructions during installation and wiring. Check
against the safety requirements and confirm the correctness before the power-on.

Pre-poweron Inspection

1. Make sure that the input power voltage meets the PLC rating, and the power cables are connected to the right
terminals. Note that the 220Vac power supply terminals are L and N, while the 24Vdc power supply terminals are ®
24Vdc ©. Do not confuse the power supply terminals with +24V and COM.

2. Make sure that the user input cables are connected to PLC input terminals in accordance with the respective
technical specification.

3. Check the output terminals, and make sure that, if the output circuits are of different voltage levels, output terminals
of different voltage levels are assigned to different groups, so as to avoid short circuits.

4. Make sure that the connecting method and model of GND cables meet the requirements.

5. Make sure that no alien objects have fallen into the PLC casing, and the ventilation duct is clear.

6. If the host or human machine interface is needed, make sure that the communication cable has been correctly
connected.

Poweron Operation

1. Power on the PLC, and the PLC POWER indicator should turn on.

2. Run the software on the host and download the user program to the PLC.

3. After checking the downloaded program, set the mode selection switch to ON, and the RUN indicator should turn on.
If the ERR indicator turns on instead, the user program or system must have been faulty. Remove the fault by referring
to the VC10V Series PLC Programming Manual.

4. Power on the PLC external system to start system debugging.

RUN & STOP Status Switchover

Status Description And Mode Selection

The PLC statuses include RUN and STOP. To help users control the system, the basic module provides multiple status
control methods, such as mode selection switch, software, communication port (like MODBUS), and input terminals
X0 ~ X17.

RUN

When the basic module runs, the system will execute the user program, which involves a scanning period including
four tasks (executing user program— communication — internal task — refreshing 1/O).

STOP

When the basic module is stopped, the system will not execute the user program. Only three of the four tasks in a
scanning period will be executed (communication — internal task — refreshing 1/0).

Mode selection switch

PLC provides a mode selection switch, which enables you to switch the programming protocol and select running
mode. The setting of this switch has been described in Table 5-2. The relationship between the setting of mode
selection switch and the PLC status as well as programming protocol is shown in the following table.
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7.3.2

7.3.3

7.4

Table 7-1 Mode selection switch setting

Present state Switchover State afterward Description

RUN ON—™TM RUN PORTO protocol changes to programming protocol
RUN T™M — ON RUN PORTO protocol changes to the one set in the system block
RUN ™M — OFF STOP System stops. Protocol changes in the same way as above row
STOP OFF ™ TM STOP PORTO protocol changes to programming protocol
STOP TM ™ OFF STOP PORTO protocol changes to the one set in the system block
STOP T™ — ON RUN System starts. Protocol changes in the same way as above row

How To Start (STOP—RUN)

Reset mode

When the mode selection switch is set to ON, the system will run automatically once it is powered on.

Note: If the Input Channel Control Mode “Startup mode of the input point” is enabled in the system configuration, the
designated input channel should be ON, or the system cannot enter the RUN status. See the following text for detailed
description of input channel control mode.

Manual mode

You can run the system in the STOP status by setting the mode selection mode to ON.

Communication mode

A system in the stop status will enter the RUN status after receiving the RUN instruction through communication.
Input channel control mode

In the STOP status, when system detects the OFF — ON change of the designated input terminal, the basic module
will enter the RUN status.

Note that when using the input channel control mode, you need to enable the Input Channel Control Mode in system
configuration and set the mode selection switch to ON.

How To Stop (RUN—>STOP)

Reset mode

When the mode selection switch is set to OFF, the running system will stop automatically once it is reset.

If the Input Channel Control Mode is enabled in the system configuration, the designated input channel should be OFF,
or the system cannot be stopped.

Manual mode

You can stop a running system by setting the mode selection switch to OFF.

Communication instruction mode

A running system will stop after receiving the STOP instruction through communication.

Command control mode

Arunning system will stop after executing the STOP command.

Error stop mode

A running system will stop executing user program after detecting serious errors (such as user program error and user

program overtime).

Routine Maintenance

Note the following during routine maintenance:

) Keep the PLC working environment clean to prevent alien objects from entering the PLC casing.
) Keep the PLC ventilation in good condition.

®  Keep all cable connections in good condition.
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8.1

Chapter 8 Troubleshooting

Symptom And Handling Method

When abnormalities occur to the PLC, check the following:

1. The power cable connection and related switches & protection devices
2. The user terminals connection

3. The setting of mode selection switch

If the PLC still does not work after checking the preceding items, carry out analysis over PLC status and I/O indicators
by referring to Table 8-1.

Table 8-1 Symptom and handling method

Symptom

Possible causes

Handling method

All LEDs are off

Power supply failure or low-voltage

Check the power supply and remove the fault

Power switch off or fuse broken

Power supply cable connection error

Check the related switches, cable or fuses and
remove the fault

Power board damaged

POWER LED blinks

Bad connection of power supply cables

Current limit due to too many extension modules
connected

Current limited due to short circuit of 24V/COM
auxiliary power output

Make sure that:

1. The voltage between terminals L and N is
normal

2. No short circuit or too heavy load between
24V and COM terminal

ERR LED blinks

User program error

to edit user program again, correct the fault and
download again

Actual run time exceeds WDT set time

Set longer WDT time

RUN LED is off

Mode selection switch is not ON

Set the switch to ON

The operation control mode is set to terminal mode,
while the terminals are set OFF

Close the designated operation control terminals

The host stopped the PLC through communication

Start the PLC through the host

Sysetm stopped upon errors

Check PLC application system

Input status indicator
inconsistent with input
terminal status

The on resistance of user cables too big

Correct the external circuit electric parameters.
For example, short the cable, or don not use too
thin cables

Bad contact of signal circuit

Output cannot be shut
off

Bad connection of external connection

Check the connection and remove the fault

Relay contact damaged

Status indicator
inconsistent with
actual output terminal
status

Relay faulty, or indicator damaged

You can exchange the relays that act frequently
with those that stay idle

Unable to download,
upload or monitor

Bad cable connection, or incorrect setting of PLC
ON/TM/OFF

Use PLC download dedicated communication
cable

Serial ports unable to
control other
equipment

Bad cable connection, or cable signal property
wrong, like having TXD and RXD confused

Connect the signal cable correctly

Master and slave setting inconsistent, including the
baud rate, parity check, digit number, and address

Set the communication parameters consistently

Master and slave use different protocols

Set the communication protocols consistent

1/0O extension module
not responsive, or
special extension
module not responsive

Bad connection of extension cable

Power off the check, remove the fault and power
on again
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Symptom

Possible causes

Handling method

Low speed counting
inaccurate

In most cases, it is due to input signal curves being
subject to strong interference

Parallel connect a 22uF, 50V capacitor to the
counter input terminal. Be careful with the
capactor polarity

In some cases, it is due to the detected signal cycle
being shorter than PLC program execution cycle

If user program execution cycle cannot be
shortened, arrange the counting signal at the
high speed counter terminal. If it is set to
constant scanning, set a proper scanning time

8.2 Error Code

The error codes and types are listed in Table 8-2.

