Program Summary

XC series PLC as the controllers, accept the signal and execute the program in the
controller, to fulfill the requirements from the users. In this chapter, we start with the
program forms, introduce the main features, the supported two program languages etc.

1-1 Programmer Controller’s Features

1-2 Program Language

1-3 Program Format




_ 1-1 Program Controller’s Features

Program Language

XC series PLC support two kinds of program languages, instruction list and ladder,
the two languages can convert to the other;

Security of the Program

To avoid the stolen or wrong modifying of user program, we encrypt the program.
When uploading the encrypted program, it will check in the form of password. This
can maintain the user’s copyright; meantime, it limits the download, to avoid the
modification with the program spitefully.

Program’s comments

When the user program is too long, adding comments to the program and its soft
components is necessary.

Offset Function

Add offset appendix (like X3[D100] M10[D100] DO[D100]) behind coils, data
registers can realize indirect addressing. For example, when D100=9, X3[D100]=X14;
M10[D100]=M19, DO[D100]=D9

Rich Basic Functions

I XC series PLC offers enough basic instructions, can fulfill basic sequential
control, data moving and comparing, arithmetic operation, logic control, data
loop and shift etc.

I XC series PLC also support special compare, high speed pulse, frequency testing,
precise time, PID control, position control etc for interruption, high speed counter
(HSC).

C Language Function Block

XC series PLC support C language function block, users can call the edited function
block freely. This function reduces the program quantity greatly.

Stop when power ON Function




XC series PLC support “Stop when power on PLC” function. With this function,
when there is a serious problem during PLC running, use this method to stop all
output immediately. Besides, with this method, connect PLC when parameters are set
wrongly.

Communication Function

XC series PLC support many communication formats, like basic Modbus
communication, CABBUS communication, free format communication. Besides, via
special network module, connect to Ether net, GPRS net.

_ 1-2 Program Language

E. 12-1 Type .:I

XC series PLC support two types of program language:

Instruction List

Instruction list inputs in the form of “LD”, “AND”, “OUT” etc. This is the basic input
form of the programs, but it’s hard to read and understand,;

E.g.. Step Instruction Soft Components

0 LD X000

1 OR Y005

2 ANI X002

3 OUT Y005
Ladder

With sequential control signal and soft components, draw the sequential control graph
on program interface, this method is called “Ladder”. This method use coil signs etc.
to represent sequential circuit, so it’s easier to understand the program. Meantime,
monitor PLC with the circuit’s status.

E.g.

X0 X2

Y5



|:. 1-2-2 Alternation .j

Convert the above two methods freely:

Ladder

_ 1-3 Program Format

Direct Input

The above two program methods can input in the correspond interface separately, especially in the
ladder window, there is a instruction hint function, which improves the program efficiency greatly;
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Panel Configuration

As in XC series PLC, there are many instructions which has complicate usage and
many using methods, like pulse output instruction, main unit PID etc. XCPPro also
support the configure interface for these special instructions. In the correcpond
configure interface, input the parameters and ID according to the requirements will be
ok;



PID Instruction Parameter Config

Target Value (5¥) D0

Parameter Config

Owershoot Config

@ Enable Owershoot

Meazure Value(FY) D10 Parameter: [14000 Output: 10
Mode Config
_ _ @ Common Mode () Adwanced Mode
@ Manual () Auto
Sampling Time : o = 1 0
S0
Froportion Gain (EF): 0 = %
4095
Integration Time (TI): 0 2 *100ms
0
Differential Time (TD): 0 2] *10ms
PID Computation Scope: 0 = Direction Config
PID Control Death Band: o = @ Wegative Movement () Positiwe Movement

100

Hegative Movement:Along with

of the measures definite walue F¥,
outputwalue MY will alse reduce.

It' = usually used in heat up

Pozitive Movement:Along with the

increase of the measures definite value
() Disable Owershoot PY, outputwalue MV will alse
It' = usually used in cool control.

15 Hold Mem Register:Can’ t Read
Paramter Range:D4000 - 04043

the increase

control.

increase.

[Read Fron FLC | [#rite TorLc| [ oK

| [ cencar |

For the details of panel configuration, please refer

XC series PLC user manual

software part



Soft Component’s Function

In chapter 1, we briefly tell the program language of XC series PLC. However, the most important
element to a program is the operands. These elements relate to the relays and registers inside the
controller. In this chapter, we will describe the functions and using methods of these relays and
registers.

2-1 Summary of the Soft Components

2-2  Structure of the Soft Components

2-3 List of the Soft Components

2-4  Input/output Relays (X )

2-5 Auxiliary Relays (M)

2-6 Status Relays (S)

2-7 Timers (T)

2-8 Counters (C)

2-9 Data Registers (D)

2-10 Constant (K H)

2-11 Pointer (P 1)

2-12  Program Principle




_ 2-1 Summary of the Soft Components

There are many relays, timers and counters inside PLC. They all have countless NO (Normally
ON) and NC (Normally Closed) contactors. Connect these contactors with the coils will make a
sequential control circuit. Below, we will introduce these soft components briefly;

Input Relay (X)

I Usage of the input relays
The input relays are used to accept the external ON/OFF signal, we use X to state.

I Address Specify Principle

@ In each basic unit, specify the ID of input relay, output relay in the form of
X000~X007 X010~X017...,Y000~Y007 YO010~YO017... (octal form)

@  The expansion module’s ID obeys the principle of channel 1 starts from X100/Y100,
channel 2 starts from X200/Y200... 7 expansions can be connected in total.

1 Points to pay attention when using

@ For the input relay’s input filter, we use digital filter. Users can change the filter

parameters via relate settings.
@ We equip enough output relays inside PLC; for the output relays beyond the
input/output points, use them as auxiliary relays, program as normal contactors/coils.

Output Relay Y

I  Usage of the output relays
Output relays are the interface of drive external loads, represent with sign'y;
I Address Assignment Principle
@ In each basic unit assign the ID of output relays in the form of Y000~Y007

Y010~Y017... this octal format.
@ The ID of expansion obeys the principle of: channel 1 starts from Y100, channel 2 starts

from Y200... 7 expansions could be connected totally.

Auxiliary Relays M

I Usage of Auxiliary Relays
Aucxiliary relays are equipped inside PLC, represent with the sign of M;
I Address assignment principle
In basic units, assign the auxiliary address in the form of decimal
1  Points to note
@  This type of relays are different with the input/output relays, they can’t get external load,

can only use in program;
@ Retentive relays can keep its ON/OFF status in case of PLC power OFF;



Status Relays S

1 Usage of status relays

Used as relays in Ladder, represent with “S”
I Address assignment principle

In basic units, assign the ID in the form of decimal
1 Points to note

If not used as operation number, they can be used as auxiliary relays, program as
normal contactors/coils. Besides, they can be used as signal alarms, for external
diagnose.

Timer T

I Usage of the timers
Timers are used to calculate the time pulse like 1ms, 10ms, 100ms etc. when reach the
set value, the output contactors acts, represent with “T”

I Address assignment principle

In basic units, assign the timer’s ID in the form of decimal. But divide ID into several parts
according to the clock pulse, accumulate or not. Please refer to chapter 2-2 for details.

I Time pulse

There are three specifications for the timer’s clock pulse: 1ms 10ms 100ms. If choose 10ms timer,
carry on addition operation with 10ms time pulse;

I  Accumulation/not accumulation

The times are divided into two modes: accumulation time means even the timer coil’s driver is
OFF, the timer will still keep the current value; while the not accumulation time means when the
count value reaches the set value, the output contact acts, the count value clears to be 0;

Counter C

According to different application and purpose, we can divide the counters to different types as
below:

1 For internal count (for general using/power off retentive usage)

@ 16 bits counter: for increment count, the count range is 1~32,767

@ 32 bits counter: for increment count, the count range is 1~2,147,483,647

@ These counters can be used by PLC’s internal signal. The response speed is one scan
cycle or longer.

I For High Speed Count (Power off retentive)

@ 32 bits counter: for increment/decrement count, the count range is -2,147,483,648~
+2,147,483,647

(single phase increment count, single phase increment/decrement count, AB phase cont)

specify to special input points



@ The high speed counter can count 80KHz frequency, it separates with the PLC’s scan
cycle;

Data Register D

I Usage of Data Registers
Data Registers are used to store data, represent with “D”

1 Addressing Form

The data registers in XC series PLC are all 16 bits (the highest bit is the sign bit), combine
two data registers together can operate 32 bits (the highest bit is the sign bit) data process.

1 Points to note

Same with other soft components, data registers also have common usage type and power off
retentive type.

FlashROM Register FD

I Usage of FlashROM registers

FlashROM registers are used to store data soft components, represent with “FD”
I Addressing Form

In basic units, FlashROM registers are addressed in form of decimal;

1 Points to note

Even the battery powered off, this area can keep the data. So this area is used to store
important parameters. FlashROM can write in about 1,000,000 times, and it takes time at
every write. Frequently write can cause permanent damage of FD.

Constant B K H

I In every type of data in PLC, B represents Binary, K represents Decimal, H represents
Hexadecimal. They are used to set timers and counters value, or operands of application
instructions.



_ 2-2 Structure of Soft Components

|:- 2-2-1 Structure of Memory .j

In XC series PLC, there are many registers. Besides the common data registers D, FlashROM
registers, we can also make registers by combining bit soft components.

Data Register D

For common use, 16 bits

For common use, 32 bits (via combine two sequential 16 bits registers)

For power off retentive usage, can modify the retentive zone

For special usage, occupied by the system, can’t be used as common instruction’s parameters
For offset usage (indirect specifies)

@ Form:Dn[Dm] Xn[Dm] Yn[Dm] Mn[Dm] etc.

LSTOL{ MOV | Ko | DO |
—I\(TI}Z—{MOV‘KS‘DO‘

&8(&4{ MOV | D10[D0] | D100 |

In the above sample, if D0=0, then D100=D10, YO is ON.

If M2 turns from OFF to be ON, D0=5, then D100=D15, Y5 is ON.

Therein, D10[D0]=D[10+D0] YO[DO0]=Y[0+DQ]
@  The word offset combined by bit soft components: DXn[Dm] represents DX[n+Dm]
@  The soft components with offset, the offset can be represent by soft component D.

Timer T/Counter C

I  For common usage, 16 bits, represent the current value of timer/counter;
I  For common usage, 32 bits, (via combine two sequential 16 bits registers)
I  To represent them, just use the letter+ID method, such as T10, C11.

E.g.

X0
— T11 DK99

—I\(TI}O—{ MOov | TiI | DO |
T11

R i

In the above example, MOV T11 DO, T11 represents word register;
LD T11, T11 represents bit register.




FlashROM Register FD

For power off retentive usage, 16 bits

For power off retentive usage, 16 bits, (via combine two sequential 16 bits registers)

For special usage, occupied by the system, can’t be used as common instruction’s
parameters

Expansion’s internal register ED

I  For common usage, 16 bits,
I For common usage, 32 bits, (via combine two sequential 16 bits registers)

Bit soft components combined to be register

I  For common usage, 16 bits, (via combine two sequential 16 bits registers)

I The soft components which can be combined to be wordsare: X 'Y M S
T C

I Format: add “D” in front of soft components, like DM10, represents a 16
bits data from M10~M25

I  Get 16 points from DXn, but not beyond the soft components range;

I  The word combined by bit soft components can’t realize bit addressing;
E.g.

—I\(TI}O—{ MOV | K1 | DY0 |
—I\(Tl}l—{MOV‘ k3 | Do |

M8000
R MOV ‘DXZ[DO]‘ D10 \

@ When MO changes from OFF to be ON, the value in the word which is
combined by YO~Y17 equals 21, i.e. YO Y2 Y4 becomes to be ON

@ Before M1 activates, if D0O=0, DX2[D0] represents a word combined by
X2~X21

@ If M1 changes from OFF - ON, D0=3 then DX2[DQ] represents a




|:. 2-2-2 Structure of Bit Soft Components

Bit soft components structure is simple, the commononesare X 'Y M S T C, besides, a bit
of a register can also represents:

Relay

Input Relay X, octal type

Output Relay Y, octal type

Aucxiliary Relay M S, decimal type

Auxiliary Relay T C, decimal type, as the represent method is same with
registers, so we need to judge if it’s word register or bit register according to
the register.

Register’s Bit

Composed by register’s bit, support register D

Represent method: Dn.m (0< m< 15): the Nr.m bit of Dn register
The represent method of word with offset: Dn[Dm].x

Bit of Word can’t compose to be word again;

E.g.

DO0.4
1 YO0

Yo
D5 5)1] 4 @

Y

@ DO0.4 means when the Nr.4 bit of DO is 1, set YO ON .
@ D5[D1].4 means bit addressing with offset, if D1=5, then D5[D1]
means the Nr.4 bit of D10




_ 2-3  Soft Components List

|:- 2-3-1 Soft Components List

XC1 Series

Mnemonic

Name

Range

points

101/0

16 1/0

241/0 321/0

101/0

16 1/0| 24 1/0

321/0

/0 points *

Input Points

X0~X4

X0~X7

X0~X13

X0~X17

5

8 12

16

Output Points

YO~Y4

YO~Y7

YO0~Y13

YO~Y17

5

8 12

16

X 2

Internal Relay

X0~X77

64

Y 3

Internal Relay

YO~Y77

64

Internal Relay

MO~M199 M200~-M319 ¢

320

For Special Usage

*M8000~M8079

For Special Usage

*M8120~M8139

For Special Usage

*M8170~M8172

For Special Usage

*M8238~M8242

For Special Usage

*M8350~M8370

128

Flow

S0~S31

32

Timer

TO~T23: 100ms not accumulation

T100~T115: 100ms accumulation

T200~T223: 10ms not accumulation

T300~T307: 10ms accumulation

T400~T403: 1ms not accumulation

T500~T503: 1ms accumulation

80

Counter

C0~C23: 16 hits forward counter

C300~C315: 32 bits forward/backward
counter

C600~C603: single-phase HSC

C620~C621

C630~C631

48

Data Register

D0~D99 D100~D149 *

150

For Special Usage

°D8000~D8029

For Special Usage

°*D8060~D8079

For Special Usage

°D8120~D8179

For Special Usage

°D8240~D8249

For Special Usage

°D8306~D8313

For Special Usage

°D8460~D8469

138

FD

FlashROM

FDO~FDA411

412




Register ° For Special Usage °FD8000~FD8011
For Special Usage °FD8202~FD8229
For Special Usage °FD8306~FD8315 98
For Special Usage °FD8323~FD8335
For Special Usage °FD8350~FD8384
XC2 Series
Range Points
IMnemonic| Name 14 | 16 | 24/32 |48/60
141/0 | 161/0 | 24/321/0 | 48/60 1/0
/o |[l/o| 1O I/0
Input X0~X15 X0~X33
i ) X0~X7 | X0~X7 8 | 8 | 14/18 |28/36
I/0O Points| Points X0~X21 X0~X43
! Output YO-Y1l | YO0~Y23
) YO0~Y5 | YO~Y7 6 | 8 | 10/14 |20/24
Points Y0~Y15 YO0~Y27
> Internal
X X0~X1037 544
Relay
¢ Internal
Y Y0~Y1037 544
Relay
MO0~M2999 8000
P Internal M3000~M7999
Relay - c
For Special Usage M8000~M8767 768
S0~S511
S Flow . 1024
S512~S1023
TO~T99: 100ms not accumulation
T100~T199: 100ms accumulation
T200~T299: 10ms not accumulation
T Timer T300~T399: 10ms accumulation 640
T400~T499: 1ms not accumulation
T500~T599: 1ms accumulation
T600~T639: 1ms precise time
C0~C299: 16 bits forward counter
C300~C599: 32 bits forward/backward
counter
C Counter - 640
C600~C619: single-phase HSC
C620~C629: double-phase HSC
C630~C639: AB phase HSC
Data D0~D999
D ) . 2000
Register D4000~D4999
For Special Usage °D8000~D8511 612




For Special Usage °D8630~D8729
- FLASH FDO~FD127 128
Register For Special Usage °FD8000~FD8383 384
XC3 Series
Range Points
IMnemonic Name 14 |24/32(48/60
14 1/0 24/32 1/0 48/60 1/0
/O | I/O | I/O
i X0~X15 X0~X33
Input Points X0~X7 8 |14/18|28/36
I/O Points X0~X21 X0~X43
1
i YO0~Y11 YO0~Y23
Output Points YO0~Y5 6 |10/14|20/24
Y0~Y15 YO0~Y27
X 2 | Internal Relay X0~X1037 544
Y 2 | Internal Relay Y0~Y1037 544
MO~M2999
. 8000
M Internal Relay M3000~M7999
For Special Usage °M8000~M8767 768
S0~S511
S Flow 4 1024
S$512~S1023
T0~T99: 100ms not accumulation
T100~T199: 100ms accumulation
T200~T299: 10ms not accumulation
T TIMER T300~T399: 10ms accumulation 640
T400~T499: 1ms not accumulation
T500~T599: 1ms accumulation
T600~T639: 1ms precise time
C0~C299: 16 bits forward counter
C300~C599: 32 bits forward/backward counter
C COUNTER C600~C619: single-phase HSC 640
C620~C629: double-phase HSC
C630~C639: AB phase HSC
D0~D3999 8000
D DATA D4000~D7999
REGISTER ) s
For Special Usage *D8000~D9023 1024




- FlashROM FD0O~FD1535 1536
6
REGISTER For Special Usage FD8000~FD8511 512
EXPANSION’S
ED ’ INTERNAL EDO~ED16383 16384
REGISTER
XC5 Series
. I/0 RANGE POINTS
Mnemonic Name
24/32 1/0 48/60 1/0 24/32 1/0 | 48/60 1/0
i X0~X15 X0~X33
Input Points 14/18 28/36
I/O Points X0~X21 X0~X43
1
i YO0~Y11 YO0~Y23
Output Points 10/14 20/24
Y0~Y15 YO0~Y27
2 | Internal Relay X0~X1037 544
® | Internal Relay Y0~Y1037 544
MO0~M3999
. 8000
M Internal Relay M4000~M7999
For Special Usage °M8000~M8767 768
S0~S511
S Flow 4 1024
S$512~S1023
TO~T99: 100ms not accumulation
T100~T199: 100ms accumulation
T200~T299: 10ms not accumulation
T TIMER T300~T399: 10ms accumulation 640
T400~T499: 1ms not accumulation
T500~T599: 1ms accumulation
T600~T639: 1ms precise time
C0~C299: 16 bits forward counter
C300~C599: 32 bits forward/backward counter
C COUNTER C600~C619: single-phase HSC 640
C620~C629: double-phase HSC
C630~C639: AB phase HSC
D0~D3999 8000
D DATA D4000~D7999  *
REGISTER ) s
For Special Usage *D8000~D9023 1024
FD FlashROM FD0~FD5119 5120




6
REGISTER For Special Usage °FD8000~FD9023 1024
EXPANSION’S
ED ’ INTERNAL EDO~ED36863 36864
REGISTER
XCM Series
. I/0 range Points
Mnemonic Name
24/32 1/0 48 1/0 24/32 1/0 48 1/0
. X0~X15
. Input Points X0~X33 14/18 28
I/0O Points X0~X21
. . YO0-~Y11
Output Points YO0~Y23 10/14 20
Y0~Y15
X 2 | Internal Relay X0~X1037 544
Y ? | Internal Relay Y0~Y1037 544
MO~M2999
. 8000
M Internal Relay M3000~M7999
For Special Usage °M8000~M8767 768
S0~S511
S Flow . 1024
S$512~S1023
TO~T99: 100ms not accumulation
T100~T199: 100ms accumulation
T200~T299: 10ms not accumulation
T TIMER T300~T399: 10ms accumulation 640
T400~T499: 1ms not accumulation
T500~T599: 1ms accumulation
T600~T639: 1ms precise time
C0~C299: 16 bits forward counter
C300~C599: 32 bits forward/backward
t
C | COUNTER counter 640
C600~C619: single-phase HSC
C620~C629: double-phase HSC
C630~C639: AB phase HSC
D0~D2999 4000
D DATA D4000~D4999
REGISTER : .
For Special Usage *D8000~D9023 1024
FD FlashROM FDO~FDG63 64




REGISTER °©

For Special Usage °FD8000~FD8349

- : 460
For Special Usage FD8890~FD8999
EXPANSION’S
ED ’ INTERNAL EDO~ED36863 36864
REGISTER

1: I/O points, means the terminal number that users can use to wire the input, output
2: X, means the internal input relay, the X beyond Input points can be used as middle relay;

3:'Y, means the internal output relay, the Y beyond Output points can be used as middle relay;

4: The memory zone in

is power off retentive zone, soft componentsD M S T C can change the

retentive area via setting. Please refer to 2-3-2 for details;

5: for special use, means the special registers occupied by the system, can’t be used for other purpose. Please

refer to Appendix 1.

6: FlashROM registers needn’t set the power off retentive zone, when power is off (no battery), the data will not

lose

7: Expansion’s internal register ED, require PLC hardware V3.0 or above

8: Input coils  output relays are in octal form, the other registers are in decimal form;
9: The 1/O that are not wired with external device can be used as fast internal relays;

10: for the soft components of expansion devices, please refer to relate manuals;




|:- 2-3-2 Power Off Retentive Zone

The power off retentive area of XC series PLC are set as below, this area can be set by user again;

System’s .
Soft SET Retentive
FUNCTION default
components [ AREA Zone
value
D FD8202 | Start tag of D power off retentive zone 100 D100~D149
Start tag of M power off retentive
M FD8203 200 M200~M319
XC1 zone
Series T FD8204 | Start tag of T power off retentive zone 640 Not set
C FD8205 | Start tag of C power off retentive zone 320 C320~C631
S FD8206 | Start tag of S power off retentive zone 512 S0~S31
D FD8202 | Start tag of D power off retentive zone 4000 D4000~D4999
Start tag of M power off retentive
M FD8203 3000 M3000~M7999
XC2 zone
Series T FD8204 | Start tag of T power off retentive zone 640 Not set
C FD8205 | Start tag of C power off retentive zone 320 C320~C639
S FD8206 | Start tag of S power off retentive zone 512 S$512~S1023
D FD8202 | Start tag of D power off retentive zone 4000 D4000~D7999
Start tag of M power off retentive
M FD8203 3000 M3000~M7999
zone
XC3 T FD8204 | Start tag of T power off retentive zone 640 Not set
Series FD8205 | Start tag of C power off retentive zone 320 C320~C639
S FD8206 | Start tag of S power off retentive zone 512 S512~S1023
Start tag of ED power off retentive
ED FD8207 0 EDO~ED16383
zone
D FD8202 | Start tag of D power off retentive zone 4000 D4000~D7999
Start tag of M power off retentive
M FD8203 4000 M4000~M7999
zone
XC5 T FD8204 | Start tag of T power off retentive zone 640 Not set
Series FD8205 | Start tag of C power off retentive zone 320 C320~C639
S FD8206 | Start tag of S power off retentive zone 512 S512~S1023
Start tag of ED power off retentive
ED FD8207 0 EDO~ED36863
zone
XCM D FD8202 | Start tag of D power off retentive zone 4000 D4000~D4999
Series Start tag of M power off retentive
M FD8203 3000 M3000~M7999
zone
T FD8204 | Start tag of T power off retentive zone 640 Not set
C FD8205 | Start tag of C power off retentive zone 320 C320~C639




S FD8206 | Start tag of S power off retentive zone 512 S512~S1023
Start tag of ED power off retentive
ED FD8207 one 0 EDO~ED36863
z

For timer T, we can set not only retentive zone, but also set certain timer’s retentive zone

Soft Set area Function Retentive Zone
Components
FD8323 | Set the start tag of 100ms not accumulation timer’s | The set value ~T99
retentive zone
FD8324 | Set the start tag of 100ms accumulation timer’s retentive | The set value~T199
zone
FD8325 | Set the start tag of 10ms not accumulation timer’s | The set value~T299
retentive zone
T FD8326 | Set the start tag of 10ms accumulation timer’s retentive | The set value~T399
zone
FD8327 | Set the start tag of 1ms not accumulation timer’s | The set value~T499
retentive zone
FD8328 | Set the start tag of 1ms accumulation timer’s retentive | The set value~T599
zone
FD8329 | Set the start tag of 1ms precise timer’s retentive zone The set value~T639
For counter C, we can set not only retentive zone, but also set certain counter’s retentive
zone
Soft Set area Function Retentive Zone
Components
FD8330 | Set the start tag of 16 bits positive counter’s retentive | The set value~C299
zone
FD8331 | Set the start tag of 32 bits positive/negative counter’s | The set value~C599
C retentive zone
FD8332 | Set the start tag of single phase HSC’s retentive zone The set value~C619
FD8333 | Set the start tag of dual direction HSC’s retentive zone The set value~C629
FD8334 | Set the start tag of AB phase HSC’s retentive zone The set value~C639

1 if the whole power off retentive zone is smaller than the segment’s retentive area, then the segment’s area is

invalid. If the total counter’s set range is T200~T640, FD8324 value is 150, then the 100ms accumulate timer’s
retentive area T150~T199 is invalid.




_2-4 Input/output relays X Y

Number List

XC series PLC’s input/output are all in octal form, each series numbers are listed below:

Range Points
Series | Name 16
101/0 16 I/0 24 1/0 321/0 10 1/0 o 24 1/0|321/0
XCl X X0~X4 | X0~X7 | X0~X13 X0~X17 8 12 16
Y YO~Y4 | YO~Y7 | YO~Y13 YO~Y17 8 12 16
Range Points
Series [ Name 14 | 16 48/60
14 1/0 16 I1/0 24/32 1/0 | 48/60 1/0 24/32 1/0
/0 | 1/1O 1/0
X0~X15 | X0~X33
X X0~X7 X0~X7 8 8 14/18 |28/36
X0~X21 | X0~X43
XC2
YO~Y1l | Y0~Y23
Y YO~Y5 YO~Y7 6 8 10/14 | 20/24
YO~Y15 | YO~Y27
Range Points
Series | Name 48/60
14 1/0 24/32 1/0 48/60 1/0 14 1/0 (24/32 1/0 o
X0~X15 X0~X33
X X0~X7 8 14/18 |28/36
X0~X21 X0~X43
XC3
YO0~Y11 YO0~Y23
Y YO~Y5 6 10/14 |20/24
YO0~Y15 YO0~Y27
Series | Name Range Points
24/32 1/0 48/60 1/0 24/321/0 | 48/60 1/O
X0~X15 X0~X33
X 14/18 28/36
X0~X21 X0~X43
XC5
YO0~Y11 YO0~Y23
Y 10/14 20/24
YO0~Y15 YO0~Y27
. Range Points
Series | Name
24 1/0 321/0 48 1/0 241/0 |321/0| 481/0
X X0~X15 X0~X21 X0~X33 14 18 28
XCM
Y YO0~Y11 YO0~Y15 YO0~Y23 10 14 20




Function

XC series PLC
CPU unit

A [eulwial indino

ndinQ Jeubis [eussix3

nduj feubis jeusanx3
X [euiwia] nduj

lInput Relay X |

I PLC’sinput terminals are used to accept the external signal input, while the input relays are a
type of optical relays to connect PLC inside and input terminals;

I Theinput relays have countless normally ON/OFF contactors, they can be used freely;

I The input relays which are not connected with external devices can be used as fast internal
relays;

Output Relay Y |

I PLC’s output terminals can be used to send signals to external loads. Inside PLC, output
relay’s external output contactors (including relay contactors, transistor’s contactors) connect
with output terminals.

I  The output relays have countless normally ON/OFF contactors, they can be used freely;

I The output relays which are not connected with external devices can be used as fast internal
relays;

Execution Order

Dispose Area

. m
Y — — | XC series PLC o o -1
T S =] . c c @
= =) o) o g —
3 2 e CPU unit E 8 3
—_ _| — - — wn
— v
(%’ —> % —> § g > o S
= 3. 2 Program & 3 >
] 5 3, )
- 2 > > 2 o)
3 X 8 3 = =1
E_ D '< E




I Input Disposal

@ Before PLC executing the program, read every input terminal’s ON/OFF status of PLC
to the image area.

@ In the process of executing the program, even the input changed, the content in the input
image area will not change. However, in the input disposal of next scan cycle, read out
the change.

I  Output Disposal

@ Once finish executing all the instructions, transfer the ON/OFF status of output Y image
area to the output lock memory area. This will be the actual output of the PLC.

@ The contacts used for the PLC’s external output will act according to the device’s
response delay time.

_ 2-5 Auxiliary Relay (M)

Number List

The auxiliary relays M in XC series PLC are all in decimal form, please refer the details from
tables below:

RANGE

SERIES| NAME | FOR COMMON FOR POWER-OFF
FOR SPECIAL USE

USE RETENTIVE USE

M8000~M8079

M8120~M8139

XC1 M MO000~M199 M200~M319 M8170~M8172

M8238~M8242

M8350~M8370

RANGE
SERIES| NAME | FOR COMMON FOR POWER-OFF
FOR SPECIAL USE
USE RETENTIVE USE
XC2 M MO000~M2999 M3000~M7999 M8000~M8767
RANGE
SERIES| NAME | FOR COMMON FOR POWER-OFF
FOR SPECIAL USE
USE RETENTIVE USE
XC3 M MO000~M2999 M3000~M7999 M8000~M8767

SERIES| NAME RANGE




FOR COMMON FOR POWER-OFF
FOR SPECIAL USE
USE RETENTIVE USE
XC5 M M000~M3999 M4000~M7999 M8000~M8767
RANGE
SERIES| NAME FOR COMMON FOR POWER-OFF
FOR SPECIAL USE
USE RETENTIVE USE
XCM M M000~M2999 M3000~M7999 M8000~M8767
Function

In PLC, auxiliary relays M are used frequently. This type of relay’s coil is same with the output
relay. They are driven by soft components in PLC;

auxiliary relays M have countless normally ON/OFF contactors. They can be used freely, but this
type of contactors can’t drive the external loads.

I  For common use

%)

%)

This type of auxiliary relays can be used only as normal auxiliary relays. l.e. if power
supply suddenly stop during the running, the relays will disconnect.

Common usage relays can’t be used for power off retentive, but the zone can be
modified;

I  For Power Off Retentive Use

%)

%)
%)

The auxiliary relays for power off retentive usage, even the PLC is OFF, they can keep
the ON/OFF status before power OFF.

Power off retentive zone can be modified by the user;

Power off retentive relays are usually used to memory the status before stop the power,
then when power the PLC on again, the status can run again;

I  For Special Usage

%)

%)

Special relays refer some relays which are defined with special meanings or functions,
start from M8000.
There are two types of usages for special relays, one type is used to drive the coil, the
other type is used to the specified execution;
E.g.: M8002 is the initial pulse, activates only at the moment of start

M8033 is “all output disabled”
Special auxiliary relays can’t be used as normal relay M;




_ 2-6 Status Relay (S)

Address List

XC series PLC’s status relays S are addressed in form of decimal; each

subfamily’s ID are listed below:

much clear and easy to modify;

I For common use
After shut off the PLC power, this type of relays will be OFF status;
I For Power Off Retentive Use

@  The status relays for power off retentive usage, even the PLC is OFF, they can keep the
ON/OFF status before power OFF.

SERIES| NAME RANGE
FOR COMMON USE FOR POWER-OFF RETENTIVE USE
XC1 S S000~S031 -
RANGE
SERIES| NAME
FOR COMMON USE FOR POWER-OFF RETENTIVE USE
XC2 S S000~S511 S512~S1023
RANGE
SERIES| NAME
FOR COMMON USE FOR POWER-OFF RETENTIVE USE
XC3 S S000~S511 S$512~S1023
RANGE
SERIES| NAME
FOR COMMON USE FOR POWER-OFF RETENTIVE USE
XC5 S S000~S511 S$512~S1023
RANGE
SERIES| NAME
FOR COMMON USE FOR POWER-OFF RETENTIVE USE
XCM S S000~S511 S$512~S1023
_ Status relays are very import in ladder program; usually use them with
el instruction “STL”. In the form on flow, this can make the program’s structure

@  Power off retentive zone can be modified by the user;

I  The status relays also have countless “normally ON/OFF” contactors. So users can use them

freely in the program;




_ 2-7 Timer (T)

Address List . .
subfamily’s ID are listed below:

XC series PLC’s timers T are addressed in form of decimal; each

RANGE

SERIES| NAME
FOR COMMON USE

POINTS

TO0~T23: 100ms not accumulation

T100~T115: 100ms accumulation

T200~T223: 10ms not accumulation

80

XC1 T :
T300~T307: 10ms accumulation

T400~T403: 1ms not accumulation

T500~T503: 1ms accumulation

TO~T99: 100ms not accumulation

T100~T199: 100ms accumulation

XC2 T200~T299: 10ms not accumulation

XC3
XC5

T T300~T399: 10ms accumulation

640

T400~T499: 1ms not accumulation

XCM
T500~T599: 1ms accumulation

T600~T639: 1ms with precise time

Function

We use OUT or TMR instruction to time for the norma
value, or use data register (D) to indirect point the set valu

X0 T200 K200
[ { ) 1
T200 Y0
f { )
25
X0 :
i
g the current I Fthe e
= 2 T value
3 value I
] YO [
=
D moment to run the
instruction
one scan 1 I
cycle } |—
1 |
OUT E
1

The timers accumulate the 1ms, 10ms, 10ms clock pulse, the output contactor
activates when the accumulation reaches the set value;

| timers. We use constant (K) to set the
H

If X0 is ON, then T200 accumulate
10ms clock pulse based on the current
value; when the accumulation value
reaches the set value K200, the timer’s
output contact activates. l.e. the output
contact activates 2s later. If X0 breaks,
the timer resets, the output contact
resets;

Both OUT and TMR can realize the
time function. But if use OUT, the start
time is O; if use TMR, the start time is 1
scan cycle



- If X001 is ON, then T300 accumulate
—l Kz00o 10ms clock pulse based on the current
_T3' value; when the accumulation _value

% %3 reaches the set value K2000, the timer’s
% —i—— RST [ T30 | output contact activates. l.e. the output
f_) contact activates 2s later.

§' t1 (2, 11+2=20s Even if X0 breaks, the timer will
2 s continue to accumulation on re-starting.
B the cument vatae ] € B ppo o0 cumulation time s 20ms;

h ] If X002 is ON, the timer will be reset,

= [ the output contacts reset;

Specify the set Constant (K) Tl.O is thfe timer with 100ms as the
value o unit. Specify 190 as the constant, then
- K100 0.1s*100=10s timer works;
Register (D) Write the value of indirect
X0 data register in the
— % MoV ‘ K200 ‘ DS ‘ program or input by value
X1 switch.
HDF’ If set as the retentive
register, make sure the
battery voltage is enough,
or the value will be
unstable.
. Timer TO~T599 is 16 bits linear increment mode (0~K32767), when the timer’s
Timer Value . o ;
value reaches the max value K32767, it stops timing. The timer’s status keeps
still;
Action output delay OFF timer
Example

X0 T2
xo [
YO0 X0
<@ yo [ pm2

When X000 is ON, output Y000;
When X000 from ON to OFF, delay T2(20s), then output Y000 is OFF.




glitter X0 T2
A K20

X0 |
;{Fl KlO k T1 E T1 T—L

When X000 is ON, Y000 starts to glitter.
T1 controls the OFF time of Y000, T2 controls the ON time of Y000.

_ 2-8 Counter (C)

XC series PLC counters’ number are all decimal, please see the following

Number list
table for all the counter numbers.
SERIES| NAME RANGE
FOR COMMON USE POINTS
C0~C23: 16 bits forward counter
C300~C315: 32 bits forward/backward counter
XC1 C C600~C603: single-phase HSC 48
C620~C621
C630~C631
C0~C299: 16 bits forward counter
;(22 C300~C599: 32 bits forward/backward counter
XCE C C600~C619: single-phase HSC 640
XCM C620~C629: double-phase HSC
C630~C639: AB phase HSC

All the counters number meaning:

TYPE DESCRIPTION

16 bits forward counter C0~C299

32 bits forward/backward | C300~C599 (C300,C302...C598)(each occupies 2 counters

counter number) the number should be even
HSC (High Speed | C600~C634(C600,C602...C634)( (each occupies 2 counters
Counter) number) the number should be even

1: Please see chapter 5 for high speed counter.

Counter The characteristics of 16 bits and 32 bits counters:
characteristics




Items 16 bits counter 32 bits counter
Count direction Positive Positive/negative
The set value 1~32,767 -2,147,483,648~+2,147,483,647

The assigned set
value

Constant K or data register

Same as the left, but data register must be in a
couple

Changing of the
current value

Change after positive count | Change after positive count (Loop counter)

Output contact

positive count

Hold the action

after | Hold the action after positive count, reset if
negative count

Reset activates

recover

When executing RST command, counter’s current value is 0, output contacts

The current value
register

16 bits

32 bits

Function

9dA1 aAnusIBI/[eWIOU J31UN0J S1Iq 9T

The assignment of common use counters and power off retentive counters,
can me changed via FD parameters from peripheral devices;

16 bits binary increment counters, the valid value is K1~K32,767 (decimal type
constant). The set value KO and K1 has the same meaning. i.e. the output contact
works on the first count starts

on% RST |

co\

- K10
e

I  When X001 is ON once, the counter increases 1. When the counter value is 10,
its output is activated. After, when the X001 is ON again, the counter continues
increasing 1.

I If X000 is ON, reset counter, the counter value becomes zero.

I Italso can set the counter value in D register. For example, D10=123 is the same
as K123.

If cut the PLC power supply, the normal
counter value become zero, the retentive
counter can store the wvalue, it can
accumulate the value of last time.




32 bits increase/decrease count range is +2147483648 ~ - 2147483647. Set the
increase or decrease count mode in M8238.

HXZ M8238 I If M8238=1, it is decrease mode;

M8238=0, it is increase mode.

X3 - - -
| RST ‘ 300 ‘ | Set.the count value |n.K or D, if set in DO
register, DO and D1 will be seemed as one

X4 32bits value.
}—. K10
- @ I X004 is ON, C300 starts to count.
C300
s
I If X003 is ON, reset the counter and C300 output.

I If use retentive counter, the count value will be stored in PLC.
I 32 bits counter can be used as 32 bits register.

9dA1 aAnuUsIBI/[eWIOU 181UN0J S)Iq ZE

Set the count It includes 16 bits and 32 bits count value.
value

u 16 bits counter

set as constant K set in D register

%0 K100

LOOOH{ MoV | Kki0 | D5 |

X001 - D5

u 32 bits counter

set as constant K set in D register

X000

%0 KA3.100 -~ DMOV |K43100| DO |
XO DO D1




Count value

C0~C299 are 16 bits linear increase counter (0~32767), when the counter value reaches
32767, it will stop count and keep the state.

C300~C599 are 32 bits linear increase/decrease counter (-2147483648~+2147483647), when
the counter value reaches 2147483647, it will become -2147483648, when the counter value
reaches -2147483648, it will become 2147483647, the counter state will change as the count
value.

_ 2-9 Data register ( D)

XC series PLC data register D address is shown as below:

Address list
RANGE
SERIES| NAME FOR COMMON FOR POWER OFF
FOR SPECIAL USE
USE RETENTIVE USE

D8000~D8029
D8060~D8079
D8120~D8179
XC1 D D0~D99 D100~D149 138
D8240~D8249
D8306~D8313

D8460~D8469

D8000~D8511
XC2 D D0~D999 D4000~D4999 612
D8630~D8729

X
ng D D0~D3999 D4000~D7999 D8000~D9023 1024
XCM D D0~D2999 D3000~D4999 D8000~D9023 1024
Strichire Data register is soft element which used to store data, it includes 16 bits and
32 bits. ( 32 bits contains two registers, the highest bit is sign bit )




16 bits register range is -32,768 ~ +32,767
DO(16 bits
0/1/0/0/0/0/1/0/0/1/1/0/0 0/ 0/0
bl i b0
o
=} Sign bit
73 0 positive
1 negative
Use the applied instruction to read and write the register data. Or use other
devices such as HMI.
32 bits value is consisted of two registers. The range is -2147483648 ~ 2147483647.
_ N ) N
High D1(16 bits 4l DO(16 bits) 1 Low
@ | w 0100001001 10000do[1[0ooo 1001100000
S | w31 bo
w
Sign bit
0 positive
1 negative
When appoint the 32bits register, if set DO, the PLC will connect the next register D1 as
the high bits. Generally, we often appoint even address register.
Function

I Normal type
@ When write a new value in the register, the former value will be covered.

@  When PLC from RUN to STOP or STOP to RUN, the value in the register will be

cleared.
I Retentive type



@ When PLC from RUN to STOP or power off, the value in the register will be retained.
@  The retentive register range can be set by user.

I Special type

@ Special register is used to set special data, or occupied by the system.
@ Some special registers are initialized when PLC is power on.
@  Please refer to the appendix for the special register address and function.

I Used as offset (indirect appoint)

@ Data register can be used as offset of soft element.

Q Q8

Format: Dn[Dm] Xn[Dm] Yn[Dm] Mn[Dm].
Word offset: DXn[Dm] means DX[n+Dm].
The offset value only can be set as D register.

ESTMZ MOV \

KO‘DO‘

—I\(Tl}z—{ MOV |

KS‘DO‘

M8000

| Mov | Dpioppo] | D100 |

When D0=0, D100=D10, YO is ON;
When M2 is from OFF - ON, DO0=5, D100=D15, Y5 is ON.
D10[D0]=D[10+D0], YO[DO0]=Y[0+D0Q].

Example

I Data storage

—(M}O—{ MOV \ K100 \ DO \

—(M}l—{ DMOV \ K41100 \ D10 \

I Data transfer

—(M}O—{ MOV \ DO \ D10 \

I Read the timer and counter

—(M}O—{ MOV \ c10 \ DO \

Data register D can deal with many kinds of data and realize various controls.

When MO is ON, write 100 into DO0.(16 bits value)

When M1 is ON, write 41100 into D11,D10 (32bits value)

When MO is ON, transfer the value of D10 to DO

When MO is ON, move the value of C10 to DO.



I  As the set value of timer and counter

X0
— Do When X0 is ON, T10 starts to work, the time is set in DO.
X D1 When X1 is ON once, C300 increase 1, when C300 value=D1,

C300 coil outputs.

_ 2-10 Constant I

XC series PLC use the following 5 number systems.

Data process

1 DEC: DECIMAL NUMBER
@  The preset number of counter and timer ( constant K)
@  The number of Auxiliary relay M, timer T, counter C, state S.
@  Set as the operand value and action of applied instruction (constant K)

1 HEX: HEXADECIMAL NUMBER
@ Set as the operand value and action of applied instruction (constant K)

1 BIN: BINARY NUMBER
@ Inside the PLC, all the numbers will be processed by binary. But when monitoring on
the device, all the binary will be transformed into HEX or DEC.

I OCT:OCTAL NUMBER
@  XC series PLC /O relays are addressed in OCT. Such as [0-7, 10-17,....70-77,100-107].



1 BCD:BINARY CODE DECIMAL
@ BCD uses 4 bits binary number to display decimal number 0-9. BCD can be used in 7
segments LED and BCD output digital switch

I  Other numbers ( float number)
XC series PLC can calculate high precision float numbers. It is calculated by binary
numbers, and display by decimal numbers.

PLC program should use K, H to process values. K means decimal
numbers, H means hex numbers. Please note the PLC input/output relay use
octal address.

Display

I Constant K
K is used to display decimal numbers. K10 means decimal number 10. It is used to set timer and
counter value, operand value of applied instruction.

1 ConstantH
H is used to display hex numbers. H10 means hex number 10. It is used to set operand value of
applied instruction.

_ 2-11 PROGRAM PRINCIPLE

I TagP |
Tag P I are used in branch division and interruption.
Tag for branch (P) is used in condition jump or subroutine’s jump target;
Tag for interruption (1) is used to specify the e input interruption, time interruption;
The tags P | are both in decimal form, each coding principle is listed below:

SERIES NAME RANGE
XC1l XC2 XC3 XC5 XCM P P0~P9999
RANGE
FOR EXTERNAL
SERIES INAME INTERRUPTION o _
.. Falling For time interruption
Input [Rising edge edae
terminals |interruption|, g .
interruption
X2 10000 10001 There are 10 channels time interruption,
XC2 | X5 10100 10101 the represent method is: [40**~]|49**,
(“**” represents interruption time, the unit
X10 10200 10201 .
is mm)




RANGE

FOR EXTERNAL
INTERRUPTION

SERIESINAME]| 1/0 o .
Rising Falling For time interruption
Input edge edge
terminals |, . - : .
interruptionfinterruption
14 X7 10000 10001
o X2 10000 10001 ™ 10 ch s time int i
X5 10100 10101 ere are 10 channels .|me interruption,
32 the represent method is: 140**~[49**,
XC3 I X10 10200 10201 . . .
(“**” represents interruption time, the
19| X10 10000 10001 -
unit is mm)
48 X7 10100 10101
60 X6 10200 10201
RANGE
FOR EXTERNAL
SERIESINAME]| I/O INTERRUPTION o .
Rising Falling For time interruption
Input edge edge
terminals |, . - . .
interruptionfinterruption
X2 10000 10001
o X5 10100 10101
32 X10 10200 10201 There are 10 channels time interruption,
XC5 | X11 10300 10301 the represent method is: 140**~[49**.
X12 10400 10401 (“**” represents interruption time, the
48 | X2 10000 10001 | unitis mm)
60 X5 10100 10101
X10 10200 10201
RANGE
FOR EXTERNAL
SERIESNAME]| 1/0 INTERRUPTION L .
Rising Falling For time interruption
Input edge edge
terminals |, . - . .
interruptionfinterruption
XCM I 24 X2 10000 10001 There are 10 channels time interruption,
32 X5 10100 10101 the represent method is: 140**~[49**,




X10 10200 10201 (“**” represents interruption time, the
X11 10300 10301 unit is mm)
X12 10400 10401

d bel

| bel

Tag P is usually used in flow, it is used with CJ (condition jump) CALL (subroutine
call)etc.
1 Condition Jump CJ

X0

— <) ‘ Pl ‘ If coil X0 gets ON, jump to the step behind
X1 tag P1;

H If the coil X0 is not ON, do not execute

P1 jump action, but run with the original
program;

X2

— RST | TO |

1 Call the subroutine (CALL)

X0
— CALL \ P10 \—
§ If X0 gets ON, jump to the
- @ i subroutine from the main program:;
S «_% If the coil is not ON, run with the
FEND 5 original program;
P10 _
HT@ g After executing the subroutine,
S return to the main program;
e G 5 Prog
2
SRET o

Tag | is usually used in interruption, including external interruption, time interruption etc.
use with IRET (interruption return) EIl (enable interruption) DI (disable interruption);
1 External interruption

@ Accept the input signal from the special input terminals, not effected by the scan
cycle. Activate the input signal, execute the interruption subroutine.
@ With external interruption, PLC can dispose the signal shorter than scan cycle;
So it can be used as essential priority disposal in sequence control, or used in
short time pulse control.
I Time interruption
@  Execute the interruption subroutine at each specified interruption loop tine. Use



this interruption in the control which requires it to be different with PLC’s
operation cycle;

I  Action order of input/output relays and response delay

@ Input disposal
Before PLC executing the program, read all the input terminal’s ON/OFF status of PLC
to the image area. In the process of executing the program, even the input changed, the
content in the input image area will not change. However, in the input disposal of next
scan cycle, read out the change.