Table 8-2 Error code and type

Error code Meaning Error type Description
0 No error
1~19 Reserved
User program stopped. ERR indicator turns on.
20 Serious 1/O error System error To remove this fault, power off and check
hardware
21 Extend 1/O serious error System error ERR ind.icator turns on. This alarm is cleared
automatically upon the revoval of the fault
Ext(larnal 22 Special Module Severe Error System eror ERR |nd.|cator blinks. This alarm is cleared
setting automatically upon the revoval of the fault
error (20 ~ Real time clock error refreshing ERR indicator blinks. This alarm is cleared
23) 23 (wrong time is read during system | System error .
automatically upon the revoval of the fault
update)
EEPROM Read and Write ERR indicator blinks. This alarm is cleared
24 _ System error .
Operation Error automatically upon the revoval of the fault
25 Local Analog Value Error System error ERR |nd.|cator blinks. This alarm is cleared
automatically upon the revoval of the fault
User program stopped. ERR indicator turns on.
40 User program file error System error To remove this fault, download new program or
format the disk
User program stopped. ERR indicator turns on.
41 System configuration file error System error To remove this fault, download new system
configuration files or format the disk
User program stopped. ERR indicator turns on.
42 Data block file error System error To remove this fault, download new data block
file or format the disk
Storage User program not stopped. ERR indicator
error (40 ~ blinks.
45) 43 Battery backup data lost error System error To remove this fault, clear the register, or format
the disk, or reset
User program not stopped. ERR indicator
44 Forced list lost error System error blinks. . .
To remove this fault, clear the register, or force,
or format the disk, or reset
User program not stopped. ERR indicator is off.
45 User info file loss error System error To remove this fault, download new program
and data block files, or format the disk, or reset
46 ~ 59 Reserved
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Error code Meaning Error type Description
60 User program compilation error Execution error | User program stopped. ERR indicator turns on
User program operation overtime
61 error prog P Execution error | User program stopped. ERR indicator turns on
illegal user program instruction
62 9 . prog Execution error | User program stopped. ERR indicator turns on
execution error
lllegal element type of instruciton
63 9 yp Execution error | User program stopped. ERR indicator turns on
operand
Instruction 64 lllegal instruction operand value Execution error
execution 65 Outside instruction element range | Execution error
error (60 ~ 66 Subprogram stack overflow Execution error
( p. 9 User program keep running. ERR indicator
75) User interrupt request queue , ; )
67 Execution error | keeps off. The corresponding error code will be
overflow .
Tiomai AboTT m prompted in SD20
68 egal fabel jump or subprogram Execution error
call
69 Divided by 0 error Execution error
When stack size, or stack elements are smaller
70 Definition error of stack operated Execution error | than zero, or stack element number exceeds
the limit of stack size
71 Reserved
o
72 pnde ined user subprogram or Execution error
interrupt subprogram
ing FROM/TO instruciton t
73 Using FROM/TO ins rgc! onto Execution error
access module not existing
I h ing FROM/T
74 _/O errqrw en using FROM/TO Execution error
instruction
i I/0 h ing REF
Instruc.tlon 75 : erro.r when using Execution error
execution instruction
error (60 ~ 76 Cannot set real time clock time Execution error
75) using TWR
Parameter 3 of PLSR instruction
77 not inappropriate under constant Execution error
scan
78 BFM unit of accessed special Execution error
module exceeds range
79 ABS Data Read Timeout Execution error
80 ABS Data Read and Check Error | Execution error
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Type | Instruction Function description Type Instruction Function description
LD NO contact power-flow loading MOV Move word data transmission
LDI NC contact power-flow loading DMOV Move double word data transmission
AND NO contact power-flow and RMOV Move floating point number data
ANI NC contact power-flow and S transmission
OR NO contact power-flow or f_:’ BMOV Move data block transmission
ORI NC contact power-flow or E SWAP Swap bytes
ouT Power-flow output g | XcH Swap bytes
SET Set 2 DXCH Exchange double word
RST Reset £ FMOV Fill data block
ANE Power-flow block and § DFMOV Fill data block double word
ORB Power-flow block or g wzif :::: .rﬁmff
c | INV Power-flow block inverse e
2 NOP No operation PUSH P.USh. -
§ MPS Output power-flow input stack FIFo Firstin-first-out
E Read output power-flow stack top LIFo Last-infirst-output
% MRD value ADD Integer math
3 MPP Output power-flow stack pop off DADD Add doubla Intager
SuB Subtract integer
McC Main control DSuUB Subtract double integer
MCR Main control reset INC Increment integer
EU Power flow rising edge detection DINC Increment double integer
ED Power flow trailing edge detection c DEC Decrement integer
TON On-delay timing % DDEC Decrement double integer
TOF Off-delay timing 2 MUL Multiply integer
TMON Monostable timing £ [DmuL Multiply double integer
TONR On-delay remember timing % DIV Divide integer
cTy 16-bit counter counting up £ [oov Divide double integer
CTR 16-bit counter loop cycle counting i-’; VABS Integer absolute value
DCNT 32-bit counting = DVABS Double integer absolute value
LBL Jump label definition NEG Negative integer
cJ Conditional jump DNEG Negative double integer
CALL Calling a subprogram sQT Square root integer
5 CSRET Conditional return from user DSQT Square root double integer
§ subpr.olgram i SUM Sum integer
:é CFEND Conditional end from user main DSUM Sum double integer
5 progr?rn i RADD Add floating point number
= CIRET Conditional return from user interrupt - RSUB Subtract floating point number
8 subprogram S i i i
= FOR Cydle f_D, RMUL M.ul.tlply floa.tlng p.omt number
g NEXT Return from cycle *g RDIV Divide floating point number
E WDT User program watchdog reset é RVABS Floating point number absolute value
9 g RNEG Negative floating point number
STOP User pr?gram stop o RSQT Square root floating point number
El Ehable |.nterrupt 'g SIN Floating point number SIN
DI Disable interrupt § COS Floating point number COS
c STL SFC state Io:?d % TAN Floating point number TAN
S | SET Sxx SFC state shift Qo - -
0B OUT Sk SEC state um -ga LN Floating point number LN
% 2 jump K EXP Floating point number EXP
g RST Sxx SFC state reset E POWER Floating point number exponentiation
RET SFC program end RSUM Sum floating point number
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Type Instruction Function description
ABS Read current value
25 [ZRN Zero return
é g PLSV Variable speed pulse output
E g DRVI Relative position control
DRVA Absoulte position control
S TRD Read real-time clock
S § [TWR Write real-time clock
g S [TADD Add clock
I % [TsuB Subtract clock
¥ HOUR Timing list
LD= Compare integer LD=
LDD= Compare double integer LDD=
LDR= Compare floating point number LDR=
LD> Compare integer LD>
LDD> Compare double integer LDD>
LDR> Compare floating point number LDR>
LD>= Compare integer LD>=
LDD>= Compare double integer LDD>=
LDR>= Compare floating point number LDR>=
LD< Compare integer LD<
LDD< Compare double integer LDD<
LDR< Compare floating point number LDR<
LD<= Compare integer LD<=
LDD<= Compare double integer LDD<=
LDR<= Compare floating point number LDR<=
c LD<> Compare integer LD<>
-% LDD<> Compare double integer LDD<>
% LDR<> Compare floating point number LDR<>
E AND= Compare integer AND=
% ANDD= Compare double integer ANDD=
% ANDR= Compare floating point number ANDR=
§ AND> Compare integer AND>
g ANDD> Compare double integer ANDD>
g ANDR> Compare floating point number ANDR>
o AND>= Compare integer AND>=
ANDD>= Compare double integer ANDD>=
ANDR>= Compare floating point number ANDR>=
AND< Compare integer AND<
ANDD< Compare double integer ANDD<
ANDR< Compare floating point number ANDR>
AND<= Compare integer AND<=
ANDD<= Compare double integer ANDD<=
ANDR<= Compare floating point number ANDR<=
AND<> Compare integer AND<>
ANDD<> Compare double integer ANDD<>
ANDR<> Compare floating point number ANDR<>
OR= Compare integer OR=
ORD= Compare double integer ORD=
ORR= Compare floating point number ORR=
OR> Compare integer OR>

Type Instruction Function description
WAND AND word
S [DWAND | AND double word
§ WOR OR word
% [DWOR OR double word
g WXOR Exclusive-OR word
= DWXOR Exclusive-OR double word
’g WINV NOT word
DWINV NOT double word
ROR 16-bit circular shift right
DROR 32-bit circular shift right
ROL 16-bit circular shift left
- DROL 32-bit circular shift left
2 RCR 16-bit carry circular shift right
% DRCR 32-bit carry circular shift right
£ RCL 16-bit carry circular shift left
& [DRCL 32-bit carry circular shift left
2 ['sHR 16-bit shift right word
E DSHR 32-bit shift right word
@ SHL 16-bit shift left
DSHL 32-bit shift left
SFTL Shift left byte
SFTR Shift right byte
% DECO Decode
L ENCO Encode
3¢ [Bms Counting ON bit in word
8 £ [DBITS Counting ON bit in double word
& £ | ZRST Batch bit reset
] ZSET Set batch bit
HCNT High-speed counter drive
DHSCS High-speed counting compare set
DHSCR High-speed counting compare reset
< DHSCI .High-spee.d counting compare
2 interrupt trigger
2 DHSZ High-speed counting zone compare
E DHST High-speed counting table compare
g High-speed counting table compare
o DHSP
2 pulse output
a SPD Pulse detection
_‘57 PLSY Count pulse output
T Count pulse with
PLSR . .
acceleration/deceleration output
PWM PWM pulse output
PLS Pulse Output Instruction of Envelope
_S§s PID PID
£ % 5| RAMP Ramp wave signal output
§ é % TRIANGLE | Triangle wave signal output
o £ [ HACKLE Hackle wave signal output
Read word form special module
c FROM buffer register
'*% DFROM Read double word. form special
£ module buffer register
£ Write word to special module buffer
E o register
E. Write double word to special
5 DTO .
g module buffer register
© VRRD Read analog potentiometer value
g REFF Set input filtering constant
w REF Instant refresh 1/0
EROMWR EEPROM write
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type | Instruction Function description type | Instruction Function description
ORD> Compare double integer ORD> - BLD Word bit contactor LD
ORR> Compare floating point number ORR> -% BLDI Word bit contactor LDI
OR>= Compare integer OR>= 2 BAND Word bit contactor AND
_§ ORD>= Compare double integer ORD>= 2 BANI Word bit contactor ANI
5 ORR>= Compare floating point number ORR>= :g BOR Word bit contactor OR
2 OR< Compare integer OR< £ BORI Word bit contactor ORI
g ORD< Compare double integer ORD < _<§ BSET Word bit coil set
S ORR< Compare floating point number ORR> 5] BRST Word bit coil reset
; OR<= Compare integer OR<= = BOUT Word bit coil output
g ORD<= Compare double integer ORD<= MODBUS MODBUS master station
8 ORR<= Compare floating point number ORR<= communication
OR<> Compare integer OR<> ° XMT Free-port sending (XMT)
ORD<> Compare double integer ORD<> & RCV Free-port receiving (RCV)
ORR<> Compare floating point number ORR<> E EVFWD MDI forward rotation
ITD Integer to double integer § EVREV MDI reverse rotation
DTI Double integer to integer L EVDFWD MDI touch forward rotation
FLT Integer to floating point number .g EVDREV MDI touch reverse rotation
DFLT Double integer to floating point g EVSTOP Inverter stop
number g EVFRQ MDI set frequency
INT Floating point number to integer o EVWRT MDI write single register value
DINT Floating point number to double EVRDST MDI read status
_5 integer EVRD MDI read single register value
g BCD Word to 16-bit BCD ¥ < | CCITT CCITT check
E DBCD Couble word to 32-bit BCD % % CRC16 CRC16 check
2 BIN 16-bit BCD to word % % LRC LRC check
5 DBIN 32-bit BCD to double word Q£
% GRY Word to 16-bit gray code DCMP= Compare date=
g DGRY Double word to 32-bit gray code g - | DCMP> Compare date>
g GBIN 16-bit gray code to word g’ ;% DCMP< Compare date<
DGBIN 32-bit gray code to double word 8 = DCMP>= Compare date>=
SEG Word to 7-segment encode g £ | DCMP<= Compare date<=
ASC ASCII Code conversion DCMP<> Compare date<>
TA Hexadecimal integer-ASCI| o TCMP= Compare time=
conversion & c | TCMP> Compare time>
AT ASCII -hexadecimal integer g’ ;% TCMP< Comepare time<
conversion 8 £ TCMP>= Compare time>=
E £ | TCMP<= Compare time<=
TCMP<> Compare time<>
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10.1

Chapter 10 Special Register

The special register includes the special intermediate relay and special data register.

Special Intermediate Relay

All special registers are initialized when system status changes from STOP to RUN. Those that have been set in

system setting will be set to the preset value after that initialization. The features of the special intermediate relay are
listed in Table 10-1 ~ Table 10-18. The reserved SD’s and SM’s are not listed in the table. By default, the reserved SM

registers

are read only (R).

Table 10-1 PLC status

Address Name Action and function R/W
SMO | Monitoring run bit Always high in the RUN state, and always low in the STOP state R
SM1 Initial run pulse bit User program from STOP to RUN, set high for an operation cycle, then set low R
SM2 | Power on flag bit Set to high upon system power on, and to low after a operation cycle of user program R
SM3 | System error When detecting system e.rror upon power on or STOP-RUN, the bit resets; if there is not R

any system error, the bit is reset
SM4 | Reserved
SM5 AC power off The bit is set when AC power off is detected (detecting time 40ms). If the power is on R
detecting after the delay of power off detecting time (set in SD05), the bit is reset
SM6 | 24vdc power off The bit is set when 24\./d.c power off is detected (detecting time 50ms). If the 24Vdc power R
is on after 50ms, the bit is reset
SM7 | Reserved R
SM8 | Constant scan mode | When the bit is set, the scan time is constant (configurable only through the system block) R
SMo9 Input point start up | When the bit is set, and the set X input point is ON, PLC can be STOP — RUN R
mode (configurable only through the system block)
Table 10-2 Clock bit

Address Name Act and function R/W
SM10 | 10ms clock | Clock oscillation period: 10ms (turn over per half period. Half of the first user program period: 0) R
SM11 | 100ms clock | Clock oscillation period: 100ms (turn over per half period. Half of the first user program period: 0) R
SM12 | 1s clock Clock oscillation period: 1s (turn over per half period. Half of the first user program period: 0) R
SM13 | 1min clock Clock oscillation period: 1min (turn over per half period. Half of the first user program period: 0) R
SM14 | 1hour clock | Clock oscillation period: 1h (turn over per half period. Half of the first user program period: 0) R