@  Output disposal
Once finish executing all the instructions, transfer the ON/OFF status of output Y image
area to the output lock memory area. This will be the actual output of the PLC. The
contacts used for the PLC’s exterior output will act according to the device’s response
delay time.

When use this input/output format in a batch, the drive time and operation cycle of input filter
and output device will also appear response delay.

I  Not accept narrow input pulse signal

PLC’s input ON/OFF time should be longer than its loop time. If consider input filter’s response
delay 10ms, loop time is 10ms then ON/OFF time needs 20 ms separately. So, up to 1
000/(20+20)=25Hz input pulse can’t be disposed. But, this condition could be improved when use
PLC’s special function and applied instructions.

I Dual output Dual coils action

As shown in the left map, please consider

Hx;l @ the things of using the same coil Y003 at
many positions:

Y3 < va | Eg.X001=ON X002=OFF

HX;Z @ At first, X001 is ON, its image area is ON,

output Y004 is also ON.

When executing dual output (use dual coil),  But, as input X002 is OFF, the image area
the back side act in prior. of Y003 is OFF.

So, the actual output is: YO03=OFF,
Y004= ON.



Basic Program Instructions

In this chapter, we tell the basic instructions and their functions.

3-1 Basic Instructions List

3-2 [LD], [LDI], [OUT]

3-3 [AND], [ANI]

3-4 [OR], [ORI]

3-5 [LDP], [LDF], [ANDP], [ANDF], [ORP], [ORF]

3-6 [LDD], [LDDI]

3-7 [ORB]

3-8 [ANB]

3-9 [MCS], [MCR]

3-10 [ALT]

3-11 [PLS], [PLF]

3-12 [SET], [RST]




3-13 [OUT], [RST] (Aim at counter device)

3-14 [NOP], [END]

3-15 [GROUP], [GROUPE]

3-16 Items to be attended when programming




_ 3-1 Basic Instructions List

All XC1 XC2 XC3 XC5 XCM series support the below instructions:

Mnemonic Function Format and Device Chapter

LD Initial logical operation MO 3-2

(LoaD) contact type NO (normally r ‘ O—‘
open)

XY M S T C Dnm FDnm

LDD Read the status from the X0 3-6
(LoaD contact directly I-lD'_o I
Directly)

X

LDI Initial logical operation MO 3-2
(LoaD contact type NC (normally rﬂ/ Qﬂ
Inverse) closed)

XY M S T C Dnm FDnm

LDDI Read the normally closed X 3-6
contact directly M

X
LDP Initial logical MO 3-5
(LoaD operation-Rising edge ’HT QW
Pulse) pulse
XY M S T C Dnm FDnm
LDF Initial logical MO 3-5
(LoaD | operation-Falling /trailing ’Hl QW
Falling edge pulse
Pulse) XY M S T C Dnm FDnm

AND Serial connection of NO 3-3

MO
(AND) (normally open) contacts TH

XY M S T C Dnm FDnm

ANDD Read the status from the X 3-6
contact directly I-l'-fi_o_l

X
ANI Serial connection of NC MO 3-3
(AND (normally closed) contacts TH/
Inverse)

XY M S T C Dnm FDnm

ANDDI Read the normally closed X 3-6
contact directly I-l'%o_l




ANDP Serial connection of rising MO 3-5
(AND edge pulse r i O—‘
Pulse)
XY M S T C Dnm FDnm
ANDF Serial connection of MO 3-5
(AND falling/trailing edge pulse | [ O
Falling
pulse) XY M S T C Dnm FDnm
OR Parallel connection of NO L Q 3-4
(OR) (normally open) contacts | |
XY M S T C Dnm FDnm
ORD Read the status from the 3-6
contact directly
X
ORI Parallel connection of NC } 3-4
(OR (normally closed) contacts i O—‘
Inverse)
XY M S T C Dnm FDnm
ORDI Read the normally closed 3-6
contact directly
X
ORP Parallel connection of } 3-5
(OR rising edge pulse Dﬂ O—‘
Pulse)
XY M S T C Dnm FDnm
ORF Parallel connection of } 3-5
(OR falling/trailing edge pulse Dﬂ O—‘
Falling
pulse) XY M S T C Dnm FDnm
ANB Serial connection of L 3-8
(ANd multiply parallel circuits ﬁJ LJ O—‘
Block)
None
ORB Parallel connection of o Q 3-7
(OR multiply parallel circuits | |, |
Block)
None
ouT Final logic operation type | |+ C Yo >— 3-2
(Oum) coil drive

Y M S T C Dnm




OuUTD Output to the contact Y0 3-6
directly I C P J I
Y
SET Set a bit device 3-12
b seT | o0
(SET) permanently ON h }—‘
Y M S T C Dnm
RST Reset a bit device 3-12
1 RST | YO
(ReSeT) permanently OFF r }—‘
Y M S T C Dnm
PLS Risi -
ising edge pulse s | = 3-11
(PuLSe)
XY M S T C Dnm
PLF Falling/trailing edge pulse 3-11
ng/iratfing edge pu 1 PLF | Y0
(PuLse
Falling)
XY M S T C Dnm
MCS Connect the public serial | — Yo 3-9
(New bus contacts %F
line start)
None
MCR Clear the public serial 1 It Y0 3-9
(Bus line contacts %
return)
None
ALT The status of the assigned 3-10
A ————— ALT | M0 |—
(Alternate | device is inverted on every
state) operation of the instruction | X Y M S T C Dnm
END Force the current program END 3-14
(END) scan to end
None
GROUP | Group 3-15
None
GROUPE | Group End [ 579 3-15
None
TMR Time 2-7

T0 K10
—t (




_ 3-2 [LD], [LDI], [OUT]

Mnemonic and Function

(Normally Closed)

Mnemonic Function Format and Operands

LD Initial logic operation | wmo

(LoaD) contact  type NO r | @

(Normally Open)

Operands: X Y M S T C
Dn.m FDn.m

LDI Initial logic operation MO

(LoaD Inverse) | contact type NC V

o

Devices X Y M S T C Dnm

FDn.m
ouT Final logic operation rH @
(OuT) type drive coil
Operands: X Y M S T C
Dn.m
Statement

I Connect the LD and LDI instructions directly to the left bus bar. Or use them
to define a new block of program when using ANB instruction.
I OUT instruction is the coil drive instruction for the output relays auxiliary

relays status
input relays

timers counters. But this instruction can’t be used for the

I Can not sequentially use parallel OUT command for many times.
1 For the timer’s time coil or counter’s count coil, after using OUT instruction,
set constant K is necessary.

1 For the constant K’s setting range actual timer constant

program’s step

relative to OUT instruction (include the setting value), See table below:

Timer, Counter

Setting Range of constant K

The actual setting value

1ms Timer

10ms Timer

100ms Timer

1 32,767

0.001 32.767 sec

0.01 327.67 sec

0.1 3276.7 sec

16 bits counter

1 32,767

Same as the left




32 bits counter

1 2,147,483,647 Same as the left

Program

X0
“t OUT Y100
— CM1203 >— DI X1

OUT  M1203

TO K19

- ouT  TO K19
— C YL > LD TO

ouT V1

B 33 [AND], [ANI] |

Mnemonic

and Function

Open) contacts

Mnemonic | Function Format and Operands
AND Serial connection of MO
(AND) | NO (Normally | >

Operands: X Y M S T C Dnm FDnm

ANI Serial connection of MO
(ANd NC (Normally | O
Inverse) Closed) contacts
Operands: X Y M S T C Dnm FDnm
Statements

I Use the AND and the ANI instruction for serial connection of contacts. As
many contacts as required can be connected in series. They can be used for
many times.

I The output processing to a coil, through writing the initial OUT instruction is
called a “follow-on” output (For an example see the program below: OUT M2
and OUT YO003). Follow-on outputs are permitted repeatedly as long as the
output order is correct. There’s no limit for the serial connected contacts’ Nr.
and follow-on outputs’ number.




Program

X2 M1

SO

AND M1

¥ M2

L OUT Y2

T1
LD Y2
ANl X3
OUT M2
AND T1
OUT VY3

[OR], [ORI]

Mnemonic and Function

Mnemonic | Function Format and Operands
OR Parallel connection }
(OR) of NO (Normally E@ @
Open) contacts
Operands: X Y M S T C Dnm FDnm
ORI Parallel connection }
(OR of NC (Normally | | ¢ @
Inverse) Closed) contacts
Operands: X Y M S T C Dnm FDnm
Statements

I Use the OR and ORI instructions for parallel connection of contacts. To connect a block
that contains more than one contact connected in series to another circuit block in parallel,
use an ORB instruction, which will be described later;

I OR and ORI start from the instruction’s step, parallel connect with the LD and LDI
instruction’s step said before. There is no limit for the parallel connect times.

Program

XF ve LD X5
X6 OR X6
M1
Y6 M4 X7 OR ML
ouT Y6
e j%—‘
— LDI Y6
M13
— AND M4
OR M12
ANI X7
OR M13

ouT M100




Relationship with ANB

' e The parallel connection with OR, ORI
S > T |
L instructions should connect with LD, LDI
T OARL behind ANB instructions in principle. But behind the
—|IOR7_i11st1uctiml ANB instruction, it’s still ok to add a LD
t behind ANB or LDl instruction.
metiuction
_ 3-5 [LDP], [LDF], [ANDP], [ANDF], [ORP], [ORF] |

Mnemonic and Function

Mnemonic | Function Format and Operands
LDP Initial logical MO

(LoaD operation-Rising edge ’H‘ Qﬂ
Pulse) pulse

Operands: X Y M S T C Dnm FDn.m

LDF Initial logical operation MO
(LoaD Falling/trailing edge pulse ’Hi QW

Falling

pulse) Operands: X Y M S T C Dnm FDn.m
ANDP Serial  connection  of MO
(AND Rising edge pulse — O]
Pulse)
Operands: X Y M S T C Dnm FDn.m
ANDF Serial  connection  of MO
(AND Falling/trailing edge pulse | '+ O]
Falling
pulse) Operands: X Y M S T C Dnm FDn.m
ORP Parallel connection of ‘
(OR Rising edge pulse :MT‘O S
Pulse)

Operands: X Y M S T C Dnm FDn.m

@

ORF Parallel  connection of | |
(OR Falling/trailing edge pulse | |_M°
Falling
pulse) Operands: X Y M S T C Dnm FDn.m




Statements

I LDP ANDP ORP are active for one program scan after the associated devices switch from

OFF to ON.
I LDF ANDF ORF are active for one program scan after the associated devices switch from
ON to OFF.
X5 LDP X5
| M13
Program Xﬂ ORP X6
M8000 X7
i M15 out  MIi3
LD M8000
ANDP X7
ouT M15

_3-6 [LDD], [LDDI], [ANDD], [ANDDI], [ORD], [ORDI] [OUTD]

Mnemonic and Function

Mnemonic | Function Format and Operands
LDD Read the status from the X0
contact directly h D@l
Devices: X
LDDI Read the normally closed
contact directly H_l
Devices: X
ANDD Read the status from the X
contact directly I-l'-fi_OI
Devices: X
ANDDI Read the normally X
closed contact directly hMI
Devices: X
ORD Read the status from the
contact directly




Devices: X

ORDI Read the normally
closed contact directly

Devices: X
OuUTD Output to the contact Yo
. D
directly I : ] I
Devices: Y

Statements

I The function of LDD ANDD ORD instructions are similar with LD AND OR; LDDI
ANDDI ORDI instructions are similar with LDI ANDI ORI; but if the operand is X, the
LDD ANDD ORD commands read the signal from the terminals directly, this is the only
difference.

I OUTD and OUT are output instructions. But if use OUTD, output immediately if the
condition comes true, needn't wait the next scan cycle.

X0 X2 Y0 LDD X0
Program ] b D > LDDI X2
g | B
>‘<l ORD X2
ANB
OUTD YO

_ 3-7 [ORB]

Mnemonic and Function

Mnemonic Function Format and Devices
ORB Parallel connection ﬁHD—O—‘
(OR Block) | of multiply parallel |

circuits Devices: none




Statements

I The serial connection with two or more contacts is called "serial block”. If parallel connect
the serial block, use LD, LDI at the branch start place, use ORB at the stop place;

I As the ANB instruction an ORB instruction is an independent instruction and is not
associated with any device number.

I There are no limitations to the number of parallel circuits when using an ORB instruction in
the sequential processing configuration.

¥l
Program ——iHy T10
™ ORB
( 2 E3
—
™ ORE
(EE
¥ Serial connect
the bloclk
Recommended good Non-preferred batch
programming method programming
method
LD X0 LD X0
AND X1 AND X1
LD X2 LD X2
AND X3 AND X3
ORB LD X4
LD X4 AND X5
AND X5 ORB

ORB ORB



_ 3-8 [ANB]

Mnemonic and Function

Statements

Program

Mnemonic | Function Format and Devices
ANB Serial ﬁmn—@—‘
(And connection of
Block) multiply Devices: none
parallel circuits
I To declare the starting point of the circuit block, use a LD or LDI

instruction. After completing the parallel circuit block, connect it to the
preceding block in series using the ANB instruction.

It is possible to use as many ANB instructions as necessary to connect a

number of parallel circuit blocks to the preceding block in series.

LD
OR
LD
AND
LDl
AND
ORB
OR
ANB
OR
ouT

-
VR instruction before ANE
OR instruction after ANE

X0
X1

™ Parallel

circuit

X2 ——— Start of a branch

X3
X4
X5

X6

j End of a parallel circuit block

X7 — Serial connect with the preceding circuit

Y20




_ 3-9 [MCS], [MCR]

Mnemonic and Function

Mnemonic | Function Format and Devices
MCS Denotes  the
(Master stat of a r FEF
control) master control

block Devices None
MCR Denotes  the ; " Y0
(Master end of a master Ly L
control control block
Reset) Devices None

Statements

Program

I  After the execution of an MCS instruction, the bus line LD LDI shifts
to a point after the MCS instruction. An MCR instruction returns this to
the original bus line.

I MCS MCR instructions should use in pair.

I The bus line could be used nesting. Between the matched MCS MCR
instructions use matched MCS MCR instructions. The nest level
increase with the using of MCS instruction. The max nest level is 10.
When executing MCR instruction, go back to the upper bus line.

I When use flow program, bus line management could only be used in the
same flow. When end some flow, it must go back to the main bus line.

X1 X2 LD X1
! ; @ MCS
M1 M3
— C Y1 > LD X2

P
LD M1

ouT YO0
MCS

LD M3
ouT Y1l
LD M2
ouT Y2
MCR

MCR

Bus line starts

— Bus line nest

Bus line back



_ 3-10 [ALT]

Mnemonic and Function

Mnemonic Function Format and Devices
ALT The status of the
(Alternate assigned  devices F AT \ MO H
status) inverted on every
operation of the | Devices Y M S T C Dnm
instruction

The status of the destination device is alternated on every operation of the
Statements ALT instruction.
M100 LDP M100
Program — ‘ ALT ‘ MO }7 ALT MO
MO LD MO
! Y0 oUT YO
Mo - LDI MO
ouT Y1

_ 3-11 [PLS], [PLF]

Mnemonic and Function

Mnemonic Function Format and Devices
PLS Risin edge

g g % PLS | Y0
(Pulse) pulse

Devices Y M S T C Dnm

PLF Falling/trailing r T | - }_‘

(Pulse edge pulse
Falling)

Devices Y M S T C Dnm




Statements

Program

I  When a PLS instruction is executed, object devices Y and M operate
for one operation cycle after the drive input signal has turned ON.

I When a PLF instruction is executed, object devices Y and M operate
for one operation cycle after the drive input signal has turned OFF.

X0

- % PLS \ MO
MO
- % SET \ YO

X1
A PF | M

T I

M1
i RST | Y0 PLF M1
LD M1
RST YO
XD - L
Xl% il
jon . }:cle:
er A JeSesp < I
YD&
_3-12 [SET], [RST]
Mnemonic and Function
Mnemonic Function Format and Devices
SET Set Set a bit device
% SET | Y0
permanently r }—‘
ON

Devices Y M S T C Dnm

RST(Reset) Reset a hit

. ————— RST | Y0
device
permanently
OFF Devices Y M S T C Dnm




Statements

Program

I Turning ON X010 causes Y000 to turn ON. Y000 remains ON even after
X010 turns OFF. Turning ON X011 causes Y000 to turn OFF. Y000
remains OFF even after X011 turns OFF. It’s the same withM  S.

I SET and RST instructions can be used for the same device as many times
as necessary. However, the last instruction activated determines the
current status.

I  Besides, it’s also possible to use RST instruction to reset the current
contents of timer, counter and contacts.

I When use SET, RST commands, avoid to use the same ID with OUT
command;

" LD  X10
e = SET YO
X1 LD X1l
- | w RST YO
R SET | MO | LD  X12
X13 SET M50
14 T | w0 LD  X13
= ST | 0 |- RST M50
X15 LD  X14
N wr [ @ ) SET SO
o T LD XI5
X17 RST SO
- | 0 | LD  X10
OUT T250 K10
LD  X17
X10 R\ RST  T250
X11

YO0



_3-13 OUT , RST for the counters

Mnemonic and Function

Programming of

interior counter

Programmi
ng of high
speed

Mnemonic Function Format and Devices
ouT Final logic T0O K10
i 1 (

operation  type
coil drive Device K D

RST Reset a bit device | | % RST | €600
permanently OFF

Device C

Counter used for power cut retentive.
Even when power is cut, hold the current
value and output contact’s action status
and reset status.

CO carries on increase count for the
OFF - ON of X011. When reach the
set value K10, output contact CO
activates. Afterwards, even X011 turns
from OFF to ON, counter’s current
value will not change, output contact
keep on activating.

To clear this, let X010 be the activate
status and reset the output contact. It’s
necessary to assign constant K or
indirect data register’s ID behind OUT
instruction.

MO count coil
— | Ce00
EorD
ce00
i 2 D
W1 reset circuit
— | ST ce00

In the preceding example, when MO is ON, carry on positive count with OFF — ON

of XO.

Counter’s current value increase, when reach the set value (K or D), the output

contact is reset.

When M1 is ON, counter’s C600 output contact is reset, counter’s current value turns

to be 0.



_ 3-14 [END]

Mnemonic and Function

Mnemonic Function Format and Devices None
END Force the END |
(END) current
program scan | Devices: None
to end

PLC repeatedly carry on input disposal, program

tatemen . . .
Salement executing and output disposal. If write END
T — instruction at the end of the program, then the
instructions behind END instruction won’t be
Step0on LD I ) o
ool executed. If there’s no END instruction in the
oz oUT W
END program, the PLC executes the end step and then
- HOP repeat executing the program from step 0
HOP p g the prog pu.
N;:'P When debug, insert END in each program
HOP segment to check out each program’s action.

Then, after confirm the correction of preceding
block’s action, delete END instruction.

Besides, the first execution of RUN begins with
END instruction.

Ot put dispnsa%

When executing END instruction, refresh monitor timer. (Check if scan cycle is a long timer.)



_ 3-15 [GROUP], [GROUPE]

Mnemonic and Function

Mnemonic Function Format and Device

GROUP GROUP

Devices: None

GROUPE GROUP END

Devices: None

Statements

I GROUP and GROUPE should used in pairs.

I GROUP and GROUPE don't have practical meaning, they are used to optimize the program
structure. So, add or delete these instructions doesn't effect the program’s running;

I The using method of GROUP and GROUPE is similar with flow instructions; enter GROUP
instruction at the beginning of group part; enter GROUPE instruction at the end of group
part.

Generally, GROUP and GROUPE

LiROUF instruction can be programmed according to

ﬁn :'Mm-'mnun the group's function. Meantime, the
MRO00 0 programmed instructions can be FOLDED or

| |
11

£ R > UNFOLDED. To a redundant project, these

— two instructions are quite useful.




_ 3-16 Items To Note When Programming

1 Contacts’ structure and step number

Even in the sequencial control circuit with the same action, it’s also available to
simple the program and save program’s steps according to the contacts’ structure.
General program principle is a write the circuit with many serial contacts on the top

b write the circuit with many parallel contacts in the left.

2 Program’s executing sequence

Handle the sequencial control program by From top to bottom and From left to
right

Sequencial control instructions also encode following this flow.

3 Dual output dual coil’s activation and the solution

There are other methods. E.g. jump instructions or step ladder. However, when use
step ladder, if the main program’s output coil is programmed, then the disposal

4){(0 X2 _
5

X3 x4
—————C_ Yo >—

If carry on coil’s dual output (dual coil) in the sequencial control program, then
the backward action is prior.
Dual output (dual coil) doesn’t go against the input rule at the program side. But
as the preceding action is very complicate, please modify the program as in the
following example.

X0 X2
—

X3 X4
—

5
4){(3 X4 C
0 5

method is the same with dual coil, please note this.



4 applied instructions

Applied Instructions

In this chapter, we describe applied instruction’s function of XC series PLC.

4-1 Table of Applied Instructions

4-2 Reading Method of Applied Instructions

4-3  Flow Instructions

4-4 Contactors Compare Instructions

4-5 Move Instructions

4-6 Arithmetic and Logic Operation Instructions

4-7 Loop and Shift Instructions

4-8 Data Convert

4-9 Floating Operation

4-10 Clock Operation




4 applied instructions




4 applied instructions

_ 4-1 Applied Instruction List

Mnemonic Function Ladder chart Chapter
Program Flow
C Condition jump }—( —— ¢ | pn | 4-3-1
CALL Call subroutine }H —— cAlL | Pn | 4-3-2
SRET Subroutine return 4-3-2
sTL Flow start | 433
STLE Flow end Cs1D 4-33

Open the assigned flow, close

the current flow
Open the assigned flow, not
close the current flow
FOR Start a FOR-NEXT loop 4-3-4
NEXT End of a FOR-NEXT loop 434
FEND Main program END 4-3-5
END Program END 4-3-5
Data Compare
LD LD activates if (S1) = (S2) @ 44
LD LD activates if (S1) > (S2) 44
LD LD activates if (S1) =< (S2) 44l
LD LD activatesif S1 # S2
LD LD activatesif S1 < S2
LD LD activatesif S1 = S2
}—{ b = | st | s2 | 441
AND AND activates if S1 S2
}—H—{ AND | st | s2 | 4-4-2




4 applied instructions

AND AND activates if S1 S2

—H—{ AND> ‘ s1 ‘ s2 ‘ 4-4-2
AND AND activates if S1 S2

—i— AanD< | st | s2 | 4-4-2
AND AND activates if S1 # S2

—H—{ AND<> ‘ s1 ‘ s2 ‘ 4-4-2
AND AND activates if S1 < S2

—H—{ AND< ‘ st ‘ 2 ‘ 4-4-2
AND AND activates if S1 = S2 X M i B X s S 4D

i o T oo [ w5 ]
OR OR activates if S1 S2 % ore ‘ - ‘ - ‘ 443
OR OR activates if S1 S2 o ) n

—u—{ PMOV ‘ D5 ‘ D10 ‘ K3 ‘ 4-4-3
OR OR activates if S1 S2 % or ‘ ~ ‘ - ‘ 443
OR OR activatesif S1 # S2 % R ‘ ~ ‘ - ‘ 443
OR OR activatesif S1 < S2 . @ & o« 443

{07 o [ on ] ]

OR OR activatesif S1 = S2 H orR = ‘ ~ ‘ - ‘ 443
Data Move
CMP Compare the data }—H—' CMP ‘ SL ‘ S ‘ D ‘ 4-5-1
ZCP Compare the data in certain area }—XWZ—{ FWRT | % [ [ | 4-5-2
MOV Move }—H—‘ MOV| s | D | 453
BMOV Block move P?—{ MSeT | w10 | m120 | 4-5-4
PMOV Transfer the Data block 4-5-5
FMOV Multi-points repeat move 4-5-6
FWRT Flash ROM written 4-5-7
MSET Zone set 458
ZRST Zone reset 4-5-9
SWAP Swap the high and low byte 4-5-10




4 applied instructions

XCH Exchange twovalues | e 4511
Data Operation

ADD Addition 461
SUB Subtraction 4-6-2
MUL Multiplication 4-6-3
DIV Division 4-6-4
INC Increment 465
DEC Decrement 4-6-5
WAND Word And | WAND | SL| 2| D | 4-6-7
WOR Word OR —i— WoR| sL| =] D | 4-6-7
WXOR Word exclusive OR —i— WXOR| st || D| 4-6-7
CML Compliment —4—cML| S | D | 46-8
NEG Negative }—1 NEG| D | 4-6-9
Data Shift

SHL Avithmetic Shift Left | [ sHL| D | n | 471
SHR Avithmetic Shift Right | |——{sHrR[ o | n | 471
LsL Logic shift left ——{ st o] n] 472
LSR Logic shift right ——{LsrR[ D | n | 472
ROL Rotation shift left ——{RroL] D [ n | 473
ROR Rotation shift right ——{RrRoR[ D [ n ] 473
SFTL Bit shift left —is] s[o[m]n]l,




4 applied instructions

SFTR Bit shift right ——{sFR| s[D[m[n]f
WL Word shift [eft —— WSFL | | D | nt|n2] e
WSFR Word shift right i WesFR [ s [D [m[nm2])
Data Convert

o | e | s s (o] e
FLT 16 bits |;;e§e;0c;(r)]?verts 0 }—H—' FLT| s | D | 4-8-2
DFLT ziatb;tosin:nteger converts to }—H—‘ DFLT | § | D | 4-8-2
FLTD 64 bits i;geiegoia?verts o }—H—‘ FLTD| s | D | 4-8-2
INT Float point converts to integer | —+— INT | s [ D | 483
BIN BCD converts to binary | —+— BN [ s [ D | 484
BCD Binary converts to BCD }—H—' BCD| s | D | 485
ASCI Hex. converts toASCIl | —i— Ascl| s | D | n | 4-8-6
HEX ASCII convertstoHex. | |- HEX| s | D | n | 4-8-7
DECO Coding —+{DECO| S| D | n | 4-8-8
ENCO High bit coding —i+ENcO| s [ D [ n | 4-8-9
ENCOL Low bit coding —+ ENcOL| s [ D | n | 4-8-10
Float Point Operation

ECMP Float compare —— ECMP | s1| s2 | D | 491
EZCP Float Zone compare —i—{Ezcp| s1] s2 [ 1] D2 | | 402
EADD Float Add }—H—' EADD | §1]s2 | D | 4-9-3
ESUB Float Subtract }—H—' ESUB | s1[s2| D | 4-9-4




4 applied instructions

EMUL Float Multiplication }—H—' EMUL | s1] s2 | D | 4-9-5
EDIV Float division —i—{eov|[st]s2] D | 4-9-6
ESQR Float Square Root —i—{Esar| s [ D | 497
SIN Sine —i—{sN] s ] D] 4-9-8
cos Cosine i cos| s [ D] 4-9-9
TAN Tangent —i—{TAN] s [ D] 4-9-10
ASIN Floating Sine }—H—‘ ASIN| s | D | 4-9-11
ACOS Floating Cosine }—H—‘ Acos| s | D | 4-9-12
ATAN Floating Tangent —i—{ATAN ] 8] D | 4-913
Clock Operation

TRD Read RTC data ——{ TR0 | D | 4-10-1
TWR Write RTC data ™R D | 4-10-2




4 applied instructions

_ 4-2 Reading Method of Applied Instructions

In this manual, the applied instructions are described in the following manner.

1.Summary
ADDITION [ADD]
16 bits ADD 32 bits DADD
Execution Normally ON/OFF, Rising/Falling Suitable XC1.XC2.XC3.XC5.XCM
condition edge Models
Hardware - Software -
requirement requirement
2.0Operands
Operands Function Data Type
S1 Specify the augend data or register 16 bits/32 bits, BIN
S2 Specify the summand data or register 16 bits/32 bits, BIN
D Specify the register to store the sum 16 bits/32 bits, BIN

3.Suitable Soft Components

<32 bits instruction>

o G ()

- DADD ‘ D10 ‘ D12 ‘ D14 ‘

D11D10 D13D12 - D15D14

Word operands System Constant | Module
lor
D FD ED | TD | CD | DX | DY | DM | DS KH D | QD
S1 ° ° ° ° ° ° ° ° °
S2 ° ° ° . ° ° ° ° °
D ° ° ° ° ° ° °
Bit Operands System
x |v [m s |1 |c [owm
<16 bits instruction>
Description
y ONC
— ADD \ D10 \ D12 \ D14 \ D10 D12 - Dl4

I  The data contained within the two source devices are combined and total is stored in the specified



4 applied instructions

destination device. Each data’s highest bit is the sign bit, O stands for positive, 1 stand for negative. All
calculations are algebraic processed. (5+(-8)=-3).

I If the result of a calculations is “0”, the “0’ flag acts. If the result exceeds 323,767(16 bits limit) or
2,147,483,648 ( 32 bits limit), the carry flag acts. ( refer to the next page). If the result exceeds -323,768 (16
bits limit) or -2,147,483,648 (32 bits limit ) , the borrow flag acts (Refer to the next page)

I When carry on 32 bits operation, word device’s 16 bits are assigned, the device follow closely the preceding
device’s ID will be the high bits. To avoid ID repetition, we recommend you assign device’s ID to be even
ID.

I The same device may be used a source and a destination. If this is the case then the result changes after

every scan cycle. Please note this point.

Related flag
Flag Name Function
ON the calculate result is zero
M8020 Zero )
OFF the calculate result is not zero
ON the calculate result is over 32767(16bits) or 2147483647(32bits)
M8021 Borrow OFF the calculate result is not over 32767 (16bits) or 2147483647(32bits)
ON the calculate result is over 32767(16bits) or 2147483647(32bits)
M8022 Carry OFF the calculate result is not over 32767 (16bits) or 2147483647(32bits)
The related I The assignment of the data

The data register of XC series PLC is a single word (16 bit) data
description register, single word data only engross one data register which is

assigned by single word object instruction. The disposal bound is: Dec.
-327,68~327,67, Hex. 0000~FFFF.

Single word object instruction D(NUM)

[Mhstruction [D(NUM) | > | Objectdata |

Double word 32 bit engrosses two data register, it’s composed by two consecutive data
registers, the first one is assigned by double word object instruction. The dispose bound is:
Dec. -214,748,364,8~214,748,364,7, Hex. 00000000~FFFFFFFF.

Double word object instruction D(NUM+1) D(NUM)

[Mnstruction [ D(INUM) | % _ Objectdata ] Objectdata |

I The denote way of 32 bits instruction
If an instruction can not only be 16 bits but also be 32 bits, then the denote method for 32
bits instruction is to add a “D” before 16 bits instruction.
E.g ADD DO D2 D4 denotestwo 16 bits data adds
DADD D10 D12 D14 denotes two 32 bits data adds



4 applied instructions

1 Flag after executing the instruction. Instructions without the direct flag will not display.

2 (S Source operand, its content won’t change after executing the instruction

3 Destinate operand, its content changes with the execution of the instruction

4 Tell the instruction’s basic action, using way, applied example, extend function, note items
efc

_ 4-3 Program Flow Instructions

Mnemonic Instruction’s name Chapter
CJ Condition Jump 4-3-1
CALL Call subroutine 4-3-2
SRET Subroutine return 4-3-2
STL Flow start 4-3-3
STLE Flow end 4-3-3
SET Open the assigned flow, close the current flow (flow 433
jump)
ST Open the assigned flow, not close the current flow (Open 433
the new flow)
FOR Start of a FOR-NEXT loop 4-3-4
NEXT End of a FOR-NEXT loop 4-3-4
FEND First End 4-3-5
END Program End 4-3-5




4 applied instructions

E. 4-3-1 Condition Jump [CJ]

1.Summary

As used to run a part of program, CJ shorten the operation cycle and using the dual coil

Condition Jump [CJ]

16 bits CJ 32 bits -
Execution Normally ON/OFF coil Suitable XC1.XC2.XC3.XC5.XCM
condition Models
Hardware - Software -
requirement requirement
2.0perands
Operands Function Data Type
Pn Jump to the target (with pointer Nr.) P (PO~P9999) Pointer's Nr.

3.Suitable Soft Components

Other Pointer
P (1

Description

In the below graph, if X000 is “ON”, jump from the first step to the next step
behind P6 tag. If X000 “OFF”, do not execute the jump construction;



4 applied instructions

—)1((})—4 S —
X1

s

X2

- RST \ T246 \

X3

—1 K1000

X4

— MOV \ K3 \ DO \
P6

X0

e | P

D
P7

X6

— RST \ T246 \

1 Inthe left graph, Y000 becomes to be
dual coil output, but when
X000=OFF, X001 activates; when
X000=0N, X005 activates

I CJ can’t jump from one STL to
another STL;

1 After driving time TO~T640 and HSC
C600~C640, if execute CJ, continue
to work, the output activates.

|:. 4-3-2  Call subroutine [CALL] and Subroutine return [SRET]

1.Summary

Call the programs which need to be executed together, decrease the program's steps;

Subroutine Call [CALL]
16 bits CALL 32 bits -
Execution | Normally ON/OFF, Suitable XC1.XC2.XC3.XC5.XCM
condition Rising/Falling edge Models
Hardware - Software -
requirement requirement
Subroutine Return [SRET]
16 bits SRET 32 bits -
Execution | - Suitable XC1.XC2.XC3.XC5.XCM
condition Models
Hardware - Software -
requirement requirement
2.0perands
Operands Function Data Type
Pn Jump to the target (with pointer Nr.) P (PO~P9999) | Pointer's Nr.

3.Suitable Soft Components
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SRET

END

instruction later)

I In the subroutine 9 times
call is allowed, so totally
there can be 10 nestings.

Others Pointer
P I
[ ]
X0
e ol H% S ‘ = ‘ n_z: I If X000= “ON”, execute
H@ z? the call instruction and
S % jump to the step tagged by
P10. after executing the
— subroutine,  return the
original step via SRET
— @ . instruction.Program the tag
9 ;T with  FEND instruction
——C__ D = will  describe  this

E. 4-3-3 Flow [SET].[ST] .[STL]. [STLE]

1 Summary

Instructions to specify the start, end, open, close of a flow;

Open the specified flow, close the local flow [SET]

requirement

requirement

16 bits SET 32 bits -

Execution | Normally ON/OFF, Suitable XC1.XC2.XC3.XC5.XCM
condition Rising/Falling edge Models

Hardware - Software -

requirement requirement

Open the specified flow, not close the local flow [ST]

16 bits ST 32 bits -

Execution | Normally ON/OFF, | Suitable XC1.XC2.XC3.XC5.XCM
condition Rising/Falling edge Models

Hardware - Software -

Flow starts [STL]

16 bits

STL

32 bits
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Execution | - Suitable XC1.XC2.XC3.XC5.XCM
condition Models
Hardware - Software -
requirement requirement
Flow ends [STLE]
16 bits STLE 32 bits -
Execution | - Suitable XC1.XC2.XC3.XC5.XCM
condition Models
Hardware - Software -
requirement requirement
2.operands
Operands Function Data Type
Sn Jump to the target flow S Flow ID

3.Suitable Soft Components

Bit System
Operands
X| Y M S T C | Dnm
Sn °
Description
I STL and STLE should be used in pairs. STL represents the start of a flow, STLE represents

the end of a flow.

After executing of SET Sxxx instruction, the flow specified by these instructions is ON.
After executing RST Sxxx instruction, the specified flow is OFF.

In flow SO, SET S1 close the current flow SO, open flow S1.

In flow SO, ST S2 open the flow S2, but don’t close flow SO.

When flow turns from ON to be OFF, reset OUT PLS PLF not accumulate timer etc.
which belongs to the flow.

ST instruction is usually used when a program needs to run more flows at the same time.
After executing of SET Sxxx instruction, the pulse instructions will be closed (including
one-segment, multi-segment, relative or absolute, return to the origin)



4 applied instructions

STLE

STL S1

STLE

STL S2

¢

STLE

BNEENEE
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E. 4-3-4 [FOR] and [NEXT]

1.Summary
Loop execute the program between FOR and NEXT with the specified times;
Loop starts [FOR]
16 bits FOR 32 bits -
Execution | Rising/Falling edge Suitable XC1.XC2.XC3.XC5.XCM
condition Models
Hardware - Software -
requirement requirement
Loop ends [NEXT]
16 bits NEXTs 32 bits -
Execution | Normally ON/OFF, Suitable XC1.XC2.XC3.XC5.XCM
condition Rising/Falling edge Models
Hardware - Software -
requirement requirement
2.0perands
Operands Function Data Type
S Program’s loop times between FOR~NEXT 16 bits, BIN

3.Suitable Soft Components

Word Operands System Constant | Module
D|(FO |ED |TD |CD DX (DY | DM | DS | KH D | QD
S ° °
Description

I FOR.NEXT instructions must be programmed as a pair. Nesting is allowed, and the nesting
level is 8.

I Between FOR/NEXT, LDP.LDF instructions are effective for one time. Every time when MO
turns from OFF to ON, and M1 turns from OFF to ON, [A] loop is executed 6 times.

I Every time if MO turns from OFF to ON and M3 is ON, [B] loop is executed 5x 7=35 times.

I If there are many loop times, the scan cycle will be prolonged. Monitor timer error may
occur, please note this.

I If NEXT is before FOR, or no NEXT, or NEXT is behind FENG,END, or FOR and NEXT
number is not equal, an error will occur.

I Between FOR~NEXT, CJ nesting is not allowed, also in one STL, FOR~NEXT must be
programmed as a pair.
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MO |
— | FOR \ K5 \
Mﬁg{ FOR \ K6 \
4{ INC \ DO \ [A]
M3 [C]
~F——— FOR | K7 |
4{ INC \ D1 \ [B]

NEXT

:

NEXT

E. 4-3-5 [FEND] and [END]

1.Summa

FEND means the main program ends, while END means program ends;

ry

main program ends [FEND]

Execution condition - Suitable Models XC1.XC2.XC3.XC5.XCM
Hardware requirement - Software requirement | -
program ends [END]
Execution condition - Suitable Models XC1.XC2.XC3.XC5.XCM
Hardware requirement - Software requirement | -
2.0perands
Operands Function Data Type
None - -

3.Suitable Soft Components

None

Description

Even though [FEND] instruction represents the end of the main program, if
execute this instruction, the function is same with END. Execute the
output/input disposal, monitor the refresh of the timer, return to the Oth step.
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1 If program the tag of CALL instruction behind FEND instruction, there must be SRET
instruction. If the interrupt pointer program behind FEND instruction, there must be

IRET instruction.

After executing CALL instruction and before executing SRET instruction, if execute

FEND instruction; or execute FEND instruction after executing FOR instruction and
before executing NEXT, then an error will occur.

In the condition of using many FEND instruction, please compile routine or subroutine
between the last FEND instruction and END instruction.

Data compare function

Mnemonic Function Chapter
LD LD activates when S1) S2) 4-4-1
LD LD activates when S1) S2) 4-4-1
LD LD activates when S1) S2) 4-4-1
LD LD activates when S1)Z S2) 4-4-1
LD LD activates when Sl)< S2) 4-4-1
LD LD activates when S1)= S2) 4-4-1
AND AND activates when S1) S2) 4-4-2
AND AND activates when S1) S2) 4-4-2
AND AND activates when S1) S2) 4-4-2
AND AND activates when S1)# S2) 4-4-2
AND AND activates when S1)<  S2) 4-4-2
AND AND activates when S1)= S2) 4-4-2




4 applied instructions

OR OR activates when S1) S2) 4-4-3
OR OR activates when S1) S2) 4-4-3
OR OR activates when S1) S2) 4-4-3
OR OR activates when S1)Z  S2) 4-4-3
OR OR activates when S1)<  S2) 4-4-3
OR OR activates when S1)= S2) 4-4-3
E. 4-4-1 LD Compare [LD] ] .:I
1. Summary
LDO s the point compare instruction connected with the generatrix.
LD Compare [LDO ]
16 bits As below 32 bits As below
Execution - Suitable XC1.XC2.XC3.XC5.XCM
condition Models
Hardware - Software -
requirement requirement
2.0perands
Operands Function Data Type
S1 Specify the Data ( to be compared) or soft | 16/32bits, BIN
component’s  address code
S2 Specify the comparand’s value or soft | 16/32 bits, BIN
component’s address code
3.Suitable soft components
Word Operands System Constant | Module
D|F [(ED |[TD |CD |DX DY DM | DS | KH D | QD
S1 o | o ° ° ° ° ° ° °
S2 o [ o ° ° ° ° ° ° °
Description

16 bits instruction

32 bits instruction

Activate Condition

Not Activate Condition

LD DLD

s1)

S2)

sz S2)

LD DLD

s1)

S2)

S)s  S2)
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LD DLD S1)  S2) S1)=> S2)
LD DLD S1)z  S2) S1)  S2)
LD DLD Sl)< S2) S1)  S2)
LD DLD S1)=> S2) S1)  S2)
CORCO I
| = kw0 | co I Yo
X1
| b | b0 | K30 || SET | vi |
—| DLD | K68899 | C300 | M50
M4
—
I  When the source data’s highest bit (16 bits b15 32 bits b31)is1
e use the data as a negative.
I The comparison of 32 bits counter (C300~) must be 32 bits instruction.

If assigned as a 16 bits instruction, it will lead the program error or
operation error.

E. 4-4-2  AND Compare [AND |

1.Summary

ANDO : The compare instruction to serial connect with the other contactors.

AND Compare [ANDO ]

16 bits As Below 32 bits As Below

Execution Normally ON/OFF coil Suitable XC1.XC2.XC3.XC5.XCM
condition Models

Hardware - Software

requirement requirement

2.0perands
Operands Function Data Type
S1 Specify the Data ( to be compared) or soft | 16/32bit,BIN
component’s  address code
S2 Specify the comparand’s value or soft [ 16/32bit,BIN
component’s address code
3.suitable soft components
Word Operands System Konstant | Module
D|P |ED |TD |CD (DX | DY | DM | DS | KH D | QD
S1 o | o ° ° ° ° . .
S2 o | o ° ° ° . ° °
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Description

16 bits instruction 32 bits instruction | Activate Condition Not Activate Condition
AND DAND S1)  S2) S1)z S2)
AND DAND S1)  S2) Sl)< S2)
AND DAND S1)  S2) S1)> S2)
AND DAND S1)z  S2) S1)  S2)
AND DAND Sl)< S2) S1)  S2)
AND DAND S1)=> S2) S1)  S2)
o () (=2
— AND | K100 | CO
X1
— AND | K30 | DO | SET | vi |
X2
4" panp [ kessss | D10 | M50 O
M4
—
I  When the source data’s highest bit (16 bits b15 32 bits b31)is1
Note Items use the data as a negative.
I The comparison of 32 bits counter (C300~) must be 32 bits instruction.

If assigned as a 16 bits instruction, it will lead the program error or

operation error.

|:. 4-4-3 Parallel Compare [ORO ]

1. Summary

ORO The compare instruction to parallel connect with the other contactors

Parallel Compare [ORO ]

16 bits

As below

32 bits

As below

Execution -

Suitable

XC1.XC2.XC3.XC5.XCM




4 applied instructions

condition

Models

Hardware

requirement

Software -

requirement

component’s address code

2. Operands

Operands Function Data Type

S1 Specify the Data ( to be compared) or soft| 16/32 bit,BIN
component’s  address code

S2 Specify the comparand’s value or soft | 16/32 bit,BIN

3. suitable soft components

Word Operands System Constant | Module
D|Pm |ED |T |CD |DX |DY | DM | DS | KH D | QD
S1 ° ° ° ° ° ° ° ° °
S2 ° ° ° ° ° ° ° ° °
Description

16 bits instruction 32 bits instruction Activate Condition Not Activate Condition
OR DOR S1) S2) Sz S2)
OR DOR S1) S2) S S2)
OR DOR S1) S2) Sl)= S2)
OR DOR Sz S2) S1) S2)
OR DOR S S2) S1) S2)
OR DOR Sl)= S2) S1) S2)
X0

S

M50

— DOR | D10 | K68899 |
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I  When the source data’s highest bit (16 bits b15 32 bits b31)is 1
use the data as a negative.