Scan period
SM15 ) p. .. | This bit turns over once per scan period ( the first period of the user program is 0) R
oscillation bit
Table 10-3 User program execution error
Address Name Act and function R/W
SM20 | Instruction execution error The bit is set upon |.nstruct.|on execution error, a.nd the .error type .code is written in R
SD20 at the same time. It is reset upon correct instruction execution
SM21 Instruction register number | The bit is set upon instruction execution error, and the error type code is written in R
subscript overflow SD20 at the same time. It is reset upon correct instruction execution
SM22 Instruction parameter The bit is set upon instruction execution error, and the error type code is written in R
illegal SD20 at the same time. It is reset upon correct instruction execution
Table 10-4 Interrupt control
Address Name Act and function R/W
Set as 1 to enable entering X0 rising edge (falling edge
SM40 | X0 input rising/falling edge interrupt enable flag bit | 9 g edge ( g edge) R/W
interrupt
Setas 1t bl tering X1 risi dge (falli d
SM41 | X1 input rising/falling edge interrupt enable flag bit | oo 25 | {© enable entering X1 rising edge (falling edge) | o\,
interrupt
Setas 1t bl tering X2 risi dge (falli d
SM42 | X2 input rising/falling edge interrupt enable flag bit infe:zpt o enable entering X2 rising edge (falling edge) | ¢,y
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Address Name Act and function R/W
SM43 | X3 input rising/falling edge interrupt enable flag bit _Set as 11to enable entering X3 rising edge (falling edge) R/W
interrupt
SM44 | X4 input rising/falling edge interrupt enable flag bit | o' 25 | {0 enable entering X4 rising edge (falling edge) |
interrupt
SM45 | X5 input rising/falling edge interrupt enable flag bit | o' 25 | {0 enable entering XS rising edge (falling edge) | oy,
interrupt
SM46 | X6 input rising/falling edge interrupt enable flag bit | o' 25 | {0 enable entering X6 rising edge (falling edge) |y,
interrupt
SM47 | X7 input rising/falling edge interrupt enable flag bit if;:z;t to enable entering X7 rising edge (falling edge) | oy,
SM48 | PORTO character sending interrupt enable flag bit Set as 1 to enable R/W
SM49 | PORTO character receiving interrupt enable flag bit | Set as 1 to enable R/W
SM50 | PORTO frame sending interrupt enable flag bit Set as 1 to enable R/W
SM51 | PORTO frame receiving interrupt enable flag bit Set as 1 to enable R/W
SM52 | PORT1 character sending interrupt enable flag bit Set as 1 to enable R/W
SM53 | PORT1 character receiving interrupt enable flag bit | Set as 1 to enable R/W
SM54 | PORT1 frame sending interrupt enable flag bit Set as 1 to enable R/W
SM55 | PORT1 frame receiving interrupt enable flag bit Set as 1 to enable R/W
SM56 | AC power failure interrupt Set as 1 to enable R/W
SM57 | PORT2 character sending interrupt enable flag bit Set as 1 to enable R/W
SM58 | PORT2 character receiving interrupt enable flag bit | Set as 1 to enable R/W
SM59 | PORT2 frame sending interrupt enable flag bit Set as 1 to enable R/W
SM60 | PORT2 frame receiving interrupt enable flag bit Set as 1 to enable R/W
SM61 | Reserved
SM62 |Reserved
SM63 | High speed output 0 finish interrupt enable flag bit Set as 1 to enable the highspeed output counter interrupt 0 | R/W
SM64 | High speed output 1 finish interrupt enable flag bit Set as 1 to enable the highspeed output counter interrupt 1 | R/'W
SM65 | High speed counting interrupt enable flag bit Set as 1 to enable the highspeed input counter interrupt R/W
SM66 | Timed interrupt O enable flag bit Set as 1 to enable the timed interrupt 0 R/W
SM67 | Timed interrupt 1 enable flag bit Set as 1 to enable the timed interrupt 1 R/W
SM68 | Timed interrupt 2 enable flag bit Set as 1 to enable the timed interrupt 2 R/W
SM72 | High speed output 2 finish interrupt enable flag bit Set as 1 to enable the highspeed output counter interrupt 0 | R/W
SM73 | High speed output 3 finish interrupt enable flag bit Set as 1 to enable the highspeed output counter interrupt 1 | R/'W
Table 10-5 High-speed output control
Address Name Act and function R/W
SM80 | Y000 pulse output stop intruction Y000 pulse will be disabled after this bit is set R/W
SM81 | Y001 pulse output stop intruction Y001 pulse will be disabled after this bit is set R/W
SM82 | Y000 pulse output monitor (busy /ready ) ON: busy. OFF: ready R
SM83 | Y001 pulse output mointoring (busy /ready ) ON: busy. OFF: ready R
SM85 | Reset function valid Set to enable the CLR signal output of ZRN R/W
Table 10-6 Pulse catch bit
Ad(ires Name Act and function R/W
SM90 | Input X000 pulse catch monitoring bit R/W
SM91 |Input X001 pulse catch monitoring bit R/W
SM92 | Input X002 pulse catch monitoring bit | 1- When STOP™RUN, reset RIW
SM93 | Input X003 pulse catch monitoring bit 2. When the port has HCNT high speed count drive instruction and SPD RIW
SM94 | Input X004 pulse catch monitoring bit pulse density detecting instruction, the pulse catch of the port is invalid; RIW
SM95 | Input X005 pulse catch monitoring bit and ?t is Yalid in gther situations. See SPD and HCNT instructions for RIW
SM96 | Input X006 pulse catch monitoring bit detailed information. R/W
SM97 | Input X007 pulse catch monitoring bit R/W
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Table 10-7 Free port (COM0)

Address Name Act and function RIW
The bit is set when using XMT instruction, and is reset after sending is
SM110 | Port 0 sending enable flag finished. When the bit is reset, the current sending task of the Port 0 is R/W
paused; and it continues to send when the power-flow is on
The bit is set when using RCV instruction, and is reset after receiving is
SM111 | Port O receiving enable flag finished. When the bit is reset, the current receiving task of the Port 0 is R/W
paused; and it continues to receive when the power-flow is on
SM112 | Serial port 0 sending END flag | The bit is set when the sending is finished R/W
SM113 | Serial port 0 receiving END flag | The bit is set when the receiving is finished R/W
SM114 | Serial port 0 idle flag The flag bit is set when the serial port does not have communication task R
Table 10-8 Free port (COM 1 COM2)
Address Name Act and function R/W
The bit is set when using XMT instruction, and is reset after sending is finished.
SM120 | Port 1 sending enable flag When the bit is reset, the current sending task of the Port 1 is paused; and it R/W
continues to send when the power-flow conducts
The bit is set when using RCV instruction, and is reset after receiving g is
SM121 | Port 1 receiving enable flag | finished. When the bit is reset, the current receiving task of the Port 1 is paused; | R/W
and it continues to receive when the power-flow conducts
SM122 | Port 1 sending finished flag | The bit is set when the sending is finished R/W
SM123 | Port 1 receiving finished flag | The bit is set when the receiving is finished R/W
SM124 | Serial port 1 idle flag The flag bit is set when the serial port does not have communication task R
The bit is set when using XMT instruction, and is reset after sending is finished.
SM130 | Port 2 sending enable flag When the bit is reset, the current sending task of the Port 1 is paused; and it R/W
continues to send when the power-flow conducts
The bit is set when using RCV instruction, and is reset after receiving g is
SM131 | Port 2 receiving enable flag | finished. When the bit is reset, the current receiving task of the Port 1 is paused;| R/W
and it continues to receive when the power-flow conducts
SM132 | Port 2 sending finished flag | The bit is set when the sending is finished R/W
SM133 | Port 2 receiving finished flag | The bit is set when the receiving is finished R/W
SM134 | Serial port 2 idle flag The flag bit is set when the serial port does not have communication task R
Table 10-9 MODBUS communication
Address Name Act and function R/W
SM135 | PORT1 MODBUS communication finished The bit is set when the communication is finished R/wW
SM136 |PORT1 MODBUS communication faulty The bit is set when the communication is faulty R/W
SM135 | PORT2 MODBUS communication finished The bit is set when the communication is finished R/wW
SM136 | PORT2 MODBUS communication faulty The bit is set when the communication is faulty R/W
Table 10-10 ECBUS communication
Address Name Act and function R/W
SM140 0 station communication error flag R
SM141 1 station communication error flag R
SM142 2 station communication error flag R
SM143 3 station communication error flag R
SM144 4 station communication error flag R
SM145 5 station communication error flag R
SM146 6 station communication error flag R
SM147 7 station communication error flag R
SM148 8 station communication error flag R
SM149 9 station communication error flag R
SM150 10 station communication error flag R
SM151 11 station communication error flag R
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Address Name Act and function R/W
SM152 12 station communication error flag R
SM153 13 station communication error flag R
SM154 14 station communication error flag R
SM155 15 station communication error flag R
SM156 16 station communication error flag R
SM157 17 station communication error flag R
SM158 18 station communication error flag R
SM159 19 station communication error flag R
SM160 20 station communication error flag R
SM161 21 station communication error flag R
SM162 22 station communication error flag R
SM163 23 station communication error flag R
SM164 24 station communication error flag R
SM165 25 station communication error flag R
SM166 26 station communication error flag R
SM167 27 station communication error flag R
SM168 28 station communication error flag R
SM169 29 station communication error flag R
SM170 30 station communication error flag R
SM171 31 station communication error flag R

Table 10-11 Enable flag of integrated analog signal

Address Name Act and function R/W
SM172 | Enable flag of AD channel 0 1: sampling of AD channel 0 enabled R/W
SM173 | Enable flag of AD channel 1 1: sampling of AD channel 1 enabled R/W
SM174 | Voltage/current enable flag of AD channel 0 1: current input. O: voltage input R/W
SM175 | Voltage/current enable flag of AD channel 1 1: current input. O: voltage input R/W
SM176 | Reserved
SM177 | Reserved
SM178 | Enable flag of DA channel 0 1: output of DA channel 0 enabled R/W

Table 10-12  Arithmetic flag bit

Address Name Act and function R/W
SM180 | Zero flag bit When the .relatedloperation result is zero, the bit i.s opened upon the execution RIW

of related instruction. Users can reset or set the bit manually

SM181 | Carryloverflow flag bit When t.he related op.eration Qenerates a carry, the bitis opeped upon the RIW

execution of related instruction. Users can reset or set the bit manually

sm182 | Borrow When Fhe related opfaration generates a borrow, the bit is opened upon the RIW

execution of related instruction. Users can reset or set the bit manually.

SM185 | Table compare flag The bit is set when the whole table record is completed R/W

Table 10-13 ASCII conversion instruction flag
Address Name Act and function R/W
SM186 ASCII instruction storage The most & LSB of each word stores one ASCII code respectively RIW
mode flag The LSB of each word stores one ASCII code
Table 10-14 System bus error flag
Address Name Act and function R/W
1. Reset when the addressing is right upon power on
SM190 Basic module bus error 2. Reset when no error in the process of STOPRUN R
flag bit 3. Reset when downloading new program
4. The bit can stop the system
1. The bit is set and the system raises an alarm when the general module bus
General module bus error .
SM191 operation error occurs R

flag bit

2.

The flag is reset automatically when the system error is removed
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. 1. The bit is set and the system gives an alarm when the special module bus
Special module bus error )
SM192 flag bit operation error occurs R
g 2. The flag is reset automatically when the system error is removed.
Table 10-15 Realtime clock error flag
Address Name Act and function R/W
SM193 Read/write real-time clock | The bit is set when the real-time clock error occurs. R
error The flag is reset automatically when the system error is removed
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Table 10-16 EEPROM flag

Address Name Act and function R/W
SM196 |EEPROM write idle flag | The bit is set when there is no writing in the EEPROM R
Table 10-17 Up/down counter counting direction
Address Counter address Function R/W
SM200 C200 R/W
SM201 C201 R/W
SM202 C202 R/W
SM203 C203 R/W
SM204 C204 R/W
SM205 C205 R/W
SM206 C206 R/W
SM207 C207 R/W
SM208 C208 R/W
SM209 C209 R/W
SM210 C210 R/W
SM211 c211 R/W
SM212 C212 R/W
SM213 C213 R/W
SM214 C214 R/W
SM215 C215 R/W
SM216 C216 When SM2 _ _is of high level, the corresponding C 2_ _ becomes a down R/W
SM217 C217 counter R/W
SM218 C218 When SM2 _ _is of low level, the corresponding C 2_ _ becomes a up R/W
SM219 C219 counter R/W
SM220 C220 R/W
SM221 c221 R/W
SM222 C222 R/W
SM223 C223 R/W
SM224 C224 R/W
SM225 C225 R/W
SM226 C226 R/W
SM227 Cc227 R/W
SM228 C228 R/W
SM229 C229 R/W
SM230 C230 R/W
SM231 C231 R/W
SM232 C232 R/W
SM233 C233 R/W
SM234 C234 R/W
SM235 C235 R/W

Table 10-18 High-speed counter counting direction and monitoring

Type Address Name Register content R/W

SM236 C236 R/W

SM237 C237 R/W

SM238 C238 R/W

i'gﬁ';jhas zmiﬁ gzzz The high & low level of the SM2 _ _ corresponds to the counting :x
. down & up of the counter respectively