I The comparison of 32 bits counter (C300~) must be 32 bits instruction.
If assigned as a 16 bits instruction, it will lead the program error or
operation error.

Note Items

_ 4-5 Data Move

Mnemonic Function Chapter
CMP Data compare 4-5-1
ZCP Data zone compare 4-5-2
MOV Move 4-5-3
BMOV Data block move 4-5-4
PMOV Data block move (with faster speed) 4-5-5
FMOV Fill move 4-5-6
FWRT FlashROM written 4-5-7
MSET Zone set 4-5-8
ZRST Zone reset 4-5-9
SWAP The high and low byte of the destinated 4510
devices are exchanged
XCH Exchange 4-5-11




4 applied instructions

|:. 4-5-1 Data Compare [CMP]

1. Summary
Compare the two specified Data, output the result.

Data compare [CMP]
16 bits CMP 32 bits DCMP
Execution Normally ON/OFF, Suitable XC1.XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands Function Data Type
S1 Specify the data (to be compared) or soft| 16 bit,BIN
component’s address code
S Specify the comparand’s value or soft | 16 bit,BIN
component’s address code
D Specify the compare result’s address code bit
3. Suitable soft component
Word Operands System Constant | Module
D|F |(ED |[TD |CD |DX |[DY [DM | DS | KH D | QD
S1 o [ o ° ° ° ° ° ° °
S o | o . . ° . ° ° °
Bit Oper System
ands | X |Y M S T C Dn.m
D ° ° .
. & & @
Description PXD ap ‘ 010 ‘ 020 ‘ O ‘
M
— D0 > [P0 N
M
— D10 = 20 N
\V/4
TH DI0 < 20 N

Even X000=OFF to stop ZCP instruction, MO~M2 will
keep the oriainal status
I Compare data (sp) and (s , output the three points’ ON/OFF status (start with

) according to the value
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| 1 2 the three point’s on/off output according to the valve
|:- 4-5-2 Data zone compare [ZCP] .j
1. Summary
Compare the two specify Data with the current data, output the result.
Data Zone compare [ZCP]
16 bits ZCP 32 hits DzCP
Execution Normally ON/OFF, | Suitable XC1.XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands Function Data Type
S1 Specify the down-limit Data (of the compare | 16 bit, BIN
stand) or soft component’s address code
S2 Specify the Up-limit Data (of the compare stand) | 16 bit, BIN
or soft component’s address code
S Specify the current data or soft component’s | 16 bit, BIN
address code
D Specify the compare result’s data or soft | bit
component’s address code
3.Suitable soft components
Word Operands System Constant | Module
D|F (ED |[TD |CD |DX DY [DM | DS | KH D | QD
S1 o | o ° ° . ° ° ° °
S2 o | o ° . . ° . ° °
S o | o ° ° ° ° . . °
Bit Oper System
ands | X |VY S T C Dn.m
D . °
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@)

- & @

Description PXD @ | oo | mo | m ] |
MD
—I1 0 | I | ) ] M N
M.
—1 [0 J< | [50)] <[ JMN
M2
[T f ™ 1 2 I M ON

Even X000=OFF stop ZCP instruction M0~M2 will keep

the original status

I Compare (s data with@ and &) , output the three point’s ON/OFF
status according to the zone size.
1 1 2 : the three point’s ON/OFF output according to the result

. 4-5-3 MOV [MOV] . I

1. Summary
Move the specified data to the other soft components
MOV [MOV]
16 bits MOV 32 hits DMOV
Execution Normally ON/OFF, | Suitable XC1.XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands Function Data Type
S Specify the source data or register’s address code | 16 bit/32 bit, BIN
D Specify the target soft component’s address code 16 bit/32 bit, BIN

3. Suitable soft component

Word | Operands System Constant | Module
D|(FO |ED |TD |CD DX (DY | DM | DS | KH D | QD
S o | o . . . . . ° ° °
D ° ° ° ° ° ° °
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Description
I  Move the source data to the target
I  When X000 is off, the data keeps
@ same
HO =y ‘ K10 ‘ D10 ‘ I Convert conétant K10 to be BIN
code automatically

<read the counter’s or time’s current value>  <indirectly specify the counter’s ,time’s set value>

XL{ MOV \ K10 \ D20 \
PL‘ MOV | TO | D20 | MO - -

( The current value of T0) - (D20) K10) D10)
The same as counter D20=K10

< Move the 32bits data >

E bDMOV ‘ DO ‘ D10 ‘ Please use DMOV when the value is 32 bits, such

as MUL instruction, high speed counter...

DMOV \ C235 \ D20 \

(D1 DO)- (D11 D10)
(the current value of C235) (D21 D20)



4 applied instructions

e

Data block Move [BMOV]

1. Summary

Move the specified data block to

Data block move [BMOV]
16 bits BMOV 32 hits -
Execution Normally ON/OFF coil Suitable XC1.XC2.XC3.XC5.XCM
condition Models
Hardware - Software -
requirement requirement
2. Operands
Operands Function Data Type
S Specify the source data block or soft component | 16 bits, BIN; bit
address code
D Specify the target soft components address code 16 bits, BIN; bit
n Specify the move data’s number 16 bits, BIN;
3. Suitable soft components
Word Operands System Constant | Module
D|F |ED |TD |[CD |DX DY |DM | DS | KH D | QD
S ° ° . . . ° ° ° °
D ° ° ° ° ° ° °
n [ ] [ ) [ ) [ ) [ ) [ ) [ )
Bit
Operands System
X |y M S T C Dnm
S ° . °
D ° ° °
I Move the specified “n” data to the specified “n” soft components in the
Description form block.
© "
on% BMOV | D5 | D10 | K3 |
D5 — D10
D6 - D11 n=3
D7 — D12
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I As the following picture, when the data address overlapped, the
instruction will do from 1 to 3.

HH BMOV \ D10 \ D9 \ K3 \
X2
P% BMOV | D10 | DIl | K3 |

D10 — D9

D11 -— D10
D12 - D11
D10 — D11
D11 - D12
D12 -— D13
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E. 4-5-5 Data block Move [PMOV]

1. Summary
Move the specified data block to the other soft components
Data block mov[PMOV]
16 bits PMOV 32 bits -
Execution Normally ON/OFF coil Suitable XC1.XC2.XC3.XC5.XCM
condition Models
Hardware - Software -
requirement requirement

2. Operands
Operands Function Data Type
S Specify the source data block or soft component | 16 bits, BIN; bit
address code
D Specify the target soft components address code 16 bits, BIN; bit
n Specify the move data’s number 16 bits, BIN;
3. Suitable soft components
IWord Operands System Constant | Module
D|F |ED |TD |[CD |DX DY |DM | DS | KH D | QD
S ° ° . . ° ° ° ° °
D ° ° ° ° ° ° °
n [ ] [ ) [ ) [ ) [ ) [ ) [ )
Bit Oper system
ands | X |Y M S T C Dnm
S ° . °
D ° ° °
I Move the specifed “n” data to the specified “n” soft components in form
Description of block

OO

n

P«H PMOV \ D5 \ D10

|« |

D5 — D10
D6 - D11
D7 - D12

n=3
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I The function of PMOV and BMOV is mostly the same, but the PMOV
has the faster speed

I PMOV finish in one scan cycle, when executing PMOV , close all the
interruptions

I Mistake many happen, if there is a repeat with source address and target
address

E. 4-5-6  Fill Move [FMOV] .:I

1. Summary
Move the specified data block to the other soft components

Fill Move [FMOV]
16 bits FMOV 32 hits DFMOV
Execution Normally ON/OFF, | Suitable XC1.XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware DFMOQV need above V3.0 Software -
requirement requirement
2. Operands
Operands Function Data Type
S Specify the source data block or soft component | 16 bits, BIN; bit
address code
D Specify the target soft components address code 16 bits, BIN; bit
n Specify the move data’s number 16 bits, BIN;

3. Suitable soft component

Word Operands System Constant | Module
D|(FO |ED |TD |CD DX (DY | DM | DS | KH D | QD
S o | o ° ° ° ° ° . ° °
D ° ° ° ° ° ° °
n [ ] [ ] [ ] [ ) [ ) [ ) [ )

<16 bits instruction>
Description

) O @
P% FMOV‘ KO \ DO \ K10
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Move KO to DO~D9, copy a single data device to a range of destination
device

The data stored in the source device (S) is copied to every device within
the destination range, The range is specified by a device head address (D)
and a quantity of consecutive elements (n).

If the specified number of destination devices (n) exceeds the available
space at the destination location, then only the available destination
devices will be written to.

<32 bits instruction >

(s) (o) m

%xo% DFMOV‘ DO \ D10 \ K3 \

<16 bits Fill Move >

)

Move D0.D1 to D10.D11:D12.D13:D14.D15.

<32 bits Fill move>

no po | ~

e
D1 D11

D
oo |

/
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E. 4-5-7 FlashROM Write [FWRT]

1. Summary
Write the specified data to other soft components
FlashROM Write [FWRT]
16 bits FWRT 32 bits DFWRT
Execution rising/falling edge Suitable XC1.XC2.XC3.XC5.XCM
condition Models
Hardware - Software -
requirement requirement
2. Operands
Operands Function Data Type
S The data write in the source or save in the soft | 16 bits/32 bits, BIN
element
D Write in target soft element 16 bits/32 bits, BIN
D1 Write in target soft element start address 16 bits/32 bits, BIN
D2 Write in data quantity bit
3. Suitable soft components
Word Operands System Constant | Module
D|P |ED |TD |[CD |DX DY |DM | DS | KH D | QD
S o | o ° ° ° . ° ° °
D °
D1 .
D2 ° ° ° ° ° ° ° °
< Written of a word >
Description @
Write value in DO into FDO

<Written of double word>

% FWRT \ DO \ FDO \

X0
|

<Written of multi-word>

) ()

DFWRT‘ DO \ FDO \

P

Write value i

n DO,D1 into FDO,FD1

H?{ FWRT‘ DO \ FDO‘ K3 \

Write value in D0,D1,D2 into FDO,FD1,FD2

1 FWRT instruction only allow to write data into FlashRom register. In this storage, even battery drop, data

could be used to store important technical parameters

2 Written of FWRT needs a long time, about 150ms, so frequently operate this operate this operate operation is
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recommended

3 The written time of Flshrom is about 1,000,000 times. So we suggest using edge signal (LDP, LDF etc.) to

trigger.

4 Frequently written of FlashROM

|:. 4-5-8  Zone set [MSET]

1. Summary

Set or reset the soft element in certain range

Multi-set [MSET]

16 bits MSET.ZRST 32 bits -
Execution Normally ON/OFF Suitable XC1.XC2.XC3.XC5.XCM
condition Models
Hardware - Software -
requirement requirement
2. Operands
Operands Function Data Type
D1 Start soft element address bit
D2 End soft element address bit
3. Suitable soft components
Bit Operands System
X Y T C Dnm
D1 ° ° ° °
D2 ° ° ° °
Description % MSET \ M10 \ M120 \ Zone set unit M10~M120

| Are specified as the same type of soft units, and <

| When >

D8067=2

will not run Zone set, set M8004.M8067

and



4 applied instructions

E. 4-5-9

Zone reset [ZRST]

1. Summary
Reset the soft element in the certain range
Multi-reset [ZRST]
16 bits ZRST 32 hits -
Execution Normally ON/OFF Suitable XC1.XC2.XC3.XC5.XCM
condition Models
Hardware - Software -
requirement requirement
2. Operands
Operands Function Data Type
D1 Start address of soft element Bit:16 bits,BIN
D2 End address of soft element Bit:16 bits,BIN
3. Suitable soft components
Word Operands System Constant | Module
D|FPF |(ED |TD |CD | DX | DY | DM KM D | QD
D1 . ° °
D2 ° ° ° °
Bit Operands System
X |y M S T C Dnm
D1 . ° ° ° ° °
D2 ° ° ° ° ° °
Dectiption 2 ZRST ‘ ‘ ‘ Zone reset bits M5 00~M559

ZRST

Zone reset words D0~D100

Other Reset
Instruction

DO \ D100

| Are specified as the same type of soft units, and
1 When > only reset the soft unit specified in

M8004.M8067 D8067=2

and set

I As soft unit’s separate reset instruction, RST instruction can be used
to bit unitY, M, S and word unit T, C, D

I Asfill move for constant KO, 0 can be written into DX, DY, DM, DS,
T, C, D.
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E. 4-5-10 Swap the high and low byte [SWAP]

1. Summary
Swap the high and low byte

High and low byte swap [SWAP]

16 bits SWAP 32 bits -

Execution Normally ON/OFF Suitable XC1.XC2.XC3.XC5.XCM

condition Models

Hardware - Software -

requirement requirement
2. Operands

Operands Function Data Type

S The address of the soft element 16 bits: BIN
3. Suitable soft components
Word Operands System Constant | Module

D|(FO |ED |TD |CD DX (DY | DM | DS | KH D | QD
S ° ° .
. X0 @
Description P }—{ SWAP ‘ D10 ‘
D10
8 | 8
A S 4

I Low 8 bits and high 8 bits change when it is 16 bits instruction.
I If the instruction is a consecutive executing instruction, each operation

cycle should change.
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-

11 Exchange [XCH]

1. Summary
Exchange the data in two soft element
Exchange [XCH]
16 bits XCH 32 bits DXCH
Execution Normally ON/OFF Suitable XC1.XC2.XC3.XC5.XCM
condition Models
Hardware - Software -
requirement requirement
2. Operands
Operands Function Data Type
D1 The soft element address 16 bits, BIN
D2 The soft element address 16 bits, BIN
3. Suitable soft component
Operands System Constant | Module
Word P ¥
D|F |ED | T [CD |DX [DY | DM | DS | KH D | QD
D1 ° ° ° ° ° °
D2 ° ° ° ° ° °
<16 bits instruction>
Description
o
XCH \ D10 \ D11 \
Before D10 =100 - After D10 =101
D11 =101 D11 =100

I  The contents of the two destination devices D1 and D2 are swapped,

I When drive input X0 is ON, each scan cycle should carry on data

exchange, please note.

<32 bits instruction >

HM DXCH

\ D10 \ D20 \

I 32 bits instruction [DXCH] swaps value composed by D10 D11 and the
value composed by D20 D21.
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_ 4-6 Data Operation Instructions

Mnemonic Function Chapter
ADD Addition 4-6-1
SuB Subtraction 4-6-2
MUL Multiplication 4-6-3
DIV Division 4-6-4
INC Increment 4-6-5
DEC Decrement 4-6-5
MEAN Mean 4-6-6
WAND Logic Word And 4-6-7
WOR Logic Word Or 4-6-7
WXOR Logic Exclusive Or 4-6-7
CML Compliment 4-6-8
NEG Negation 4-6-9




4 applied instructions

E. 4-6-1 Addition [ADD] .:I

1. Summary
Add two numbers and store the result
Add [ADD]
16 bits ADD 32 bits DADD
Execution Normally ON/OFF Suitable XC1.XC2.XC3.XC5.XCM
condition Models
Hardware - Software -
requirement requirement
2. Operands
Operands Function Data Type
S1 The number address 16 bit/32 bit, BIN
S2 The number address 16 bit/32bit, BIN
D The result address 16 bit/32bit, BIN

3. Suitable soft components

Word Operands System Constant | Module
D|(FO |ED |TD |CD DX (DY | DM | DS | KH D | QD
S1 o | e ° ° ° ° ° ° °
S2 o | o . ° . . ° ° °
D . . ° ° . °
y GO =
Description P ADD | D10 | D12 | D14 |

D10 D12 - Di4

I The data contained within the two source devices are combined and the total is stored in
the specified destination device. Each data’s highest bit is the sign bit, 0 stands for
positive 1 stands for negative. All calculations are algebraic processed. 5+ -8 =-3

I If the result of a calculation is “0”, the “0” flag acts. If the result exceeds 323 767 16
bits limit or 2,147,483,647 32 bits limit , the carry flag acts. refer to the next page
If the result exceeds —323,768 16 bits limit or —2,147,483,648 32 bits limit , the
borrow flag acts Refer to the next page

I When carry on 32 bits operation, word device’s low 16 bits are assigned, the device
following closely the preceding device’s ID will be the high bits. To avoid ID repetition,
we recommend you assign device’s ID to be even ID.

I The same device may be used as a source and a destination. If this is the case then the
result changes after every scan cycle. Please note this point.
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Related flag
Flag meaning
Flag Name Function
ON the calculate result is zero
M8020 | Zero .
OFF the calculate result is not zero
ON the calculate result is less than -32768(16 bit) or -2147483648(32bit)
M8021 | Borrow . . .
OFF the calculate result is over -32768(16 bit) or -2147483648(32bit)
M8022 | carr ON the calculate result is over 32768(16 bit) or 2147483648(32bit)
y OFF the calculate result is less than 32768(16 bit) or 2147483648(32bit)

|:. 4-6-2 Subtraction [SUB]

1. Summary
Sub two numbers, store the result

Subtraction [SUB]

16 bits SUB 32 bits DSuUB
Execution Normally ON/OFF Suitable XC1.XC2.XC3.XC5.XCM
condition Models
Hardware - Software -
requirement requirement
2.0perands
Operands Function Data Type
S1 The number address 16 bits /32 bits,BIN
S2 The number address 16 bits /32 bits,BIN
D The result address 16 bits /32 bits,BIN

3.Suitable soft component

Word

Operands System Constant | Module
D | | ED CD |DX | DY |DM [ DS | KH D | QD

S1 o | o . ° ° ° °

S2 o | o ° ° ° ° °

D . . . .
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y oo
Description %% sus | DO | D12 | D14 | DO — DI2 - DI

1 (sv) appoint the soft unit’s content, subtract the soft unit’s content appointed by@ in
the format of algebra. The result will be stored in the soft unit appointed by.
(5-(-8)=13)

I The action of each flag, the appointment method of 32 bits operation’s soft units are
both the same with the preceding ADD instruction.

I The importance is: in the preceding program, if X0 is ON, SUB operation will be
executed every scan cycle

The relationship of the flag’s action and vale’s positive/negative is shown below:

Zero fla
Zero flag Tera flag g

Ny
2. -1 0. 3, e .

A P N ——

Borrow flag

%, 767, 0. 1. 2

. C fl
Tata' = Data = WY LAy

highest \ >1‘Lighe5t
bit iz 1 bit is 0O
T B Zero flag

S Y Q 147, 455, 648 ,;_"‘/F DW\"—, 3, 147, 483, 6. 0.1, 2
LN

S

Borrow flag Carry flag
E. 4-6-3 Multiplication [MUL] .:I
1. Summary
Multiply two numbers, store the result

Multiplication [MUL]

16 bits MUL 32 bits DMUL

Execution Normally ON/OFF Suitable XC1.XC2.XC3.XC5.XCM

condition Models

Hardware - Software -

requirement requirement
2. Operands

Operands Function Data Type

S1 The number address 16 bits/32bits,BIN

S2 The number address 16 bits/32bits,BIN

D The result address 16 bits/32bits,BIN

3. Suitable soft component
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Word Operands System Constant | Module
D|F |ED | T |CD| DX Dy | DM [ DS | KH D | QD
S1 o | o ° ° ° ° . ° °
S2 o [ o ° . ° ° ° ° °
D ° ° ° ° ° .

<16 bits Operation>

. - BIN BIN BIN
escription @ @ D0 x (D2 D5 D4

—

X0
P% MUL ‘ Do ‘ D2 ‘ D4 ‘ 16 bits 16bits  —~  32bits

I The contents of the two source devices are multiplied together and the result is stored at
the destination device in the format of 32 bits. As in the upward chart: when (D0)=8
(D2)=9, (D5, D4) =72.

I The result’s highest bit is the symbol bit; positive (0) negative (1).

I When be bit unit, it can carry on the bit appointment of K1~K8. When appoint K4, only
the result’s low 16 bits can be obtained.

<32 bits Operation >

HL{ DMUL |

@ @ (o) BIN BIN BIN
DO D2

‘D4‘ DI DO x D3 D2 . D7 D6 D5 D4
32 bits 32 bits - 64 bits

I When use 2 bits Operation ,the result is stored at the destination device in
the format of 64 bits.
I Even use word device, 64 bits results can’t be monitored at once.

E. 4-6-4 Division [DIV] .:I

1. Summary
Divide two numbers and store the result
Division [DIV]
16 bits DIV 32 bits DDIV
Execution Normally ON/OFF, | Suitable XC1.XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands Function Data Type
S1 The number address 16 bits / 32 bits, BIN

S2 The number address 16 bits /32 bits, BIN
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D The result address 16 bits /32 bits, BIN

3.Suitable soft components

Word Operands System Constant | Module
D|(FO |ED |TD |CD DX (DY | DM | DS | KH D | QD
S1 o [ o ° ° . ° ° ° °
S2 o | o ° . ° ° . ° .
D ° ° ° ° ° °

<16 bits operation >

Description xo @ @
P% pv | po | D2 | D4 |

Dividend Divisor Result Remainder
BIN BIN BIN BIN

(DO) + D2) - D4 (D5)

16 bits 16 bits 16 bits 16 bits

1 @appoints the device’s content be the dividend, (s2) appoints the device’s content be
the divisor, (D )appoints the device and the next one to store the result and the
remainder.

1 In the above example, if input X0 is ON, devision operation is executed every scan
cycle.

<32 bits operation >

3 ® ® ®
P}—{DDIVDOD2D4

Dividend Divisor Result Remainder
BIN BIN BIN BIN
(D1,D0) + (D3,D2) D5,D4 (D7,D6)
32 hits 32 bits 32 bits 32 bits

I The dividend is composed by the device appointed by(s1) and the next one. The divisor
is composed by the device appointed by (s2and the next one. The result and the
remainder are stored in the four sequential devices, the first one is appointed by

1 If the value of the divisor is 0, then an operation error is executed and the operation of
the DIV instruction is cancelled

I The highest bit of the result and remainder is the symbol bit (positive:0, negative: 1). When
any of the dividend or the divisor is negative, then the result will be negative. When the
dividend is negative, then the remainder will be negative.
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I:. 4-6-5 Increment [INC] & Decrement [DEC] .j

1. Summary
Increase or decrease the number

Increment 1[INC]
16 bits INC 32 bits DINC
Execution Normally ON/OFF, | Suitable XC1.XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
Increment 1[DEC]
16 bits DEC 32 bits DDEC
Execution Normally ON/OFF, | Suitable XC1.XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands Function Data Type
D The number address 16 bits / 32bits,BIN

3. Suitable soft components

Word Operands System Constant | Module
D|(FO |ED |TD |CD DX (DY | DM | DS | KH D | QD
D ° ° ° ° ° °

< Increment [INC]>
o
PH—{ INC | DO | DO 1-(DO)

I On every execution of the instruction the device specified as the
destination has its current value incremented (increased) by a value
of 1.

I In 16 bits operation, when +32,767 is reached, the next increment will
write -32,767 to the destination device. In this case, there’s no additional
flag to identify this change in the counted value.

Description

<Decrement [DEC]>
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I On every execution of the instruction the device specified as the
destination has its current value decremented (decreased) by a value

of 1.

I When-32 768o0r-2 147 483 648 isreached, the next decrement will
write +32 767 or +2 147 483 647 to the destination device.

E. 4-6-6

Mean [MEAN]

1. Summary
Get the mean value of numbers
Mean [MEAN]
16 bits MEAN 32 bits DMEAN
Execution Normally ON/OFF, | Suitable XC1.XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands Function Data Type
S The head address of the numbers 16 bits, BIN
D The mean result address 16 bits, BIN
n The number quantity 16 bits, BIN
3. Suitable soft components
Word Operands System Constant | Module
D|F |ED |TD |[CD |DX DY |DM | DS | KH D | QD
S o | o ° ° ° °
D ° ° ° ° °
n )
Description X0 n
P% MEAN | DO | D10 | K3 |

(DO) +

(D1) + (D2)

3

— » (D10)
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I The value of all the devices within the source range is summed and then
divided by the number of devices summed, i.e. n.. This generates an integer
mean value which is stored in the destination device (D) The remainder of
the calculated mean is ignored.

1 If the value of n is specified outside the stated range (1 to 64) an error is

generated.

E. 4-6-7 Logic AND [WAND] , Logic OR[WOR], Logic Exclusive OR [WXOR] .:I

1. Summary

Do logic AND, OR, XOR for numbers

Logic AND [WAND]

16 bits WAND 32 bits DWAND
Execution Normally ON/OFF, | Suitable XC1.XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
Logic OR[WOR]
16 bits WOR 32 bits DWOR
Execution Normally ON/OFF, | Suitable XC1.XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
Logic Exclusive OR [WXOR]
16 bits WXOR 32 bits DWXOR
Execution Normally ON/OFF, | Suitable XC1.XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands Function Data Type
S1 The soft element address 16bit/32bit,BIN
S2 The soft element address 16bit/32bit,BIN
D The result address 16bit/32bit,BIN
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3. Suitable soft components

Word Operands System Constant | Module
D|(FO |ED |TD |CD DX (DY | DM | DS | KH D | QD

S1 o | o ° ° ° . . °

S2 o | o ° ° ° . ° .

D ° ° ° ° ° .

I < Execute logic AND operation with each bit>

Description (s1)  (s2) 0&0=0 0&1=0

X0
- WAND | D10 | D12 | DM | 1&0=0 1&1=1

< Execute logic OR operation with each bit >

X0 @ @ OQor0=0 Oori=1

- WOR | D10 | D12 | D14 | 1lor0=1 lorl=l

< Execute logic Exclusive OR operation with each bit >

CORCONCY

X0 0 xor 0=0 0 xor 1=1
P% WXOR \ D10 \ D12 \ D14 \ 0ol 1xor 10

If use this instruction along with CML instruction, XOR NOT operation could
also be executed.

CONCONCY

X0
P WXOR \ D10 \ D12 \ D14 \
CML \ D14 \ D14 \
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|:. 4-6-8 Converse [CML] .j

1. Summary
Converse the phase of the numbers

Converse [CML]
16 bits CML 32 bits DCML
Execution Normally ON/OFF, | Suitable XC1.XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands Function Data Type
S Source number address 16 bits/32 bits, BIN
D Result address 16 bits/32 bits, BIN

3. Suitable soft components

Word Operands System Constant | Module
D|(FO |ED |TD |CD DX (DY | DM | DS | KH D | QD
S1 o | o ° ° ° ° . ° °
D . . . . . .

()
Description HM CML ‘ DO ‘ DYO

co[of1]ofs]ofs]ofs]of1]of1]of1]o]s]

Son O=posi ti ve
bit 1=negati ve @

[1[o]sfo]sfo]1[ofs]of1]o[s]o]a]0]

Y17 Y7 Y6 Y5 Y4

I Each data bit in the source device is inverted 1-0 0-1 and sent to the
destination device. If use constant K in the source device, it can be auto convert
to be binary.

1 It’s available when you want to inverted output the PLC’s output

< Reading of inverted input >
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X0 : : o
o Mo The sequential control instruction in the

left could be denoted by the following

X1 _ _
M D CML instruction.

1. Summary
Get the negative humber

Negative [NEG]

16 bits NEG 32 bits DNEG
Execution Normally ON/OFF, | Suitable XC1.XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands Function Data Type
D The source number address 16 bits/ bits, BIN

3. Suitable soft components

Word Operands System Constant | Module
D|Pm |ED|T |CD |DX |DY | DM | DS | KH D | QD
D ° ° ° ° ° °

Description H’T'L{ NEG ‘ D10 ‘ (D10) +1 —» (D10)

I The bit format of the selected device is inverted, l.e. any occurrence
of a “1” becomes a “0” and any occurrence of “0” becomes “1”, when
this is complete, a further binary 1 is added to the bit format. The
result is the total logic sigh change of the selected devices contents.
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_ 4-7 Shift Instructions

Mnemonic Function Chapter
SHL Arithmetic shift left 4-7-1
SHR Arithmetic shift right 4-7-1
LSL Logic shift left 4-7-2
LSR Logic shift right 4-7-2
ROL Rotation left 4-7-3
ROR Rotation right 4-7-3
SFTL Bit shift left 4-7-4
SFTR Bit shift right 4-7-5
WSFL Word shift left 4-7-6
WSFR Word shift right 4-7-7
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E. 4-7-1  Arithmetic shift left [SHL], Arithmetic shift right [SHR] .:I

1. Summary
Do arithmetic shift left/right for the numbers

Arithmetic shift left [SHL]
16 bits SHL 32 bits DSHL
Execution Normally ON/OFF, | Suitable XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
Arithmetic shift right [SHR]
16 bits SHR 32 bits DSHR
Execution Normally ON/OFF, | Suitable XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands Function Data Type
D The source data address 16bit/32bit,BIN
n Shift left or right times 16bit/32bit,BIN

3. Suitable soft components

Word Operands System Constant | Module
D|(FO |ED |TD |CD DX (DY | DM | DS | KH D | QD
D . . . . . °
n °

I After once execution, the low bit is filled in 0, the final bit is stored

Description in carry flag.

I After once execution, the high bit is same with the bit before
shifting, the final bit is stored in carry flag.

< Arithmetic shift left > < Arithmetic shift right >
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D- n

X0
}—u—{SHL‘Do‘Kat‘

High Leﬁt Shift Low
—L[t[e[e]i]1]t[1]oofofofofo]o]o]
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i n Bits
|
|
After once
High execution ic

w
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[tfilii i1 fifs[oofo]s]ofo]o Joj

*
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M8022
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E. 4-7-2  Logic shift left [LSL], Logic shift right [LSR]

1. Summary

Do logic shift right/left for the numbers

Logic shift left [LSL]

16 bits LSL 32 bits DLSL
Execution Normally ON/OFF, | Suitable XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
Logic shift right [LSR]
16 bits LSR 32 bits DLSR
Execution Normally ON/OFF, | Suitable XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands Function Data Type
D Source data address 16 bits/32 bits, BIN
n Arithmetic shift left/right times 16 bits/32bits, BIN

3. Suitable soft components

Word

Operands System Constant | Module
D|(FO |ED |TD |CD DX (DY | DM | DS | KH D | QD

D ° ° ° ° °

n °
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I After once execution, the low bit is filled in 0, the final bit is stored in
carry flag.

I LSL meaning and operation are the same as SHL.

I After once execution, the high bit is same with the bit before shifting,
the final bit is stored in carry flag

Description

I LSRand SHRis different, LSR add 0 in high bit when moving, SHR all bits are moved.
< Logic shift left > < Logic shift right >

D- n

X1
O i sk [ po | ma ]

X0
—— st | po [ ®a | High Shift right  [eft
High Shift Left Low |1|1|1|1|1|1|1|1|D|D|D|D|>D,<|D|D|D|—
{lfifi 11 :]soTo]ooJo]afa]o] % i
X 4+ n Bits

M8 022
L
@ @ After once

After once High Execution Left

High execution Low
e [o]s [o[o]s o [o[s]o]0] [ofofofofu sfefufs]e]t]r]ofofa]o]
& 4
== 1 MBO22 ME022 ——
E. 4-7-3 Rotation shift left [ROL] , Rotation shift right [ROR] .:I
1. Summary

Continue and cycle shift left or right

Rotation shift left [ROL]
16 bits ROL 32 bits DROL
Execution Normally ON/OFF, | Suitable XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
Rotation shift right [ROR]
16 bits ROR 32 bits DROR
Execution Normally ON/OFF, | Suitable XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands Function Data Type
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D Source data address 16 bits/32 bits, BIN
n Shift right or left times 16 bits/32 bits, BIN
3. Suitable soft components
Word Operands System Constant | Module
D|F |ED |TD [CD | DX |DY [DM | DS | KH D | QD
D ° ° ° ° ° °
n °

I The bit format of the destination device is rotated n bit places to the left

Description . . .
on every operation of the instruction.

< Rotation shift left > < Rotation shift right >

CORN. ©
D n

X0
}—H—{ROL‘DO‘K4‘ }—}4((>)—{R0R‘D0\K4|
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E. 4-7-4  Bit shift left [SFTL] .:I
1. Summary
Bit shift left
Bit shift left [SFTL]
16 bits SFTL 32 bits DSFTL
Execution Normally ON/OFF, | Suitable XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands | Function Types
S Source soft element head address bit
D Target soft element head address bit




4 applied instructions

nl Source data quantity 16 bits /32 bits, BIN
n2 Shift left times 16 bits/32 bits, BIN

3. Suitable soft components

Word Operands System Constant | Module
D|Pm |ED |T |CD |DX |DY | DM | DS | KH D | QD
nl ° ° ° ° ° ° ° °
n2 ° ° ° ° ° ° ° °
Bit Operands System
X Y M S T C Dn.m
[ ] [ ] [ ] [ ] [ ] [ ]
D ° ° ° ° °

I The instruction copies n2 source devices to a bit stack of length nl. For every
Description new addition of n2 bits, the existing data within the bit stack is shifted n2 bits to
the left/right. Any bit data moving to the position exceeding the nl limit is

diverted to an overflow area.
I Inevery scan cycle, loop shift left action will be executed

M15~M12 - Overflow
M11~M 8 -~ M15~M 12

() M 7~M 4 - M11~M8
A0 d - - o M 3~M 0 - M7~M4
— sFTL | =0 | M0 | K16 | K4 -
X 3~X 0 M3~MO0

|1-a3|1-::4|1{1|1-m

n2 bits shaft left

a 9]
b k k b
s e N I N e AR EE EA RN ED
"‘-u\_\_\_\_\_'_'_,_,.,—r"" ‘H-\_\_\_\_\_'_'_,_,_,-'-""
S o S LN
@ il @

E. 4-7-5 Bit shift right [SFTR] .:I

1. Summary
Bit shift right
Bit shift right [SFTR]
16 bits SFTR 32 bits DSFTR
Execution rising/falling edge Suitable XC2.XC3.XC5.XCM
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condition

Models

Hardware -

requirement

Software

requirement

2. Operands
Operands Function Data Type
S Source soft element head address bit
D Target soft element head address bit
nl Source data quantity 16 bits/32 bits, BIN
n2 Shift right times 16 bits/32 bits, BIN

3. Suitable soft components

Word Operands System Constant | Module
D|FPm |ED | TD DX | DY | DM | DS | KH D | QD
nl . ° ° ° °
n2 ° ° ° ° °
Bit Operands System
X M T C Dn.m
S ° ° ° °
D ° ° °
. I The instruction copies n2 source devices to a bit stack of length nl. For
Description every new addition of n2 bits, the existing data within the bit stack is
shifted n2 bits to the left/right. Any bit data moving to the position
exceeding the nl limit is diverted to an overflow area.
I Inevery scan cycle, loop shift right action will be executed

CECY,

nl nd

=FTR

el

IO

Eld E4

&

|1-5|1-:2|1-:1|1-u:||

nZ bits shift right

—

M 3~M 0 - Overflow
M 7~M 4 - M3~MO0
M11~M 8 -~ M7~M4
M15~M12 - M11~M8
X 3~X 0 M15~M12

o

|IH':;5|M14|M13 |1\;r12|m11|mu| o |I1'[S |m |M|s |IH'E |M4 |M3|m |m1 |MIJ|

R

e
Ty T o
@




4 applied instructions

E. 4-7-6 \Word shift left [WSFL]

1. Summary
Word shift left
Word shift left [ [WSFL]
16 bits WSFL 32 hits -
Execution rising/falling edge Suitable XC2.XC3.XC5.XCM
condition Models
Hardware - Software -
requirement requirement
2. Operands
Operands Function Data Type
S Source soft element head address 16 bits/32 bits, BIN
D Target soft element head address 16 bits /32 bits, BIN
nl Source data quantity 16 bits /32 bits, BIN
n2 Word shift left times 16 bits /32 bits, BIN

3. Suitable soft components

Word Operands System Constant | Module
D|P |ED |TD |[CD |DX DY |DM | DS | KH D | QD
S o | o ° ° ° ° °
D ° ° ° . °
nl ° . ° . ° °
n2 ° ° ° ° ° °
Description 1 The instruction copies n2 source devices to a word stack of length n1.
For each addition of n2 words, the existing data within the word stack is

shifted n2 words to the left. Any word data moving to a position
exceeding the nl limit is diverted to an overflow area.
I Inevery scan cycle, loop shift left action will be executed.

D25~D22 - Overflow
D21~D18 - D25~D22
D17~D14 - D21~D18
D13~D10 - D17~D14
D 3~D 0-D13~D10

n2 word shift left
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3 D- nl n2
© ONCY
)—{ WSFL ‘ DO ‘ D10 ‘ K16 ‘ K4 ‘

[D3 [ D2 | D1 [Do |

— ]! ])°
[D25 D24 [D23 | D22 [D2t [D20 [D19 [D18 [D17 [ D16 [D15 [D14 [D1z [Di2 [Dit [Din |
(SN M M Mo
@ @ @ @
E. 4-7-7 Word shift right{ WSFR] .:I
1. Summary
Word shift right
Word shift right [WSFR]
16 bits WSFR 32 bits -
Execution rising/falling edge Suitable XC2.XC3.XC5.XCM
condition Models
Hardware - Software -
requirement requirement
2. Operands
Operands Function Data Type
S Source soft element head address 16 bits/32 bits, BIN
D Target soft element head address 16 bits/32 bits, BIN
nl Source data quantity 16 bits/32 bits, BIN
n2 Shift right times 16 bits/32 bits, BIN

3. Suitable soft components

Word Operands System Constant | Module
D|F |ED |TD |[CD |[DX DY |DM | DS | KH D | QD
S o | o ° ° ° ° °
D ° ° ° ° °
nl . ° ° ° ° °
n2 ° ° ° . ° °
Dot ibtion I The instructi_o_n copies n2 source de\{ines to a wo_rd _stack of length n%.
For each addition of n2 words, the existing data within the word stack is

shifted n2 words to the right. Any word data moving to a position

exceeding the nl limit is diverted to an overflow area.
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In every scan cycle, loop shift right action will be executed

' { D nl n2
}—»—{ WSFR‘ DO ‘DIO ‘ K16 ‘ K4

@

D3 | L2 | Dt | DU n2 words right

shift
—_—

D13~D10 - Overflow
D17~D14 - D13~D10
D21~D18 - D17~D14
D25~D22 . D21~D18
D 3~D 0 D25~D22

| ¥ ¥ h 4
|D25 [D24 [D23 [p22 [ D21 [D20 [ D19 [ D13 [D17 [ D16 [D15 D14 [DI3 [D12 [ D11 [Di0 |

u\\__df/\_ﬂ A
@ @ @
_ 4-8 Data Convert
Mnemonic Function Chapter
WTD Single word integer converts to 481
double word integer
FLT 16 bits integer converts to float 489
point
DFLT 32 bits integer converts to float 482
point
FLTD 64 bits integer converts to float 482
point
INT Float point converts to integer 4-8-3
BIN BCD convert to binary 4-8-4
BCD Binary converts to BCD 4-8-5
ASCI Hex. converts to ASCII 4-8-6
HEX ASCII converts to Hex. 4-8-7
DECO Coding 4-8-8
ENCO High bit coding 4-8-9
ENCOL Low bit coding 4-8-10




4 applied instructions

I:. 4-8-1 Single word integer converts to double word integer [WTD] .j
1. Summary
Single word integer converts to double word integer [WTD]
16 bits WTD 32 bits -
Execution Normally ON/OFF, | Suitable XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands Function Data Type
S Source soft element address 16 bits, BIN
D Target soft element address 32 bits, BIN

3.Suitable soft components

Word Operands System Constant | Module
D|(FO |ED |TD |CD DX (DY | DM | DS | KH D | QD

S o | o ° ° ° . . °

D . . . . . °

D10
‘ Single Word Double

Description F«H WTD ‘ Do DO - D11 D10

Oorl - DO |

D11 D10
High bits] Low bits

I When single word DO is positive integer, after executing this instruction,
the high bit of double word D10 is 0.

I  When single word DO is negative integer, after executing this instruction,
the high bit of double word D10 is 1.
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|:. 4-8-2 16 bits integer converts to float point [FLT]

1. Summary
16 bits integer converts to float point [FLT]
16 bits FLT | 32 bits | DFLT 64 bits | FLTD
Execution Normally ON/OFF, | Suitable XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware - Software -
requirement requirement

2. Operands
Operands Function Data Type
S Source soft element address 16 bits/32 bits/64 bits,BIN
D Target soft element address 32 bits/64 bits,BIN

3. Suitable soft components

Word Operands System Constant | Module
D|(FO |ED |TD |CD DX (DY | DM | DS | KH D | QD
S o [o .
D °
<16 bits>
De o (s) DI0 . (D13D12)
— FLT ‘ D10 ‘ D12 ‘ BIN integer  Binary float point
<32 bits >
X0 @ D11,D10 -  Di13,D12
— DFLT ‘ D10 ‘ D12 ‘ BIN integer  Binary float point
<64 bits>
y O
- FLTD ‘ D10 ‘ D14 ‘ D13,D12,D11,D10 - D17,D16,D15,D14
BIN integer Binary float point

1 Convert BIN integer to binary float point. As the constant K ,H will auto convert by
the float operation instruction, so this FLT instruction can’t be used.
I The instruction is contrary to INT instruction
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|:. 4-8-3 Float point converts to integer [INT]

1. Summary
Float point converts to integer [INT]
16 bits INT 32 bits DINT
Execution Normally ON/OFF, | Suitable XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands Function Data Type
S Source soft element address 16 bits/32 bits, BIN
D Target soft element address 16 bits/32 bits, BIN
3. Suitable soft components
Word Operands System Constant | Module
D|FP |ED |TD |[CD |DX DY |DM | DS | KH D | QD
S o | o
D °
<16 bits>
Description s) (o) D11.D10 - (D20)
X0 ‘ Binary Float BIN integer
| INT \ D10 \ D20 \ _ _
Give up the data after the decimal dot
<32 bits>

D

\ D10 \ D20

D11,D10 -
Binary Float

(D20,D21)
BIN integer

Give up the data after the decimal dot

I The binary source number is converted into a BIN integer and stored at the destination
device. Abandon the value behind the decimal point.

I This instruction is contrary to FLT instruction.

I When the result is 0, the flag bit is ON
When converting, less than 1 and abandon it, zero flag is ON.
The result is over below data, the carry flag is ON.
16 bits operation: -32,768~32,767
32 bits operation: -2,147,483,648~2,147,483,647
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I:. 4-8-4 BCD convert to binary [BIN]

1. Summary
BCD convert to binary [BIN]
16 bits BIN 32 bits -
Execution Normally ON/OFF, | Suitable XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands Function Data Type
S Source soft element address BCD
D Target soft element address 16 bits/32 bits, BIN

3. Suitable soft components

e

D10 \ DO

Word Operands System Constant | Module
D|(FO |ED |TD |CD DX (DY | DM | DS | KH D | QD
S ° ° ° ° ° ° °
D . . . ° °
. Convert and move instruction of Source (BCD) — destination (BIN)
Description @

I When source data is not BCD code, M8067 Operation error , M8004 (error occurs)
1 Asconstant K automatically converts to binary, so it’s not suitable for this instruction.
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|:- 4-8-5 Binary convert to BCD [BCD] .j

1. Summary
Binary convert to BCD [BCD]
16 bits BCD 32 hits -
Execution Normally ON/OFF, | Suitable XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands Function Data Type
S Source soft element address 16 bits/32 bits, BIN
D Target soft element address BCD code

3. Suitable soft components

Word Operands System Constant | Module
D|F [(ED |[TD |CD |DX DY DM | DS | KH D | QD
S ° ° ° ° ° ° ° °
D ° ° ° ° ° °
Description Convert and move instruction of source (BIN) - destination (BCD)
Cs)

F«H BCD | DO | DO |

I This instruction can be used to output data directly to a seven-segment
display.
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|:. 4-8-6 Hex. converts to ASCII [ASCI] .j

1. Summary
Hex. convert to ASCII [ASCI]
16 bits ASCI 32 hits -
Execution Normally ON/OFF, | Suitable XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands Function Data Type
S Source soft element address 2 bits, HEX
D Target soft element address ASCII code
n Transform character quantity 16 bits, BIN

3. Suitable soft components

Word Operands System Constant | Module
D|Pm |ED |T |CD |DX |DY | DM | DS | KH D | QD
S . ° . . ° . . °
D . . . . ° .
n [ ) [ ) [ ) [ ) [ ) [ ) [ )
) n
X0
Description }—{ ASCI ‘ D100 ‘ D200 ‘ K4 ‘

Convert each bit of source’s (S) Hex. format data to be ASCII code, move separately to the
high 8 bits and low 8 bits of destination (D). The convert alphanumeric number is assigned
with n.

is low 8 bits, high 8 bits, store ASCII data.

The convert result is this

E) Kl | K2 | K3 | K4 | K5 | K6 | K7 | K8 | K9
D200 down | [C] | [B] | [A] | [O] | [4] | [3] | [2] | [1] | [8]
D200 up [Cl|[B] [[AT|[O] |[4] | 3] | [2] | [1]
D201 down [C11B11IAT] 101 | [4] | 3] | [2]
D201 up [C1|[B]|[Al][0] |[4] | I3]
D202 down [C1|[B]|[A]]|[0] |[4]
D202 up [C] | [B] | [A]l | [O]
D203 down [C] | [B] | [A]
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D203 up | [C] | [B]

Assign start device
(D100)=0ABCH

D204 down [C]

(D101)=1234H
(D102)=5678H

[0]=30H [1]=31H
[5]=35H [A]=41H
[2]=32H [6]=36H
[B]=42H [3]=33H
[7]=37H [C]=43H
[4]=34H [8]=38H

E. 4-8-7 ASCII convert to Hex.[HEX] .:I

1. Summary
ASCII converts to Hex. [HEX]
16 bits HEX 32 bits -
Execution Normally ON/OFF, | Suitable XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Function Date type
Operands
S Source soft element address ASCII
D Target soft element address 2 bits, HEX
n Character quantity 16 bits, BIN

3. Suitable soft components

Word Operands System Constant | Module
D|(FO |ED |TD |CD DX (DY | DM | DS | KH D | QD
S o | e ° ° ° ° ° °
D ° ° ° ° ° °
n °
S n
Description F«H HEX | D200 | D100 | K4

Convert the high and low 8 bits in source (S') to HEX data. Move 4 bits
every time to destination . The convert alphanumeric number is
assigned by n.
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The convert of the upward program is the following

S ) | ASCIE HEX n @ )| D102 | D101 | D100
Code | Convert
D200 down | 30H |0 1 OH
D200 up 41H A 2 Not change to 0AH
D201 down | 42H | B 3 be 0 0ABH
ROl up |43H |C 4 0ABCH
CR02 down | 31H |1 5 OH | ABCIH
202 up 32H 2 6 OAH | BC12H
Cr03 down | 33H 3 7 0ABH | C123H
203 up 34H 4 8 OABCH | 1234H
D204 down | 35H 5 9 OH| ABC1H | 2345H
n=k4
D200 (O T O O TO oo T o o I T o o oTT])
' 41H? [A] ' 30H? [0] '
SN ICH I N KGN N 6N N I N 6 N I N I N
' 43H? [C] ' 42H? [B] '
SER I KGN I KGN N 6N N 6N N 6N 6N N 5N 0
I o 1~ 1 & | < |

E. 4-8-8 Coding [DECO] .:I

1. Summary
Transform the ASCII code to Hex numbers.

Coding [DECOQ]
16 bits DECO S -
Execution Normally ON/OFF, | Suitable XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands Function Data Type
S Source soft element address ASCII
D Target soft element address 2 bits HEX
n The coding soft element quantity 16bits, BIN

2. Suitable soft components
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Word Operands System Constant | Module
D|Fm |ED |T (CD |[DX | DY (DM | DS | KH D | QD
S ° ° ° ° ° ° ° °
n °
Bit Operands System
X |Y M S T C Dnm
D ° ° ° ° ° °
. < is bi it>n<g
Description When (°is bit unit > n< 16
(s) n

FL{ DECO \ DXO0 \ M10 \ K3 \

X002 X001 X000

M17  M16 M15 M4 M13 M12 M1l MI10

I The source address is 1+2=3 so starts from M10, the number 3 bit
(M13) is 1. If the source are all 0, M10 is 1.

I When n=0, no operation, beyond n=0~16, don’t execute the instruction.

I  When n=16, if coding command is soft unit, it’s point is
2°16=65536

I When drive input is OFF, instructions are not executed, the activate
coding output keep on activate.

o (s) (o) n
P}—{DECODODlKB

bls i b0
[ofofofoJoJofofoJoJoJoJofofofi]t]

4 @+ (D
All turns to be zernr_//t://
¢ 2 Y7 6 5 4 @ 1 0
(ofofojofofJofofofofojofJojitfojofo]
bls D1 b0

I Low n bits(n< 4) of source address is decoded to target address. n< 3,
the high bit of target address all become 0.
I  When n=0, no operation, beyond n=0~14, don’t execute the instruction.
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E. 4-8-9 High bit coding [ENCO]

1. Summary
Transform the ASCII code to hex numbers
High bit coding [ENCO]
16 bits ENCO 32 hits -
Execution Normally ON/OFF, | Suitable XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands Function Data Type
S data address need coding 16 bits, BIN; bit
D Coding result address 16 bits, BIN
n soft element quantity to save result 16 bits, BIN

3. Suitable soft components

Word Operands System Constant | Module
D|(FO |ED |TD |CD DX (DY | DM | DS | KH D | QD
S o | o ° ° ° . ° °
D . . . . . °
n °
Bit Operands System

<When (s) is bit device > n< 16

Description
©

n

M7 M16 MI5 MI14 MI3  MI12 M1l MI0
lofJofJofo]sfofu]o]
7 6 5 4 2 1 0

bi5 D10 \

4
\‘o\o\o\o\o\o\o\o\o\o\o\o\olo\1\1\
All be 0

HM ENCO \ M10 \ D10 \ K3 \
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<When (s) is word device > n< 4
1 (s) () n
%H ENCO | DO | DI | K3 |

b15 DO b0
[of1fof1fof1]of1]ofofofof1]o[1]0]
. ~ /7.6 5 4 2 10

bi5 D1 \\4\

(oJoJofofofoJofofofo[ofofo[o[1]1]
\ | bo
All be 0

1 If many bits in the source ID are 1, ignore the low bits. If source ID are all 0, don’t execute
the instructions.

I When drive input is OFF, the instruction is not executed, encode output don’t change.

I When n=8, if encode instruction’s “S” is bit unit, it’s point number is 28=256

E. 4-8-10 Low bit coding [ENCOL] .:I

1. Summary
Transform the ASCII to hex numbers.

Low bit coding [ENCOL]
16 bits ENCOL 32 hits -
Execution Normally ON/OFF, | Suitable XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands Function Data Type
S Soft element address need coding 16bit,BIN bit
D Soft element address to save coding result 16bit,BIN
n The soft element quantity to save result 16bit,BIN

3. Suitable soft components
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Word

Operands System Constant | Module

D|Pm |ED |T |CD |DX |DY | DM | DS | KH D | QD

Bit Operands System

Description

<if (s ) isbit device > n< 16

D10 \ K3 \

. ) :
P | ENcOL | M10

M7 M16 MI15 Ml4 MI3 MI2 M1l MI0
0o | 1 0 1 0 0 0
7 6 5 4 2 1 0

bi5 D10 \

4
[ofofofofofofofofofofofofofo[1]1]
\ | b0

All be 0

<if(’s) is word device> n< 4
1 (s) (o) n
P% ENCOL | DO | DI | K3 |

b15 DO bo

(of1]of1fofs]of1]ofof1]of1]o]0f0]

C y /7654\2\10

b15 D1 \4

(oJoJofoJoJoJofoJoJofofofofo[1]1]

\ | bo
All be 0

If many bits in the source ID are 1, ignore the high bits. If source ID are all 0,

don’t execute the instructions
When drive input is OFF, the instruction is not executed, encode output don’t

change
When n=8, if encode instruction’s @ is bit unit, it’s point number is 28=256
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_ 4-9 Floating Operation

Mnemonic Function Chapter
ECMP Float Compare 4-9-1
EZCP Float Zone Compare 4-9-2
EADD Float Add 4-9-3
ESUB Float Subtract 4-9-4
EMUL Float Multiplication 4-9-5
EDIV Float Division 4-9-6
ESQR Float Square Root 4-9-7
SIN Sine 4-9-8
COS Cosine 4-9-9
TAN Tangent 4-9-10
ASIN ASIN 4-9-11
ACOS ACOS 4-9-12
ATAN ATAN 4-9-13




4 applied instructions

|:. 4-9-1 Float Compare [ECMP]

1. Summary
Float Compare [ECMP]
16 bits - 32 hits ECMP
Execution Normally ON/OFF, | Suitable XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands Function Data Type
S1 Soft element address need compare 32 bits, BIN
S2 Soft element address need compare 32 bits, BIN
D Compare result bit
3. Suitable soft components
Word Operands System Constant | Module
D|F |ED |TD |[CD |DX DY |DM | DS | KH D | QD
S1 ° ° ° ° ° ° °
S2 o | o ° ° ° ° .
Bit Operands System
X |Y M S T C Dnm
D ° ° °
Description D11,D10 D21,D20 - MO,M1,M2
Binary Floating Binary Floating
o (s)  (s2)
~9F| EcMp | D0 | D20 | MO |
MO (D11,D10) >  (D21<D20)
i Binary Floating  Binary Floating
M1 (D11,D10) = (D21<D20)
i Binary Floating  Binary Floating
M2 (D11,D10) < (D21<D20)

1

—1—— Binary Floating  Binary Floating

The status of the destination device will be kept even if the ECMP instruction is

deactivated.
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I The binary float data of S1 is compared to S2. The result is indicated by 3 bit
devices specified with the head address entered as D

I If a constant K or H used as source data, the value is converted to floating point
before the addition operation.

H(H ECMP | K500 | D100 | M10 |

K500 D101 D100 - M10,M11,M12

Binary converts Binary floating

to floating
|:- 4-9-2 Float Zone Compare [EZCP] .j
1. Summary
Float Zone Compare [EZCP]
16 bits - 32 hits EZCP
Execution Normally ON/OFF, | Suitable XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands Function Data Type
S1 Soft element address need compare 32 bits, BIN
S2 Upper limit of compare data 32 bits, BIN
S3 Lower limit of compare data 32 bits, BIN
D The compare result soft element address bit

3.Suitable soft components

Word Operands System Constant | Module
D|Pm |ED |T |CD |DX |DY | DM | DS | KH D | QD
S1 ° ° ° ° ° ° °
S2 ° ° ° ° ° ° °
S3 ° ° ° ° ° ° °
Bit Operands System
X |lY M S T C Dn.m
D . . °
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Description

Compare a float range with a float value..

. ONONONCS
~if—| EzcP | D10 | D20 | DO | M3 |
H'VKL (D1,D0) (D11,D10) ON
Binary Floating Binary Floating
_M* (D11,D10) (DLDO) < D21 D20  ON
Binary Floating Binary Floating Binary Floating
M (p1Do) (D21,D20) ON
T Binary Floating Binary Floating

The status of the destination device will be kept even if the EZCP instruction

is deactivated.

I The data of S1 is compared to the data of S2. The result is indicated by 3
bit devices specified with the head address entered as D.
I If a constant K or H used as source data, the value is converted to floating

point before the addition operation.

H(L{ EZCP | K10 | K200 | D5 | Mo |

K10 [D6,D5]
Binary converts Binary Floating

to Floating

K2800 -

Binary converts

MO M1 M2

to Floating

Please set S1<S2, when S2>S1, see S2 as the same with S1 and compare them
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E. 4-9-3 Float Add[EADD] .:I
1. Summary
Float Add [EADD]
16 bits - 32 bits EADD
Execution Normally ON/OFF, | Suitable XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands Function Data Type
S1 Soft element address need to add 32 bits, BIN
S2 Soft element address need to add 32 bits, BIN
D Result address 32 bits, BIN
3. Suitable soft components
Word Operands System Constant | Module
D|(FO |ED |TD |CD DX (DY | DM | DS | KH D | QD
S1 ° ° ° ° ° ° °
S2 o | o . ° ° ° °
D ° ° ° °
o G G
Description % ~— EADD | D10 | D20 | D50 |
D11,D10 + (D21,D20) - (D51,D50)
Binary Floating Binary Floating Binary Floating

I The floating point values stored in the source devices S1 and S2 are algebraically
added and the result stored in the destination device D.
I If aconstant K or H used as source data, the value is converted to floating point before
the addition operation.

PL{ EADD ‘ D100 ‘ K1234‘ D110 ‘

K1234 +

Binary converts to Floating

( D101,D100)

Binary Floating

~  (D111,D110)

Binary Floating

I The same device may be used as a source and as the destination. If this is the case
then, on continuous operation of the EADD instruction, the result of the previous
operation will be used as a new source value and a new result calculated. This will
happen every program scan unless the pulse modifier or an interlock program is used.



4 applied instructions

E. 4-9-4  Float SUb[ESUB] .:I

1. Summary
Float Sub [ESUB]
16 bits - 32 hits ESUB
Execution Normally ON/OFF, | Suitable XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware - Software -
requirement requirement

2. Operands
Operands Function Data Type
S1 Soft element address need to subtract 32 bits, BIN
S2 Soft element address need to subtract 32 bits, BIN
D Result address 32 bits, BIN

3. Suitable soft components

Word Operands System Constant | Module
D|(FO |ED |TD |CD DX (DY | DM | DS | KH D | QD
S1 o | o ° ° ° ° °
S2 o | o . ° ° ° °
D . ° ° °
y & @
Description P H{ ESUB \ D10 \ D20 \ D50

(D11,D10) (D21,D20) - (D51,D50)
Binary Floating Binary Floating Binary Floating

I The floating point value of S2 is subtracted from the floating point value of S1 and the
result stored in destination device D.

I If a constant K or H used as source data, the value is converted to floating point before
the addition operation

HL{ ESUB | K1234 | D100 | D110 |

K1234 (D101,0100) -  (D111,D110)

Binary converts to Floating Binary Floating Binary Floating

I The same device may be used as a source and as the destination. If this is the case then,
on continuous operation of the EADD instruction, the result of the previous operation
will be used as a new source value and a new result calculated. This will happen every
program scan unless the pulse modifier or an interlock program is used.
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E. 4-9-5

Float Mul[EMUL]

1. Summary
Float Multiply [EMUL]
16 bits - 32 bits EMUL
Execution Normally ON/OFF, | Suitable XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands Function Data Type
S1 Soft element address need to multiply 32 bits, BIN
S2 Soft element address need to multiply 32 bits, BIN
D Result address 32 bits, BIN
3. Suitable soft components
Word Operands System Constant | Module
D|F |ED |TD |[CD |DX DY |DM | DS | KH D | QD
S1 o | o ° . ° ° °
S2 o | o ° ° ° ° °
D ° ° ° °
Description X0 @ @
P EMUL | D10 | D20 | D50 |

D11 D10 x D21,D20 - D51,D50
Binary Floating Binary Floating  Binary Floating

I The floating value of S1 is multiplied with the floating value point value of S2. The
result of the multiplication is stored at D as a floating value
I If a constant K or H used as source data, the value is converted to floating point before
the addition operation.

D110 \

HL{ EMUL \ K100 \ D100 \

K100 X D101,D100

Binary converts to Floating Binary Floating

- D111,D110
Binary Floating



4 applied instructions

E. 4-9-6

Float Div[EDIV]

1. Summary
Float Divide [EDIV]
16 bits - 32 bits EDIV
Execution Normally ON/OFF, | Suitable XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands Function Data Type
S1 Soft element address need to divide 32 bits, BIN
S2 Soft element address need to divide 32 bits, BIN
D Result address 32 bits, BIN
3. Suitable soft components
word Operands System Constant | Module
D |FP |ED CD |DX | DY |DM | DS | KH D | QD
S1 ° ° ° ° ° ° °
S2 o | o ° ° ° ° .
D ° ° ° °
__ . G &
Dexchiption PH EDIV | D10 | D20 | D50 |
D11,D10 D21,D20 -  D51,D50

Binary Floating

Binary Floating

Binary Floating

1 The floating point value of S1 is divided by the floating point value of S2.
The result of the division is stored in D as a floating point value. No
remainder is calculated.

I If a constant K or H used as source data, the value is converted to floating

point before the addition operation

If S2 is 0, the calculate is error, the instruction can not work

HL{ EDIV | D100 | K100 | D110 |

D101,D100

Binary converts to Floating

K100

Binary Floating

- D111,D110

Binary Floating



4 applied instructions

|:. 4-9-7 Float Square Root [ESQR]

1. Summary
Float Square Root [ESQR]
16 bits - 32 bits ESQR
Execution Normally ON/OFF, | Suitable XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands Function Data Type
S The soft element address need to do square root 32 bits, BIN
D The result address 32 bits, BIN
3. Suitable soft components
Word Operands System Constant | Module
D|(FO |ED |TD |CD DX (DY | DM | DS | KH D | QD
S o | o ° ° ° ° °
D ° ° ° °
Description F{((})_{ ESOR ‘ % ‘ ‘ .D11,D10 . - .D21,D20 .
Binary Floating  Binary Floating

I Asquare root is performed on the floating point value in S the result is stored in D
I If a constant K or H used as source data, the value is converted to floating point before
the addition operation.

HL{ ESQR \ K1024 \ D110 \

K1024

Binary converts to Floating

- D111 D110

I When the result is zero, zero flag activates.
I Only when the source data is positive will the operation be effective. If S is negative
then an error occurs and error flag M8067 is set ON, the instruction can’t be executed.

Binary Floating



4 applied instructions

E. 4-9-8  Sine[SIN]

1. Summary
Float Sine[SIN]
16 bits - 32 hits SIN
Execution Normally ON/OFF, | Suitable XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands Function Data Type
S The soft element address need to do sine 32 bits, BIN
D The result address 32 bits, BIN
3. Suitable soft components
Word Operands System Constant | Module
D|FP |ED |TD |[CD |DX DY |DM | DS | KH D | QD
S o | o ° . ° ° °
D ° ° ° °
Cs)
L F«L{ SIN | D50 | D60 |
ption

(D51,D50) ~  (D61,D60)SIN
Binary Floating Binary Floating

I This instruction performs the mathematical SIN operation on the floating point value

in S (angle RAD). The result is stored in D.

@ T o0 1 RAD value (anglex Tt /180)

Assign the binary floating value

SIN value
Dot 560

Binary Floating



4 applied instructions

|:. 4-9-9 Cosine[SIN]

1. Summary
Float Cosine[COS]
16 bits - 32 bits COS
Execution Normally ON/OFF, | Suitable XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands Function Data Type
S Soft element address need to do cos 32 bits, BIN
D Result address 32 bits, BIN
3. Suitable soft components
Word Operands System Constant | Module
D|(FO |ED |TD |CD DX (DY | DM | DS | KH D | QD
S ° ° ° ° ° ° °
D ° ° ° °
y )
Description P }—{ COos ‘ D50 ‘ D60 ‘

(D51,D50)RAD -  (D61,D60)COS
Binary Floating Binary Floating

I This instruction performs the mathematical COS operation on the floating point value

in S (angle RAD). The result is stored in D

@ Dol D30 RAD value (anglex Tt /180)

Assign the binary floating value

D61 § D60 | COS value

Binary Floating



4 applied instructions

E. 4-9-10 TAN [TAN]

1. Summary
TAN [TAN]
16 bits - 32 bits TAN
Execution Normally ON/OFF, | Suitable XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands Function Data Type
S Soft element address need to do tan 32bit,BIN
D Result address 32bit,BIN
3. Suitable soft components
Word Operands System Constant | Module
D|F |ED |[TD [CD | DX | DY | DM | DS KH D | QD
S ° ° ° ° ° ° °
D ° ° ° °
y )
Description P }—{ TAN ‘ D50 ‘ D60 ‘

(D51,D50)RAD -

Binary Floating

(D61,D60)TAN

Binary Floating

I This instruction performs the mathematical TAN operation on the floating point value in

S. The result is stored in D.

@ID51|D50|

RAD value (anglex Tt /180)

D61

D60

TAN value
Binary Floating

Assign the binary floating value



4 applied instructions

E. 4-9-11  ASIN [ASIN] .:I

1. Summary
ASIN [ASIN]
16 bits - 32 hits ASIN
Execution Normally ON/OFF, | Suitable XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware V3.0 and above version Software -
requirement requirement

2. Operands
Operands Function Data Type
S Soft element address need to do arcsin 32 bits, BIN
D Result address 32 bits, BIN

3. Suitable soft components

Word Operands System Constant | Module
D|(FO |ED |TD |CD DX (DY | DM | DS | KH D | QD
S o | o ° ° . ° °
D . ° . °

X0 )
Description %}—{ ASIN ‘ D50 ‘ D60 ‘

(D51,D50)ASIN -  (D61,D60)RAD
Binary Floating Binary Floating

I This instruction performs the mathematical ASIN operation on the floating point value in
S. The result is stored in D.

@ T o0 1 ASIN value

Binary Floating

RAD value (anglex Tt /180)
Dot ] Doo

Assign the binary floating value




4 applied instructions

E. 4-9-12 ACOS [ACOS] .:I

1. Summary
ACOS [ACOS]
16 bits - 32 hits ACOS
Execution Normally ON/OFF, | Suitable XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware V3.0 and above Software -
requirement requirement

2. Operands
Operands Function Data Type
S Soft element address need to do arccos 32 bits, BIN
D Result address 32 bits, BIN

3. Suitable soft components

Word Operands System Constant | Module
D|(FO |ED |TD |CD DX (DY | DM | DS | KH D | QD
S o | o ° ° . ° °
D . ° . °

X0 )
Description %}—{ ACOS ‘ D50 ‘ D60 ‘

(D51,D50)ACOS —  (D61,D60)RAD
Binary Floating Binary Floating

I Calculate the arcos value(radian), save the result in the target address

@ o5 T 50 ] TCOS value

Binary Floating

D61 560 RAD value (anglex Tt /180)

Assign the binary floating value




4 applied instructions

E. 4-9-13 ATAN [ATAN] .:I

1. Summary
ATAN [ATAN]
16 bits - 32 hits ACOS
Execution Normally ON/OFF, | Suitable XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware V3.0 and above Software -
requirement requirement

2. Operands
Operands Function Data Type
S Soft element address need to do arctan 32 bit, BIN
D Result address 32 bit, BIN

3.Suitable soft components

Word Operands System Constant | Module
D|(FO |ED |TD |CD DX (DY | DM | DS | KH D | QD
S o | o ° ° . ° °
D . ° . °

X0 )
Description %}—{ ATAN ‘ D50 ‘ D60 ‘

(D51,D50)ATAN - (D61,D60)RAD
Binary Floating Binary Floating

I Calculate the arctan value ( radian), save the result in the target address

@ I D51 | D50 |ATANvaIue

Binary Floating

RAD value (anglex Tt /180)
D6L_ Do

Assign the binary floating value




4 applied instructions

_ 4-10 RTC Instructions

Mnemonic Function Chapter
TRD Clock data read 4-10-1
TWR Clock data write 4-10-2

1: To use the instructions, The Model should be equipped with RTC function;




4 applied instructions

E. 4-10-1

Read the clock data [TRD]

1. Instruction Summary
Read the clock data:

Read the clock data: [TRD]

16 bits TRD 32 bits -
Execution Normally ON/OFF, | Suitable XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware V2.51 and above Software -
requirement requirement
2. Operands
Operands Function Data Type
D Register to save clock data 16 bits, BIN

3. Suitable Soft Components

Word Operands System Constant | Module
D|(FO |ED |TD |CD DX (DY | DM | DS | KH D | QD
D ° ° °
Functions X0
And Actions H TRD ‘ DO ‘

The current time and date of the real time clock are read and stored in the 7
data devices specified by the head address D.

I Read PLC’s real time clock according to the following format.

The reading source is the special data register (D8013~D8019) which save clock data.

1(90]2 awy
|eal 1o} Ja1s16a. erep Jeroads

Unit Item Clock data
D8018 Year 0-99
D8017 | Month 1-12
D8016 Date 1-31
D8015 Hour 0-23
D8014 | Minute 0-59
D8013 | Second 0-59
D8019 | Week | 0 (Sun.)-6 (Sat.)

Unit Item
—> DO Year
—> D1 Month
—> D2 Date
—> D3 Hour
—> D4 Minute
—> | D5 | Second
—> D Week




4 applied instructions

E. 4-10-2

Write Clock Data [TWR]

1. Instruction Summary
Write the clock data:

Write clock data [TRD]
16 bits - 32 bits TRD
Execution Normally ON/OFF, | Suitable XC2.XC3.XC5.XCM
condition rising/falling edge Models
Hardware V2.51 and above Software -
requirement requirement
2. Operands
Operands Function Data Type
S Write the clock data to the register 16 bits, BIN
3. Suitable Soft Components
Word Operands System Constant | Module
D|F |ED |TD |[CD |DX DY |DM | DS | KH D | QD
S ° ° ° ° ° ° ° °
’ %0 @ The 7 data devices specified with the head
Functlor?s }—{ TWR ‘ DO ‘ address S are used to set a new current value of
And Actions )
the real time clock.
I Write the set clock data into PLC’s real time clock.
In order to write real time clock, the 7 data devices specified with the head
address @ should be pre-set.
Unit Item Clock data Unit Item
D10 Year 0-99 — | D8018 Year 1%
e
S | D11 | Month 1-12 — » | pgo17 | Month S
Q _—
g | D12 | Date 1-31 — > | D8016 | Date |5 8
= 159
S | D13 | Hour 0-23 — | D8015 | Hour |2 @
g <
Q D14 | Minute 0-59 —» | D8014 | Minute % g
2 D15 | Second 0-59 — | D8013 | Second g
D16 | Week | 0(Sun)-6(Sat) | | D8019 | Week | 2




4 applied instructions

After executing TWR instruction, the time in real time clock will immediately change to be
the new set time. So, when setting the time it is a good idea to set the source data to a time a
number of minutes ahead and then drive the instruction when the real time reaches this value.



4 applied instructions




HIGH SPEED COUNTER (HSC)

In this chapter we tell high speed counter’s functions, including high speed count
model, wiring method, read/write HSC value, reset etc.

5-1 FUNCTIONS SUMMARY

5-2 HIGH SPEED COUNTER’S MODE

5-3 HIGH SPEED COUNTER’S RANGE

5-4 INPUT WIRING OF HIGH SPEED COUNTER

5-5 INPUT TERMINALS ASSIGNMENT FOR HSC

5-6 READ AND WRITE THE HSC VALUE

5-7 RESET MODE OF HSC

5-8 FREQUENCY MULTIPLICATION OF AB PHASE HSC

5-9 HSC EXAMPLES

5-10 HSC INTERRUPTION




Instructions List for HSC

MNEMONIC FUNCTION CIRCUIT AND SOFT COMPONENTS CHAPTER
READ/WRITE HIGH SPEED COUNTER

HSCR Read HSC | HscR | s [ D | 5.6-1
HSCW Write HSC s | s [ b | 5.6-2

. Cn Kn/D

ouT HSC (High Speed Counter) — ( 3-13

ouT 24 segments HSC Interruption (- Cr(l Kn )3 5-10

RST HSC Reset I = 3-13




_ 5-1 Functions Summary

XC series PLC has HSC (High Speed Counter) function which is independent
with the scan cycle. Via choosing different counter, test the high speed input signals
with detect sensors and rotary encoders. The highest testing frequency can reach
80KHz.

counti.nputJ_I_,_I_,_I_,_I_,_I_,_l_
Bl Ax
sensor é rotary encode
s &

/= &

Ol ToTo] 4 ,
loJ'lo]J]o o] o]
[COM | %I | %3 ] %3 ]
[COM [ R0 [ EX | X [ T )

XC series high speed counter’s function has three count modes: Increment Mode,
Pulse+Direction Mode and AB phase Mode;

Increment Mode

Under this mode, count and input the pulse signal, the count value increase at each
pulse’s rising edge;

: 1—
count mput
0 —

counter's

current value

Pulse+Direction Mode

Under this mode, the pulse signal and direction signal are all inputted, the count value
increase or decrease with the direction signal’s status. When the count signal is OFF,



the count input’s rising edge carry on plus count; When the count signal is ON, the
count input’s rising edge carry on minus count;

’ 1—
count input 0—

count | —
direction | —

counter's
current valie ) ——

AB Phase Mode

Under this mode, the HSC value increase or decrease according to two differential
signal (A phase and B phase). According to the multiplication, we have 1-time
frequency and 4-time frequency two modes, but the default count mode is 4-time
mode.

1-time frequency and 4-time frequency modes are shown below:

I 1-time Frequency

A phase input g]: !
B phase mput 0— '

current  j— -
counter's value

1 4-time Frequency



A phase Input 10 :

1—
B phi nput
phase uO_

counter's
current vale

_ 5-3 HSC Range

HSC’s count range is: K-2,147,483,648 ~ K+2,147,483,647. If the count value
overflows this range, then up flow or down flow appears;

For “up flow”, it means the count value jumps from K+2,147,483,647 to be
K-2,147,483,648, then continue to count; For “down flow”, it means the count value
jumps from K-2,147,483,648 to be K+2,147,483,647 then continue to count.

_ 5-4 HSC Input Wiring

For the counter’s pulse input wiring, things differ with different PLC model and
counter model; several typical input wiring are shown below: (take XC3-48 as the
example):

increment mode (Counter C600)

Pulse Input




Pulse+Direction Mode (C620)

Pulse Input

Direction Input
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O
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o

O
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[ COM ]
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|
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A phase input

AB phase Mode (C630)

| ©

’7 B phase Input
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_ 5-5 HSC ports assignment

Each letter’s Meaning:

U

Dir

A

B

Pulse input

Count Direction Judgment

(OFF=increment, ON=decrement)

A phase input

B phase input

Normally, X0 and X1 can accept 80KHz frequency under single phase mode and AB phase
mode. Other terminals can accept only 10KHz under single phase mode, 5KHz under AB phase
mode. X can use as normal input terminals when they are not used as high speed input. The
detailed assignment is shown as below:

XC2 series PLC
Increment Pulse+Dir Input AB Phase Mode
C600|C602/C604|C606|C608/C610|C612/C614/C616{C618]C620|C622/C624|/C626/C628|C630[C632 C634
Max.F |80K|80K|10K|10K | 10K 80K | 10K 80K | 5K
4-times F v
Count
Interrupt R A v v
X000 U U
X001 U Dir B
X002




X003

X004

Dir

X005

X006

X007

X010

X011

X012

XC3-14 PLC

Increment

Pulse+Dir Input

/AB Phase Mode

C600C602

C604/C606/C608/C610/[C612/C614/C616/C618|C620C622(C624C626/C628/C630C632(C634

*Max.F

10K |10K

10K | 10K 10K |10K

5K

4-times F

Count

Interrupt

X000

X001

Dir

X002

X003

X004

X005

U

*C600

C620 €630 can support 80KHz with special requirement

XC3-19AR-E

Increment

Pulse+Dir Input

AB Phase Mode

C600C602

C604

C606/C608/C610/C612/C614/C616/C618/C620

C622/C624/C626/C628

C630C632/C634

Max.F

10K [10K

10K

10K 10K

10K

5K | 5K

4-times F

Vv

Count

Interrupt

Vv

X000

X001

Dir

X002

X003

Dir

X004

X005

XC3-24 32 PLC and XC5-48 60PLC

Increment

Pulse+Dir Input

AB Phase Mode

ceoolce0z{ceo4lceosiceogics10lce12ce14co16(Ch18

Ce20/C622{C624C626C628

C630/C632(C634




Max.F

80K

80K

10K

10K

10K | 10K

80K

10K

10K

80K

5K

5K

4-times F

Count

Interrupt

X000

X001

Dir

X002

X003

X004

Dir

X005

X006

X007

Dir

X010

X011

X012

XC3-48 60PLC

Increment

Pulse+Dir Input

AB Phase Mode

C600

C602

C604

C606

C608/C610

C612

C614

C616

C618

C620

C622

C624

C626

C628

C630

C632

C634

Max.F

80K

80K

10K

10K

80K

80K

80K

80K

4-times F

v

Count

Interrupt

v

X000

X001

Dir

X002

X003

Dir

X004

X005

XC5-24/32 PLC XCM-24/32 PLC

Increment

Pulse+Dir Input

AB Phase Mode

C600

C602

C604

C606

C608/C610

C612

C614

C616

C618

C620

C622

C624

C626

C628

C630

C632

C634

Max.F

80K

10K

80K

80K

4-times F

v

Count

Interrupt

Vv

X000

X001

Dir

X002

X003




X004
X005
X006

- 5-6 Read/Write HSC value I

All high speed counters support read instruction [HSCR] and write instruction
[HSCW], but users need to use hardware V3.1c and above.

. 5-6-1 Read HSC value [HSCR] . I

1 Instruction Summary
Read HSC value to the specified register;

Read from HSC [HSCR]/ write to HSC [HSCW]
16 bits | - 32 bits | HSCR
Instruction Instruction
Execution Normally ON/OFF, Suitable XC2 XC3 XC5 XCM
condition rising/falling edge models
Hardware V3.1c and above Software -
requirement requirement
2 Operands
Operands | Function Type
S Specify HSC code 32 bits, BIN
D Specify the read/written register 32 bits, BIN

3 Suitable Soft Components

word operands system constant | module
D|F |ED |TD |CD |DX | DYy (DM | DS | KH D | QD
S °
D °

FUNCTIONS AND ACTIONS

HSCR \ C630 \ D10 \

Ho oG



I When the activate condition is true, read the HSC value in C630 (DWORD) into
D10 (DWORD)

I Instruction HSCR read the HSC value into the specified register, improve HSC
value’s precision.

Sample Program:

M8000

| HSCR €630 DI0
M8000

|| HSCR €632 D20
D10 K1000 Y0

D= (8 )r—
D20 K5000 YO

D=} ( S >——

E. 5-6-2 Write HSC value [HSCW] .:I

1 Instruction Summary
Write the specified register value into HSC;

Write HSC value [HSCW]
16 bits | - 32 bits | HSCW
Instruction Instruction
Execution Normally ON/OFF, Suitable XC2 XC3 XC5 XCM
condition rising/falling edge models
Hardware V3.1c and above Software -
requirement requirement
2 operands
Operands | Function Type
S Specify HSC code 32 bits, BIN
D Specify the read/written register 32 bits, BIN

3 suitable soft components

word operands system constant | module
D|F |ED |TD |CD |DX | DYy (DM | DS | KH D | QD
S °
D °

FUNCTIONS AND ACTIONS




. o
H—{ HSCW \ C630 \ D20 \

I  When the activate condition is true, write the value in D20 (DWORD) into C630 (DWORD),
the original value is replaced;

I We suggest the users to apply high speed counter only with HSCR and HSCW, not with other
instructions like DMOQV, LD>, DMUL etc. and users must run after converting HSC to be
other registers.

_ 5-7 HSC Reset Mode

Reset HSC via software:

MO C600 K2000
|
\

M1 C600
1 R

In the above graph, when MO is ON, C600 starts to count the input pulse on XO0;
when M1 changes from OFF to be ON, reset C600, clear the count value

_ 5-8 AB Phase counter multiplication setting

About AB phase counter, modify the frequency multiplication value via setting
FLASH data register FD8241, FD8242, FD8243. If the value is 1, it is 1-time
frequency, if it is 4, it is 4-time frequency.

Register Function Set Value Meaning

L 1 1-time frequency

FD8241 Frequency multiplication of C630 -
4 4-time frequency
. 1 1-time frequency

FD8242 Frequency multiplication of C632 -
4 4-time frequency
L 1 1-time frequency

FD8243 Frequency multiplication of C634 -
4 4-time frequency




_ 5-9 HSC Example

Below, we take XC3-60 PLC as the example, to introduce HSC’s program form;

MO €600 K2000
|| ( >
Ml C600
It ( R ) —
| When MO is ON, C600 starts the HSC with the OFF - ON of X000;
1 When comes the rising edge of M1, reset HSC C600
MS000 C600  K88883888
/| ( ]
Z L{ HSCR ‘ C600 ‘ DO %
% M1 C600
= il (R >
2 Do D2
= < (Y0 >——
= DO D2 DO D4
D= D<| C YI y—
DO D4
ID=f (Y2 >—
| When normally ON coil M8000 is ON, set the value of C600, the set value is
K888888888, read the HSC value (DWORD) into data register DO (DWORD).
| If the value in C600 is smaller than value in D2, set the output coil YO ON; If the
value in C600 equals or be larger than value in D2, and smaller than value in D4,
set the output coil Y1 ON; If the value in C600 equals or be larger than value in
D4, set the output coil Y2 ON;
1 When comes the rising edge of M1, reset HSC C600 and stop counting.
M4 C620  K999999
I S
B M5 C620
= I ( R >——
D
+
Y
% | When M4 is ON, C620 starts the HSC with the OFF - ON of X000; judge the
§ count direction according to the input X001 status (OFF or ON). If X001 is OFF,
it’s increment count; if X001 is ON, it’s decrement count;
1 When comes the rising edge of M5, reset HSC C620 and stop counting.




apouw aseyd gv

M8 C630  K999999

! ¢
M8000

| | HSCR | 630 | DO
DO K3000 v

D= ( )

Mo C630

i ( R )—

1 When M8 is ON, C630 starts to count immediately. Count input via X000 (B

Phase) X001 (A Phase)

| When the count value exceeds K3000, output coil Y2 is ON;
1 When comes the rising edge of M9, reset HSC C630

M8002 C630
A ( R >
M8000 C630 K88888888

(

T

N

:

HSCR‘ C630 ‘ DO

-

DO KO DO K100

——D=| ID<] ( YO o
DO K100 DO K200

D= ID<| ¢ Yr ——
DO K200

D= C Y2 >r—

1 When therising edge of initial positive pulse coil M8002 comes, i.e. Each scan

cycle starts, HSC C630 reset and clear the count value.

When set coil M8000 ON, C630 starts to count, the count value is set to be
K8888888

If the count value is greater than KO but smaller than K100, the output coil YO set
ON; If the count value is greater thanK100 but smaller than K200 the output
coil Y1 set ON; If the count value is greater thanK200, the output coil Y2 set ON;



_ 5-10. HSC Interruption

To XC series PLC, each HSC channels has 24 segments 32-bit pre-set value. When the HSC
difference value equals the correspond 24-segment pre-set value, then interruption occures
according to the interruption tag;

To use this function, please use hardware VV3.1c or above;

_ 5-10-1. Instruction Description

for the program about interruption, please refer chapter 5-10-4)

MO C600 K20000 D4000
{f (
Ml C600
il ( R )——
LD MO /IHSC activate condition MO (interruption count condition)
ouT C600 K20000 D4000 /IHSC value and set the start ID of 24-segment
LDP M1 /lactivate condition reset
RST C600 /IHSC and 24-segment reset (interruption reset)

As shown in the above graph, data register D4000 is the start ID of 24-segment pre-set value
area. Behind it, save each pre-set value in DWORD form. Please pay attention when using HSC:

I If certain pre-set value is 0, it means count interruption stops at this segment;

I Set the interruption pre-set value but not write the correspond interruption program is not
allowed;

I 24-segment interruption of HSC occurs in order. l.e. If the first segment interruption
doesn't happen, then the second segment interruption will not happen;

I 24-segment pre-set value can be specified to be relative value or absolute value. Meantime,
users can specify the et value to be loop or not. But the oop mode can't be used together
with absolute value.

_ 5-10-2. Interruption tags to HSC

In the below table, we list each counter's 24-segment pre-set value to its interruption tag. E.e.:
24-segment pre-set value of counter C600 correspond with the interruption pointer: 11001 11002
11003 11024.

Increment mode pulse+direction mode AB phase mode
Counter | Interruption tag Counter | Interruption tag Counter | Interruption tag
C600 11001~11024 C620 12001~12024 C630 12501~12524
C602 11101~11124 C622 12101~12124 C632 12601~12624
C604 11201~11224 C624 12201~12224 C634 12701~12724
C606 11301~11324 C626 12301~12324 C636 12801~12824
C608 11401~11424 C628 12401~12424 C638 12901~12924




C610 11501~11524
C612 11601~11624
C614 11701~11724
C616 11801~11824
C618 11901~11924

Define the presetvalue

HSC 24-segment pre-set value is the difference value, the count value
equals the counter's current value plus the preset value, generate the
interruption. N interruption tags correspond with N interruptionpreset
values. The (N+1) preset value is 0;

E.g. 1, the current value is C630 is 0, the first preset value is 10000, the preset value in
segment 2 is 5000, the preset value in segment 3 is 20000. When start to count, the counter's
current value is 10000, generate first interruption 12501; When start to count, the counter's current
value is 5000, generate first interruption 12502 When start to count, the counter's current value is
25000, generate first interruption 12503.

See graph below:

C630 D4000 D4001 D4002 D4003 D4004 D4005
KO K10000 K-5000 K20000
C600= K0+K10000=K10000 12501
>\

12502

C600= K10000+ K-5000 =K5000

»
»

12503

C600= K5000+K20000=K25000

\4

E.g. 2, the current value is C630 is 10000, the first preset value is 10000, the preset value in
segment 2 is 5000, the preset value in segment 3 is 20000. When start to count, the counter's
current value is 20000, generate first interruption 12501; When start to count, the counter's current
value is 25000, generate first interruption 12502 When start to count, the counter's current value is
45000, generate first interruption 12503.

See graph below:



C630 D4000 | D4001 | D4002 | D4003 | D4004 | D4005
K10000 K10000 K5000 K20000
12501
C600= K10000+K10000=K20000
12502
C600= K20000+K5000=K25000
12503
C600= K25000+K20000=K45000

v

_ 5-10-3. Loop mode of HSC Interruption

Mode 1: Unicycle (normal mode)

Not happen after HSC interruption ends. The conditions below can re-start the interruption:

(1) reset the HSC
(2) Reboot the HSC activate condition

Mode 2: Continuous loop

Restart after HSC interruption ends. This mode is especially suitable for the following

application:

(1) continous back-forth movement
(2) Generate cycle interruption according to the defined pulse

Via setting he special auxiliary relays, users can set the HSC interruption to be unicycle mode
or continous loop mode. The loop mode is only suitable with the relative count. The detailed

assignment is show below:

ID HSC ID Setting
M8270 24 segments HSC interruption loop (C600) OFF: unicycle mode
M8271 24 segments HSC interruption loop (C602) ON: continous loop mode
M8272 24 segments HSC interruption loop (C604)

M8273 24 segments HSC interruption loop (C606)
M8274 24 segments HSC interruption loop (C608)
M8275 24 segments HSC interruption loop (C610)
M8276 24 segments HSC interruption loop (C612)
M8277 24 segments HSC interruption loop (C614)
M8278 24 segments HSC interruption loop (C616)
M8279 24 segments HSC interruption loop (C618)
M8280 24 segments HSC interruption loop (C620)




M8281 24 segments HSC interruption loop (C622)
M8282 24 segments HSC interruption loop (C624)
M8283 24 segments HSC interruption loop (C626)
M8284 24 segments HSC interruption loop (C628)
M8285 24 segments HSC interruption loop (C630)
M8286 24 segments HSC interruption loop (C632)
M8287 24 segments HSC interruption loop (C634)

_ 5-10-4. Example of HSC Interruption

E.g.2 Application on knit-weaving machine (continous loop mode)

The system theory is shown as below: Control the inverter via PLC, thereby control the motor.
Meantime, via the feedback signal from encoder, control the knit-weaving machine and realize the
precise position.

AB phase HSC input
X phase inpu

Pl.C
forward, backward control
speed 1 control feedback
signal
V5 series inverter
drive J
Motor — Encoder

control ‘

Knit-weaving machine




12504
C630=K13000+ (-K13000)

| 12503 I

C630=K90000+ (-K75000) ]

i
|
|
|
|
l
|
|
[
|
|
|

CH30=K75000-E12000 ]
12501
:CGBU:KU—KFaﬂﬂﬂ
pulse | high speed run | o highspeedmn  |jgw speed run
frequency f forward e backward | backward
. | I
| | |
| ! | '
I | |
| ' ' e
: ' time t
|
[
forward backward

Below is PLC program: Y2 represents forward output signal; Y3 represents backward output
signal; Y4 represents output signal of speed 1; C340: Back-forth times accumulation counter;
C630: AB phase HSC;



IRET

M8000 M8285
A ( s )
Y2
—( s )
Y2
il OUT | C340 | K1000000 M
M8000
[ DMOV | K75000 | D4000
— DMOV | K15000 | D4002 M
— DMOV | K-75000 | D4004 M
L DMOV | K-15000 | D4006 M
M8000
i OUT | C630 | K30000000 | D4000 ||
M8000
Il HSCR | C630 D200
FEND
12501
M8000 Y4
| ( S »r——
IRET
12502
M8000 Y4
| ( R )—
Y2
( R )—ro
Y3
(S y)—
IRET
12503
M8000 Y4
| (s yr——
IRET
12504
M8000 Y3
| ( R )—
Y4
—(C R )—
Y2
Y G-y —




Instruction List Form:

LD M8002
SET M8285
SET Y2
LDPY?2
ouT C340
LD M8000
DMOV K75000 D4000

DMOV K15000 D4002

DMOV K-75000 D4004

DMOV K-15000 D4006

LD M8000

OUT C630 K30000000 D4000
LD M8000

HSCR C630 D200

FEND

12501

LD M8000

SET Y4

IRET

12502

LD M8000

RST Y4

RST Y2

SET Y3

IRET

12503

LD M8000

SET Y4

IRET

12504

LD M8000

RST Y3

RST Y4

SET Y2

IRET

K1000000

/IM8002 is initial positive pulse coil

IIspecial auxiliary relay set ON, to enable C630 continuous loop

/lset output coil Y2 (i.e. Start run forth)

Ilknit-weaving machine back-forth times counter's activate condition Y2 (forth rising edge activate)

/lcounter C340 starts to count

//M8000 is normally ON coil

/lset segment-1 ID D4000 to be K75000

/lset segment-2 D4002 to be K15000

/lset segment-3 D4004 to be K-75000

/lset segment-4 D4004 to be K-15000

/IM8000 is normally ON coil

/IHSC and start ID of 24-segment

//M8000 is normally ON coil

/Iread the HSC value of C630 to D200

//main program end

/linterruption tag of segment 1

//M8000 is normally ON coil

[loutput coil Y4 set (low-speed run with speed 1)

/linterruption return tag

[llinterruption tag of segment 2

//M8000 is normally ON coil

/loutput coil Y4 reset (low-speed run stop)

/loutput coil Y2 reset (run forward stops)

/loutput coil Y3 set (back running)

/linterruption return tag

[llinterruption tag of segment 3

//M8000 is normally ON coil

/loutput coil Y4 set (low-speed run with speed 1)

/linterruption return tag

[llinterruption tag of segment 4

//M8000 is normally ON coil
/loutput coil Y3 reset (back running stop)
/loutput coil Y4 reset (low-speed run stop)
/loutput coil Y2 set (run forward)

/linterruption return tag



PULSE OUTPUT

In this chapter we tell the pulse function of XC series PLC. The content includes pulse
output instructions, input/output wiring, items to note and relate coils and registers
etc.