input SM241 C241 R/W

SM242 C242 R/W

SM243 C243 R/W

SM244 C244 R/W
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Type Address Name Register content R/W
SM245 C245 R/W
Dual-phase SM246 C246 R/W
single- input SM247 C247 R/W
SM248 C248 R/W
SV249 C249 When the dual-.phlase single-input c.ounter and dual-phase ur?/down RIW
SM250 C250 counter C2 __.IS in the down c.ountmg mo.de, the corresponding SM2 RIW
__ becomes high level; when in up counting mode, the
Dual-phase SM251 251 corresponding SM2 _ _ becomes low level RIW
up/down SM252 C252 R/W
input SM253 C253 R/W
SM254 C254 R/W
SM255 C255 R/W
High speed control bit
SM262 |Y2 pulse output stop intruction Y000 pulse will be disabled after this bit is set R/W
SM263 | Y3 pulse output stop intruction Y001 pulse will be disabled after this bit is set R/W
SM272 | Y2 pulse output monitor (busy /ready ) ON: busy. OFF: ready R
SM273 | Y3 pulse output mointoring (busy /ready ) ON: busy. OFF: ready R
SM280 | Clear zero DSZR/ZRN clear zero function active YO R/W
The value in the corresponding SD230 is Y (n), which
SM281 | specified component of Clear zero is valid indicates the zero clearing signal. If it is not specified, YO is | R/W
Y10, which is applicable to DSZR
SM282 | DSZR direction YO0 R/W
SM283 | Forward limit Y0 DSZR/DVIT R/W
SM284 | Reversal limit YO apply to DSZR/DVIT R/W
SM285 | Proximity signal logical inversion YO apply to DSZR R/W
SM286 | Zero signal logical inversion YO apply to DSZR R/W
SM287 | Interrupt signal logic inversion YO0 apply to DVIT R i A 184 R/W
SM288 | Positioning driving YO apply to DSZR/DVIT R/W
SM290 | Clear zero DSZR/ZRN clear zero function active Y1 R/W
The value in the corresponding SD230 is Y (n), which
SM291 | specified component of Clear zero is valid indicates the zero clearing signal. If it is not specified, Y1 is | R/W
Y11, which is applicable to DSZR
SM292 | DSZR direction Y1 R/W
SM293 | Forward limit Y1 DSZR/DVIT R/W
SM294 | Reversal limit Y1 apply to DSZR/DVIT R/W
SM295 | Proximity signal logical inversion Y1 apply to DSZR R/W
SM296 | Zero signal logical inversion Y1 apply to DSZR R/W
SM297 | Interrupt signal logic inversion Y1 apply to DVIT (Not adapt to Interrupt instruction) R/W
SM298 | Positioning driving Y1 apply to DSZR/DVIT R/W
SM320 | Clear zero DSZR/ZRN clear zero function active Y2 R/IW
The value in the corresponding SD230 is Y (n), which
SM321 | specified component of Clear zero is valid indicates the zero clearing signal. If it is not specified, Y2 is | R/W
Y12, which is applicable to DSZR
SM322 | DSZR direction Y2 R/W
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SM323 | Forward limit Y2 DSZR/DVIT R/W
SM324 | Reversal limit Y2 apply to DSZR/DVIT R/W
SM325 | Proximity signal logical inversion Y2 apply to DSZR R/W
SM326 | Zero signal logical inversion Y2 apply to DSZR R/W
SM327 | Interrupt signal logic inversion Y2 apply to DVIT (Not adapt to Interrupt instruction) R/W
SM328 | Positioning driving Y2 apply to DSZR/DVIT R/W
SM330 | Clear zero DSZR/ZRN clear zero function active Y3 R/W
The value in the corresponding SD230 is Y (n), which
SM331 | specified component of Clear zero is valid indicates the zero clearing signal. If it is not specified, Y3 is | R/W
Y13, which is applicable to DSZR
SM332 | DSZR direction Y3 R/W
SM333 | Forward limit Y3 DSZR/DVIT R/W
SM334 | Reversal limit Y3 apply to DSZR/DVIT R/W
SM335 | Proximity signal logical inversion Y3 apply to DSZR R/W
SM336 | Zero signal logical inversion Y3 apply to DSZR R/W
SM337 | Interrupt signal logic inversion Y3 apply to DVIT A& - F ki A\ 54 R/W
SM338 | Positioning driving Y3 apply to DSZR/DVIT R/W

10.2 Special Data Register

The features of special data registers are shown in Table 10-19 ~ Table 10-33. Note that all the special data registers
except SD50 ~ SD55 will be initialized in the process of STOP->RUN. The reserved SD’s and SM’s are not listed in the
table. The reserved SD’s are by default read only (R).

Table 10-19 PLC status

Address Name Act and function R/W Range

SDO00 PLC type 10 represents VC10V R

SDO01 Version No. For example: 100 represents 1.00 R

SD02 Capacity of user program For example: 8 represents a 8k-word program R

SD03 | System error code System error code in storage R

SD04 Battery voltage value Useless in an VC10V basic module R

) Regarded as 10ms for a setting smaller than 10ms, or
SD05 Qgep;);[;;)f\f,;ifcmn delay 100ms for a setting bigger than 100ms R 10 ~ 100ms
(Configurable only through the system block)
SD07 Extension 1/0O module number R
SD08 Special module number R
Setting operation control input point, using decimal system (for example, X0 is
SD09 displayed as 0; X10, 8; the maximum number is 15) R 0~15
(Configurable only through the system block).
. . The most significant bit (MSB): input; The least

SD10 Basic module I/O points significant bit (LSB): output R

SD11 Extension module I/O points MSB: input; LSB: output R

SD12 Basic module analog 1/O points | MSB: input; LSB: output R

Table 10-20 Operation error code FIFO area
Address Name | Act and function R/W Range
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SD20 | Save run error code 0 R
SD21 Save run error code 1 Save the latest 5 run error type codes according to queue R
SD22 | Save run error code 2 sequence; SD20 always saves the type codes of the latest R
SD23 | Save run error code 3 error R
SD24 | Save run error code 4 R
Table 10-21 FROM/TO error

Address Name R/W Range

SD25 The spgaal modules’ numbering is wrong (starting from 0) when using FROM/TO R Initial value: 255

instruction
SD26 The I/O chips’ numbering is wrong (starting from 0) when refreshing 1/0 R Initial value: 255
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Table 10-22 Scan time

Address Name Act and function R/W Range
SD30 |Current scan value | Current scan time (unit: ms) R
SD31 | Minimum scan time | Minimum value of scan time (unit: ms) R
SD32 |Maximum scan time | Maximum value of scan time (unit: ms) R
Initial value: Oms, unit: 1ms. When the constant scan time is longer than
the user monitoring overtime setting, user program overtime alarm will be
. raised. When a scan cycle of user program is longer than the constant
Constant scan time . . . .
SD33 settin scan time, the cycle constant scan mode is invalid automatically and no R 0 ~1000ms
g alarm will be raised.
SD33 is regarded as 1000ms when it is set bigger than 1000ms
(configurable only through the system block)
Initial value: 100ms, adjustable through user program. The change will be
effective in the next scan cycle.
User program ) . 100 ~
SD34 . . SD34 is regarded as 100 when it is set smaller than 100; or as 1000 when R
overtime setting . ) 1000ms
it is set bigger than 1000.
(Configurable only through the system block)
RS Note

1. There is a difference of 1ms among SD30, SD31 and SD32.

2. The user program overtime error may often occur when the difference between constant scan time SD33 and the user program
overtime SD34 is not big enough. It is recommended to set SD34 5ms bigger than SD33.