6-1 Functions Summary

6-2 Pulse Output Types and Instructions

6-3 Output Wiring

6-4 Items To Note

6-5 Sample Programs

6-6 Coils and Registers Relate To Pulse Output




Pulse Output Instructions List

Mnemonic

Function

Circuit And Soft Device

Chapter

PULSE OUTPUT

PLSY

Unidirectional
ration  pulse
output
without
ACC/DEC
time change

}—H—‘PLSY‘ 51\52\ D \

6-2-1

PLSF

Variable
frequency
pulse output

}—H—'PLSF‘ s| D |

6-2-2

PLSR

Ration pulse
output  with
ACC/DEC
speed

}—H—'PLSR‘Sl‘SZ‘S3‘D‘

6-2-3

PLSNEXT/
PLSNT

Pulse Section
Switch

HH PLSNT‘ s \

6-2-4

STOP

Pulse Stop

i sToP | s |

6-2-5

PLSMV

Refresh Pulse
Nr.
immediately

HH PLSMV‘ s\ D \

6-2-6

ZRN

Original
Return

—H—'ZRN‘Sl‘SZ‘S3‘ D‘

6-2-7

DRVI

Relative
Position
Control

HH DRVI‘ Sl‘SZ‘S3‘D1‘D2‘

6-2-8

DRVA

Absolute
Position
Control

}—H—'DRVA‘ Sl‘SZ‘S3‘D1‘D2‘

6-2-9

PLSA

Absolute
Position
multi-section
pulse control

}—H—'PLSA‘ 51\ 52\ D \

6-2-10




_ 6-1 Functions Summary

Generally, XC3 and XC5 series PLC are equipped with 2CH pulse output function.
Via different instructions, users can realize unidirectional pulse output without
ACC/DEC speed; unidirectional pulse output with ACC/DEC speed; multi-segments,
positive/negative output etc., the output frequency can reach 400K Hz.

Stepping Motore

[ vo [ v1 | ¥z
[ COMI | COMI | COMZ |

M| © ] O
Q [1C | O

Driver«

1: To use pulse output, please choose PLC with transistor output, like XC3-14T-E
or XC3-60RT-E etc.
2: XC5 series 321/0 PLC has 4CH (YO Y1 Y2 Y3) pulse output function.




_ 6-2 Pulse Output Types and Instructions

I:. 6-2-1 Unidirectional ration pulse output without ACC/DEC time change [PLSY]

1 Instruction Summary
Instruction to generate ration pulse with the specified frequency;

Unidirectional ration pulse output without ACC/DEC time change [PLSY]
16 bits | PLSY 32 bits | DPLSY
instruction instruction
Execution | Normally ON/OFF coil Suitable XC2 XC3 XC5 XCM
condition models
Hardwarere | - Software -
quirement requirements
2 Operands
Operands | Function Type
S1 Specify the frequency’s value or register ID 16 bits/32 bits, BIN
S2 Specify the pulse number or register’s ID 16 bits /32 bits, BIN
D Specify the pulse output port bit

3 Suitable soft components

Word operands system constant | module
D|FPm |ED |T |CD |DX (DY (DM | DS | KH D | QD
S1 ° ° ° ° °
S2 o | o ° ° °
Bit operands system
X Y M S T C Dnm
D °

Functions And Actions

16 bits instruction

CONNCY

MM PLSY | K30 | D1 |

YO‘

MSLNL{ RST \ MO \




1 Frequency Range: 0~400KHz

I Pulse Quantity Range: 0~K32767

1 Pulse output from Y000 or Y001 only;

I  When MO is ON, PLSY instruction output 30Hz pulse at YO, the pulse
number is decided by D1, M8170 is set ON only when sending the pulse.
When the output pulse number reaches the set value, stop sending the pulse,
M8170 is set to be OFF, reset MO;

32 bits instruction
" & = ()
~——— DPLSY | K30 | DI | Y0
M8170
F—— RST | Mo |

1 Frequency Range: 0~400KHz

1 Pulse Quantity Range: 0~K2147483647

1 Pulse output from Y000 or Y001 only;

I When MO is ON, DPLSY instruction output 30Hz pulse at YO, the pulse
number is decided by D2D1, M8170 is set ON only when sending the pulse.
When the output pulse number reaches the set value, stop sending the pulse,
M8170 is set to be OFF, reset MO;

Output Mode

continuous or limited pulse number

Limited pulse output m— ________
H -Set pulse number

When finish sending the set pulse number, stop outputting automatically

Items to Note

If the control object is stepping/servo motor, we recommend users not use
this instruction, to avoid the motor losing synchronism. PLSR is available.



. 6-2-2 Variable Pulse Output [PLSF]

1 Instruction Summary

Instruction to generate continuous pulse in the form of variable frequency

Variable Pulse Output [PLSF]

16 bits | PLSF 32 bits | DPLSF

Instruction Instruction

Execution Normally ON/OFF coil Suitable XC2 XC3 XC5 XCM
condition Models

Hardware - Software -

requirement requirement

2 Operands
Operands | Function Type
S Specify the frequency or register ID 16 bits/32 bits, BIN
D Specify pulse output port bit
3 suitable soft components
Word operands system constant | module
D | D T |CD DX | DY | DM | DS | KH D | QD
S ° ° ° ° °
Bit operands system
X |y S T c Dnm
D °

Functions And Actions

16 bit instruction form

HL{ PLSF

ONICY

‘DO‘YO‘

I  Frequency range: 6Hz~400KHz (when the set frequency is lower than 200Hz, output

200Hz)

I Pulse can only be output at Y000 or Y0O01.
1  With the changing of setting frequency in DO, the output pulse frequency changes at YO
I Accumulate pulse number in register D8170 (DWord)




32 bit instruction form

MO &)
%%{ DPLSF‘ DO ‘ YO ‘

I Frequency range: 6Hz~400KHz (when the set frequency is lower than 200Hz, output
200Hz)

I Pulse can only be output at Y000 or Y0O01.

1  With the changing of setting frequency in DO, the output pulse frequency changes at YO

I Accumulate pulse number in register D8170 (DWord)

Output Mode

Sequential pulse output m _______

Sequential output pulse with the set frequency till stop outputvia the instruction

|:. 6-2-3 Multi-segment pulse control at relative position [PLSR] .j

PLSR/DPLSR instruction has two control modes. Below we will instroduce one by one;

@ Mode 1: segment uni-directional pulse output PLSR
1 Instruction Summary
Generate certain pulse quantity (segmented) with the specified frequency and
acceleration/deceleration time

Segmented uni-directional pulse output [PLSR]

16 bits | PLSR 32 bits | DPLSR

Instruction Instruction

Execution Normally ON/OFF coil Suitable XC2 XC3 XC5 XCM

condition Models

Hardware - Software -

requirement requirement

2 Operands

Operands | Function Type

S1 Specify the soft component’s start ID of the segmented | 16 bit/ 32 bit, BIN
pulse parameters

S2 Specify acceleration/deceleration time or soft component’s | 16 bit/ 32 bit, BIN
ID

D Specify the pulse output port Bit




3 suitable soft components

Word operands system constant | module
D|FPm |ED |TO |CD |DX (DY (DM | DS | KH D | QD
S1 . ° ° °
S2 ° ° ° ° °
Bit operands system
X Y M S T C Dnm
D °
Functions And A

16 bit instruction form

) & @ ®

PLSR \ DO ‘DlOO‘ YO \

ML& RST \ MO \

i

32 bit instruction form

Gy () ()

DPLSR‘ DO ‘DlOO‘ YO \

Mw{ RST \ MO \

The parameters’ address is a section starts from Dn or FDn. In the above example (16bit
instruction form): DO set the first segment pulse’s highest frequency D1 set the first
segment’s pulse number D2 set the second segment pulse’s highest frequency D3 set the
second segment’s pulse number if the set value in Dn  Dn+1 is 0, this represents the
end of segment, the segment number is not limited.

To 32 bit instruction DPLSR, DO D1 set the first segment pulse’s highest frequency D2
D3 set the first segment’s pulse number, D4 D5 set the second segment pulse’s highest
frequency D6 D7 set the second segment’s pulse number

Acceleration/deceleration time is the time from the start to the first segment’s highest
frequency. Meantime, it defines the slope of all segment’s frequency to time. In this way the
following acceleration/deceleration will perform according to this slope.

Pulse can be output at only Y000 or Y001

Frequency range: 0~400KHz;

Pulse number range: 0~K32,767 (16 bits instruction) 0~K2,147,483,647 (32 bits instruction)
Acceleration/deceleration time : below 65535 ms

M

i




MO

segment 1

segment 2

segment*;

MS170

Do, D

D2. D3

D4, D5

@ Mode 2: segmented dual-directional pulse output PLSR
1 Instruction Summary
Generate certain pulse quantity with the specified frequency acceleration/deceleration time and

pulse direction

Segmented dual-directional pulse output [PLSR]

16 bits | PLSR 32 bits | DPLSR

Instruction Instruction

Execution Normally ON/OFF coil Suitable XC2 XC3 XC5 XCM
condition Models

Hardware - Software -

requirement requirement

2 Operands
Operands | Function Type
S1 Specify the soft component’s start ID of the segmented pulse | 16 bit/ 32 bit,
parameters BIN
S2 Specify acceleration/deceleration time or soft component’s ID | 16 bit/ 32 bit,
BIN
D1 Specify the pulse output port Bit
D2 Specify the pulse output direction’s port Bit
3 suitable soft components
Word operands system constant | module
D | T |CD [DX | DY | DM | DS | KH D | QD
S1 o | o . °
S2 o | o ° ° K
Bit operands system
X |y S T c Dnm
D1 °
D2 °

Functions And Actions




16 bit instruction form

E. 6-2-4 Pulse Segment Switch [PLSNEXT]/[PLSNT]

1

. B @ ) @
}—{PLSR‘DO‘DIOO‘YO‘Y:%‘

M?&{ RST \ MO \

The parameters’ address is a section starts from Dn or FDn. In the above example: DO set the
first segment pulse’s highest frequency D1 set the first segment’s pulse number D2 set the
second segment pulse’s highest frequency D3 set the second segment’s pulse number if
the set value in Dn  Dn+1 is 0, this represents the end of segment, the segment number is not
limited.

Acceleration/deceleration time is the time from the start to the first segment’s highest frequency.
Meantime, it defines the slope of all segment’s frequency to time. In this way the following
acceleration/deceleration will perform according to this slope.

Pulse can be output at only Y000 or Y001

Y for Pulse direction can be specified freely. E.g.: if in S1 (the first segment) the pulse number
is positive, Y output is ON; if the pulse number is negative, Y output is OFF; Note: in the first
segment’s pulse output, the pulse direction is only decided by the pulse number’s nature
(positive or negative) of the first segment.

Frequency range: 0~400KHz;

Pulse number range: 0~K32,767 (16 bits instruction) 0~K2,147,483,647 (32 bits instruction)
Acceleration/deceleration time : below 65535 ms

MO
— | segment 1 segment 2 segment 3r——

"o DO. DI 02, D3 D4, D5

MS170

Instruction Summary

Enter the next pulse output;

Pulse segment switch [PLSNEXT]/[PLSNT]

16

Instruction Instruction

bits | PLSNEXT/PLSNT 32 bits | -




requirement

requirement

Execution Rising/falling edge Suitable XC2 XC3 XC5 XCM
condition Models
Hardware - Software -

2 Operands

Operands

Function

Type

D

Specify the pulse output port

Bit

3 suitable soft components

Bit

operands

system

S

T

Functions And Actions

16 bit instruction form

ML{ PLSR \ DO ‘DlOO‘ YO \

M1 ()
w% PLSNEXT‘ YO \

1 If the pulse output reaches the highest frequency at the current segment, and output
steadily at this frequency; when M1 changes from OFF to ON, then enter the next pulse
output with the acceleration/deceleration time;

I  Run the instruction within the acceleration/deceleration time is invalid;

w |

M1

A

segment 1

| i | -
segment 2

F

segment 3

b J

MB170

———————— (the dashed line represents the original pulse output




E. 6-2-5 Pulse Stop [STOP] .:I

1 Instruction Summary
Stop pulse output immediately;

Pulse stop [STOP]
16 bits | STOP 32 bits | -
Instruction Instruction
Execution Rising/falling edge Suitable XC2 XC3 XC5 XCM
condition Models
Hardware - Software -
requirement requirement
2 Operands
Operands | Function Type
D Specify the port to stop pulse output Bit

3 suitable soft components

Bit operands system
X Y M S T C Dnm
D °
Functions And Actions

16 bit instruction form

MO
_— PLSR \ DO ‘DlOO‘ ) \

M1 &)
—m—{ STOP \ YO \
@MNO—{ RST \ MO \

I  When MO00 changes from OFF to be ON, PLSR output pulse at Y000. DO specify the
frequency, D001 specify the pulse number, D100 specify the acceleration/deceleration time;
when the output pulse number reaches the set value, stop outputting the pulse; on the rising
edge of M001, STOP instruction stops outputting the pulse at Y000;




E. 6-2-6 Refresh the pulse number at the port [PLSMV]

1 Instruction Summary
Refresh the pulse number at the port;

Refresh the pulse number at the port [PLSMV]
16 bits | - 32 bits | PLSMV
Instruction Instruction
Execution Normally ON/OFF coil Suitable XC2 XC3 XC5 XCM
condition Models
Hardware - Software -
requirement requirement
2 Operands
Operands | Function Type
S Specify the pulse number or soft components’ ID | 32bit, BIN
D Specify the port to refresh the pulse Bit

3 suitable soft components

Word operands system constant | module
D|FPm |ED |TO |CD |DX (DY (DM | DS | KH D | QD
S o | o . ° °
Bit operands system
X Y M S T C Dnm
D °

Functions And Actions

32 bit instruction form

HM}O—{ PLSR\ DO ‘D100‘ YO \ Y1 \
-IOOOO
(s) (o)

—{M}ﬂ{ PLSMV‘ KO \ YO \




origin signal X2 working table

r o

| I
forward _gackward

I When the working table is moving backward, it gets the origin signal X2, execute the
external interruption, PLSMV command run immediately, not effected by the scan
cycle. Refresh the pulse number from YO0 and send to D8170;

I This instruction is used remove the accumulation difference caused in pulse control;

I:. 6-2-7 Back to the Origin [ZRN] .j

1 Instruction Summary
Back to the Origin

Back to the Origin [ZRN]
16 bits | ZRN 32 bits | DZRN
Instruction Instruction
Execution Normally ON/OFF coil Suitable XC2 XC3 XC5 XCM
condition Models
Hardware - Software -
requirement requirement
2 Operands
Operands | Function Type
S1 Specify the backward speed or soft components’ ID 16/32bit, BIN
S2 Specify the creeping speed or soft components’ ID 16/32 bit, BIN
S3 Specify the soft components’ ID of the close point’s signal Bit
D Specify the pulse output port Bit

3 suitable soft components

Word operands system constant | module
D |FD | ED|TD CD [DX (DY | DM [ DS [ KH D | QD
S1 ° ° ° ° °
S2 ° ° ° ° °
Bit operands system
X Y M S T C Dnm
S3 . .
D °

Functions And Actions




16 bit instruction form

. & @ ®
P% ZRN ‘K1000‘ K100‘ X3 \ Y0 \

32 bit instruction form

. & @ ® @
F% DZRN ‘D100 \ DZOO‘ X3 \ Y0 \

pulse one scan cycle creeping speed
output YO 52

closed point ! \’,—T

signal

pulse flag

MS8170

backward speed S1

Pulse output address: YO or Y1 only;

S1 and S2 direction is same and the absolute value of S1 is greater than S2;

After driving the instruction, move with the origin return speed S1;

When the closed point signal turns from OFF to be ON, decrease the speed to be S2;

When the closed point signal turns from ON to be OFF, write to registers
(Y0:[D8171,D8170],Y1:[D8174,D8173]) when stopping pulse output;

I The decrease time can be specified by D8230~D8239; please refer to chapter 6-6 for details;

|:. 6-2-8 Relative position uni-segment pulse control [DRVI]

1 Instruction Summary
Relative position uni-segment pulse control;
Relative position uni-segment pulse control [DRVI]
16 bits | DRVI 32 bits | DDRVI
Instruction Instruction
Execution Normally ON/OFF coil Suitable XC2 XC3 XC5 XCM
condition Models
Hardware - Software -
requirement requirement
2 Operands
Operands | Function Type
S1 Specify the output pulse value or soft components 1D 16/32bit, BIN
S2 Specify the output pulse frequency or soft components ID | 16/32 bit, BIN
D1 Specify the pulse output port Bit
D2 Specify the pulse output direction port Bit
3 suitable soft components




Word

Bit

operands system constant | module
D|FPm |ED |T |CD |DX (DY (DM | DS | KH D | QD

S1 ° ° ° ° °

S2 o | o ° ° .

operands system
X Y M S T C Dnm

D1 °

D2 °

Functions And Actions

16 bit instruction form

YO0

Gy (=)

‘K30000‘ K3000‘ Y0 ‘ Y4 ‘

P/IL{ DRVI

32 bit instruction form

G (=)

‘D‘IOO‘DZOO‘ YO \ Y4 \

HM})—{ DRVI

+30000

£
orign  cutrent position

Pulse output ID: only YO or Y1,
Pulse output direction can specify any Y;
Acceleration/deceleration time is specified by D8230 (single word)
The relative drive form means: move from the current position;

target position

|:. 6-2-9 Absolute position uni-segment pulse control [DRVA]

1 Instruction Summary
Absolute position uni-segment pulse control

Absolute position uni-segment pulse control [DRVA]

16 bits | DRVA 32 bits | DDRVA
Instruction Instruction
Execution Normally ON/OFF coil Suitable XC2 XC3 XC5 XCM




condition

Models

Hardware
requirement

- Software -
requirement

2 Operands
Operands | Function Type
S1 Specify the output pulse value or soft components ID 16/32bit, BIN
S2 Specify the output pulse frequency or soft components ID 16/32 bit, BIN
D1 Specify the pulse output port Bit
D2 Specify the pulse output direction port Bit
3 suitable soft components
Word operands system constant | module
D|Fm |ED |TD |CD |DX |DY | DM | DS | KH D | QD
S1 ° ° ° ° °
S2 . ° ° ° °
Bit operands system
X |y M S T C Dnm
D1 °
D2 °
Functions And Actions
16 bit instruction form
. G G
}—H—{ DRVA | K30000 | K3000 | Y0 | v4 |
32 bit instruction form
o O (o2)
}—H—{ DDRVA | D100 | D200 | YO Y4 |

(Y0:[D8171,D8170],Y1:[D8174,D8173])




+30000

YO0
origin current position target position
I Pulse output ID: only YO or Y1,
I Pulse output direction can specify any Y;
I  Acceleration/deceleration time is specified by D8230 (single word)
I The relative drive form means: move from the origin position;
I  Target position means S1, correspond with the following current value register as the absolute
position
|:. 6-2-10 Absolute position multi-segment pulse control [PLSA] .j

PLSA/DPLSA has two control modes, below we will introduce one by one;

|® Mode 1: uni-directional pulse output PLSA

1 Instruction Summary
Generate absolute  position segmented pulse with the specified frequency,
acceleration/deceleration time and pulse direction;

Absolute position multi-segment pulse control [PLSA]

16 bits | PLSA 32 bits | DPLSA

Instruction Instruction

Execution Normally ON/OFF coil Suitable XC2 XC3 XC5 XCM

condition Models

Hardware - Software -

requirement requirement

2 Operands

Operands | Function Type

S1 Specify the soft component’s number to output the pulse | 16/32bit, BIN
parameters

S2 Specify the acceleration/deceleration time or soft component’s | 16/32 bit, BIN
number

D Specify the pulse output port Bit




3 suitable soft components

Word operands system constant | module
D | FD D | CD | DX | DYy | DM KH D | QD
S1 o | o ° °
S2 o | o ° ° K
Bit operands system
X Y S T C Dnm
D1 °

Functions And Actions

16 bit instruction form

MM PLSA | DO | D100 | YO |

CORNC)

M?&{ RST | Mo |

32 bit instruction form

MO

M8170
|

I  The parameters’ address is a section starts from Dn or FDn. In the above example: DO set the
first segment pulse’s highest frequency D1 set the first segment’s absolute position
the second segment pulse’s highest frequency D3 set the second segment’s absolute
position if the set value in Dn  Dn+1 is 0, this represents the end of segment, we can

set 24 segments in total;

I  Acceleration/deceleration time is the time from the start to the first segment’s highest
frequency. Meantime, it defines the slope of all segment’s frequency to time. In this way the

GY (=)

DPLSA‘ DO ‘D100‘ YO \

RST \ MO \

following acceleration/deceleration will perform according to this slope.
1  Pulse can be output at only Y000 or Y001

D2 set



&  Mode2: dual-directional pulse output PLSA

1 Instruction Summary
Generate absolute position pulse with the specified frequency, acceleration/deceleration time
and pulse direction;

Absolute position multi-segment pulse control [PLSA]
16 bits | PLSA 32 bits | DPLSA
Instruction Instruction
Execution Normally ON/OFF coil Suitable XC2 XC3 XC5 XCM
condition Models
Hardware - Software -
requirement requirement
2 Operands
Operands | Function Type
S1 Specify the soft component’s number to output the pulse | 16/32bit, BIN
parameters
S2 Specify the acceleration/deceleration time or soft component’s | 16/32 bit, BIN
number
D1 Specify the pulse output port Bit
D2 Specify the pulse direction port Bit

3 suitable soft components

Word operands system constant | module
D|FPm |ED |TO |CD |DX (DY (DM | DS | KH D | QD
S1 o | o ° .
S2 o | o ° ° K
Bit operands system
X Y M S T C Dnm
D1 °
D2 °

Functions And Actions

16 bit instruction form

. & ® ) W
}—{PLSA‘DO‘DlOO‘YO‘Y3‘

M%&{ RST | MO |




32 bit instruction form

I  The parameters’ address is a section starts from Dn or FDn. In the above example: DO set the
first segment pulse’s highest frequency D1 set the first segment’s absolute position D2 set
the second segment pulse’s highest frequency D3 set the second segment’s absolute
position if the set value in Dn  Dn+1 is 0, this represents the end of segment, we can
set 24 segments in total;

I  Acceleration/deceleration time is the time from the start to the first segment’s highest
frequency. Meantime, it defines the slope of all segment’s frequency to time. In this way the
following acceleration/deceleration will perform according to this slope.

1  Pulse can be output at only Y000 or Y001

I TheY port to output the pulse direction can be set freely;

MO
i segment 1 \i/ segment 2 \E/ segment 3 \:'_
origm ] absolute I absolute position D3 ‘1~ absolute #
i position D1 E i position 55
| i i
I 1
! !.
frequency DO ] i frequency
I 1
] 1 D4
] 1
I 1
| ]
I 1
: :
: frequency D2 !
i | i
M8170

_ 6-3 Output Wiring I

| yo | vyi | vy2 |
[ COMO | COMLI | COM2 |
o |

= | O
o

rlr
- ol] o] o

== Qutput port YO: Pulse output port 0 (single phase)
Output port Y1: Pulse output port 1 (single phase)




Below is the graph to show the output terminals and stepping driver wiring:

PLC side Stepping driver side
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_ 6-4 Items to Note

1 Concept of Step Frequency

output:
Y0 or Y1

N steps speed,
each step Sms
o ! sec
MIE

N e 5111 @ N bt 5111 B

I During ACC/DEC, each step time is 5ms, this time is fixed and not changeable.

I The minimum step frequency (each step’s rising/falling time) is 10Hz. If the frequency is
lower than 10Hz, calculate as 10Hz; the maximum step frequency is 15Hz. If the frequency
is larger than 15Hz, calculate as 15Hz;

I In case of frequency larger than 200Hz, please make sure each segment’s pulse number no
less than 10, if the set value is less than 10, send as 200Hz;

2 frequency jump in segment pulse output



X
y y
l ~
y

il

« i
segment 1 segment 2 segment

o] L

I  When outputting the segmented pulse, if the current segment’s pulse has been set out, while
meantime it doesn’t reach the highest frequency, then from the current segment to the next
pulse output segment, pulse jJump appears, see graph above;

|
5

3 dual pulse output is invalid

I In one main program, users can’t write two or more pulse output instructions with one
output portY;
I The below sample is wrong;

ML{ PLSR \ DO \ Dloo\ Y0 \
ML{ PLSR | D200 | D1000 | YO |

- 6-5 Sample Programs I

E.g.1: Stop at certain length
With instruction [PLSR] and [PLSNEXT], realize this “stop at certain length” function;

MO Take the sample program as the example, set
MO- two segments pulse output in DO D1 and D2
Ml—‘ D3, with the same frequency value; In second
segment pulse output, set pulse number D3 as
the output pulse number after receive M1
' signal. This will realize “stop at certain
length” function. See graph by the left side;

Mil.

segment 1 segment 2

MS8170 MELr0 I_

E.g.2: follow function
In this sample, the pulse frequency from YO0 equals with the frequency tested from X003. If the

frequency tested from X003 changes, the pulse frequency from YO0 changes;



X000

FRQM | K20 | DO | KL | X003 |

PLSF | DO | YO |

_ 6-6 Relative coils and registers of pulse output

Some flags of pulse output are listed below:

ID Pulse ID Function specification
M8170 | PULSE_1 | “sending pulse” flag Being ON when sending the pulse,
overflow flag of “32 bits pulse .
M8171 . When overflow, Flag is on
sending”
L 1 is positive direction, the correspond
M8172 Direction flag L )
direction port is on
M8173 | PULSE_2 | “sending pulse” flag Being ON when sending the pulse,
overflow flag of “32 bits pulse .
M8174 . When overflow, Flag is on
sending”
L 1 is positive direction, the correspond
M8175 Direction flag . )
direction port is on
M8176 | PULSE_3 | “sending pulse” flag Being ON when sending the pulse,
overflow flag of “32 bits pulse .
M8177 . When overflow, Flag is on
sending”
M8178 Direction flag 1 is positive direction, the correspond




direction port is on
M8179 | PULSE_4 | “sending pulse” flag Being ON when sending the pulse,
overflow flag of “32 bits pulse
M8180 . g P When overflow, Flag is on
sending”
L 1 is positive direction, the correspond
M8181 Direction flag L )
direction port is on
Pulse alarm flag (frequency
M8210 | PULSE_1 i i
~— | change suddenly) lisalarm, O is correct
M8211 Neglect the alarm or not When flag is 1, stop sending alarm
Pulse alarm flag (frequency
M8212 | PULSE_2 i i
~ | change suddenly) 1isalarm, O is correct
M8213 Neglect the alarm or not When flag is 1, stop sending alarm
Pulse alarm flag (frequency
M8214 | PULSE_3 . .
~ | change suddenly) 1isalarm, O is correct
M8215 Neglect the alarm or not When flag is 1, stop sending alarm
Pulse alarm flag (frequency
M8216 | PULSE_4 i i
~— | change suddenly) 1isalarm, O is correct
M8217 Neglect the alarm or not When flag is 1, stop sending alarm
Pulse alarm flag (frequency
M8218 | PULSE_5 i i
~ | change suddenly) 1isalarm, O is correct
M8219 Neglect the alarm or not When flag is 1, stop sending alarm

Some special registers of pulse output are listed below:

ID Pulse ID Function Specification
The low 16 bits of accumulated pulse number
D8170 PULSE_1
The high 16 bits of accumulated pulse
D8171
number
D8172 The current segment (means Nr.n segment)
The low 16 bits of accumulated pulse number
D8173 PULSE_2
The high 16 bits of accumulated pulse
D8174
number
D8175 The current segment (means Nr.n segment)
The low 16 bits of accumulated pulse number
D8176 PULSE_3
The high 16 bits of accumulated pulse
D8177
number
D8178 The current segment (means Nr.n segment)
The low 16 bits of accumulated pulse number
D8179 PULSE_4
D8180 The high 16 bits of accumulated pulse




number

D8181 The current segment (means Nr.n segment)
The low 16 bits of the current accumulated
D8190 PULSE_1
- current pulse number
The high 16 bits of the current accumulated
D8191
current pulse number
The low 16 bits of the current accumulated
D8192 PULSE_2
- current pulse number
The high 16 bits of the current accumulated
D8193
current pulse number
The low 16 bits of the current accumulated
D8194 PULSE_3
- current pulse number
D8195 The high 16 bits of the current accumulated
current pulse number Only XC5-32RT-E
The low 16 bits of the current accumulated | (4PLS) model has
D8196 PULSE_4
- current pulse number
The high 16 bits of the current accumulated
D8197
current pulse number
D8210 PULSE 1 The error pulse segment’s position
D8212 PULSE 2 The error pulse segment’s position
D8214 PULSE_3 The error pulse segment’s position
D8216 PULSE 4 The error pulse segment’s position
D8218 PULSE 5 The error pulse segment’s position

Absolute position/relative position/back to origin;

ID Pulse Function Description
Rising time of the absolute/relation position
D8230 ) i
instruction (Y0)
PULSE_1 - - — - -
- Falling time of the origin return instruction
D8231
(Y0)
Rising time of the absolute/relation position
D8232 ) i
instruction (Y1)
PULSE_2 - - — - -
- Falling time of the origin return instruction
D8233
(Y1)
Rising time of the absolute/relation position
D8234 ) i
instruction (Y2)
PULSE_3 - - — - -
- Falling time of the origin return instruction
D8235
(Y2)
Rising time of the absolute/relation position
D8236 ) i
PULSE 4 instruction (Y3)
D8237 Falling time of the origin return instruction (Y3)




D8238

D8239

PULSE 5

Rising time of the absolute/relation position
instruction

Falling time of the origin return instruction







Communication Function

This chapter mainly includes: basic concept of communication, Modbus communication, free
communication and CAN-bus communication;

7-1  Summary

7-2  Modbus Communication

7-3  Free Communication

7-4 CAN Communication




Relative Instructions:

Mnemonic Function Circuit and Soft Components Chapter
MODBUS Communication

COLR Coil Read —{+— COLR | 81| 52| 83 | D1| D2 | | 723
INPR Input coil read —H—' INPR‘ s1 ‘ s2 ‘ s3 ‘ D1 ‘ D2 ‘ 7.2-3
COLW | Single coil write —H—' COLW‘ Dl‘ D2 \ s1 \ S2 \ 7.2-3
MCLW | Multi-coil write HH‘ MCLW‘ Dl‘ D2 \ DB‘ Sl‘ S2 \ 7.2-3
REGR Register read —H—‘ REGR \ 51\ S2 \ s3 \ D1 \ D2 \ 7.2-3
INRR Input register read —H—' INRR \ 51\ 52\ s3 \ D1 \ D2 \ 7.2-3
REGW | Single register write —H—' REGW‘ Dl‘ D2 \ s1 \ S2 \ 7.2-3
MRGW | Multi-register write —H—' MRGW \ Dl‘ DZ‘ DB‘ s1 \ S2 \ 7.2-3
Free Communication

SEND Send data —H—' SEND‘ s1 \ S2 \ n \ 7.3-2
RCV Receive data —H—' RCV‘ s1 \ S2 \ n \ 7.3-2
CAN-bus Communication

CCOLR | Read coil 1| CCOLR | 81|82 83| D | 7-4-4
ccolw | wite coil —i— ccow | p1| p2| D3| S | 7-4-4
CREGR | Read register —i+— CREGR | 1| 52| s3| D | 7-4-4
CREGW | Write register —+— CREGW | D1 | D2 | D3| S | 7-4-4




_ 7-1 Summary I

XC2-PLC, XC3-PLC, XC5-PLC main units can fulfill your requirement on communication
and network. They not only support simple network (Modbus protocol free communication
protocol), but also support those complicate network. XC2-PLC, XC3-PLC, XC5-PLC offer
communication access, with which you can communicate with the devices (such as printer,
instruments etc.) that have their own communication protocol.

XC2-PLC, XC3-PLC, XC5-PLC all support Modbus protocol free protocol these

communication function, XC5-PLC also have CANbus function.

E- 7-1-1 COM port .:I

COM Port

There are 2 COM ports (Portl Port2) on XC3 series PLC basic units, while there are 3 COM
ports on XC5 series PLC main units. Besides the same COM ports (COM1 COM2), they have
also CAN COM port.

COM 1 (Portl) is the program port, it can be used to download the program and connect with
the other devices. The parameters (baud rate, data bit etc.) of this COM port are fixed, can’t be
re-set.

COM 2 (Port2) is communication port, it can be used to download program and connect with
the other devices. The parameters (baud rate, data bit etc.) of this COM port can be re-set via
software.

Via BD cards, XC series PLC can expend other COM ports. These COM ports can be RS232

and RS485.
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1 RS232 COM Port

1 COM1L Pin Definition: COM2 Pin Definition:
2 PRG 4 RxD
4 RxD 5 TxD
5 TxD 8 GND
6 VCC
8 GND

Mini Din 8 pin female Mini Din 8 pin female



2 RS485 COM port:
About RS485 COM port, A is “+” signal

B is “-“ signal.

The A, B terminals (RS485) on XC series PLC comes from COM2, so, you can’t only use two at

the same time.
3 CAN COM port:

CAN port can be used to realize CANbus communication. The pin terminals are “CAN+”,

13 CAN‘“

For the detailed CAN communication functions, please refer to “6-8 CAN bus function (XC5

series)”

I:. 7-1-2 Communication Parameters

Communication Parameters

Station Modbus Station number: 1~254 255 (FF) is free format communication
Baud Rate 300bps~115.2Kbps

Data Bit 8 bits data 7 bits data

Stop Bit 2 stop bits 1 stop bit

Parity Even Odd No check

The default parameters of COM 1:

Station number is 1  baud rate is 19200bps 8 data bit

Parameters Setting

1stopbit Even

Set the parameters with the COM ports on XC series PLC;

Number | Function Description
L 255 is free format
FD8210 | Communication mode o .
1~254 bit is Modbus station number
FD8211 Communication format Baud rate, data bit, stop bit, parity
. . . Unit: ms if set to be 0, it means no
FD8212 | ASC timeout judgment time . .
timeout waiting
COM 1 . . . Unit: ms if set to be 0, it means no
FD8213 | Reply timeout judgment time . .
timeout waiting
FD8214 | Start symbol High 8 bits invalid
FD8215 | End symbol High 8 bits invalid
8/16 bits cushion,
FD8216 | Free format setting with/without start bit,
with/without stop bit




L 255 is free format
FD8220 | Communication mode o .
1~254 bit is Modbus station number
FD8221 | Communication format Baud rate, data bit, stop bit, parity
. . . Unit: ms if set to be 0, it means no
FD8222 | ASC timeout judgment time . .
timeout waiting
. . . Unit: ms if set to be 0, it means no
COM 2 | FD8223 | Reply timeout judgment time | | .
timeout waiting
FD8224 | Start symbol High 8 bits invalid
FD8225 | End symbol High 8 bits invalid
8/16 bits cushion,
FD8226 | Free format setting with/without start bit,
with/without stop bit
L 255 is free format
FD8230 | Communication mode o .
1~254 bit is Modbus station number
FD8231 | Communication format Baud rate, data bit, stop bit, parity
. . . Unit: ms if set to be 0, it means no
FD8232 | ASC timeout judgment time . .
timeout waiting
Unit: ms if set to be 0, it means no
COM 3 | FD8233 | Reply timeout judgment time i .
timeout waiting
FD8234 | Start symbol High 8 bits invalid
FD8235 | End symbol High 8 bits invalid
8/16 bits cushion,
FD8236 | Free format setting with/without start bit,
with/without stop bit

1: The PLC will be Off line after changing the communication parameters, use “stop when reboot” function to

keep PLC online;

2: After modifying the data with special FLASH data registers, the new data will get into effect after reboot;

Set the communication parameters:




FD8211 (COM1)/FD8221 (COM2)/FD8231 (COM3)

— ]

15\14\13\12’}111\10\9 E ﬁ? 6 |5 \4’}13 2 |1 \o’j

_——»0 Nocheck
1 Odd check
2 Even check

— 0 2 stop bits
2 1stop bit

FD8216 (COM1)/FD8226 (COM2)/FD8236 (COM3)

_—» 0 8bits data
1 7bits data

—>

© 00 N O O A W DN - O

300bps
600bps
1200 bps
2400 bps
4800 bps
9600 bps
19.2K bps
38.4K bps
57.6K bps

115.2K bps

3210

H15\14\13\12\11\1o\9\8\7\6\5\4\

— Reserved

0: 8 bits communication
1: 16 bits communication

L——» 0: without start symbol
1: with start symbol

L » 0: without end symbol

1: with end symbol

_ 7-2  MODBUS Communication

|:. 7-2-1 Function

XC series PLC support both Modbus master and Modbus slave

Master format: When PLC is set to be master, PLC sends request to other slave devices via
Modbus instructions, other devices response the master.
Slave format: when PLC is set to be slave, it can only response with other master devices.

The default status of XC-PLC is Modbus slave.

|:. 7-2-2  Address

For the soft component’s number in PLC which corresponds with Modbus address humber, please

see the following table:



Coil Space: (Modbus ID prefix is “0x”

Bit ID ModbusID Modbus ID
( decimal K) (Hex. H)
M0~M7999 0~7999 0~1F3F
X0~X1037 16384~16927 4000~421F
Y0~Y1037 18432~18975 4800~4A1F
S0~S1023 20480~21503 5000~53FF
M8000~M8511 | 24576~25087 6000~61FF
TO~T618 25600~26218 6400~666A
C0~C634 27648~28282 6CO00~6E7A
Register Space: (Modbus ID prefix is “4x”
Word ID ModbusID Modbus ID
( decimal K) (Hex. H)
D0~D7999 0~7999 0~1F3F
TDO~TD618 12288~12906 3000~326A
CD0~CD634 14336~14970 3800~3A7A
D8000~D8511 16384~16895 4000~41FF
FDO~FD5000 18432~23432 4800~5B88
FD8000~FD8511 | 26624~27135 6800~69FF

1: Bit soft components X Y are in Octal form, the left are in decimal form;

. 7-2-3 Communication Instructions . I

Modbus instructions include coil read/write, register read/write; below, we describe these
instructions in details:

&  Coil Read [COLR]

1 Instruction Summary

Read the specified station’s specified coil status to the local PLC;

Coil read [COLR]

16 bits | COLR 32 bits | -

instruction instruction

Execution Normally ON/OFF coil Suitable XC2 XC3 XC5 XCM
Condition Models

Hardware - Software -

Requirement Requirement




2 Operands

Operands | Function Type

S1 Specify the remote communication station or soft component’s ID 16bits, BIN
S2 Specify the remote coil’s start ID or soft component’s ID 16bits, BIN
S3 Specify the coil number or soft component’s ID 16bits, BIN
D1 Specify the start ID of the local receive coils bit

D2 Specify the serial port’s number 16bits, BIN

3 suitable soft components

Word Operands System constant module

D|Fm |ED |TD |CD |DX |DY | DM | DS | KH D | QD

S1 o | o . ° °

S2 o | o ° ° °

S3 o | o . ° °

D2 K

Bit Operands Operands

X Y M S T C Dnm

D1 . ° ° ° . °

Function @ @ @

HM COLR | KL |Kso0 | K3 | ML | K2 |

I  Read coil instruction, Modbus code is 01H
I Serial Port; K1~K3

1] Input Coil Read [INPR]

1 Instruction

Read the specified station’s specified input coils into local coils:

Input coil read [INPR]

16 bits | INPR 32 bits instruction | -

instruction

Execution Normally ON/OFF rising edge | Suitable Models XC2 XC3 XC5 XCM
Condition




Hardware
Requirement

- Software -
Requirement

2 Operands
Operands | Function Type
S1 Specify the remote communication station or soft component’s ID 16bits, BIN
S2 Specify the remote coil’s start ID or soft component’s ID 16bits, BIN
S3 Specify the coil number or soft component’s ID 16bits, BIN
D1 Specify the start ID of the local receive coils bit
D2 Specify the serial port’s number 16bits, BIN
3 Suitable Soft Components
Word Operands System constant | module
D|F |ED |TD |CD |DX (DY | DM | DS | KH D | QD
S1 o | o ° ° °
S2 o | o ° ° °
S3 o | o . ° °
D2 K
Bit Operands System

D1 ° ° ° . ° °

Function

. ® ® ® @ @
P% INPR‘Kl‘KSOO‘KS‘Ml‘KZ‘

1 Instruction to read the input coil, Modbus code is 02H

I  Serial port: K1~K3

I  When X0 is ON, execute COLR or INPR instruction, set communication flag after execution
the instruction; when X0 is OFF, no operation. If error happens during communication,
resend automatically. If the errors reach 3 times, set the communication error flag. The user
can check the relative registers to judge the error;

& single coil write [COLW]

1 summary

Write the local coil status to the specified station’s specified coil;




Single coil write [COLW]
16 bits | COLW 32 bits | -
instruction instruction
Execution Normally ON/OFF rising edge | Suitable Models | XC2 XC3 XC5 XCM
Condition
Hardware - Software -
Requirement Requirement
2 Operands
Operands | Function Type
D1 Specify the remote communication station or soft component’s ID 16bits, BIN
D2 Specify the remote coil’s start ID or soft component’s ID 16bits, BIN
S1 Specify the start ID of the local receive coils bit
S2 Specify the serial port’s number 16bits, BIN
3 suitable soft components
Word Operands System constant | module
D|F |ED |TD |[CD |DX (DY | DM | DS | KH D | QD
D1 ° ° . ° °
D2 o | o ° ° °
S2 K
Bit Operands System
X |Y M S T c Dnm
S1 ° ° . ° ° °
Function

o}—{COLW‘ K1 ‘KSOO‘ M1 \ KZ‘

) o) () ) G
P

I Write the single coil, Modbus code is 05H
I Serial port: K1~K3

@ multi-coil write [MCLW]

1 Summary
Write the local multi-coil status into the specified station’s specified coil;

Multi-coil write [MCLW)]




16 bits | MCLW 32 bits instruction | -
instruction
Execution Normally ON/OFF rising edge | Suitable Models XC2 XC3 XC5 XCM
Condition
Hardware - Software -
Requirement Requirement
2 Operands
Operands | Function Type
D1 Specify the remote communication station or soft component’s | 16bits, BIN
ID
D2 Specify the remote coil’s start ID or soft component’s ID 16bits, BIN
D3 Specify the coil number or soft component’s ID 16bits, BIN
S1 Specify the start ID of the local receive coils bit
S2 Specify the serial port’s number 16bits, BIN

3 Suitable soft components

Word Operands System constant | module

D|FD |ED |TDO |CD |DX (DY | DM (DS | KH D | QD

D1 o | o . ° °

D2 o | o . ° .

D3 o | o . ° .

S2 K

Bit Operands System

X 1Y M S T C Dnm

S1 ° ° ° ° ° °

Function M MCLW‘ K1 ‘KSOO‘ K3 \ M1 \ K2 \

) ) @) () o) (@
P

I Instruction to write the multiply coils, Modbus code is OFH

I Serial port: K1~K3

I When X0 is ON, execute COLW or MCLW instruction, set communication flag after
execution the instruction; when X0 is OFF, no operation. If error happens during
communication, resend automatically. If the errors reach 4 times, set the communication error
flag. The user can check the relative registers to judge the error;

| @ RegisterRead[REGR] |



1 Summary
Read the specified station’s specified register to the local register;

Register read [REGR]
16 bits | REGR 32 bits | -
instruction instruction
Execution Normally ON/OFF rising edge | Suitable XC2 XC3 XC5 XCM
Condition Models
Hardware - Software -
Requirement Requirement
2 Operands
Operands | Function Type
S1 Specify the remote communication station or soft component’s ID 16bits, BIN
S2 Specify the remote coil’s start ID or soft component’s ID 16bits, BIN
S3 Specify the coil number or soft component’s ID 16bits, BIN
D1 Specify the start ID of the local receive coils bit
D2 Specify the serial port’s number 16bits, BIN
3 Suitable soft components
Word Operands System constant | module
D|Fm |ED|T |CD [DX [DY | DM | DS | KH D | QD
S1 o | o ° ° °
S2 o | o ° ° °
S3 o | o ° ° °
D1 .
D2 K
Function X0 @ @ @
P% REGR | KL | K500 | K3 | D1 | K2 |

I Instruction to read the REGISTERS, Modbus code is 03H
I Serial port: K1~K3

] Read

Input Register [INRR]

1 Summary




Read the specified station’s specified input register to the local register

Read Input Register [INRR]

16 bits | INRR 32 bits | -

instruction instruction

Execution Normally ON/OFF rising edge Suitable XC2 XC3 XC5 XCM
Condition Models

Hardware - Software -

Requirement Requirement

2 Operands
Operands | Function Type
S1 Specify the remote communication station or soft component’s ID 16bits, BIN
S2 Specify the remote coil’s start ID or soft component’s ID 16bits, BIN
S3 Specify the coil number or soft component’s ID 16bits, BIN
D1 Specify the start ID of the local receive coils bit
D2 Specify the serial port’s number 16bits, BIN
3 Suitable soft components
Word Operands System constant | module
D|Fm |ED |T |CD [DX [DY | DM | DS | KH D | QD
S1 o | o . ° °
S2 o | o ° ° °
S3 o | o ° ° °
D1 .
D2 K
Function X0 @ @ @
P% INRR | KL |Kso0 | K3 | D1 | K2 |

I Instruction to read the input registers, Modbus code is 04H

I Serial port: K1~K3

I  When X0 is ON, execute REGR or INRR instruction, set communication flag after execution
the instruction; when X0 is OFF, no operation. If error happens during communication,
resend automatically. If the errors reach 4 times, set the communication error flag. The user
can check the relative registers to judge the error;

@ Single register write [REGW]




1 summary

Instruction to write the local specified register into the specified station’s specified register;

Single register write [REGW]

16 bits | REGW 32 bits | -

instruction instruction

Execution Normally ON/OFF  rising edge Suitable XC2 XC3 XC5 XCM
Condition Models

Hardware - Software -

Requirement Requirement

I Write the single register, Modbus code is 06H
I Serial port: K1~K3

%]

Multi-register write [MRGW]

1 Summary

2 Operands
Operands | Function Type
D1 Specify the remote communication station or soft | 16bits, BIN
component’s ID
D2 Specify the remote coil’s start ID or soft component’s | 16bits, BIN
ID
S1 Specify the start ID of the local receive coils 16bits, BIN
S2 Specify the serial port’s number 16bits, BIN
3 Suitable soft components
Word Operands System constant | module
D|F |ED |TD |CD |DX (DY | DM | DS | KH D | QD
D1 ° ° . ° °
D2 o | o ° ° °
S1 °
S2 K
Function %0 @ @
P% REGW | K1 | K500 | DI | K2 |

Instruction to write the local specified register to the specified station’s specified register;




Multi-register write [MRGW)]

16 bits | MRGW 32 bits

instruction instruction

Execution Normally ON/OFF  rising | Suitable XC2 XC3 XC5 XCM

Condition edge Models

Hardware - Software

Requirement Requirement

2 Operands

Operands | Function Type

D1 Specify the remote communication station or soft | 16bits, BIN
component’s ID

D2 Specify the remote coil’s start ID or soft component’s | 16bits, BIN
ID

D3 Specify the coil number or soft component’s ID 16bits, BIN

S1 Specify the start ID of the local receive coils bit

S2 Specify the serial port’s number 16bits, BIN

3 Suitable soft components

Word Operands System constant | module

D|FPm |ED |TD [CD | DX | DY DS | KH D | QD

D1 . . . °
D2 o | o ° °
S1 .
S2 K

Function X0 @ @

P% MRGW | K1 | Ks00 | k3 | D1 | K2 |

1 Instruction to write the multiply registers, Modbus code is 10H

I  Serial port: K1~K3

I When X0 is ON, execute REGW or MRGW instruction, set communication flag after
execution the instruction; when X0 is OFF, no operation. If error happens during
communication, resend automatically. If the errors reach 4 times, set the communication error
flag. The user can check the relative registers to judge the error;




_ 7-3 FREE FORMAT COMMUNICATION I

|:- 7-3-1 Communication mode .j

Free format communication transfer data in the form of data block, each block can transfer 128
bytes at most. Meanwhile each block can set a start symbol and stop symbol, or not set.
Communication Mode:

Start Symbol (1 byte) Data Block (max. 128 bytes) End Symbol (1 byte)

Portl Port2 or Port3 can realize free format communication
Under free format form, FD8220 or FD8230 should set to be 255 (FF)
Baud Rate: 300bps~115.2Kbps
Data Format
Data Bit: 7bits 8bits
Parity: Odd Even No Check
Stop bit: 1 bit 2 bits
I  Start Symbol: 1 bit
Stop Symbol: 1 bit
User can set a start/stop symbol, after set the start/stop symbol, PLC will automatically add this
start/stop symbol when sending data; remove this start/stop symbol when receiving data.
I Communication Format: 8 bits 16 bits
If choose 8 bits buffer format to communicate, in the communication process, the high bytes are
invalid, PLC only use the low bytes to send and receive data.
If choose 16 bits buffer format to communicate, when PLC is sending data, PLC will send low
bytes before sending higher bytes

|:. 7-3-2 Instruction form .j

|® Send data [SEND]

1 Summary
Write the local specified data to the specified station’s specified ID;

Send data [SEND]

16 bits | SEND 32 bits | -

instruction instruction

Execution Normally ON/OFF  rising | Suitable XC2 XC3 XC5 XCM
Condition edge Models

Hardware - Software -

Requirement Requirement

2 Operands

Operands | Function Type




S1 Specify the start ID of local PLC 16bits, BIN
S2 Specify the ASC number to send or soft component’s ID | 16bits, BIN
n Specify the COM port Nr. 16bits, BIN

3 Suitable soft components

Word Operands System constant | module
D |Mm |ED CD | DX | DY | DM | DS | KH D | QD
S1 o | o °
S2 o | o ° °
n ° K

Function

() (&)

n

HM SEND \ D10 \ D100 \ K2 \

I Data send instruction, send data on the rising edge of MO;
I  Serial port: K2~K3

I  When sending data, set “sending” flag M8132 (COM2) ON

MO H

ME132

send data start

data stop

@  Receive Date [RCV]

1 Summary
Write the specified station’s data to the local specified ID;

Receive data [RCV]

Requirement

Requirement

16 bits | RCV 32 bits | -

instruction instruction

Execution Normally ON/OFF  rising | Suitable XC2 XC3 XC5 XCM
Condition edge Models

Hardware - Software -




2 Operands

Operands | Function Type

S1 Specify the start ID of local PLC 16bits, BIN
S2 Specify the ASC number to receive or soft component’s ID 16bits, BIN
n Specify the COM port Nr. 16bits, BIN

3 Suitable soft components

Word Operands System constant | module
D|FOD |ED |TDO |CD |DX (DY | DM (DS | KH D | QD
S1 o | o . °
S2 o | o . ° .
n °

- @ @ ;
Function H}l_{ RCV ‘ D20 ‘ D200 ‘ K2 ‘

I Data receive instruction, receive data on the rising edge of MO;
1 Serial port: K2~K3
I  When receiving data, set “receiving” flag M8134(COM2) ON

M1 H
L34 | |

receive
data start data stop

1: If you require PLC to receive but not send, or receive before send, you need to set the communication timeout

as Oms




_ 7-4 CAN Bus Functions |
|:- 7-4-1 Brief Introduction of CAN-bus .j

XC5 series PLC support CANbus bus function. Below we will give some basic concept on
CANDbus;

Sub-address 00«

120R~ 120R~

CAN-bus Node- CAN-bus Node~ CAN-bus Node~ CAN-bus Node~
Sub-address 01+ Sub-address 02. : Sub-address 03+ Sub-address 04-

CAN (Controller Area Network) belongs to industrial area bus category. Compared with common
communication bus, CAN bus data communication has performance of outstanding
dependability real time ability and flexibility.

CAN controller works under multi-master format. In the network, each node can send data to bus
according to the bus visit priority. These characters enable each node in CAN bus network to have
stronger data communication real time performance, and easy to construct redundant structure,
improve the system’s dependability and flexibility.

In CANBUS network, any node can initiatively send message at any time to any other node,
no master and no slave. Flexibility communication, it’s easy to compose multi-device backup
system, distributing format monitor, control system. To fulfill different real time requirement, the
nodes can be divided to be different priority level. With non-destroy bus arbitrament technology,
when two nodes send message to the network at the same time, the low level priority node
initiatively stop data sending, while high level priority node can continue transferring data without
any influence. So there is function of node to node, node to multi-node, bureau broadcasting
sending/receiving data. Each frame’s valid byte number is 8, so the transfer time is short, the
probability ratio is low.

|:. 7-4-2 External Wiring .j

CAN-Bus Communication Port: CAN CAN
The wiring among each node of CAN bus is shown in the following graph; at the two ends, add
120 ohm middle-terminal resistors.




‘i 120R 120R i'

CAN CAN CAN CAN CAN CAN

00 01 02

|:. 7-4-3 CAN Bus Network Form .j

There are two forms of CAN bus network: one is instructions communication format; the
other is internal protocol communication format. These two forms can work at the same time
@ Instructions communication format

This format means, in the local PLC program, via CAN-bus instructions, execute bit or word
reading/writing with the specified remote PLC.

@ Internal protocol communication format

This format means, via setting of special register, via configure table format, realize allude
with each other among PLC’s certain soft component’s space. In this way, realize PLC source
sharing in CAN-bus network.

|:. 7-4-4 CAN-bus Instructions .j

@ Read Coil [CCOLR]

1 Instruction Description
Function Read the specified station’s specified coil status into the local specified coil.

Read Coil [CCOLR]

16 bits | CCOLR 32 bits | -

instruction instruction

Execution Normally ON/OFF, rising Suitable XC5

Condition edge activates Models

Hardware - Software -

Requirement Requirement

2 Operands

Operands | Function Type

S1 Specify remote communication station ID or soft component’s | 16bits, BIN
number;

S2 Specify the remote coil’s start ID or soft component’s number; 16bits, BIN

S3 Specify the coil number or soft component’s number; 16bits, BIN

D Specify the local receive coil’s start ID bit




3 Suitable Soft Components

Word Operands System Constant | Module
D|Pm |ED |T |CD |DX |DY | DM | DS | KH D | QD
S1 o | o . . .
S2 o | o . . .
S3 o | o . . .
Bit
Operands System
X 1Y M S T o Dnm
D . . . ° ° °
y () () ()
Function Pﬂ—{ CCOLR | K2 | K20 | K4 | m20 |

I Execute CCOLR instruction when X0 changes from OFF to ON; read the four coils data of

remote station 2th, coil’s start ID K20 to local M20 M23.

@ Write the Coil [CCOLW]

1 Summary

Write the local specified multi-coils status into the specified station’s specified coils;

Write the coil [CCOLW]

16 bits | CCOLW 32 bits | -
instruction instruction
Execution Normally ON/OFF  rising | Suitable XC5
Condition edge Models
Hardware - Software -
Requirement Requirement
2 Operands
Operands | Function Type
D1 Specify remote communication station ID or soft | 16 bit, BIN
component’s number;
D2 Specify the remote coil’s start ID or soft component’s | 16 bit, BIN
number;
D3 Specify the coil number or soft component’s number; | 16 bit, BIN
S Specify the local receive coil’s start ID bit

3 Suitable soft components




K2

‘KZO‘

Word Operands System constant | module
D|FOD |ED |T |CD |DX (DY | DM (DS | KH D | QD
S1 o | o . ° .
S2 o | o . ° °
S3 o | o . ° .
Bit Operands System
X |Y M S T C Dnm
D ° ° ° ° ° °
Function

K4 \ M20 \

HM CCoLW

I Execute CCOLW instruction when X0 changes from OFF to ON; write the local M20 M23
to the remote station 2th, coil’s start ID K20.

%] Read Register [CREGR]

1 Summary
Read the specified station’s specified register to the local specified register;

Read register [CREGR]

16 bits | CREGR

32 bits instruction

instruction
Execution Normally ON/OFF rising edge Suitable Models XC5
Condition
Hardware - Software Requirement | -
Requirement
2 Operands
Operands | Function Type
D1 Specify remote communication station ID or soft component’s | 16bits, BIN
number;
D2 Specify the remote register’s start ID or soft component’s number; 16bits, BIN
D3 Specify the register number or soft component’s number; 16bits, BIN
S Specify the local receive coil’s start ID 16bits, BIN
3 Suitable soft components
Word Operands System constant | module
D|F |ED |TD |[CD |DX (DY | DM | DS | KH D | QD
S1 o | o ° ° °
S2 o | o . ° °
S3 o | o ° ° °

D ° ° °




() () () (o)

\ K2 \ K20 \ K4 \ D20 \

Function

%ﬁgﬁ CREGR

I Execute CREGR instruction when X0 changes from OFF to ON; read the remote station 2th,
coil’s start ID K20 to the local D20 D23

@ Write the Register [CREGW)]

1 Summary
Write the specified local input register to the specified station’s specified register;

Write the register [CREGW]

16 bits | CREGW 32 bits | -
instruction instruction
Execution Normally ON/OFF  rising edge Suitable XC5
Condition Models
Hardware - Software -
Requirement Requirement
2 Operands
Operands | Function Type
D1 Specify remote communication station ID or soft | 16bits, BIN
component’s number;
D2 Specify the remote register’s start ID or soft | 16bits, BIN
component’s number;
D3 Specify the register number or soft component’s | 16bits, BIN
number;
S Specify the local receive coil’s start ID 16bits, BIN
3 Suitable soft components
Word Operands System constant | module
D|F |ED |TD |CD |DX (DY | DM | DS | KH D | QD
S1 o | o ° ° °
S2 o | o . ° °
S3 o | o ° ° °
D ° ° °

Function




(o) (oz) (o3) (s)

F(TM CREGW \ K2 \ K20 \ K4 \ D20 \

I Execute CREGW instruction when X0 changes from OFF to ON; write the local D20 D23
to the remote station 2th, coil’s start ID K20.

|:- 7-4-5 Communication Form of Internal Protocol .j

Function

I Open/close the internal protocol communication function
Set the value in register FD8350:
0: do not use CAN internal protocol communication;
1: use CAN internal protocol communication
CAN internal protocol communication is default to be closed;
I  Set the communication parameters
See the setting methods with baud rate, station number, sending frequency etc. in the below table:
Define the configure items:
Internal protocol communication is to communicate via setting the configure items;
The configure items include: read the bit, read the word, write the bit, write the word;
The configure form:
Step 1 add the four configure items number separately: FD8360—read the bit items
FD8361—read the word items FD8362—write the bit items FD8363—write the

word items

Step 2 set each configure item’s communication object, each item includes four parameter:
remote node’s station remote node’s object ID local object’s ID number; the
correspond register ID is: FD8370~FD8373 represents Nr.1 item;
FD8374~FD8377 represents Nr.2 item FD9390~FD9393 represents
Nr.256 item totally we can set 256 items; see table below:

Communication Setting

Nr. Function Description

FD8350 | CAN communication mode | O represents not use; 1 represents internal protocol

FD8351 | CAN baud rate See CAN baud rate setting table

FD8352 | Self CAN station For CAN protocol use (the default value is 1)

. . The set value’s unit is ms, represents “send every ms”

Configured sending | . . .

FD8354 if set to be 0, it means send every cycle, the default value is
frequency Ems




FD8360 Read bit number
FD8361 Read word number i
FD8362 | write bit number
FD8363 | write word number
FD8370 Remote node’s ID
FD8371 Remote node’s object ID . . .
- The Nr.1 item’s configuration
FD8372 Local object’s ID
FD8373 Number
FD9390 Remote node’s ID
FD9391 Remote node’s object ID . . .
- The Nr.256 item’s configuration
FD9392 Local object’s ID
FD9393 Number
Status Flag Baud Rate Setting
CAN self check | Set 1 if error; set O if Baud
M8240 FD8351
error flag correct value Rate
Error flag of CAN | Set 1 if error; set O if (BPS)
M8241 i
configure correct 0 1K
If set to be 1, then 1 2K
recover after error 2 oK
happens; 3 10K
Automatically If set to be 1, then 4 20K
M8242 recover the control | CAN stops working 5 40K
after CAN bus error | after error happens; 6 50K
The default value is 1, 7 80K
this flag is not 8 100K
power-off retentive 9 150K
10 200K
1 250K
12 300K
13 400K
14 500K
15 600K
16 800K
17 1000K

Register Status




0: no error

2: initialize error
D8240 CAN error information 30: bus error

31: error alarm

32: data overflow

. . . Show the first number of error

D8241 The configure item’s Nr. which has error . .

configure item
D8242 Data package number sent every second -
D8243 Data package number received every second -
D8244 CAN communication error count -

|:. 7-4-6  CAN Free Format Communication

@ CAN Sending [CSEND]

1 Instructions Summary

Write the specified data from the unit to a specified address (data transfer in one unit)

CAN Sending [CSEND]
16bits CSEND 32bits -
instruction instruction
Executing Normally ON/OFF Rising edge Suitable XC5
Condition Models
Hardware - Software -
Requirement Requirement
2 Operands
Operands | Function Type
S1 specify the ID number to send the data package 16bits, BIN
S2 specify the first ID number of sent data or soft | 16bits, BIN
component locally
S3 specify the byte number of sent data 16bits, BIN
3 Suitable soft components
Word Operands System constant | module
type D | |ED CD |DX | DY [DM | DS | KH D | QD
S1 o | o ° °
S2 o | o °
S3 o | o . °




Functions and Actions

- B @ @
%H—{ CSEND \ K100 \ DO \ K4 \

1 Instruction to enable data sending, send data at every rising edge of MO

1 1D number of sending data package is 100, 4 bytes data, the first ID is in DO

I 8 bits data transfer: the transferred data is: DOL D1L D2L D3L (DOL means the low byte
of D0)

I 16 bits data transfer: the transferred data is: DOL DOH D1L D1H (DOH means the high byte
of D0)

HM CSEND \ D10 \ DO \ DZO‘

I The ID of sending data package is specified by D10, the data number is specified by D20, the
first ID is in DO;

I 8 bits data transfer: the transferred data is: DOL D1L D2L D3L(DOL means the low byte
of D0)

I 16 bits data transfer: the transferred data is: DOL DOH D1L D1H (DOH means the high byte
of D0)

I Standard Frame: the valid bits of the data package ID number that is specified by D10 is the
low 11 bits, the left bits are invalid;

I  The expansion frame: the valid bits of the data package ID number that is specified by D10 is
the low 29 bits, the left bits are invalid;

I The maximum data bits specified by D20 is 8, if exceeds 8, the instruction will send only 8
bits;

@  CAN Receive [CRECV]

1 Instructions Summary

Write the specified data in one unit to a specified address in another unit (data transfers between
different units)

CAN Receive [CRECV]

16 bits | CRECV 32 bits | -
instruction instruction
Executing Normally ON/OFF  Rising | Suitable XC5
Condition edge Models

Hardware - Software -
Requirement Requirement

2 Operands

Operands | Function Type




S1 specify the ID number to receive the data package 16bits, BIN
S2 specify the first ID number of received soft | 16bits, BIN
component locally
S3 specify the byte number of received data 16bits, BIN
S4 specify the soft component’s start ID number of ID | 16bits, BIN
filter code
3 Suitable soft components
Word | Operands System Constant | Module
Type D|Fm |ED |TDO |CD |DX |DY DM | DS | KH D | QD
S1 o | o ° .
S2 o | o ° °
S3 o | o ° °
S4 .
Functions and Actions
o
PT% CRECV | DO | D10 | D20 | D30 |
I  The 32 bits memory combined by [D1, DO] (DO is low byte, D1 is high byte) is used to stock
ID number of the received data package. The received data length is stored in D20. The data
content is stored in registers start from D10. D30 specifies the received ID filter code; if the
received data doesn’t fit the filter codes, then it will keep the RECV status;
I D filter code: D30 specifies the start address of ID filter codes; the instruction specifies two
groups of filter codes, occupy D30~D37 zone;
Filter | Memory | Description Example
Code
The D31, D30 low bytes, D31 high bytes, | D30=0xFFFF, D31=0x0000, then
first D30 they compose a 32 bits mask | the mask code is 0x0000FFFF
group code D30=0x1234, D31=0x0000, then
D33, D32 low bytes, D33 high bytes, | filter value is 0x00001234
D32 they compose a 32 bits filter | If ID and O0x0000FFFF equals
value 0x00001234, the pass the first
The D35, D34 low bytes, D35 high bytes, | group of filter. If the 1D pass any of
first | D34 they compose a 32 bits mask | two groups, the allow the reception
group code
D37, D36 low bytes, D37 high bytes,
D36 they compose a 32 bits filter




value

Standard/ expansion frame: the setting of FD8358 has no effect to reception. If the data
frame fulfills ID mask codes, the standard frame and the expansion frames can be all received.
When receive the standard frame, the ID bits is 11, but will still occupy the 32 bits memory
combined by [D1,D0]

8 bits data transfer: the transfer data is: DOL D1L D2L D3L (DOL means the low byte
of D0)

16 bits data transfer: the transfer data is: DOL DOH DI1L D1H (DOH means the high
byte of D0)

Relate Special Soft Components List

System FD8000 Setting

ID Function Description
0: not usable
FD8350 CAN Mode 1: XC-CAN network

2: Free format FREE

0, 1KBPS initial value, actual is 5KBPS.
1, 2KBPS initial value, actual is 5SKBPS.
2, 5KBPS initial value

3, 10KBPS initial value

4, 20KBPS initial value

5, 40KBPS initial value

6, 50KBPS initial value

7, 80KBPS initial value

8, 100KBPS initial value

9, 150KBPS initial value

10, 200KBPS initial value

11, 250KBPS initial value

12, 300KBPS initial value

13, 400KBPS initial value

14, 500KBPS initial value

15, 600KBPS initial value

16, 800K BPS initial value

17, 1000KBPS initial value

FD8351 CAN baud rate

low 8 bits: 0-standard frame .
CAN free format | low 8 bits: 1-expansion frame
mode high 8 bits: 0-8 bits data store
high 8 bits: 1-16 bits data store

FD8358

CAN accept
timeout time

FD8359 for free format using, unit: ms

CAN send timeout
time

fixed to be 5ms




2 System M8000 flag

ID Function Description
ON: error happens
OFF: normal
M8240 CAN error flag .
if set M8242 as ON, and manually set M8240 as
ON, this will enable CAN reset
XC-CAN mode valid
CAN node dropped off .
M8241 fla ON: certain node/nodes are dropped off
g OFF: Normal
. ON: CAN reset automatically when error
do reset or not if CAN
M8242 happens
error happens .
OFF: take no operation when error happens
FREE mode valid
M8243 CAN send/accept finished | ON: receive/accept finish
flag reset ON automatically when starting to
send/accept
FREE mode valid
M8244 CAN send/accept timeout | ON: send/accept timeout
flag Set OFF automatically when starting to
send/accept
3 System D8000
ID Function Description
0: no error
2: initializing error
D8240 CAN error information 30: CAN bus error
31: error alarm
32: data overflow
configure item number when .
D8241 XC-CAN valid
error happens
D8242 data package number sent | both XC-CAN and FREE modes are
every second valid
D8243 data package number | both XC-CAN and FREE modes are
accepted every second valid
L correspond with M8240
CAN communication error i
D8244 counter at every CAN error, M8240 will be set
ON one time, D8244 increase 1







PID Control Function

In this chapter, we mainly introduce the applications of PID instructions for XC series
PLC basic units, including: call the instructions, set the parameters, items to notice,
sample programs etc.

8-1. Brief Introduction of The Functions

8-2. Instruction Formats

8-3. Parameter Setting

8-4. Auto Tune Mode

8-5. Advanced Mode

8-6.Application Outlines

8-7. Sample Programs




I:- 8-1 Brief Introductions of The Functions

PID instruction and auto tune function are added into XC series PLC basic units (\Version 3.0 and
above). Via auto tune method, users can get the best sampling time and PID parameters and
improve the control precision.

The previous versions can not support PID function on basic units unless they extend analog
module or BD cards. PID instruction has brought many facilities to the users.
1. The output can be data form D and on-off quantity Y, user can choose them freely when
program.
2. Via auto tune, users can get the best sampling time and PID parameters and improve the control
precision.
3. User can choose positive or negative movement via software setting. The former is used in
heating control, the later is used in cooling control.
4. PID control separates the basic units with the expansions, this improves the flexibility of this
function.

I:- 8-2 Instruction Forms

1 Brief Introductions of the Instructions
Execute PID control instructions with the data in specified registers.

PID control [PID]
16 bits | PID 32 bits | -
instruction instruction
Executing | Normally ON/normally closed | Suitable XC2 XC3 XC5 XCM
Condition | coil activates Models
Hardware | V3.0 or above Software V3.0 or above
Condition Condition

2 Operands
Operands | Usage Type
S1 set the ID Nr. of the target value (SV) 16bits, BIN
S2 set the ID Nr. of the tested value (PV) 16 bits, BIN
S3 set the first ID Nr. of the control parameters 16 bits, BIN
D the ID Nr. of the operation resule (MV) or output port | 16 bits, BIN




Suitable soft components

Word Operands System Constant | Module
Type D | FD ED | T | CD (DX | DY | DM | DS KH D | QD
S1 . °
S2 . °
S3 .
D ° °
Bit Operands System
Type X |Y |M |s T C Dnm
D ° ° ° ° °

Functions @ @ @

and_ X0 PID \ DO \ D10 \ D4ooo\ D100 \
Actions

o () () ()

L PD | Do | D0 [D4ooo| Yo |

I S3~ S3+ 43 will be occupied by this instruction, so please don’t use them as the
common data registers.

I This instruction executes when each sampling time interval comes.

I To the operation result D, the data registers are used to store PID output values; the
output points are used to output the occupy ratio in the form of ON/OFF.
1  PID control rules are shown as below:

. +

»| Proportion
0+ &0 )

rit) +_e ) 4 c(t
AR »| Integral > UO) Be  controlled © >
N NY .
% object

- - +

»| Differential




(1-1)
(1-2)

e(t)y=r(t)-c(t)
u(t) = Kp [ e (t) + U/Tife()dt + TD de(t)/dt]

Here, e(t) is warp, r(t) is the given value, c(t) is the actual output value, u(t) is the control
value;
In function (1-2), Kp is the proportion coefficient, Ti is the integration time coefficient, and
TD is the differential time coefficient.
The result of the operation:
1. Analog output: MV= digital form of u (t), the default range is 0 ~ 4095.
2. Digital output: Y=T*[MV/PID output upper limit]. Y is the output’s activate time within the
control cycle. T is the control cycle, equals to the sampling time. PID output upper limit
default value is 4095.

_ 8-3 Parameters Setting

Users can call PID instruction in XCP Pro software directly and set the parameters in the window
(see graph below), for the details please refer to XCPPro user manual. Users can also write the
parameters into the specified registers by MOV instructions before PID operation.

PID Instruction Parameter Config
Target Value (1) IDE| Parameter: I]:IZD

—FParameter Config _H;E-E Config
* Common Mode

T Input Filter Constant [al: ||j 3: %
Iiff tial T 5 :IJ E‘ %
- 1fferanti noreaze (KD |sp =
Output Upper Limit Value: |4|:|'35 3:
Output Lower Limit ¥Value: ||j Ej

X

010

Oatput; [10

7 Advanced Mode

Meazure Walue (FV]

" Manual = Auto

Sampling Time :
Proportion Gain (KF):
*100ms

Integration Time (TT):

Differential Time (TD): [p = *10ms

FID Limit Belt Walue :

ol ulalal

—Direction Config

Death Region: L
0 = o+ Hegative Movemant " Positive Mowement

Hegatiwve Mowvement:Along with the increase
of the measures definite walue FY,
outputwalue MV will also reduce.

It' = usually used in heat up control.

—0Owerszhoot Config
{* Enable Owershoot § Dizable Owershoot

Positive Movement:dlong with the

Each time adjust the increase:ll 3: |1 3:
Current target walue resident Count: |15 3:

inecrease of the measures definite walue
F¥, outputwalue MY will also increase.
It' = usually used in cool control.

Read From PLC | ¥rite To FLC

Cancel |




|:. 8-3-1 Registers and their functions

For PID control instruction’s relative parameters ID, please refer to the below table:

ID Function Description Memo
S3 sampling time 32 bits without sign Unit: ms
S3+1 sampling time 32 bits without sign Unit: ms
S3+2 mode setting bit0:
0: Negative; 1 Negative;
bitl bit6 not usable
bit7:
0: Manual PID; 1: auto tune PID
bit8:
1: auto tune successful flag
bit9 bitl4 not usable
bit15:
0: regular mode; 1: advanced mode
S3+3 Proportion Gain (Kp) | Range: 1 32767[%]
S3+4 Integration time (TI) 0 32767[*100ms] 0 is taken as no integral.
S3+5 Differential time (TD) | 0 32767[*10ms] 0 is taken as no differential.
S3+6 PID operation zone 0 32767 PID adjustment band width
value.
S3+7 control death zone 0 32767 PID value keeps constant in
death zone
S3+8 PID auto tune cycle | full scale AD value * 0.3~1%
varied value
S3+9 PID auto tune | 0: enable overshoot
overshoot permission | 1:disable overshoot
S3+10 current target value
adjustment percent in
auto tune finishing
transition stage
S3+11 current target value
resident count in auto
tune finishing
transition stage
S3+12~ occupied by PID
S3+39 operation’s  internal
process
Below is the ID of advanced PID mode setting
S3+40 Input filter constant (a) 0 99[%] 0: no input filter
S3+41 Differential gain (KD) 0 100[%] 0: no differential gain
S3+42 Output upper limit value | -32767 32767
S3+43 Output lower limit value | -32767 32767




I:. 8-3-2 Parameters Description .j

I  Movement Direction:

@ Positive movement: the output value MV will increase with the increasing of the detected
value PV, usually used for cooling control.

@ Negative movement: the output value MV will decrease with the increasing of the detected
value PV, usually used for heating control.

I Mode Setting

@ Common Mode:
The parameter’s register zone is from S3 to S3+43, S3 to S3+11 needs to be set by users.
S3+12 to S3+43+12 are occupied by the system, users can’t use them.

@  Advanced Mode
The parameter’s register zone is from S3 to S3+43, S3 to (S3+11) and (S3+40) to (S3+43)
need to be set by users. (S3+12) to (S3+39) are occupied by the system, users can’t use them.

I Sample Time [S3]

The system samples the current value according to certain time interval and compare them
with the output value. This time interval is the sample time T. There is no requirement for T
during AD output. T should be larger than one PLC scan period during port output. T value
should be chosen among 100~1000 times of PLC scan periods.

1 PID Operation Zone [S3+6]

PID control is entirely opened at the beginning and close to the target value with the highest
speed (the defaulted value is 4095), when it entered into the PID computation range,
parameters Kp, Ti, TD will be effective.

See graph below:

output value :
b PID operation area

target value

i sl bk ks ket o " ‘e o e s e ‘e b . Sk’

PID open completely

time t
If the target value is 100, PID operation zone is 10, then the real PID’s operation zone is from 90
to 110.
I Death Region [S3+7]

If the detected value changed slightly for a long time, and PID control is still in working
mode, then it belongs to meanless control. Via setting the control death region, we can
overcome this condition. See graph below:



output value

next value

current value

last value

time t

Suppose: we set the death region value to be 10. Then in the above graph, the difference is only 2
comparing the current value with the last value. It will not do PID control. The difference is 13
(more than death region 10) comparing the current value with the next value, this difference value
is larger than control death region value, it will do the PID control with 135.

_ 8-4 Auto Tune Mode

If users do not know how to set the PID parameters, they can choose auto tune mode which can
find the optimal control parameters (sampling time, proportion gain Kp, integral time Ti,
differential time TD) automatically.

I  Auto tune mode is suitable for these objectives: temperature, pressure; not suitable for liquid
level and flow.

I Users can set the sampling cycle to be 0 at the beginning of the auto tune process then modify
the value manually in terms of practical needs after the auto tune process is completed.

I Before doing auto tune, the system should be under the no-control steady state. Take the
temperature for example, the detected temperature should be the same as the environment
temperature.

To enter the auto tune mode, please set bit7 of (S3+ 2) to be 1 and turn on PID working condition.
If bit8 of (S3+ 2) turn to 1, it means the auto tune is successful.

1 PID auto tune period value [S3+ 8]

Set this value in [S3+ 8] during auto tune.
This value decides the auto tune performance, in a general way, set this value to be the AD result
corresponding to one standard detected unit. The default value is 10. The suggested setting range:
full-scale AD result x 0.3 ~ 1%.
User don’t need to change this value. However, if the system is interfered greatly by outside, this
value should be increased modestly to avoid wrong judgment for positive or negative movement.
If this value is too large, the PID control period (sampling time) got from the auto tune process
will be too long. As the result do not set this value too large.

1: if users have no experience, please use the defaulted value 10, set PID sampling time ( control
period ) to be Oms then start the auto tune.




1 PID auto tune overshooting permission setting [S3+ 9]

If set 0, overshooting is permitted, the system can study the optimal PID parameters all the time.
But in self-study process, detected value may be lower or higher than the target value, safety factor
should be considered here.

If set 1, overshooting is not permitted. For these objectives which have strict safety demand such
as pressure vessel, set [S3+ 9] to be 1 to prevent from detected value seriously over the target
value. In this process, if [S3+ 2] bit8 changes from 0 to 1, it means the auto tune is successful and
the optimal parameters are got; if [S3+ 2] is always O until [S3+ 2] bit7 changes from 1 to 0, it
means the auto tune is completed but the parameters are not the best and need to be modified by
users.

I Every adjustment percent of current target value at auto tune process finishing transition
stage [S3+10]

This parameter is effective only when [S3+ 9] is 1.

If doing PID control after auto tune, small range of overshooting may be occurred. It is better to
decrease this parameter to control the overshooting. But response delay may occur if this value is
too small. The defaulted value is 100% which means the parameter is not effective. The

recommended range is 50~80%.

Cutline Explanation:

Current target value adjustment percent is 2/3 (S3 + 10 = 67%), the original temperature of the
system is 0 °C, target temperature is 100 °C, the current target temperature adjustment situation is
shown as below:

Next current target value = current target value + (final target value — current target value ) x 2/3;

So the changing sequence of current target is 66 °C, 88 °C, 96 °C, 98 °C, 99 °C, 100 °C.



4 target value

current target walues 3

current target value 2

current target wvalue 1

current value of the svsten

1 The stay times of the current target value at auto tune process finishing transition stage
[S3+11]

This parameter is valid only when [S3+9] is 1;

If entering into PID control directly after auto tune, small range of overshoot may occur. It is good

for preventing the overshoot if increasing this parameter properly. But it will cause response lag if

this value is too large. The default value is 15 times. The recommended range is from 5 to 20.

_ 8-5 Advanced Mode

Users can set some parameters in advanced mode in order to get the better effect of PID control.
Enter into the advanced mode, please set [S3+2] bit 15 to be 1, or set it in the XCP Pro software.
1 Input Filter constant
It will smooth the sampling value. The default value is 0% which means no filter.
1 Differential Gain
The low pass filtering process will relax the sharp change of the output value. The default value is
50%, the relaxing effect will be more obviously if increasing this value. Users do not need to
change it.
I Upper-limit and lower-limit value
Users can choose the analog output range via setting this value.
Default value: lower- limit output= 0
Upper -limit= 4095



_ 8-6 Application Outlines I

I Under the circumstances of continuous output, the system whose effect ability will die down
with the change of the feedback value can do self-study, such as temperature or pressure. It is
not suitable for flux or liquid level.

I Under the condition of overshoot permission, the system will get the optimal PID parameters
from self-study.

I Under the condition of overshoot not allowed, the PID parameters got from self-study is up
to the target value, it means that different target value will produce different PID parameters
which are not the optimal parameters of the system and for reference only.

1 If the self-study is not available, users can set the PID parameters according to practical

experience. Users need to modify the parameters when debugging. Below are some
experience values of the control system for your reference:

u  Temperature system:

P (%) 2000 ~ 6000, I (minutes) 3 ~ 10, D (minutes) 0.5 ~ 3

u  Flux system: P (%) 4000 ~ 10000, I (minutes) 0.1 ~ 1

u  Pressure system: P (%) 3000 ~ 7000, | (minutes) 0.4 ~ 3
u  Liquid level system: P (%) 2000 ~ 8000, I (minutes) 1 ~5

- 8-7 Program Example I

PID Control Program is shown below:

MS8000
1 MOV | ID100 DIO 7 // Move ID100 content into D10
M1 D4002.7
—N ( S Yy——— [/ convert PID mode to be auto tune at
M2 the beginning of auto tune control
f starts or auto tune finish
MO
| PID | DO | D10 | D4000 | YO [ /I start PID, DO is target value, D10 is
I}/[.l detected value, from D4000 the zone
Il/llz is PID parameters area; output PID
[ result via YO
M2 D4002.7
i t & /I PID control finish, close auto tune PID
D4002.8 D4009 KO M1 mode
| H (R r——
/I if auto tune is successful, and
D4(|)|(|)2'7 D4009|_|K1 overshoot is permitted, close auto
" "~ tune control bit, auto tune finish;

If auto tune turns to be manual mode,
and auto tune is not permitted, close

auto tune control bit



Soft components function comments:
D4000.7: auto tune bit

D4002.8: auto tune successful sign

MO: normal PID control

M1: auto tune control

M2: enter into PID control after auto tune






C Language Function Block

In this chapter, we focus on C language function block’s specifications, edition,
instruction calling, application points etc. we also attach the common Function list.

9-1 Functions Summary

9-2 Instrument Form

9-3 Operation Steps

9-4 Import and Export of the Functions

9-5 Edit the Function Block

9-6 Example Program

9-7 Application Points

9-8 Function List




_ 9-1 Summary

This is the new added function in XCPPro software. This function enable the
customers to write function blocks with C language in XCPPo; and call the function
blocks at any necessary place. This function supports most of C language functions,
strength the program’s security. As users can call the function at many places and call
different functions, this function increase the programmer’s efficiency greatly.

_ 9-2 Instruction Format

1 Instruction Summary
Call the C language Func Block at the specified place

Call the C language Func Block [NAME_C]

16 bits | NAME_C 32 bits | -

Instruction Instruction

Execution Normally ON/OFF, | Suitable XC1l XC2 XC3 XC5

Condition Rising/Falling Edge | Models XCM

activation
Hardware V3.0C and above Software V3.0C and above
Requirement Requirement
2 Operands

Operands | Function Type

S1 name of C Func Block, defined by the user String

S2 Correspond with the start ID of word W in C language | 16bits, BIN
Function

S3 Correspond with the start ID of word B in C language | 16bits, BIN
Function

3 Suitable Soft Components

Word Operands System Constant | Module
D|(FO |ED |TD |CD DX (DY | DM | DS | KH D | QD
S2 °
Bit Operands System
X 1Y M S T C Dnm
S3 .




Functions and Actions F{O @ @ @

NAME_C \ \ \

I The name is composed by numbers, letters and underlines, the first character
can’t be numbers, the name’s length shouldn’t longer than 8 ASC.

I The name can’t be same with PLC’s self instructions like LD,ADD,SUB,PLSR
etc.

1 The name can’t be same with the func blocks exist in current PLC;

_ 9-3 Operation Steps

1 Open PLC edit tool, in the left “Project” toolbar, choose “Func Block”, right click it
and choose”Add New Func Block”

_j Project
=23 pLc1
=-_] Code
EE% Ladder
Id.. Insktruction List

[ <onfig Bl 4dd Hew Func Block
;él Reg Canmmen Include Func Block From Disk
@ Free Manikar
E [Data Monitor
E] Set Req Init Yalue

=-24 PLC Config

[ Password

B Serial Port

BO| BD

oAt AN

1 Save Hold Memory
I Module

v o

2 See graph below, fill in the information of your function;



Func Block Info Edit

Fune Block HameﬂFUHEl ’ versinn:kl.ﬂ.ﬂ

Description:

huthor Date: (2008 68 6 v

|0k || cencal |

3 After new create the Func Block, you can see the edit interface as shown below:

Main function’s name (it’s function block’s

name, this name can’t be changed freely, and
FIC1 - Ladder FuncBlock-FURC1

|t Information Expert Conpile users should modify in the edit window.
1 l,."*wa—a—a—wa—wa—w*wwa—a—wwwwwa—a—wwa—ww*a—wwa—wwwa—w*xwa— e
2 FunctionElockNsme: FUNC1
] Version: 1.0.0
4 Author:
5i TpdateTime: 2009-6-6 8f46:36
[} Comment ;
7
a *ﬂ'ﬂ'*ﬁt**t*1“*1“1“1“1"1"*tﬂ‘1?1?1?1"1“1"1“****t***t*****tw**t*****ﬁt**t**ﬁ***t*****ﬁ***t*f

o woid FUNC1{ WORD W , EIT E )
106 {

1z i

WORD W:  correspond with soft component D

Edit your C language .
BIT B: correspond with soft component M

program between “{}”

I Parameters’ transfer format: if call the Func Block in ladder, the transferred D
and M is the start ID of W and B. Take the above graph as the example, start with
D0 and MO, then W[0] is DO, W[10] is D10, B 0is M0, B 10 is M10. If in the
ladder the used parameters are D100, M100, then W[0] is D100, B 0 is M100.
So, word and bit component’s start address is defined in PLC program by the
user.

I Parameter W: represent Word soft component, use in the form of data group. E.g.
WI[0]=1;W[1]=W][2]+WI[3]; in the program, use according to standard C language



rules.

I Parameter B: represent Bit soft component, use in the form of data group.
Support SET and RESET. E.g: B[0]=1;B[1]=0; And assignment, for example
B[0]=B[1]

I Double-word operation: add D in front of W, e.g. DW[10]=100000, it means
assignment to the double-word W[10]W[11]

1 Floating Operation: Support the definition of floating variable in the function, and
execute floating operation;

I Function Library: In Func Block, users can use the Functions and Variables in
function library directly. For the Functions and Variables in function library, see
the list in Appendix.

I The other data type supported:

BOOL; //BOOL Quantity
INT8U; //8 bits unsigned integral
INTS8S; //8 bits signed integral
INT16U /116 bits unsigned integral
INT16S //8 bits signed integral
INT32U /132 bits unsigned integral
INT32S /132 bits signed integral

FP32, //Single precision Floating
FP64; /I Doubleprecision Floating
1 Predefined Marco #define true 1
#define false 0
#define TRUE 1
#define FALSE 0

_ 9-4 Import and Export the Functions

1 Export
(1) Function: export the function as the file, then other PLC program can import to use;

_; Project
=-33 1
=] Code
EE; Ladder
|d.. Instruction List

= Funi Block )
inﬂ prort Fune Elock i /

E Feg Comme: Eemowe Fune BElock From Froject i Func Block Name:;Fll'NCl | e ol 0. 0
@ Free Monitar Deseription:
E [rata Monitor
S Set Reg Inik value
=24 PLC Canfig
[ Password
& Serial Part

B0| BD

% AN Author: | Date: 20095 6R 6B v

3 Save Hold Memary Export@ o
Ed Ho Edit
000 Module i 2




(2) Export Format
a) Editable; export the source codes out and save as a file. If import again, the file is editable;
b) Not editable: don’t export the source code, if import the file, it’s not editable;

2 Import
Function; Import the exist Func Block file, to use in the PLC program;

g FProject -
& 23 pro1 |
=] Code
EE% Ladder
Id.. Instruction List

[ Confi
;E“I Reg Comm"l Import Fune Block From Diszk
B Free Monitor
Data Monitor
‘5] Set Reg Init Value

=24 PLC Config
[ Password
## Serial Fort

o] ED
£ CaN
ﬁi Save Hold Memory
00 Module
g /0

=24 PLC Information
@5 PLC CPU Information
E ED Information -
oo Expanzion Information

Add New Func Flock

¥ Scan Cycle )

U; Instruction Class l‘; Project

Choose the Func Block, right click “Import Func Block From Disk”, choose the correct file,
then click OK.

_ 9-5 Edit eh Func Blocks

Example: Add DO and D1 in PLC’s registers, then assign the value to D2;

(1) In “Project” toolbar, new create a Func Block, here we name the Func Block as
ADD _2, then edit C language program;

(2) Click compile after edition



FIC1 - Ladder FuncBlock—ADD 1

E Information Export Compile

1 fwwa-wwwwwwa-wwwa-wwa-wwwa-wwa-wwwwwwa-wwwwwwﬁwwwwwwﬁwwwwwwwwwwwwwwwwwwwwwwwa-wwww
2 FunctionBlockName: ADD 1
3 Version: i1.0.0
4 Anthor:
5 TpdateTime: Z2009-6-6 S:46:36
[ Cornent :
7 wlizl=wlo]l+wil1]
8 wwwa-wwwwwwa-wwwa-wa-wwwwa-wa-wwwwwwa-wwwwwﬁwﬁwwwwﬁwﬁwwwﬂ-wwwwwwﬁwwwwwwﬁwwwwwa-wwwwf
=1 roid JLDD_]. { WORD W , BIT B )
10 {
11 W[2]=W[O]+W[1]
12 i
13
<

Information

Error Lisk | Qutput

===3 !

[Errariccom):..}. fkmpfPriFuncBabD_L.c line 8] parse error at near '7

——— i
e AEmpiPrFURCERADD 1.c M

The information list

According to the information shown in the output blank, we can search and modify the
grammar error in C language program. Here we can see that in the program there is no “;” sign

behind W[2]=W[0]+W[L];

Compile the program again after modify the program. In the information list, we can corfirm

that there is no grammar error in the program,;



FIC1 - Ladder FuncBlock—AID 1

Information Expoert Compile

1 ll."ﬁﬁ1"1?ﬁﬁﬁwﬁﬁﬁﬁ1?1?ﬁﬁ1“1"1?ﬁﬁﬁ‘Tﬁﬁﬁﬁﬁ'tﬁﬁﬁﬁ'wﬁ'ﬁﬁ1"1"ﬁﬁﬁﬁ'wﬁﬁﬁﬁ'wﬁﬁﬁﬁwﬁﬁﬁﬁwtﬁﬁﬁ
2 FunctionElockMName: ADD 1
3 Version: 1040
4 Author:
1 UpdateTime: 2009-6-6 10:31:47
6 Conrment
7 W[2]=W[1]+W[O]
a oo o o o o o o o o ol ol ol o o o o
9 woid ADD 1( WoRD W , BIT B )
10 i
1:1s WL2]=W[1]+W[0O]:
12 }
13
<

Information

Etror List | Output |

1.
A dEmplPrFURcEVADD 1.0

(3) Write PLC program, assign value 10 and 20 into registers DO, D1 separately, then call Func
Block ADD_2, see graph below:

MBO00
— | | MOY  Ki0 DO H
L MOW K20 D H

MO
— } | A00_2 DO MO H

(4) Download program into PLC, run PLC and set MO.

MOY  KIO DO H

(=1

MOV K20 D H
20

[ A0D_2 DO MO H
10 oN

(5) From Free Monitor in he toolbar, we can see that D2 changes to be 30, it means the assignment
is successful;

Nedxa2nan=E20 e @@ggjfg |l ] ),
=l =Rl R iy ﬂHHHHsH § T E L A P | () &

: Ins sIns Del sDel F5h sF5  sFB sF8  sF7 F11

Free Monitor




_ 9-6 Program Example

1 Function: calculate CRC parity value via Func Block

I CRC calculation rules:

(1) Set 16 bits register (CRC register) = FFFF H

(2) XOR (Exclusive OR) 8 bits information with the low byte of the 16 bits CRC
register.