Table 10-23 Input filtering time constant setting

Address Name Act and function R/W Range
fi I ly th h th i lock. Options: 16, 32
SD35 | Input filter regulation constant Configurable only through the system block. Options: 0, 8, 16, 32, R 0~64
64 ms
Table 10-24 High speed pulse output monitoring
Address Name R/W Range
SD50 | PLSR/PLSY instruction output YO pulse total number (MSB) R/W
SD51 PLSR/PLSY instruction output YO pulse total number (LSB) R/W
SD52 | PLSR/PLSY instruction output Y1 pulse total number (MSB) R/W
SD53 | PLSR/PLSY instruction output Y1 pulse total number (LSB) R/W
SD54 | PLSR/PLSY instruction output Y1, YO pulse total number (MSB) R/W
SD55 | PLSR/PLSY instruction output Y1, YO pulse total number (LSB) R/W
SD56 | PLS outputs the segment that YO instruction is being executed R
SD57 | PLS outputs the segment that Y1 instruction is being executed R
SD160 | PLSR/PLSY instruction output Y2 pulse total number (MSB) R/W
SD161 | PLSR/PLSY instruction output Y2 pulse total number (LSB) R/W
SD162 | PLSR/PLSY instruction output Y3 pulse total number (MSB) R/W
SD163 | PLSR/PLSY instruction output Y4 pulse total number (LSB) R/W
SD252 | PLS outputs the segment that Y2 instruction is being executed R
SD253 | PLS outputs the segment that Y3 instruction is being executed R
Note: SD50 ~ SD55 are reset upon system reset
Table 10-25 Timed interrupt cycle
Address Name Register content R/W Range
SD66 | Timed interrupt O cycle setting No interrupt when the setting is outside 1~32767 R/W |1 ~32767ms
SD67 | Timed interrupt 1 cycle setting No interrupt when the setting is outside 1~32767 R/W |1 ~32767ms
SD68 | Timed interrupt 2 cycle setting No interrupt when the setting is outside 1~32767 R/W |1 ~32767ms
Note: There is a time difference of 1ms when system processes user timed interrupt. To ensure the normal operation of timed
interrupt, it is recommended to set the timed interrupt period >5ms
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Table 10-26 Positioning instruction
Address Data length Default Function R/W
SD80 MSB 32 0 Used as the register for the present value of Y000 output R/W
SD81 LSB positioning instruction R/W
SD82 MSB 32 0 Used as the register for the present value of Y001 output R/W
SD83 LSB positioning instruction R/W
SD84 16 100 Base speed of executing instructions ZRN, DRVI, and DRVA R/W
SD85 MS8 32 100000 Max. speed of executing intructions ZRN, DRVI, and DRVA RIW
X. X ingi i
SD86 | LSB P uting tnr el RIW
SD87 16 1000 Acc. and Dec. time upon execution of intructions ZRN, DRVI, and RIW
DRVA
SD88 16 1000 Envelope ascend time (ms) R/W
SD89 16 1000 Envelope descend time (ms) R/W
Positioning instruction YO
SD200 MSB 32 0 psed a§ the register for the present value of YO output positioning RIW
instruction
SD201 LSB R/W
SD202 MSB 32 100000 Max. speed of executing intructions ZRN,PLSV,DSZR, DRVI, and RIW
DRVA
SD203 LSB R/W
SD204 16 5000 Base speed of executing instructions ZRN,PLSV,DSZR, DRVI, RIW
and DRVA
Acc. time upon execution of intructions ZRN ,DSZR ,DRVI, and
SD205 16 1000 R/W
DRVA. Base speed up to Max. speed (50ms-5000ms)
SD206 16 Clearzero YO R/W
SD207 16 1000 Crawling speed YO executing instructions DSZR R/W
SD208 MSB 32 50000 zero return speed  executing instructions DSZR R/W
SD209 LSB R/W
Dec. time upon execution of intructions ZRN ,DSZR ,DRVI, and
SD260 16 1000 R/W
DRVA. Max. speed down to Base speed.(50ms-5000ms)
Positioning instruction Y1
SD210 MSB 32 0 psed a§ the register for the present value of Y1 output positioning RIW
instruction
SD211 LSB R/W
SD212 MSB 32 100000 Max. speed of executing intructions ZRN,PLSV,DSZR, DRVI, and RIW
DRVA
SD213 LSB R/W
SD214 16 5000 Base speed of executing instructions ZRN,PLSV,DSZR, DRVI, RIW
and DRVA
SD215 16 1000 Acc. time upon execution of intructions ZRN ,DSZR ,DRVI, and RIW
DRVA. Base speed up to Max. speed (50ms-5000ms)
SD216 16 Clear zero Y1 R/W
SD217 16 1000 Crawling speed Y1 executing instructions DSZR R/W
SD218 MSB 32 50000 zero return speed  executing instructions DSZR R/W
SD219 LSB R/W
Dec. time upon execution of intructions ZRN ,DSZR ,DRVI, and
SD261 16 1000 R/W
DRVA. Max. speed down to Base speed.(50ms-5000ms)
Positioning instruction Y2
SD320 MSB 32 0 psed a§ the register for the present value of Y2 output positioning RIW
instruction
SD321 LSB R/W
SD312 MSB 32 100000 Max. speed of executing intructions ZRN,PLSV,DSZR, DRVI, and RIW
DRVA
SD323 LSB R/W
SD324 16 5000 Base speed of executing instructions ZRN,PLSV,DSZR, DRVI, RIW
and DRVA
Acc. time upon execution of intructions ZRN ,DSZR ,DRVI, and
SD325 16 1000 R/W
DRVA. Base speed up to Max. speed (50ms-5000ms)
SD326 16 Clearzero Y2 R/W
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Address Data length Default Function R/W
SD327 16 1000 Crawling speed Y2 executing instructions DSZR R/W
SD328 MSB 32 50000 zero return speed  executing instructions DSZR R/W
SD329 LSB R/W

Dec. time upon execution of intructions ZRN ,DSZR ,DRVI, and
SD262 16 1000 R/W
DRVA. Max. speed down to Base speed.(50ms-5000ms)
Positioning instruction Y3
SD330 MSB 32 0 .Used a§ the register for the present value of Y2 output positioning RIW
instruction
SD331 LSB R/W
SD332 MSB 32 100000 Max. speed of executing intructions ZRN,PLSV,DSZR, DRVI, and RIW
DRVA
SD333 LSB R/W
SD334 16 5000 Base speed of executing instructions ZRN,PLSV,DSZR, DRVI, RIW
and DRVA
Acc. time upon execution of intructions ZRN ,DSZR ,DRVI, and
SD335 16 1000 R/W
DRVA. Base speed up to Max. speed (50ms-5000ms)
SD336 16 Clearzero Y2 R/W
SD337 16 1000 Crawling speed Y2 executing instructions DSZR R/W
SD338 MSB 32 50000 zero return speed  executing instructions DSZR R/W
SD339 LSB R/W
Dec. time upon execution of intructions ZRN ,DSZR ,DRVI, and
SD263 16 1000 R/W
DRVA. Max. speed down to Base speed.(50ms-5000ms)
Table 10-27 Real time clock
Address Name Register content R/W Range
SD100 Year For real-time clock R 2000 ~ 2099
SD101 Month For real-time clock R 1~ 12 months
SD102 Day For real-time clock R 1~ 31days
SD103 Hour For real-time clock R 0~ 23 hours
SD104 Minute For real-time clock R 0 ~ 59 minutes
SD105 Second For real-time clock R 0 ~ 59 seonnds
SD106 Week For real-time clock R 0 (Sunday) ~ 6 (Saturday)

Configurable only through TWR instruction or the host

Table 10-28 Free port receiving control and status (PORTO)

Address Name Register content R/W Range
Free-port 0 mode state word R
b2, b1, b0
000: 38,400 baud rate
001: 19,200 baud rate
ﬁrDe:s(')?t ;asu?:a?j 010: 9,600 baud rate
011: 4,800 baud rate
100: 2,400 baud rate
101: 1,200 baud rate
SD110 SD110.3 0: 1 bit stop bit
Stop bit 1: 2 bit stop bit

SD110.4 parity check

0: even parity
1: odd parity

SD110.5 parity check enabling

0: no parity check
1: parity check

SD110.6
Character data bit

Every character data bit
0: 8-bit character
1: 7-bit character
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Address Name Register content R/W Range
SD110.7 1:start character specified
free-port receiving start mode 0: start character unspecified
SD110.8 1: end character specified
free-port receiving end mode 0: end character unspecified
SD110.9 1: word overtime enabled
Free-port word overtime enabling | 0: word overtime disabled
SD110.10 1: frame overtime enabled
Free-port frame overtime enabling | 0: frame overtime disabled
SD110.11 Reserved
SD110.12 0: word reg?ster val?d atLSB
1: word register valid at both MSBs and LSBs
SD110.13 ~ SD110.15 Reserved
SD111 Start character R/W
SD112 End character R/W
SD113 Work overtime setting Default: 0Oms (word overtime omitted) R/W 1~32767ms
SD114 Frame overtime setting Default: 0Oms (frame overtime omitted) R/W 1~32767ms
Bit 0: set when receiving ends
Bit 1: set when specified end character is received
Receiving completion message B?t 2: set when max. chargcter number is received
SD115 code Bit 3: set upon word overtime R
Bit 4: set upon frame overtime
Bit 5: set upon parity check error
Bits 6 ~ 15: reserved
SD116 Character currently received R
SD117 Numper of characters being R
received
SD118 Character currently sent R
Table 10-29 Free port receiving control and status (COM 1)
Address Name Register content R/W Range
Free-port 1 mode state word R
b2, b1, b0
000: 38,400 baud rate
SD120.0 ~ SD120.2 001: 19,200 baud rate
Free-port baud rate 010: 9,600 baud rate
011: 4,800 baud rate
100: 2,400 baud rate
101: 1,200 baud rate
SD120.3 0: 1 bit stop bit
Stop bit 1: 2 bit stop bit
. 0: even parity
SD120.4 parity check 1: odd parity
. . 0: enabled
SD120.5 parity check enabling 1 disabled
Data bit of every character
SD120 SD1206 : 8-bit charathr

data bit of every character

: 7-bit character

SD120.7
free-port receiving start-character mode

: start-character specified
: start-character unspecified

SD120.8
free-port receiving end-character mode

: end-character specified
: end-character unspecified

SD120.9
Free port word overtime enabling

: word overtime enabled
: word overtime disabled

SD120.10
Free port frame overtime enabling

: frame overtime enabled
: frame overtime disabled

O 2O 20O =20 = =20

SD120.11

Reserved

SD120.12

0: word register valid at LSB
1: word register valid at both the most
and LSBs

SD120. 13 ~ SD120.15

Reserved
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Address Name Register content R/W Range
SD121 Start character R/W
SD122 End character R/W
SD123 Word overtime setting Default: Oms (word overtime omitted) R/W 0~ 32767ms
SD124 Frame overtime setting Default: Oms (frame overtime omitted) R/W 0~ 32767ms

Bit 0: set when receiving ends
Bit 1: set when specified end character is
received
Bit 2: set when max. character number is
SD125 Receiving completion message code received R
Bit 3: set upon word overtime
Bit 4: set upon frame overtime
Bit 5: set upon parity check error
Bits 6 ~ 15: reserved
SD126 Character currently received R
SD127 Tota.l number of characters currently R
received
SD128 Characters currently sent R
Free-port 1 mode state word R
b2, b1, b0
000: 38,400 baud rate
SD140.0 ~ SD140.2 001: 19,200 baud rate
Free-port baud rate 010: 9,600 baud rate
011: 4,800 baud rate
100: 2,400 baud rate
101: 1,200 baud rate
SD140.3 0: 1 bit stop bit
Stop bit 1: 2 bit stop bit
SD140.4 parity check 0: even parity
1: odd parity
. . 0: enabled
SD140.5 parity check enabling 1: disabled
Data bit of every character
SD140 dszz;“b?t.?)f every ch 0: 8-bit character
ry character 1: 7-bit character
SD120.7 1: start-character specified
free-port receiving start-character mode 0: start-character unspecified
SD140.8 1: end-character specified
free-port receiving end-character mode 0: end-character unspecified
SD140.9 1: word overtime enabled
Free port word overtime enabling 0: word overtime disabled
SD140.10 1: frame overtime enabled
Free port frame overtime enabling 0: frame overtime disabled
SD140.11 Reserved
0: word register valid at LSB
SD140.12 1: word register valid at both the most
and LSBs
SD140. 13 ~ SD140.15 Reserved
SD141 Start character R/W
SD142 End character R/W
SD143 Word overtime setting Default: 0Oms (word overtime omitted) R/W 0~ 32767ms
SD144 Frame overtime setting Default: 0Oms (frame overtime omitted) R/W 0~ 32767ms
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Bit 0: set when receiving ends
Bit 1: set when specified end character is

received
Bit 2: set when max. character number is
SD145 Receiving completion message code received R
Bit 3: set upon word overtime
Bit 4: set upon frame overtime
Bit 5: set upon parity check error
Bits 6 ~ 15: reserved
SD146 Character currently received R
SD147 Tota.l number of characters currently R
received
SD148 Characters currently sent R
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Table 10-30 MODBUS setting

Address Name R/W Range
SD130 | Setthe node ID of this PLC in the PLC network through PORTO R ECBUS (0 ~31)
SD131 PORTO max. overtime (between transmission and receiving) / R
ECBUS extra delay
SD132 | PORTO retry times R MODBUS (0 ~ 100 ), ECBUS (default: 3)
SD133 | ECBUS network refreshing mode (PORTO ) R 1~ 13 (default: 3)
SD134 | Reserved
SD135 | Set the node ID of this PLC in the PLC network through PORT1 R MODBUS (1~31),ECBUS (0~31)
SD136 POR’.T.1 max. overtime (between transmission and R
receiving)/ECBUS extra delay
SD137 | PORT1 retry times R MODBUS (0 ~ 100 ), ECBUS (default: 3)
SD138 | ECBUS network refreshing mode (PORT1 ) R 1~ 13 (default: 3)
SD139 | MODBUS master error code (PORT1 ) R

SD150 | Setthe node ID of this PLC in the PLC network through PORT2 | R/W

PORT2 max. overtime (between transmission and receiving) /
SD151 ECBUS extra delay RIW

SD152 | PORT2 retry times R/W

SD153 ECBUS network refreshing mode (PORT2 )

SD154 ECBUS network PORTO polling cycle time

SD155 ECBUS network PORT1 polling cycle time

SD156 ECBUS network PORT2 polling cycle time

Al O O A X

SD159 | MODBUS master error code (PORT2 )

Table 10-31 Setting and reading of integrated analog signal

Address Name R/W Range
SD172 AD channel 0 average sample value R

SD173 AD channel 0 sampling times R/W 0~ 1000
SD174 AD channel 1 average sample value R

SD175 AD channel 1 sampling times R/W 0~ 1000
SD178 DA channel 0 output value R/W

Table 10-32 Usage of instructions DHSP and DHST

Address Name R/W Range
SD180 MSB of DHSP table comparison output data R/W
SD181 LSB of DHSP table comparison output data R/W
SD182 MSB of DHST or DHSP table comparison data R/W
SD183 LSB of DHST or DHSP table comparison data R/W
SD184 Record No. of the table being executed R/W

Table 10-33 Error occurance flag

Address Name | Act and function | RW | Range
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Address Name Act and function R/W Range
SD191 Module No. of common module bus Module number when common module bus error R
error occurs
Modul b h ial module b
SD192 Module No. of special module bus error oc(::uL:se number when special module bus error R
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