(3) Right shift 1 bit of CRC register, fill 0 in the highest bit.

(4) Check the right shifted value, if it is 0, save the new value from step3 into CRC
register; if it is not 0, XOR the CRC register value with AOO1 H and save the result
into the CRC register.

(5) Repeat step3&4 until all the 8 bits have been calculated.

(6) Repeat step2~5, then calculate the next 8 bits information. Until all the
information has been calculated, the result will be the CRC parity code in CRC
register.

1 Edit C language Func Block program, see graph below:

a void CRC_CHECKE({ WORD W , EBIT E )
10 1

14, int i,],m,n;

1z ungigned int reg cre=0xffff, k:
13

14 fori i = 0 ; i < W[O] ; i++ )
15 1

16 reg crot=W[i+l]:

17 for (J=0:3<8:3++]

1a 1

19 if (reg creos0xil)

20 reqy cro=(reg crox>1) “Oxal0l;
24, else

22 reg crosreg eroxx1;
23 B

24 b

25

Z6 w=W[0]+1;

27 n=Ww[o] +2;

Z5 k=reg crcilxEff0l;

z9 Wlw] = k>=3;

30 W[n]=reg crce&lxft;

3il i

1 Edit PLC ladder program,
DO: Parity data byte number;
D1~D5: Parity data’s content, see graph below:



MISIOOZ i MOV | H5 | DO }
| Mov | mi2 | DI f
MOV | H34 | D2
| Mov | mse | D3 H
| Mov | mm | D4 H
| mov | moo | ps H
HO i CRC_CHECK | DO | Mo |~

I Download to PLC, then RUN PLC, set MO, via Free Monitor, we can find that values in D6
and D7 are the highest and lowest bit of CRC parity value;

_ 9-7 Application Points

I When upload the PLC program in which there are some Func Blocks, the Func
Blocks can’t be uploaded, there will be an error say: There is an unknown
instruction;

I In one Func Block file, you can write many subsidry functions, can call each

other,
1 Each Func Block files are independent, they can’t call its owned functions;
I Func Block files can call C language library functions in form of floating,

arithmetic like sin, cos, tan etc.



_ 9-8 Function Table

The default function library

Constant Data Description
_LOG2 (double)0.693147180559945309417232121458 Logarithm of 2
_LOG10 (double)2.3025850929940459010936137929093 Logarithm of 10
_SQRT2 (double)1.41421356237309504880168872421 Radical of 2
_PI (double)3.1415926535897932384626433832795 PI
_PIP2 (double)1.57079632679489661923132169163975 PI/2
_PIP2x3 (double)4.71238898038468985769396507491925 PI*3/2
String Function Description

Return the first ¢ position among n

void * memchr(const void *s, int c, size_t n); o
words before s position

Compare the first n words of position
s1 and s2

Copy n words from position s2 to
sland return sl

int memcmp(const void *s1, const void *s2, size_t n);

void * memcpy(void *s1, const void *s2, size_t n);

Replace the n words start from s

void * memset(void *s, intc, size_tn); position with word ¢, and return
position s
char * strcat(char *s1, const char *s2); Connect string ct behind string s
char * strchr(const char *s, int c): Re.turn the first word c position in
string s
int stremp(const char *s1, const char *s2); Compare string s1 and s2
char * strcpy(char *s1, const char *s2); Copy string sl to string s2
Double-precision math Single-precision math .
. . Description
function function

double acos(double x); float acosf(float x); Inverse cosine function.

double asin(double x); float asinf(float x); Inverse sine function

double atan(double x); float atanf(float x); Inverse tangent function

double atan2(double y, double float atan2f(float y, float ) Inverse  tangent value  of

X); parameter (y/x)
Return  the smallest double

double ceil(double x); float ceilf(float x); integral which is greater or equal
with parameter x

double cos(double x); float cosf(float x); Cosine function

double cosh(double x): float coshf(float X): Hyperbolic cosine function
cosh(x)=(e"x+e(-x))/2.

double exp(double x); float expf(float x); Exponent (ex) of a nature data

double fabs(double x); float fabsf(float x); Absolute value of parameter x




double floor(double x);

float floorf(float x);

Return the largets dounble
integral which is smaller or equals
with x

double fmod(double x, double
y);

float fmodf(float x, float y);

If y is not zero, return the
reminder of floating x/y

double frexp(double val, int
_far *exp);

float frexpf(float val, int
_far *exp);

Break floating data x to be
mantissa and exponent
m*2”exp, return the mantissa of
m, save the logarithm into exp.

X =

double
exp);

Idexp(double x, int

float
exp);

Idexpf(float x, int

X multipy the (two to the power
of n) is x*2/n.

double log(double x);

float logf(float x);

Nature logarithm logx

double log10(double x);

float log10f(float x);

logarithm (log10x)

double  modf(double
double *pd);

val,

float modff(float val, float
*pd);

Break floating data X to be
integral part and decimal part,
return the decimal part, save the
integral part into parameter ip.

double pow(double x, double
y);

float powf(float x, float y);

Power value of parameter y (x"y)

double sin(double Xx);

float sinf(float x);

sine function

double sinh(double x);

float sinhf(float x);

Hyperbolic sine function,
sinh(x)=(e"x-e"(-x))/2.

double sgrt(double x);

float sqrtf(float x);

Square root of parameter X

double tan(double x);

float tanf(float x);

tangent function.

double tanh(double x);

float tanhf(float x);

Hyperbolic tangent function,
tanh(x)=(e"x-e"(-x))/(e"2+e"\(-X)).










SEQUENCE BLOCK

This chapter will introduce the sequence block instruction and the application.

10-1. Concept of the BLOCK

10-2. Call the BLOCK

10-3. Edit the instruction inside the BLOCK

10-4. Running form of the BLOCK

10-5. BLOCK instruction editing rules

10-6. BLOCK related instructions

10-7. BLOCK flag bit and register

10-8. Program example




Block instruction:

Instruction Function Ladder chart Chapter

Block

BSTOP | Stop the BLOCK }H}—4 BSTOP | S1 | S2 | 10-6-1
Continue  running the

BGOON }—H—' BGOON | S1 | s2 | 10-6-1
BLOCK




_ 10-1 Concept of the BLOCK

|:. 10-1-1 BLOCK summarization .j

Sequence block, which is also called block, is a program block can realize certain function.
Block is a special flow, all the instructions run in order; this is the difference from other flows.
BLOCK starts from SBLOCK and ends by SBLOCKE, you can write program between them. If
there are many pulse output instructions (or other instructions), they will run one after one
according to the condition. After one pulse outputting over then the next pulse will output.

The construction of the block is as the following:

SBLOCK n = = =— P BLOCK start

User’s program

Pulse output
Communication
Frequency inverter
Wait instruction
Instruction list

_ = = p The instructions in the
BLOCK run one after one

SBLOCKE = = = p BLOCKend




|:. 10-1-2 The reason to use BLOCK

To optimize the editing method of pulse and communication instruction in the process
In former program, XC series PLC can not support many pulse or communication
instructions in one process, but BLOCK can support this and the instructions will run in

sequence.
Unavailable x Available v
STL S0
STL SO
MO
MO ‘
} PLSR DO D2 D4 YO ‘ PLSR DO D2 D4 YO |—
PLSR DO D2 D4 YO STLE
Former
STLE STL 81
M1
} PLSR DO D2 D4 YO—
STLE
M
‘ ‘ SBLOCK Sequence bl ockl
After DPLSR D0 D2 D4 YO |
using
block DPLSR D6 D8 D10 Y0 N
SBLOCKE ]




_ 10-2 Call the BLOCK |

In one program file, it can call many BLOCK; the following is the method to add BLOCK in
the program.

. 10-2-1 Add the BLOCK . I

Open XCPpro software, right click the sequence block in the project bar:

Project

Eﬁ Project

=3 rc1

=] Code

EE% Ladder

. Inskruction List
Fun Block

------ Config Block

. S |
/=] comment Editar [ Add Sequence Block

----- @ Free Monitor
..... l—_-'TI Makas Momikar

Click “add sequence block” will show below window:

Edit Sequence Block 1 X|

Comment : |Sequem:e Elackl |

Add » Edit Delete |T.prards Dowrorards |

Skip Output

[ ]Insert h 0K J[ Cancel J

You can edit the program in this window. Upwards and downwards are used to change the
position of the instruction in the block.
There is a “Insert” choice on the bottom left of the window, when selecting it, the add button
will become insert:



Edit Sequence Block 1 X

Comment : |Sequence Bloeclkl |

Erlnsert + Edit Delete |Upwards Downwards

& |

Skip (utput

[ frser Lo [ Cameat |

The difference between insert and add:

Add is to add instructions in the end of the block; insert can add instruction in any place in
the block.

Click add button, you will see the instructions can be added in the block.

Edit Sequence Block 1

Comment |Sequence Bloclkl

Edit Delete |Upwards Dovnwrards

Common ITtem

Pulze Item
Modbus Ttem

Frequency Inwerter Item

Free Format Communication Item

Wait Item

E. 10-2-2 Move the BLOCK .:I

If you want to move the block to other position, you have to select the former block and
delete it.




_| I c ence Blocki

DSPLER DO D2 D4 Y0

=R DE DS D10 %0

Then put the cursor in the place you want to move:
(TN

Right click the “add to lad” in the project bar:

Project al PLC1 - Ladder|
_;1 Project 4
=-E3 pPLC1

| ha0

-] Code
EE% Ladder : _|

|d.. Instruckion List

Func Block,
1 Corfig Block
=[] sequence Block
Sequence Block
= comment Editor [
@ Free Monitor Delete Sequence Block
3 Daka Monikar |

4dd To Lad

Now the block is moved to the new place:

—| £ELOCK Sequence Blockl |

| DSPLSRODODZD4 w0 |

- DSPFLSRDEDE D10 YD

SR SELOCKE L




E. 10-2-3 Delete the BLOCK

You can select the whole block and delete it. If you want to delete the block forever, please
right click the block you want to delete in the project bar and select “delete sequence block”. After

this operation, you can not call this block anymore.
Froject =

=8

EQ Praoject

PLZ1
] Cade

EE% Ladder

-[=] Comment Editar

@ Free Monitor

1 miaka Morikos

— PLC1 - Ladder |
(] :
¢ B
MIo ’
oo ——
4dd To Lad

Delete Sequence Block

I 1

E. 10-2-4 Modify the BLOCK

There are two methods to modify the block.

A double click the start or end instruction to modify all the instructions in the block.

a0

.pl-"'"-—-'_'_‘_‘-h""‘-q._

H|

Edit Sequence Block 1

Comment |Sequence Elaeclkd

< EBLOCHK Sequence Blockl |1
|I""l-|.._|_|__ ___,..--F"'"

| cspLsRDODZDa v H

Add » Edit Delete |Upwards Dowrorards

Skip

Jutput

[] Insert

ok || cencel |




B double click one instruction in the block to modify it:

_{ I [ SELOCK Sequence Block1 I
’__,-l—l-'_'__ __‘_‘—l—h.__‘__..L
[ bspish D0 D2 D4 v0 L
e SELOCKE b
Pulse Config E|

[] Skip |:| Conment: [Pulse Config |

@ Single O 24 Segment @ Opposite O Abzolute

Frequency:‘DU ‘ Fulsze FHumber: hecelerate And Decelerate Time: Output Fulse T Num:

Config ¥alue

Accelerate And Decelersms Time: [0 5

| B 1 Pulze Fum: 0
ioy
oul | Bead From PIC | | rite To PLC | [ OE Cancel

4%

_ 10-3 Edit the instruction inside the BLOCK

I:. 10-3-1 Common item .j

Use command to edit the program.
Open the block editing window, click add/common item:
dit bequence bloc

Comment : |Sequem:e Elockl

Add ~|Edit Delete |Upwards Downwards

| Common Item

Pulze Item
Modbuz Item
Frequency Inwerter Item

Free Format Communication Item

Wait Ttem

It will show the editing window:

X |

Instruction List

DSkip \:’ Comment |Instruction List

Moy 00 D1
MUL DS D10 D20

0k | [ Eaneal




User can add instructions in this window.

SKIP condition: can control the stop and running of the instructions. When select skip and
enter coil in it, if the coil is ON, the instructions will stop.

Comment: can modify the note for this instruction.

B

f, Comment: |calculati-:-n]_:> |

MO¥ Do D1
ML DS D10 D20

After setting, the block will be changed as the following:

- SELOCK Sequence Block2 -

W20
—| |——| calculation |—
[ SELOCKE L

|:. 10-3-2 Pulse item .j

Open the pulse item window:

1 v

Pulse Config 4
[] skip Comment: | W e |

@ Single O 24 Segment @ Opposite O Abzolute

Frequency: Fulze Fumber: |02 | hocelerate And Decelerate Time: Output Fulse ¥ Hum: Y0

Config Value

hccelerate And Decelerzms Time: O :

lRead From FLC J l'ﬁ'rite To FLC ] | 0K ] l Cancel

Set the pulse output frequency, numbers, output terminals, accelerate/decelerate time and so
on. Then add the pulse instruction in the block:

e SELOCK Sequence Block1 L

| DsPLSR oo b2 D4 vo |

SR SELOCKE H

1 the pulse output instructions are all 32bits.




I:. 10-3-3 Modbus item .:I

Open the modbus item window:

Modbus Config &|

[]&kip I:, Comment : |1-:n:1bus Config |

Select Instruction: |C.:.il FRead[COLE] Vl

Coil Read[COLR]

Remote Station Hum: COR Huam: E
Eemote Coil Address: Coil Count:
Local Coil Address:

| ok || Cemcel |

Select the modbus instructions, set the address and com port, then software will build an
instruction.

| SELOCK Sequence Block2 =

— KO K1 MDD K2 |

S SELOCKE =

E. 10-3-4 Wait item .:I

There are two modes to wait.
A flag bit

WHait Config

DSkip l:, Comment : |'|'|'ait Config |

()il ait Coil Flagz: | [M11

@ e E Tonier |:|

B timer wait



- - v
Wait Config | X
|:| Skip D Comment : |'|'|'ait Config

Citais Ceal Pl |:]
(%) Wait T Timer: T10 Time: |E100|

The ladder chart is as the following:

I SELOCK Sequence Block2 -
| WAT  TI0 K100 -
S SBLOCKE -

. 10-3-5 Frequency inverter item . I

Users only have to set the parameters in below window, the PLC will communicate with the
frequency inverter.

- o]
Interver Config
[] skip I:I Comment : nt-‘:rv-‘:r Confiz |

Trverter station Han Orcom @ comz O coms

Contrel Inwerter hction |I1werter Status Read Into || User Define|

|:| Write Const Value:

Fun Inching Eun Decelerating Stop
Forward Run Inching Forward Bun Exigent Stop
Bacloward Eun Inching Baclward Eun Inching Stop Error BReset

|:| Write From Reg: |:|

There are four areas in the window, the following will introduce one by one:
A Inverter station number and serial number
Set the station number of the frequency inverter and the PLC serial port:

Interver Config
[]5kip ’:I Comment : nterver Config |

Inverter Station Hum: B Crcom & ocomz O comz

| Control Inwerter Action |I1werter Status Read Into | Vser Define|




B Control inverter action
There are two modes to set parameters.
First one is write constant value:

Control Inwverter Action |Im«'erter Status Read Into " User Define

[ firite Comst Yalue:

O Run @Inchlngﬂm '::? Decelerating Stop

C:I Forward Run {:} Inching Forward Bun O Exigent Stop

O Bacloward Eun O Inching Baclward Run O Inching Stop O Error Reset

Second one is to set the parameters in register:

Write From Reg:

C Inverter status read into
To read the status from the frequency inverter to the PLC register.

| Control Inwerter ﬁu:tiu:unl Inverter Status Read Into |U5er Define |

Output ¥oltage: I:I
Motor’ = Rotate Speed: I:I

Setting Frequency: |DLE Module' = Temperature: I:I

Output Fregquency: 034 VI Analogz Input: |:|

CI Analog Input:

Software Verszion: I:I

Error Code:

Status:

il

Output Current:

Buz Voltage:

il

D User define
To write or read the frequency inverter address flexible.

Contrel Inwerter Action " Inverter Status Read Into || User Define |

i 4dd Edit Delete

Type Address Reg/Humber Comment

For example, add a writing inverter instruction:



User Define

Comment : |wri+.e to inverter]| |

O Eead Inwerter @ frite Inverter

Interver Address(HEX): 2000

D Write Const ¥Value: |:|
@ Write From Regiszter: D100

| ok || Cemcal |

Add a reading inverter instruction:

User Define [z
|

Comment : |read krror code

@ Kead Inwerter O Write Inverter

Interver Address (HEX): 2100
Regicster Address: DZz00

| ok || Cencal |

The result after adding:

|C|:untr|:|1 Inverter hetiom " Inverter Status Read Into | User Define

i 4dd Edit Delete

Type Address Eeg/Humber Comment

Frequency inverter instructions will not expand in the block.




I:. 10-3-6 Free format communication item

Add free format communication instructions in the block.
For example, select “send” instruction, first address set to DO, serial port is 2, 16 bits.
i 2dd Edit Delete |Upwards Dovrwrar d= | SerialPort CnnfigJ

(%) Send () Reew First Address: comt & comz (O com3 1Ebit (%) 1Bbit

There are two methods to set the data. Const data is to set the value directly. Reg is to set the
value via register.

¢

Free Comm Config

@ Const Data |1|:I|:I |

| ok || Cencal |

Free Comm Config

|
\

Data  |Check Out|

O Const Data | |

| ok || cemcal |

Change to check out tab, select the checking mode.

Free Comm Config

[Data | Checlk Out |
s

O ot Start Address:
P&
w

’ |
X

O LEC (Modbus ASCIT) Check Out Length:[3
(%) CEC (Modbus RIU)

Besides, it needs to set the communication parameters. Click “serial port config”:



H e 45 a8 il e B
DSkip |:| Comment | |

Add Edit Delete |T_prards Dowrrards | SerialPort ConfigJ

(#) Send () Recw First Add.ress: Crcomi GO ocomz (O coms (ebit (%) 16bit

Index Use Txpe Data

_ 10-4 Running form of the BLOCK

1 If there are many blocks, they run as the normal program. The block is running when the
condition is ON.
A the condition is normal ON, normal OFF coil

M1

SBLOCK  Sequence block 1
M2

SBLOCK Sequence bl ock 2
M3

SBLOCK Sequence bl ock 3

Scanning period 1 Scanning period 2 | Scanning period 3 |

»
»

!

|
|
|
!
! M1
|
|
|
|
| M2

|
| M3 |
|

Blockl Blockl, Block2 Blockl, Block2, Block3




B the condition is rising or falling edge of pulse

M1
||
LT ‘ SBLOCK Sequence bl ock 1
M2
LT | SBLOCK  Sequence bl ock 2
M3
||
lr ‘ SBLOCK  Sequence bl ock 3

When M1, M2, M3 is from OFF to ON, all these blocks will run once.

2 The instructions in the block run in sequence according to the scanning time. They run one after
another when the condition is ON.
A Without SKIP condition

\M? Y0

\ « )
\M} Y1
| « )
M2
\
\T \ SBLOCK ~ Sequence bl ockl

DPLSRD 0 D2 D4 YO

DPLSRD 0 D2 D4 Y1

Inverter Gonfig

SBLOCKE

The instructions running sequence in block 1 is shown as below:



Scanning period 1

Scanning period 2 Scanning period 3 Scanning period 4 Scanning period 5

| | |

| | | | |

; | | ; i

> > > > >

! i i ! !

[ | | [ [

M2 . . . : :

| | ! !

| | i i

| | | | |
: | | i i L o
I : : -3 BLOCK condition is

: PLS YO I PLSY1 Inverter config 0
! : . : OFF and all the

i | | o
! | | I I sequence instructions
! : : | | arefinished running.

! - |

BLOCK running | ™

| |

| |

| |

Mo Y0
| | ( )
M Y1
|| ( )
M2
} i SBLOCK Sequence blockl T
M3
44 }7 DPLSR DO D2 D4 YO ]
4
41\/‘ }7 DPLSR D0 D2 D4 Y1
A e
SBLOCKE I
Explanation:
A) When M2 is ON, block 1 is running.
B) All the instructions run in sequence in the block.
C) M3, M4, M5 are the sign of SKIP, when they are ON, this instruction will not run.
D) When M3 is OFF, if no other instructions use this YO pulse , DPLSR D0 D2 D4 YO0 will
run; if not, the DPLSR D0 D2 D4 YO0 will run after it is released by other instructions.
E) After “DPLSR DO D2 D4 YO0~ is over, check M4. If M4 is OFF, check “DPLSR DO D2

D4 Y1”, if M4 is ON, check M5. If M5 is OFF, “inverter config” will run.



_ 10-5 BLOCK instruction editing rules

In the BLOCK, the instruction editing should accord with some standards.

1 Do not use the same pulse output terminal in different BLOCK.

NO

X

YES V

M1

SBLOCK Sequence blockl

T

DPLSR D0 D2 D4 YO

SBLOCKE

SBLOCK Sequence bl ock2

DPLSR D10 D12 D14 YO

SBLOCKE

M1

SBLOCK Sequence blockl

T

DPLSR D0 D2 D4 YO

SBLOCKE

SBLOCK Sequence block2

DPLSRD10D12D14 Y1

SBLOCKE

2 Do not use the same pulse output terminal in

BLOCK and main program.

NO

X

YES V

DPLSR D0 D2 D4 YO

SBLOCK Sequence bl ockl

DPLSR D10 D12 D14 YO

SBLOCKE

DPLSR DO D2 D4 Y1

S
—

SBLOCK Sequence blockl

DPLSR D10 D12 D14 YO

SBLOCKE

3 There only can be one SKIP condition for one BLOCK instruction.

NO

X

YES

v

-

SBLOCK Sequence blockl

DPLSR D0 D2 D4 YO0

SBLOCKE

SBLOCK Sequence blockl

H—

DPLSR D0 D2 D4 YO0

SBLOCKE




4 The SKIP condition only can use M, X, can not use other coil or register.

NO x YES V
" "
| SBLOCK Sequence blockl | | | SBLOCK Sequence blockl

" ™
| DPLSR D0 D2 D4 YO I | DPLSR D0 D2 D4 YO I

i "
[ DPLSRDOD2D4YL [ | [ DPLSRDOD2D4YL [ |
SBLOCKE ] SBLOCKE ]

5 The output instructions can not be HSC, PLSF, PWM, FRQM.

NO x YES V

"
|

ﬂ

SBLOCK Sequence blockl [ Mﬂ

‘ SBLOCK  Sequence blockl

I HSCR €500 DO N M1
| ‘ DPLSY K30 D1 Y0

PLSF DO YO ‘M

‘ DPLSR DO D2 D4 Y1

|| PWM K100 DO Y1

SBLOCKE

SBLOCKE

6 LabelKind type can not be used in the block

Sign P, | can not be used in block. Even they can be added in block, but they do not work in
fact.




_ 10-6 BLOCK related instructions

I:. 10-6-1 Instruction explanation .j

|Q stop running the BLOCK [BSTOP]

1 Summarization
Stop the instructions running in the block

[BSTOP]
16 bits BSTOP 32 bits -
Condition | NO,NC coil and pulse edge | Suitable types | XC1 XC2 XC3 XC5 XCM
Hardware | V3.li and above Software V3.1h and above
2 Operand
Operand | Function Type
S1 The number of the BLOCK 16 bits, BIN
S2 The mode to stop the BLOCK 16 bits, BIN

3 Suitable component

Word Operand Register Constant Module
compo D|FD |ED |TD |CD |DX | DY (DM | DS | KH D | QD
nent S1 . °

S2 K

. Ml
Function A BSTOP

) ()

| S2 is the mode to stop BLOCK, operand K1, K2
KO: stop the BLOCK slowly, if the pulse is outputting, the BLOCK will stop after the

pulse outputting is finished.
K1: stop the BLOCK immediately; stop all the instructions running in the BLOCK.



@  Continue running the BLOCK[BGOON] |

1 Summarization
This instruction is opposite to BSTOP. To continue running the BLOCK.

[BGOON]
16 bits BGOON 32 hits -
Condition | Pulse edge Suitable types XC1l XC2 XC3 XC5 XCM
Hardware | V3.li and above Software V3.1h and above
2 Operand
Operand | Function Type
S1 The number of the BLOCK 16 bits, BIN
S2 The mode to continue running the BLOCK 16 bits, BIN

3 Suitable component

Word | Operand Register Constant Module
Comp D|FD |ED |TD |CD |DX | DY (DM | DS | KH D | QD
onent | S1 . °

S2 K

3 () ()

Function 5 BGOON K1 KO

1 S2 is the mode to continue running the BLOCK. Operand: KO, K1.
KO: continue running the instructions in the BLOCK. For example, if pulse
outputting stopped last time, BGOON will continue outputting the rest pulse.
K1: continue running the BLOCK, but abandon the instructions have not finished last
time. Such as the pulse output instruction, if the pulse has not finished last time,
BGOON will not continue outputting this pulse but go to the next instruction in the
BLOCK.



|:. 10-6-2 The timing sequence of the instructions .j

1 BSTOP K1KO0O +BGOON K1KO0

MO
=l [ SBLOCK Sequence Block! H
| DSPLSRDODZD4%D M
S SELOCKE =
M1
=l [ BSTOP ki ko H
M3
=l [ BGOONK ko H
! | ! | | !
I Scanning periodl  Scanning period 2 Scanning period & Scanning period 4 Scanning period 3
| VI > > > >
o
A

Conjitinn M1

A

|
i
i
T
i
i
!
Conditign M3 |
i
i
i
i
i
i
i

When MO is from OFF - ON, run “DSPLSR D0 D2 D4 Y0” in the BLOCK to output the
pulse; when M1 is from OFF - ON, the BLOCK stops running, pulse outputting stops at once;
when M3 is from OFF - ON, abandon the rest pulse.



2 BSTOP K1KO0O +BGOON K1K1

hA0l
_m | SBLOCK Sequence Blockl |

DEPLSR D0 D2 D4 50 |—

|
S SELOCKE L
|

| | | PLS YO
i i i

h1
=l [ BsTOP K o |
ha4

=l [ BGOONKI Wi |

! ! ! ! ! !

#canning period 1 Scanning period 2 | Scanning period 3 | Scanning period 4  Scanning period 5 |

! ;! R R ;! R

| g o o o o

Condition MO i i i |

A : : : :

| ! ! ! !

- | i i i i

Condition M1 ! ! !

N A | | |

; ! ! !

! ! ! ! !

] | Conditign M4 | |

: [ : A : :

P L | | | |

| L | 2 i i

Y A 4 r r r

T | ! ! !

PLS YO : || i i

| | T \2 | |

| |

| |

When MO is from OFF - ON, run “DSPLSR D0 D2 D4 Y0” in the BLOCK to output the
pulse; when M1 is from OFF - ON, the BLOCK stops running, the pulse outputting stops at once;
when M4 is from OFF - ON, output the rest pulses.



3 BSTOP K1K1 +BGOON K1KO0

hA0l
_m | SBLOCK Sequence Blockl |

DEPLSR D0 D2 D4 50 |—

|
S SELOCKE L
I

hd2
=l [ BSTOR K Wi |
A3

=l [ BGOONKI ko |

! ! ! ! ! !

#canning period 1 Scanning period 2 | Scanning period 3 | Scanning period 4  Scanning period 5 |

! ;! R R ;! R

| g o o o o

Condition MO i i i |

A : : : :

! ! ! !

- | i i i i

! Candition M2 ! ! !

: A : : :

! ! ! !

! ! ! ! !

] | Conditign M3 | |

: [ : A : :

P L | | | |

l N | | | |

- — | | |

PLS YO i i i

| | |

| | |

| | |

When MO is from OFF - ON, run “DSPLSR D0 D2 D4 Y0” in the BLOCK to output the
pulse; when M2 is from OFF - ON, stop the BLOCK, the pulse will stop slowly with slope, when
M3 is from OFF - ON, abandon the rest pulses.



4 BSTOP K1K1 +BGOON K1K1

hA0l
_m | SBLOCK Sequence Block |

DSPLER DO D2 D4 50 |—

BSTOR K1 ki |

=%

|

S SELOCKE k
|
|

BGOOMN K1 k1t |

=3

écanning period 1 Scanning period 2 Scanning period 4  Scanning period 5

|
i !
Candition MQ
A

Scanning period 3

»
>

»
>

\ 4

|

|

|
» »
» »

|

|

|

I

Candition I\/?
A

A

I
I
|
I
4 i v

PLS YO

|

[

[

T

[

[

!

Canditign M4 [
A :
!

[

[

[

[

i

[

When MO is from OFF - ON, run “DSPLSR D0 D2 D4 Y0” in the BLOCK to output the
pulse; when M2 is from OFF — ON, stop running the BLOCK, the pulse will stop slowly with
slope; when M4 is from OFF - ON, output the rest pulses.

Please note that though the BSTOP stops the pulse with slope, there maybe still some pulses;
in this case, if run BGOON K1 K1 again, it will output the rest of the pulses.



_ 10-7 BLOCK flag bit and register

1 BLOCK flag bit:

Address Function Explanation
M8630

M8631 BLOCKU1 running flag

M8632 BLOCK?2 running flag 1: running

0: not running

M8730 BLOCKZ100 running flag

2 BLOCK flag register

Address Function Explanation

D8630
D 8631 BLOCKZ1 current running instruction

D8632 BLOCK?2 current running instruction
BLOCK use this value when monitoring

D8730 BLOCK10 current running instruction




_ 10-8 Program example

Example:

This example is used in the tracking system. The process is like this:

Output some pulses and prohibit the exterior interruption.

Continue outputting the pulse but at low speed, and open the exterior interruption. When checked
the exterior cursor signal, stop the pulse outputting and machine running.

Ladder chart:
M8002 M8050
| (s )
>‘(‘0
T SBLOCK Sequence bl ockl| |
DPLSR| DO D4 YO
Instruction list||
DPLSR| D100 | D102 | D104 | YO
SBLOCKE
Mqooo
L MOV | K1000 DO
MOV | K20000 D2
MOV KO D4
MOV K100 D100
MOV | K300 D102
MOV K20 D104
10000
MQOOO
L STOP YO0
M8050
( s )
IRET

The instruction list content:
RST M8050

Notes:

M8050: prohibit the exterior interruption

PLC power on, prohibit the exterior interruption
BLOCK starts

Output the pulses and move some distance
Reset M8050, open the exterior interruption
Output the pulses at low speed

BLOCK ends

The first pulse frequency
The first pulse numbers

Accelerate/decelerate time for the first pulse

The second pulse frequency
The second pulse numbers

Accelerate/decelerate time for the second pulse

The interruption starts

Stop outputting the pulse
Close the interruption

The interruption ends






Special Function Instructions

In this chapter, we mainly introduce PWM pulse width modulation, frequency detect,
precise time, interruption etc;

11-1 PWM Pulse Width Modulation

11-2 Frequency Detect

11-3 Precise Time

11-4 Interruption




Instructions List

Mnemonic Function Circuit and soft components Chapter
Pulse Width Modulation, Frequency Detection

Output pulse with the
PWM specified  occupied | i+ Pwm| s1| s2 [ D | 11-1

ratio and frequency

FRQM | S1| D | S2 | S3
FRQM Frequency Detection }HH © ‘ ‘ ‘ ‘ ‘ 11-2
Time
o —— STR| D1 | D2 |
STR Precise Time 11-3
i i — STRR | S

STRR Rea(_j Precise Time -- 11-3

Register

— STRS| S
STRS Stop Precise Time -- 11-3
Interruption
El
El Enable Interruption ‘ 11-4-1
Dl Disable Interruption ‘ 11-4-1
IRET

IRET Interruption Return ‘ 11-4-1




_ 11-1 PWM Pulse Width Modulation

1 Instruction’s Summary
Instruction to realize PWM pulse width modulation

PWM pulse width modulation [PWM]
16 bits | PWM 32 bits | -
instruction instruction
execution normally ON/OFF coil suitable XC1l XC2 XC3 XC5
condition models XCM
hardware - software -
requirement requirement
2 Operands
Operands | Function Type
S1 specify the occupy ratio value or soft component’s ID | 16 bits, BIN
number
S2 specify the output frequency or soft component’s ID | 16 bits, BIN
number
D specify the pulse output port bit

3 Suitable Soft Components

Word Operands System Constant | Module
D|(FO |ED |TD |CD (DX (DY | DM | DS | KH D | QD
S1 o | o ° ° .
S2 o | o ° ° .
Bit
Operands System
X 1Y M S T C Dnm
D °

_ (sv) (=)
Function  and F«H PWM ‘ K100 ‘ D10 ‘ Y0 ‘

Action




The occupy ratio n: 1~255
Output pulse f: 0~72KHz
Pulse is output at Y000 or Y001 (Please use transistor output)

The output occupy/empty ratio of PMW =n /256x 100%

I PWM output use the unit of 0.1Hz, so when set (S2) frequency, the set value is 10 times of

the actual frequency (i.e. 10f). E.g.

720000.

to set the frequency as 72KHz, then set value in (S2) is

I When X000 is ON, output PWM wave when X000 is OFF, stop output. PMW output

doesn’t have pulse accumulation.

>

In the left graph: TO=1/f
T/TO0=n/256

- 11-2  Frequency Testing I

1 Instruction’s Summary

Instruction to realize frequency testing

frequency testing [FRQM]

16 bits | FRQM 32 bits | -

instruction instruction

execution normally ON/OFF coil suitable XC1 XC2 XC3 XC5 XCM
condition models

hardware - software -

requirement requirement

2 Operands
Operands | Function Type
S1 Specify the sampling pulse number or soft component’s | 16 bits, BIN
ID number
S2 Specify the frequency division choice’s number 16 bits, BIN
S3 Specify the pulse input port bit
D specify the tested result’s soft component’s number 16 bits, BIN




3 Suitable Soft Components

Word Operands System Constant | Module
D|Fm |ED |TDO |CD |DX |DY |[DM | DS | KH D | QD
S1 ° ° . °
S2 °
D . ° .
Bit Operands System
X |Y M S T C Dnm
S3 °
FUNCTIONS ~ AND | | 000 (1) G2) ()
ACTIONS %% FRQM | K20 | D100 | K1 | X003 |
I  S1:sampling pulse number: the number to calculate the pulse frequency
I D: tested result, the unit is Hz.
I S2: Frequency division choice. It can be K1 or K2;
When the frequency division is K1, the range is: no less than 9Hz, precision range:
9~18KHz.
When the frequency division is K2, the range: no less than 300Hz, precision range:
300~400KHz.
I In frequency testing, if choose frequency division as K2, the frequency testing

precision is higher than frequency division K1.

When X000 is ON, FRQM will test 20 pulse cycles from X003 every scan cycle.

Calculate the frequency’s value and save into D100. Test repeatedly. If the tested

frequency’s value is smaller than the test bound, then return the test value as 0.

The pulse output to X number:

Model X Number
XC2 series 14/16/24/32/48/60 1/0 X1l X6 X7
14 1/0 X2 X3
XC3 series 24/32 1/0 X1 X11 X12
48/60 1/0 XC3-19AR-E | X4 X5
XC5 series 24/321/0 X3
48/60 1/0 X1 X11 X12
XCM series 24/32 1/0 X3




_ 11-3 Precise Time

1 Instruction List
Read and stop precise time when execute precise time;

precise time [STR]

16 bits | - 32 bits | STR

instruction instruction

execution edge activation suitable XC1l XC2 XC3 XC5 XCM
condition models

hardware - software -

requirement requirements

read precise time [STRR]

requirement

requirements

16 bits | - 32 bits | STRR

instruction instruction

execution edge activation suitable XC1l XC2 XC3 XC5 XCM
condition models

hardware V3.0e and above software -

stop precise time [STRS]

requirement

requirements

16 bits | - 32 bits | STRS

instruction instruction

execution edge activation suitable XC1l XC2 XC3 XC5 XCM
condition models

hardware V3.0e and above software -

2 Operands
Operands | Function Type
D Timer’s Number bit
D1 Timer’s Number bit
D2 specify timer’s value or soft component’s ID | 16 bits, BIN
number
3 Suitable Soft Components
Word operands system constant | module
D | D T |CD DX | DY |[DM | DS | KH D | QD
D2 ° ° ° ° °
Bit operands system
X |y S T C Dnm
D .
D1 .




FUNCTIONS
AND
ACTIONS

D1: Timer’s number. Range: T600~T618 (T600 T602 T604 T618, the

Precise Time

number should be even)
D2: Time Value
The precise timer works in form of 1ms

The precise timer is 32 bits, the count range is 0~+2,147,483,647.

When X000 turns from OFF to ON, timer T600 starts to time, when time

accumulation reaches 100ms, set T600; if X000 again turns from OFF to

ON, timer T600 turns from ON to OFF

accumulation reaches 100ms, T600 again reset. See graph below:
I When run STR instruction, reset the timer, then start to time;

read the precise time

X0
- STR ‘ T600 ‘ K100 ‘
™

MO ‘

- . RsT \ T600 \

See time graph below:

restart to time, when time

0 || |
T600

100ms 100ms
MO

stop precise time

X0
i

STRR

T600 1

MO
—

STRS

T600

When X000 changes from OFF to ON, move the
current precise time value into TD600 immediately,

no relate to the scan cycle;

When MO000 changes from OFF to ON, execute
STRS instruction immediately, stop precise time
and refresh the count value in TD600. No relate to

the scan cycle;



Precious Time Interruption

I  When the precise time reaches the count value, generate a correspond
interruption tag, execute some interruption subroutines.

1 Start the precise time in precise time interruption;

1 Every precise timer has its own interruption tag, see table below:

— STR \ T600 \ K100 \

= -—

MO

—i |

RST \ T600 \

FEND

13001

U

When X000 changes from OFF to be ON,
timer T600 starts to time. When time
accumulates to 100ms, set T600; meantime,
generate an interruption, the program jumps to
interruption tag 13001 and execute the
subroutine.

Interruption Tag correspond with the Timer

Timer’s Nr. Interruption Tag
T600 13001
T602 13002
T604 13003
T606 13004
T608 13005
T610 13006
T612 13007
T614 13008
T616 13009
T618 13010




_ 11-4  Interruption I

XC series PLC are equipped with interruption function. The interruption function
includes external interruption and time interruption. Via interruption function we can
dispose some special programs. This function is not effected by the scan cycle.

I:. 11-4-1 External Interruption .j
The input terminals X can be used to input external interruption. Each input
terminal corresponds with one external interruption. The input’s rising/falling edge
can activate the interruption. The interruption subroutine is written behind the main
program (behind FEND). After interruption generates, the main program stops
running immediately, turn to run the correspond subroutine. After subroutine running

ends, continue to execute the main program.
<_Main Prog.

Input interrupt ﬂ

Main Prog.

External Interruption’s Port Definition

XC3-14
Pointer Nr. Disable the
Input — " int i
Terminal Rlsmg Fa mg_; |.n errup_lon
Interruption | Interruption instruction
X7 10000 10001 M8050
XC2 series XC3-24/32 XC5-48/60
Pointer Nr. Disable the
Input — " in i
Terminal Rlsmg Fa mq |.n errup_lon
Interruption | Interruption Instruction
X2 10000 10001 M8050
X5 10100 10101 M8051
X10 10200 10201 M8052
XC3-48/60 XC3-19AR-E
Pointer Nr. Disable the
Input — - in i
Terminal Rlsmg Fallmq |.n errup_lon
Interruption | Interruption Instruction
X10 10000 10001 M8050
X7 10100 10101 M8051
X6 10200 10201 M8052




XC5-24/32 XCM-24/32-

Input _ Pointer Nr. - .Disable 'fhe
Terminal Rlsmg Fallmg |.nterrupt_|on
Interruption | Interruption instruction
X2 10000 10001 M8050
X5 10100 10101 M8051
X10 10200 10201 M8052
X11 10300 10301 M8053
X12 10400 10401 M8054

Interruption Instruction

Enable Interruption [EI]

I

I

L

:

I interruption

range

5

L

;

10000 interruption

IE
g

I

O_.

Io100 interruption

IEE

—

E

Interruption’s Range Limitation

Disable Interruption [DI] Interruption Return [IRET]

I If use EI instruction to allow
interruption, then when scanning the
program, if interruption input changes
from OFF to be ON, then execute
subroutine , return to the original
main program;

1 Interruption pointer (1****) should be behind
FEND instruction;

I PLC is default to allow interruption



g

1 Via program with DI instruction,

interruption set interruption forbidden area;
allowed 1 Allow interruption input between
o © El~DI
- ® I If interruption forbidden is not

required, please program only with

e El, program with DI is not

L \_) required.
FEND
Disable The Interruption

- -—

interruption I Every input interruption is equipped

- . with special relay (M8050~M8052) to
—! MEDS0 disable interruption;

1 In the left program, if use MO to set

0B

FEND
M8050 “ON”, then disable the
interruption input at channel 0.
1
IEET interruption
forbidden

E

|:. 11-4-2  Time Interruption .j

FUNCTIONS AND ACTIONS




In the condition of main program’s execution cycle long, if you need to handle
a special program; or during the sequential scanning, a special program needs
to be executed at every certain time, time interruption function is required.
This function is not affected by PLC’s scan cycle, every Nm, execute time
interruption subroutine.

I Time interruption is default in open status, time interruption subroutine is similar
with other interruption subroutine, it should be written behind the main program,
starts with 140xx, ends with IRET.

I There are 10CH time interruptions. The represent method is 140**~[49** (***”
means time interruption’s time, unit is ms. For example, 14010 means run one
channel time interruption every 10ms.

Interruption Nr.

Interruption | Interruption Description
Nr. Forbidden
Instruction
140** M8056
141** M8057
142** M8058
143** -

‘xR represents time

144%* - _ _ _
interruption’s time, range

145%* - o

|46 from 1 to 99, unit is ms.

147%* -

148** -

149%* -




Interruption range’s limitation

I Normally time interruption is in “allow” status
I With EI DI can set interruption’s allow or forbidden area. As in the above
graph, all time interruptions are forbidden between DI~EI, and allowed beyond
DI~EL.
i > Interruption Allowed
Lo | > Interruption Forbidden
i
! > Interruption Allowed
FEND
i > Interruption Program

M8056 Allowed forbid interrupt

L

1 Inthe left example program, if use MO to

Interruption time interruption.
Program

:

) 1 The first 3CH interruptions are equipped
Interruption with special relays (M8056~M8059) to

enable M8056 “ON”, the forbid OCH’s






Application Program Samples

In this chapter, we make some samples about pulse output instruction, Modbus
communication instructions and free format communication instructions etc.

12-1 Pulse Output Sample

12-2  Modbus Communication Sample

12-3 Free Format Communication Sample




_ 12-1 Pulse Output Application

Example: below is the example program to send high/low pulse in turn

Each Parameter:

Stepping motor parameters: step angle= 1.8 degrees/step, scale=40, pulse number per rotate is

8000

High frequency pulse: maximum frequency is 100KHz, total pulse number is 24000 (3 rotates)
Low frequency pulse: maximum frequency is 10KHz, total pulse number is 8000 (1 rotates)

Ladder Program:

M8002
11 SET MO
M10
b DMOV | K100000| D200 [
DMOV | K24000 | D210 H
MOV K100 | D220 H
M10
i DMOV | K10000 | D200 H
DMOV | K8000 | D210 H
M1 TO K20
11 ( ——
TO
{1 RST M1 H
SET MO M
M8170
}H RST MO H
SET M1 M
ALT M10 H
MO
I} DPLSR | D200 | D210 | D220 | YO H

Instruction List:

LD M8002
SET MO
LDF M10
OR M8002

DMOV  K100000 D200
DMOV K24000 D210
MOV K100 D220
LDP M10

DMOV  K10000 D200

/finitial positive pulse coil

//set MO ON

/IM10 falling edge activate condition

/Nnitial data

/Imove decimal data 100000 into DWORD D200
/I move decimal data 24000 into DWORD D210
/I move decimal data 100 into DWORD D220
/IM10 rising edge activate condition

/I move decimal data 10000 into DWORD D200



DMOV K8000 D210 /I move decimal data 8000 into DWORD D210

LD M1 /IML1 status activate condition

ouT TO K20 /1100ms timer TO, time 2 seconds

LD TO /ITO status activate condition

RST M1 [Ireset M1

SET MO /Iset MO

LDF M8170 /IM8170 falling edge activate condition
RST MO /Ireset MO

SET M1 [Iset M1

ALT M10 /IM10 status NOT

LD MO /IMQO status activate condition

DPLSR D200 D210 D220 YO /Ivalue in D200 is frequency value in D210 is pulse

number value is D220 is acceleration/deceleration time, send pulse via YO0;

Explanation:

When PLC changes from STOP to be RUN, M8002 gets a scan cycle; set the high
frequency pulse parameters into D200 D210, set the acceleration/deceleration speed to D220,
set MO, the motor starts to run 3 rounds with high frequency. Meantime M8170 sets; the motor
runs 3 rounds and decelerate, stop, coil M8170 reset; then reset MO, set M1, NOT M10; set the
low frequency pulse parameters into D200 D210; the timer time lags 2sec, when time reaches,
reset M1; set MO, the motors starts to run 1 round with low frequency; after this starts to run
with high frequency. Repeat this alternation time by time;



_ 12-2 MODBUS COMMUNICATION SAMPLES

E.g.1: realize Modbus read/write among one master and three slaves

Operation: (1) write content in D10~D14 to D10~D14 of 2# slave;
(2) read D15~D19 of the slaves to D15~D19 of the mater; anyhow, write
the first five registers’ content to the slaves, the left five registers
are used to store the content from the slaves;

3 3#  4#slaves are similar;
Soft component’s comments:
DO0: communication station number
D1: offset
M2: 2# communication error
M3: 3# communication error
M4: 4# communication error
M8137: COM2 communication error end signal
M8138: COM2 communication correct end signal

Ladder

SO0: write the target station

S1: read the target station

S2: judge the communication status

S3: offset the communication ID

T200: communication interval 1

T201: communication interval 2

T202: self reset 1 of communication error
T203: self reset 2 of communication error



M8002
| MOV K2 D0 H
MOV KO DI
S0
( S ]
M2 M22
| 7 —
M3 M23
1 ( —
M4 M24
1 ( ) —
STL SO
S0
y OuUT T202 K200 H
M8138
[ OUT T200 K2 H
M8137
[
T202
T200
|} MRGW | DO | K10 | K5 | DI0[D1] | K2 H
MR002 S1
— C S r—
STLE

In PLC’s first scan cycle, evaluate
the “communication station” to be
2;

Evaluate the “offset” to be 0

2# communication error reset

3# communication error reset

4# communication error reset

S0 starts, T202 counts 2S, which is the

communication wait time

When the communication wait time
reaches, no matter the communication
succeeds or not, T200 time 20ms, this time

is used start the next communication

T200 time reaches, or on the power
up, execute the RUN operation to

the target station

Open the flow S1



Program Explanation:

STL S1
s1
|| OUT | T203 | k200 F
M8138
I} ouT | T201 K2 |-
M8137
/|
T203
T201
|| REGR | DO | K15 | K5 | D15[D1] | K2 |-
M8002 S2
- (s —
STLE
STL S2
s2 M8137 MO[DO]
{1 {1 (s r——
M8138 MO[DO]
] (R —
M8137 S3
| (S »—
M8138
{1
STLE
STL S3
s3 DO K4
I | L INC Do
ADD | K10 | D1 | D1 H
DO, K4
H L MOV K2 Do H
MOV KO D1 H
)
(s
STLE
END

SO starts, T203 time 2s, which is the

communication waiting time

When communication waiting time reaches,
no matter the communication succeeded or
not, T201 counts 20ms, this time is used to

start the next communication.

T201 times reach, or on the power
up, execute the read operation with

the target stations

Open flow S2

Flow S2 is used to judge the
communication status. Failure will
set the correspond coil; success will

reset the correspond coil;

If the station number is not larger than 4, the
station register add 1, the offset add 10

If the station number is larger than 4, evaluate
the station register 1; clear the offset register

Open flow SO

When PLC turns from STOP to RUN, M8002 gets a scan cycle. SO flow open, write the
master’s D10——D14 to slave 2# D10——D14. no matter the communication is success or not, turn to
S1 flow; check the previous communication written condition. After certain time delay, continue to
read D15~D19 data from 2#. After this reading entr S2 flow, check if the communication is
success. If failed, set M23, enter alarming. After finishing the communication with 2#, enter S3,



then flow S3 will judge with the station number. If the station number is less than 1, the offset add
10; or else start from 2# again.

e.g. 2: Below is the sample of XINJE XC series PLC with two of XINJE inverters, they
communicate via Modbus communication, XC series PLC write the frequency to the two
inverters;

set the first inverter’s station to be 1; set the second inverter’s station to be 2; store the
frequency’s set value in D1000 and D2000. execute the frequency setting order via COM ports;

MS8012
It} REGW | K1 | H2001 | D1ooo | K2
MS8012
fif REGW | K2 | H2001 | D1000 K2

Program Description:
On the rising edge of M8012, write frequency to the first inverter; on the falling edge of M8012,
write frequency to the second inverter;



_ 12-3 Free Format Communication Example

In this example, we use DH107/DH108 series instruments;

1 Interface Specifications

DH107/DH108 series instruments use asynchronous serial communication interface, the interface
level fits RS232C or RS485 standard. The data format is: 1 start bit, 8 data bits, no parity, one/two
stop bit. The baud rate can be 1200~19200bit/s .

2 Communication Instruction Format

DH107/108 instruments use Hex data form to represent each instruction code and data;

Read/write instructions:

Read: address code +52H (82) +the para.(to read) code +0+0+CRC parity code

Write: address code +43H 67 + the para.(to write) code +low bytes of the wrote data + high
bytes of the wrote data +CRC parity code

The read instruction’s CRC parity code is: the para. (to read) code *256+82+ADDR

ADDR is instrument’s address para., the range is 0~100 (pay attention not to add 80H). CRC is
the remainder from the addition of the above data (binary 16bits integral). The reminder is 2 bytes,
the high byte is behind the low byte;

The write instruction’s CRC parity code is: the para. (to write) code *256+67+ the para.
value (to write) +ADDR

The para. to write represents with 16 bits binary integral;

No matter to write or read, the instrument should return data as shown below:

The test value PV+ given value SV+ output value MV and alarm status +read/write
parameters value +CRC parity code

Among in, PV SV and the read parameters are all in integral form, each occupies two bytes, MV
occupies one byte, the value range is 0~220, alarm status occupies one byte, CRC parity code
occupies two bytes, totally 10 byes.

CRC parity code is the reminder from the result of PV+SV+ (alarm status *256+MV)+ para.
value +ADDR;

(for details, please refer to AIBUS communication description)

3 Write the program
After power on the PLC, the PLC read the current temperature every 40ms. During this period, the
user can write the set temperature.
Data zone definition: buffer area of sending data D10~D19
buffer area of accepting data D20~D29
instruction’s station number: D30
read command’s value: D31=52 H
write command’s value: D32=43 H
parameter’s code: D33
temperature setting: D34



CRC parity code: D36
Temperature display: D200,D201
The send data form: 81H 81H 43H 00H ¢8H 00H OcH 01H (current temperature display)

Communication parameters setting: baud rate: 9600, 8 data bits, 2 stop bits, no parity
Set FD8220=255; FD8221=5

( the hardware and software must be V2.4 or above)



Ladder:

M&002
| MOV K1 D30
T200 T200 K4
s ( T
T200 MI10
| C—
M10  MIl1
It ay MOV | H32 D31
FMOV KO D40 D36
ADD D30 H80 D40
MOV D40 D10 [
MOV D40 D11 [
MOV D31 D12 [
MOV D33 D13 [
MOV KO D14 [
MOV KO D15 [
MUL D33 K256 D42
ADD D42 K82 D44
ADD D44 D30 D32
MOV D52 D54 [
WAND D54 HFF D16 [
MOV D52 D56 [
ROR D56 K8 M
WAND D56 HFF D17 [

Write instrument’s station Nr. K1 in to D30

Time 40ms

Output M10

Write the read code 52H into D31
Clear registers D40-D56

D30 add H80 to get value 81H
move D40 (81H) to D10

move D40 (81H) to D11

move D31 (read code 52H) to D12

move D33 (para. code) to D13

write zero to D14

write zero to D15
below is to calculate CRC parity;

D33 multiply K256, the result is saved in D42

D42 add K82, the result is stored in D44

D44 add D30 (instrument’s station), the result

is saved in D52
Move D52 into D54

Logic AND D54 with HFF, save the

result in D16

Move D52 into D56

Right shift 8 bits with D56 (convert the high

8bits to the low 8 bits)

Logic AND D56 with HFF, save the result in

D17



M1l  M10

| e MOV H43 D32

FMOV | KO D40 | D56

ADD | D30 | H80 | D40

MOV D40 D10

MOV D40 D11

MOV D32 D12

MOV D33 D13

MOV D34 D42

WAND | D42 | HFF | D14

MOV D34 D44

ROR D44 K8

WAND | D44 | HFF | D15

MUL | D33 | K256 | D46

ADD | D46 | K67 | D48

ADD | D48 | D34 | D50

ADD | D50 | D30 | D52

MOV D52 D54

WAND | D54 | HFF | D16

MOV D52 D56

ROR D56 K8

WAND | D56 | HFF | D17
M10

i SEND | D10 K8 K2
M11
—t
M8132

i RCV D20 K10 K2
M8134

|| BMOV | D20 | D100 | K10

ROL | D101 K8

WOR | D101 | D100 | D200

ROL | D103 K8

WOR | D102 | D103 | D201

Write code H43 into D32

Clear registers D40-D56

D30 (station Nr.) add H80, save the result in
D40

Move D40 to D10
Move D40 to D11

Move D32 (write code H43) to D12

Move D33 (para .code) to D13
Move D34 (temp. set) to D42

Logic and D42 with HFF, save data in D14

Move D34 (temp. set) to D44
D44 right shift 8 bits

Logic and D44 with HFF, save data in D15

Below is to calculate CRC parity:
D33 (para. code) multiply K256, save result
in D46

D46 add K67, save data in D48

D48 add D34, save data in D50

D50 add D30, save data in D52

Move D52 to D54

Logic and D54 with HFF, save result in D16
Move D52 to D56

Right shift 8 bits with D56

Logic and D56 with HFF, save result in D17

Send data D10-D17 out

Read the returned data and save in D20-D29

Move the returned data to D100~109

Left shift 8 bits with D101

Logic OR D101 with D100, save result in
D200

Left shift 8 bits with D103

Logic OR D102 with D103, save result in D201



Program Description:
The above program is written according to DH instrument’s communication protocol, the soft
component’s functions are listed below:

Relationship of sent (SEND) data string and registers:

D10 D11 D12 D13 D14 D15 D16 D17
Read Address | Address | Read Parameters | 0 0 CRC CRC
code | code code code low high
52H bytes bytes
Write Address | Address | Write Parameters | low high CRC CRC
code code code code bytes of | bytes of | low high
42H the the bytes bytes
written | written
data data
Relationship of received (RCV) data (data returned by the instrument) and the registers:
D20 D21 D22 D23 D24 D25 D26 D27 D28 D29
PV PV SV SV Output | Alarm | Read/write | Read/write | CRC | CRC
low high low high value | status | low bytes | highbytes | low high
bytes | bytes | bytes | bytes bytes | bytes

So, if write data string according to the communication objects’ protocol, use SEND and RCV
commands from free format communication, user will get the communication with the objects.







Appendix 1 special soft device list

Appendix 1 Special soft device list

Here we mainly introduce the functions of special soft device, data register and FlashROM, and

introduce the address of expansion. Users can scan fast.

Appendix 1-1

Special Auxiliary Relay List

Appendix 1-2

Special Data Register List

Appendix 1-3

Special Module Address List

Appendix 1-4

Special Flash Register List




Appendix 1 special soft device list

_ Appendix 1-1 Special Auxiliary Relay List

ID Function Description
M8000 Normally ON coil RUL M8000 keeps being ON
when running mput| L status when PLC is running
MB0OL Normally OFF coil 3000 | M8001 keeps being OFF
when runnin | status when PLC is runnin
J 18001 ] J
Initial positive pulse M8002 be ON in first scan
M8002 _ M8002—‘ —‘
coil — cycle
M8003|
Initial negative pulse J M8003 be OFF in first scan
M8003 . — K— scan cycle
coil cycle
ID Function Description
¢ 5ms 5
M8011 Shake with the cycle of 10ms
5ms
. 50ms
Shake with the cycle of
M8012
50ms
0.5s
==
Shake with the cycle of
M8013
0.5s
30s
M8014 Shake with the cycle of 1min
0s




Appendix 1 special soft device list

ID Function Description
M8020 Zero The plus/minus operation result is 0
M8021 Borrow “borrow” occurs in minus operation
When carry occurs in plus operation or overflow
M8022 Carry . .
occurs in bit shift operation
M8023
M8026 RAMP Mode
M8029
ID Function Description
M8030 PLC initializing
M8031 Non-retentive register reset When driving this M, ON/OFF mapping memory of
Y, M, S, TC and the current values of T, C, D are all
M8032 Retentive register reset reset to be 0
. . When PLC changes from RUN to STOP, leave all
M8033 Registers keep stopping . . . .
content in mapping registers and data registers
M8034 All output forbidden Set PC’s all external contacts to be OFF status
M8038 Parameter setting Set communication parameters flag
ID Function Description
M8041
When shifting the mode, all outputs reset
M8045 All output reset forbidden . g . P
functions are forbidden
. When M8047 activating, act when any device of
M8046 STL status activate

S0~S999 turns to be ON
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ID Function Description
M8050 ] ) ] )
10000] Forbid the input interruption 0
I\{I081%ED>1 Forbid the input interruption 1 After executing EI instruction, even the
B052 interruption is allowed, but if M acts at this
. . . . time, the correspond input interruption
102000 Forbid the input interruption 2 couldn’t act separately
M8053 ) i ) i E.g. when M8050 is ON, interrupt 10000 is
103001 Forbid the input interruption 3 forbidden
M8054 ) ) ) )
104000 Forbid the input interruption 4
M8055 ) ) ) )
105000 Forbid the input interruption 5
M8056 N : Aft ting El instructi th
140cm Forbid the time interruption 0 er executing Instruction, even the
M8057 interruption is allowed, but if M acts at this
1410 Forbid the time interruption 1 time, the correspond time interruption
M8058 ;
142000 Forbid the time interruption 2 couldn’t act separately
M8059 Forbid the interruption Forbid all interruption
ID Function Description
M8067 Operation error happen when calculating
M8070 Scan time out
M8071 No user program Internal codes parity error
M8072 User program error execution codes or configure table parity error
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ID Function Description
M8120
M8121 | Waiting to send via RS232
M8122 | “sending by RS232” flag
M8123 | “RS232 receiving finish” flag
M8124 | RS232 receiving flag
coM1 acceptance ends normally, but the accepted
M8125 | “Receive incomplete” flag data number is less than the required
number
M8126 | Global signal
M8127 | “Accept error” flag
M8128 | “ Accept correct” flag
M8129
M8130
M8131 | Waiting to send via RS232
M8132 | “sending by RS232” flag
M8133 | “RS232 receiving finish” flag
M8134 | RS232 receiving flag
COM?2 acceptance ends normally, but the accepted
M8135 | “Receive incomplete” flag data number is less than the required
number
M8136 | Global signal
M8137 | “Accept error” flag
M8138 | “ Accept correct” flag
M8139
M8140
M8141 | Waiting to send via RS232
M8142 | “sending by RS232” flag
M8143 | “RS232 receiving finish” flag
M8144 | RS232 receiving flag
COM3 acceptance ends normally, but the accepted
M8145 | “Receive incomplete” flag data number is less than the required
number
M8146 | Global signal
M8147 | “Accept error” flag
M8148 | “ Accept correct” flag

M8149
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ID Co:jgter Function Description
M8150 C600 “Count Interruption Finished” Flag | Set flag ON when count interruption finish
M8151 C602 “Count Interruption Finished” Flag | Set flag ON when count interruption finish
M8152 C604 “Count Interruption Finished” Flag | Set flag ON when count interruption finish
M8153 C606 “Count Interruption Finished” Flag | Set flag ON when count interruption finish
M8154 C608 “Count Interruption Finished” Flag | Set flag ON when count interruption finish
M8155 C610 “Count Interruption Finished” Flag | Set flag ON when count interruption finish
M8156 C612 “Count Interruption Finished” Flag | Set flag ON when count interruption finish
M8157 C614 “Count Interruption Finished” Flag | Set flag ON when count interruption finish
M8158 C616 “Count Interruption Finished” Flag | Set flag ON when count interruption finish
M8159 C618 “Count Interruption Finished” Flag | Set flag ON when count interruption finish
M8160 C620 “Count Interruption Finished” Flag | Set flag ON when count interruption finish
M8161 C622 “Count Interruption Finished” Flag | Set flag ON when count interruption finish
M8162 C624 “Count Interruption Finished” Flag | Set flag ON when count interruption finish
M8163 C626 “Count Interruption Finished” Flag | Set flag ON when count interruption finish
M8164 C628 “Count Interruption Finished” Flag | Set flag ON when count interruption finish
M8165 C630 “Count Interruption Finished” Flag | Set flag ON when count interruption finish
M8166 C632 “Count Interruption Finished” Flag | Set flag ON when count interruption finish
M8167 C634 “Count Interruption Finished” Flag | Set flag ON when count interruption finish
M8168 C636 “Count Interruption Finished” Flag | Set flag ON when count interruption finish
M8169 C638 “Count Interruption Finished” Flag | Set flag ON when count interruption finish
ID Pulse ID Function specification
M8170 | PULSE_1 | “sending pulse” flag Being ON when sending the pulse,
overflow flag of “32 bits pulse .
M8171 . When overflow, Flag is on
sending”
L 1 is positive direction, the correspond
M8172 Direction flag L )
direction port is on
M8173 | PULSE_2 | “sending pulse” flag Being ON when sending the pulse,
M8174 ovenflow flag of "32 bits pulse When overflow, Flag is on
sending”
L 1 is positive direction, the correspond
M8175 Direction flag L )
direction port is on
M8176 | PULSE_3 | “sending pulse” flag Being ON when sending the pulse,
M8177 overflow flag of “32 bits pulse | When overflow, Flag is on
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sending”
L 1 is positive direction, the correspond
M8178 Direction flag L )
direction port is on
M8179 | PULSE_4 | “sending pulse” flag Being ON when sending the pulse,
overflow flag of “32 bits pulse
M8180 . g P When overflow, Flag is on
sending”
L 1 is positive direction, the correspond
M8181 Direction flag . )
direction port is on

absolute relative bit:

ID function specification
M8190 | C600 (24 segments) 1 is absolute, 0 is relative
M8191 | C602 (24 segments) 1 is absolute, 0 is relative
M8192 | C604 (24 segments) 1 is absolute, 0 is relative
M8193 | C606 (24 segments) 1 is absolute, 0 is relative
M8194 | C608 (24 segments) 1 is absolute, 0 is relative

M8195 | C610 (24 segments) | ...

M8196 | C612 (24 segments)

M8197 | C614 (24 segments)

M8198 | C616 (24 segments)

M8199 | C618 (24 segments)

M8200 | C620 (24 segments)

M8201 | C622 (24 segments)

M8202 | C624 (24 segments)

M8203 | C626 (24 segments)

M8204 | C628 (24 segments)

M8205 | C630 (24 segments)

M8206 | C632 (24 segments)

M8207 | C634 (24 segments)

M8208 | C636 (24 segments)

M8209 | C638 (24 segments)

Pulse alarm flag (frequency change

M8210 | suddenly) lisalarm, O is correct PULSE 1

M8211 | Neglect the alarm or not When flag is 1, stop sending alarm | PULSE_1
Pulse alarm flag (frequency change

M8212 | suddenly) 1isalarm, O is correct PULSE 2

M8213 | Neglect the alarm or not When flag is 1, stop sending alarm | PULSE_2
Pulse alarm flag (frequency change

M8214 | suddenly) lisalarm, O is correct PULSE_3

M8215 | Neglect the alarm or not When flag is 1, stop sending alarm | PULSE_3

Pulse alarm flag (frequency change
M8216 | suddenly) lisalarm, O is correct PULSE 4
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M8217 | Neglect the alarm or not When flag is 1, stop sending alarm | PULSE_4
Pulse alarm flag (frequency change

M8218 | suddenly) 1isalarm, O is correct PULSE 5

M8219 | Neglect the alarm or not When flag is 1, stop sending alarm | PULSE_5

Positive/negative count

ID Counter Nr. Function Specification
Positive/negative counter | 0 is increment counter, 1 is decrement
M8238 C300~C498 .
control counter, default is 0

ID Counter ID Specification

M8270 24 segments HSC interruption loop (C600) if set it to be 1, then loop executing
the interruption; or else execute
only one time interruption;

M8271 24 segments HSC interruption loop (C602)

M8272 24 segments HSC interruption loop (C604)

M8273 24 segments HSC interruption loop (C606)

M8274 24 segments HSC interruption loop (C608)

M8275 24 segments HSC interruption loop (C610)

M8276 24 segments HSC interruption loop (C612)

M8277 24 segments HSC interruption loop (C614)

M8279 24 segments HSC interruption loop (C618)

M8280 24 segments HSC interruption loop (C620) if set it to be 1, then loop executing
the interruption; or else execute
only one time interruption;

M8281 24 segments HSC interruption loop (C622)

M8284 24 segments HSC interruption loop (C628)

M8285 24 segments HSC interruption loop (C630) if set it to be 1, then loop executing
the interruption; or else execute
only one time interruption;

M8289 24 segments HSC interruption loop (C638)
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ID Function Specification

M8340 Read the expansion error flag (read instruction)

M8341 Write the expansion error flag (write instruction)

ID Function Specification

M8631 BLOCKU is running flag

M8632 BLOCK?2 is running flag

M8730 BLOCKZ100 is running flag
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_ Appendix 1-2  List of special memory and special data register

ID Function Specification
D8010 The current scan cycle Unit:0.1ms
D8011 The min. scan time Unit:0.1ms
D8012 The max. scan time Unit:0.1ms
D8013 Second (clock) 0~59 (BCD code)
D8014 minute (clock) 0~59 (BCD code)
D8015 hour (clock) 0~23 (BCD code)
D8016 day (clock) 0~31 (BCD code)
D8017 month (clock) 0~12 (BCD code)
D8018 year (clock) 2000~2099 (BCD code)
D8019 week (clock) 0 (Sunday)~6 (Saturday) (BCD code)
ID Function Specification
Model Low byte
D8021 - X
Series number High byte
D8022 Compatible system’s version number Low byte
System’s version number High byte
D8023 Compatible model’s version number Low byte
Model’s version number High byte
D8024
D8025 Model’s information
D8026 Max 5 characters +“\0”
D8027
D8028 Suitable program software version
D8029
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ID Function Specification
D8067 Operation error code’s Nr. The error of divide zero
D8068 lock the Nr. of error code
D8069
D8070 exceeded scan time Unit 1ms
D8074 Nr. of offset registers D
D8097
D8098

ID Function specification

D8120

D8121

D8122 | the left data RS232 should send

D8123 | Data number RS232 received

D8126

7: hardware error

8: CRC Parity error

9: station number error

10: no start code

11: no end code

12: communication time out

Com1 D8127 | Communication error code

0: correct
Modbus communication error 1: don’t support function ID
D8128 | (the replied message from slaves | 2: address error (overrun address)
when the master send errors) 3: Data error (the number of data)
8: saving data error (rewrite Flash)
D8129
Com2 D8130
D8131

D8132 | the left data RS232 should send

D8133 | Data number RS232 received

D8136
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D8137 | Communication error code

7: hardware error

8: CRC check error

9: station number error

10: no start sign

11: no end sign

12: communication time out

Modbus communication error
D8138 | (the replied message from slaves
when the master send errors)

0 correct

1: don’t support function ID

2: address error(overrun address)

3: Data error ( the number of data)
8 saving data error ( rewrite Flash

D8139

D8140

D8141

D8142 | the left data RS232 should send

D8143 | Data number RS232 received

D8146

D8147 | Communication error code

7: hardware error
8: CRC check error
9: station number error

Com3 10: no start sign
11: no end sign
12: communication time out
0 correct
Modbus communication error 1: don’t support function ID
D8148 | (the replied message from slaves | 2: address error(overrun address)
when the master send errors) 3: Data error ( the number of data)
8 saving data error ( rewrite Flash
D8149
ID Counter ID function specification
D8150 C600 The current segment (No.n segment)
D8151 C602 The current segment
D8152 C604 The current segment
D8153 C606 The current segment
D8154 C608 The current segment
D8155 C610 The current segment
D8156 C612 The current segment
D8157 C614 The current segment
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D8158 C616 The current segment
D8159 C618 The current segment
D8160 C620 The current segment
D8161 C622 The current segment
D8162 C624 The current segment
D8163 C626 The current segment
D8164 C628 The current segment
D8165 C630 The current segment
D8166 C632 The current segment
D8167 C634 The current segment
D8168 C636 The current segment
D8169 C638 The current segment
ID Pulse ID function specification
The low 16 bits of accumulated pulse number
D8170 PULSE_1
D8171 The high 16 bits of accumulated pulse number
D8172 The current segment (means Nr.n segment)
The low 16 bits of accumulated pulse number
D8173 PULSE_2
D8174 The high 16 bits of accumulated pulse number
D8175 The current segment (means Nr.n segment)
The low 16 bits of accumulated pulse number
D8176 PULSE_3
D8177 The high 16 bits of accumulated pulse number
D8178 The current segment (means Nr.n segment) Only  XC5-32RT-E
The low 16 bits of accumulated pulse number (4PLS) model has
D8179 PULSE_4
D8180 The high 16 bits of accumulated pulse number
D8181 The current segment (means Nr.n segment)
D8190 PULSE 1 The low 16 bits of the current accumulated current
~ | pulse number
D8191 The high 16 bits of the current accumulated
current pulse number
D8192 PULSE 2 The low 16 bits of the current accumulated current

pulse number
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The high 16 bits of the current accumulated
D8193

current pulse number

The low 16 bits of the current accumulated current
D8194 PULSE_3

~ | pulse number

D8195 The high 16 bits of the current accumulated

current pulse number Only XC5-32RT-E

The low 16 bits of the current accumulated current | (4PLS) model has
D8196 PULSE_4

~ | pulse number

The high 16 bits of the current accumulated
D8197

current pulse number

ID Pulse ID Function Description
D8210 PULSE 1 Error segment number PULSE 1
D8212 PULSE_2 Error segment number PULSE_2
D8214 PULSE 3 Error segment number PULSE 3
D8216 PULSE 4 Error segment number PULSE 4
D8218 PULSE 5 Error segment number PULSE 5
Frequency indicate the bit Nr. Behind
Testing the decimal dot, 1 means

D8220 Precision *10, 2 means *100

ID Pulse Function Description
D8230 PULSE 1 Rising time of the absolute/relation position instruction ('Y0)
D8231 ~ | Falling time of the origin return instruction (Y0)

D8232 PULSE 2 Rising time of the absolute/relation position instruction (Y1)
D8233 ~ | Falling time of the origin return instruction (Y1)

D8234 PULSE 3 Rising time of the absolute/relation position instruction (Y2)
D8235 ~ | Falling time of the origin return instruction (Y2)

D8236 PULSE 4 Rising time of the absolute/relation position instruction (Y3)
D8237 ~ | Falling time of the origin return instruction (Y3)

D8238 PULSE 5 Rising time of the absolute/relation position instruction
D8239 ~ | Falling time of the origin return instruction
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ID Function Description
D8315 Read the expansion’s error type
D8316 Write the expansion’s error type
ID Function Description
D8630
The current executing instruction of
D8631 BLOCK1 The value is used when BLOCK is monitoring
The current executing instruction of
D8632 BLOCK?2 The value is used when BLOCK is monitoring
The current executing instruction of
D8730 BLOCK100 The value is used when BLOCK is monitoring
ID Function specification Expansion ID
D8600 Read the expansion’s error times
D8601 Read the expansion’s error 1. expansion’s CRC parity error
2. expansion’s address error
3. expansion’s accepted data length error
4. expansion’s accept buffer zone overflow
5. expansion’s timeout error Expansion 1
6. CRC parity error when PLC is accepting data
7. unknown error
D8602 | write the expansion’s error times
D8603 | write the expansion’serror | ......
D8604 Read the expansion’s times
D8605 Read the expansion’serror | ...... Expansion 2
D8606 | write the expansion’s error times P
D8607 | write the expansion’serror | ......
D8608 Read the expansion’s times
D8609 Read the expansion’serror | ...... Expansion 3
D8610 | write the expansion’s error times P
D8611 write the expansion’serror | ......
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D8612 Read the expansion’s times

D8613 Refid the expansion’serror | ...... Expansion 4
D8614 write the expansion’s error times

D8615 | write the expansion’serror | ......

D8624 Read the expansion’s times

D8625 Read the expansion’serror | ...... Expansion 7
D8626 | write the expansion’s error times P

D8627 | write the expansion’serror | ......

Appendix 1-3

ID List of the Expansions

Take the first expansion module as the example:

PID PID parameter: Kp, Ki, Kd,
Channel AD DA Output A Set value control range Diff Death
signal signal run/stop bit
value range death
XC-E8AD
0CH ID100 - ID108 Y100 QD100
1CH ID101 - ID109 Y101 QD101
2CH ID102 - ID110 Y102 QD102 &p """ lel(())g
3CH ID103 - ID111 Y103 QD103 KE::SDHO
4CH ID104 - ID112 Y104 QD104 Diff----QD111
5CH ID105 - ID113 Y105 QD105 Death--QD112
6CH ID106 - ID114 Y106 QD106
7CH ID107 - ID115 Y107 QD107
XC-E4AD2DA
0CH ID100 - ID104 Y100 QD102
1CH ID101 - ID105 Y101 QD103 &p """ lel(())g
2CH ID102 - ID106 Y102 QD104 chi:-_gmos
3CH ID103 - ID107 Y103 QD105 Diff---OD109
0CH - QD100 - - - Death--QD110
1CH QD101
XC-E4DA
CH Nr. Exp. 1 Exp. 2 Exp. 3 Exp. 4 Exp. 5 Exp. 6 Exp. 7
OCH QD100 QD200 QD300 QD400 QD500 QD600 QD700
1CH QD101 QD201 QD301 QD401 QD501 QD601 QD701
2CH QD102 QD202 QD302 QD402 QD502 QD602 QD702
3CH QD103 QD203 QD303 QD403 QD503 QD603 QD703
XC-E2DA
CH Nr. Exp. 1 Exp. 2 Exp. 3 Exp. 4 Exp. 5 Exp. 6 Exp. 7
OCH QD100 QD200 QD300 QD400 QD500 QD600 QD700
1CH QD101 QD201 QD301 QD401 QD501 QD601 QD701

XC-E6PT-P/ XC-E6TC-P
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Current .. | The first 3CH The last 3CH
CH Nr. Set temp. | PID run/stop bit
temp. PID value PID value
OCH ID100 QD100 Y100
1CH ID101 QD101 Y101 Kp QD106 Kp QD110
2CH ID102 QD102 Y102 Ki QD107 Ki QD111
3CH ID103 QD103 Y103 Kd QD108 Kd QD112
ACH ID104 QD104 Y104 Diff QD109 Diff QD113
5CH ID105 QD105 Y105
XC-E6TCA-P
RELATIVE COMMENTS AND DESCRIPTIONS
PARAMETERS CH Cho Chl Chb
Display temperature
(wnit 0.1 ) module 1 1D100 1D101 ID10x 1D105
PID output
(X input which returns to module 1 X100 X101 X10x X105
main unit)
Thermocouple’s connecting
status
(s connect, 1 is module 1 X110 X111 X11x X115
disconnect)
PID auto tune error bit (0 is
normal, 1 is parameters module 1 X120 X121 X12x X125
error)
Enable channel’s signal module 1 Y100 Y101 Y10x Y105

Auto tune PID control bit

Auto tune activate signal, enter auto tune stage if being set to be 1;
when auto turn finish, PID parameters and temperature control cycle value are
refreshed, reset this bit automatically.
Users can also read its status; 1 represents auto tune processing; 0 represents no atto

tune or auto tune finished

PID output value (operation

value)

Digital output value range: 0 4095
If PID output is analogue control (like steam valve open scale or thyistor ON angle),

transfer this value to the analogue output module to realize the control requirements

PID parameters
(P I D)

Via PID auto tune to get the best parameters;
If the current PID control can’t fulfill the control requirements, users can also write the
PID parameters according to experience. Modules carry on PID control according to

the set PID parameters.

PID operation range
(Diff)
(unit: 0.1 )

PID operation activates between +Diff range. In real temperature control

———

environments, if the temperature is lower than ~ 2 PID output the max

];et temp. + TD

value; if the temperature is higher than i7", PID output the mini value;
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Temperature difference 6
(unit: 0.1 )

(sample temperature+ Temperature difference 8)/10=display temperature value. Then
temperature display value can equal or close to the real temperature value. This

parameter has sign (negative or positive). Unitis 0.1 , the default value is 0.

The set temperature

value(unit: 0.1 )

Control system’s target temperature value. The range is0 1000
0.1

, the precision is

Temperature control cycle
(unit: 0.1s)

Control cycle’s range is 0.5s  200s, the minimum precision is 0.1s. the write value is
the real temperature control cycle multiply 10. i.e. 0.5s control cycle should write 5,

200s control cycle should write 2000.

Adjust environment
temperature value
(unit: 0.1 )

If users think the environment temperature is different with the display temperature, he
can write in the known temperature value. At the moment of value written in, calculate
the temperature difference & and save.

Calculate the temperature difference value 6=adjust environment temperature value

sample temperature value. Unit: 0.1

E.g.: under heat balance status, user test the environmental temperature as 60.0  with
mercurial thermometer, the display temperature is 55.0  (correspond sample
temperature is 550), temperature difference 6=0. at this time, users write this

parameters with 600 temperature difference 4 is re-calculated to be 50 (5 ), then the

display temperature = (sample temperature temperature difference 8 /10 =60

**Note: when users write the adjust temperature value, make sure that the temperature

is same with the environment temperature value. This value is very important, once

it’s wrong, temperature difference 6 will be wrong, then effect the display temperature

Auto tune output value

The output when auto tune, use % as the unit, 100 represents 100% of full scale

output. 80 represents 80% of full scale output.

XC-E3AD4PT2DA

PID parameters: Kp Ki
AD PI1D output . .
CH Nr. ; PID run/stop bit Setvalue | Kd control range Diff
signal value
death range Death
OCH ID100 ID107 Y100 QD102
1CH ID101 ID108 Y101 QD103
2CH ID102 ID109 Y102 QD104 Kp------- QD109
PT PID output : Koo QD110
CH Nr. : PID run/stop bit | Set value Kd------ QD111
signal value
Diff------ QD112
3CH ID103 ID110 Y103 QD105 Death-——- QD113
4CH ID104 ID111 Y104 QD106
5CH ID105 ID112 Y105 QD107
6CH ID106 ID113 Y106 QD108
DA
CHNr. | - - - -
signal
OCH QD100 - - -
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1ICH | QD101

XC-E2AD2PT2DA

RELATIVE COMMENTS AND DESCRIPTIONS
PARAMETERS CH PTO 0.01 PT1 0.01 ADO AD1
Display temperature 1D100 1D101 1D102 1D103
(wnit:01 ) module 1
PID output X100 X101 X102 X103
(X input which returns | module 1
to main unit)
Connecting status X110 X111 X112 X113
(0 is connect, 1 is module 1
disconnect)
PID auto tune error bit X120 X121 X122 X123
(O isnormal, 1is module 1
parameters error)
Enable channel’s Y100 Y101 Y102 Y103
signal module 1

Auto tune PID control
bit

Auto tune activate signal, enter auto tune stage if being set to be 1;
when auto turn finish, PID parameters and temperature control cycle value are refreshed,
reset this bit automatically.
Users can also read its status; 1 represents auto tune processing; O represents no atto tune or

auto tune finished

PID output value

(operation value)

Digital output value range: 0 4095
If PID output is analogue control (like steam valve open scale or thyistor ON angle),

transfer this value to the analogue output module to realize the control requirements

PID parameters
(P I D)

Via PID auto tune to get the best parameters;
If the current PID control can’t fulfill the control requirements, users can also write the PID
parameters according to experience. Modules carry on PID control according to the set PID

parameters.

PID operation range
(Diff)
(unit: 0.1 )

PID operation activates between +Diff range. In real temperature control environments, if

Z;et tmp. T T

the temperature is lower than b PID output the max value; if the temperature is

];et temp. + TD

higher than i’ PID output the mini value;

Temperature difference
1)
(unit: 0.1 )

(sample temperature+ Temperature difference 8)/10=display temperature value. Then
temperature display value can equal or close to the real temperature value. This parameter

has sign (negative or positive). Unitis 0.1 , the default value is 0.

The set temperature

value(unit: 0.1 )

Control system’s target temperature value. The range is0 1000 , the precision is 0.1
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Temperature control Control cycle’s range is 0.5s  200s, the minimum precision is 0.1s. the write value is the
cycle (unit: 0.1s) real temperature control cycle multiply 10. i.e. 0.5s control cycle should write 5, 200s

control cycle should write 2000.

If users think the environment temperature is different with the display temperature, he can
write in the known temperature value. At the moment of value written in, calculate the
temperature difference & and save.

Calculate the temperature difference value 6=adjust environment temperature value
sample temperature value. Unit: 0.1

E.g.: under heat balance status, user test the environmental temperature as 60.0  with
Real value

(wnit 0.1 ) mercurial thermometer, the display temperature is 55.0  (correspond sample temperature
unit: 0.

is 550), temperature difference 6=0. at this time, users write this parameters with 600
temperature difference 9 is re-calculated to be 50 (5 ), then the display temperature =
(sample temperature temperature difference & /10 =60
**Note: when users write the adjust temperature value, make sure that the temperature is
same with the environment temperature value. This value is very important, once it’s

wrong, temperature difference & will be wrong, then effect the display temperature

The output when auto tune, use % as the unit, 100 represents 100% of full scale output. 80
Auto tune output value
represents 80% of full scale output.

- Appendix 1-4  Special Flash Register List I

1 |Ifilter
ID Function Initial Value Description
FD8000 input filter time of X port 10 Unit: ms
FD8002 0
FD8003 0
...... 0
FD8009 0
2 | mapping
ID Function Initial value | Description
FD8010 | XO00 corresponds with I** | 0 X0 corresponds with number of
input image 1**
FD8011 | XO01 corresponds with I** | 1 Initial values are all decimal
FD8012 | X02 corresponds with 1**
FD8073 | X77 corresponds with I** | 63
3 O mapping
ID Function Initial value | Description
FD8074 YOO corresponds with 1** 0 YO corresponds with the number of
output image O**
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FD8075 Y01 corresponds with 1** Initial value are all decimal
FD8076 Y02 corresponds with 1**
FD8137 Y77 corresponds with 1** 63
4 | property
ID function Initial value Description
FD8138 XO00 property | all be 0 0: positive logic;
others: negative logic
FD8139 XO01 property
FD8140 X02 property
FD8201 XT7 property
5 power-off retentive area of soft components
ID Function Initial Value
FD8202 Start tag of D power off retentive area 4000
FD8203 Start tag of M power off retentive area 3000
FD8204 Start tag of T power off retentive area 640
FD8205 Start tag of C power off retentive area 320
FD8206 Start tag of S power off retentive area 512
FD8207 Start tag of ED power off retentive area 0
FD8209 Pulse director and pulse delay time setting 50ms
6 Communication
ID Function Initial | Description
Communicate Mode 255 (FF) is free mode
FD8210 . 1 . .
(station number) 1~254 is modbus station number
. Baud rate, Data bit, stop bit,
FD8211 | Communicate format 8710 i
parity
Judgment time of ASC Unit ms, if set to be 0, it means no
FD8212 timeout 3 timeout waiting
CoM1
Judgment time of reply Unit ms, if set to be 0, it means no
FD8213 | . 300 . -
timeout timeout waiting
FD8214 | Start ASC High 8 bits invalid
FD8215 | End ASC High 8 bits invalid
8/16 bits buffer;
FD8216 | Free format setting 0 With/without start bit
With/without stop bit
com?2 | Fps220 Communicate Mode 8710 255 (FF) is free mode_
(station number) 1~254 is modbus station number
. Baud rate, Data bit, stop bit,
FD8221 | Communicate format 3 oarity
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Judgment time

of ASC

Unit ms, if set to be 0, it means no

FD8222 | . 300 . .
timeout timeout waiting
Judgment time of reply Unit ms, if set to be 0, it means no
FD8223 | . 0 . .
timeout timeout waiting
FD8224 | Start ASC High 8 bits invalid
FD8225 | End ASC High 8 bits invalid
8/16 bits buffer;
FD8226 | Free format setting 8710 | With/without start bit
With/without stop bit
Communicate Mode 255 (FF) is free mode
FD8230 . 8710 . .
(station number) 1~254 is modbus station number
. Baud rate, Data bit, stop bit,
FD8231 | Communicate format 3 i
parity
Judgment time of ASC Unit ms, if set to be 0, it means no
FD8232 | . 300 . .
timeout timeout waiting
COM3 Judgment time of reply Unit ms, if set to be 0, it means no
FD8233 | . 0 . .
timeout timeout waiting
FD8234 | Start ASC High 8 bits invalid
FD8235 | End ASC High 8 bits invalid
8/16 bits buffer;
FD8236 | Free format setting 8710 | With/without start bit

With/without stop bit

7 Subsection Power-off Retentive Zone of Timer T

Nr.

Function

Initial
Value

FD8323

Set the retentive zone’s start tag of 100ms non-accumulation timer

FD8324

Set the retentive zone’s start tag of 100ms accumulation timer

FD8325

Set the retentive zone’s start tag of 10ms non-accumulation timer

FD8326

Set the retentive zone’s start tag of 10ms accumulation timer

FD8327

Set the retentive zone’s start tag of 1ms non-accumulation timer

FD8328

Set the retentive zone’s start tag of 1ms accumulation timer

FD8329

Set the retentive zone’s start tag of 1ms precise timer

8 Subsection power-off retentive zone of counter C

Nr.

Function

Initial Value

FD8330

Set the retentive zone’s start tag of 16 bits positive counter

FD8331

Set the retentive zone’s start tag of 32 bits positive/negative counter

FD8332

Set the retentive zone’s start tag of single-phase HSC

FD8333

Set the retentive zone’s start tag of dual-phase HSC

FD8334

Set the retentive zone’s start tag of AB-phase HSC
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1 If you change special FLASH memory, it will take into effect after restart the PLC
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Appendix 2 Instructions List

In this chapter, we will list all the instructions XC series PLC support. These instructions include:
basic instructions, application instructions, special function instructions and motion control
instructions. Also, we declare each instruction’s application range.

This part enables the users to check the instruction’s functions much faster. For the detailed
application, please refer to  XC Series Programmable Controller Instruction Part

Appendix 2-1 Basic Instructions List

Appendix 2-2  Application Instructions List

Appendix 2-3  Special Function Instructions List

Appendix 2-4 Motion Control Instructions List
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_ Appendix 2-1 Basic Instructions List

Mnemonic | Function

LD Initial logical operation contact type NO (normally open)
LDI Initial logical operation contact type NC (normally closed)
ouT Final logic operation type coil drive

AND Serial connection of NO

ANI Serial connection of NC

OR Parallel connection of NO

ORI Parallel connection of NC

LDP Rising edge pulse

LDF Falling edge pulse

ANDP Serial connection of rising edge pulse

ANDF Serial connection of falling edge pulse

ORP Parallel connection of rising edge pulse

ORF Parallel connection of falling edge pulse

LDD Read the point

LDDI Read NC

ANDD Read the point and serial connection

ANDDI Read NC and serial connection

ORD Read the point and parallel connection

ORDI Read NC and parallel connection

OuUTD Output the point

ORB Parallel connection of parallel multiply parallel circuit
ANB Serial connection of parallel multiply parallel circuit
MCS New bus line start

MCR Bus line return

ALT Alternate state

PLS Rising edge pulse

PLF Falling edge pulse

SET Set a bit device permanently on

RST Reset a bit device permanently off

ouT Output counter coil

RST Output reset, and current data reset to zero

END 1/0 process and return to step0

GROUP Instruction block fold start

GROUPE Instruction block fold end

TMR Time
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_ Appendix 2-2  Applied instruction list

q . Suit Model
Sort Mnemonic | Function XCLTXC2 | XC3 | XC5 [ XCM
CJ Condition Jump
CALL Call subroutine
SRET Subroutine return
STL Flow start
STLE Flow end
Program ["ggT Open the assigned flow, close the
flow current flow
ST Open the assigned flow, not close the
current flow
FOR Start of a FOR-NEXT loop
NEXT END of a FOR-NEXT loop
FEND End of main program
LD= ! LD activate if (S1)= (S2)
LD> ! LD activate if (S1)> (S2)
LD< ! LD activate if (S1)< (S2)

LD<> ! LD activate if(S1)#(S2)
LD>= ! LD activate if(S1) >=(S2)
LD<= ! LD activate if(S1) <= (S2)
AND= ' | AND activate if (S1)= (S2)
Ger AND> ' | AND activate if (S1)> (S2)
coma gre AND< ' | AND activate if (S1)< (S2)
P AND<> T | AND activate if(S)#(S2)
AND>= ' | AND activate if(S1) >= (S2)
AND<= ' | AND activate if(S1) <= (S2)
OR= ! OR activate if (S1)= (S2)
OR> ! OR activate if (S1)> (S2)
OR< ! OR activate if (S1)< (S2)
OR<> ! OR activate if(S1)#(S2)
OR>= ! OR activate if(S1) >= (S2)
OR<= ! OR activate if(S1) <= (S2)
cmp ! Data compare

ZCp ! Data zone compare
MoV * Move
BMOV Block move

Data FMOV * | Fill move
move FWRT ! FlashROM Written

S S ) S ) = = = = = & = & I < < ||| <1< <0
LS S ) S S ) = ] = = = = & = & & 1< < ||| << <o
S S ) S ) = = = = = = & = & I 1 < < <[ << ][
S S ) S ) = ] = = < = & = <& & 1 < < <[ << ][
S S ) S S ) = = = = = & = & I < < <|<|<] <|<]|<]|O

MSET Zone set
ZRST Zone reset
SWAP The high bytes and low bytes exchange
XCH * Data exchange
Sort Mnemonic | function Suit model
XC1l | XC2 | XC3 | XC5 | XCM
ADD ! addition v v v v v
SUB ! subtraction v v v V v
MUL ! multiplication v Vv Vv Vv v
DIV 1 division v v v v v
INC ! Increment v v v V v
Data DEC ! decrement v v v v v
Operation | MEAN ' | mean v v v v v
WAND * | Word and vV vV vV vV vV
WOR Word or vV vV vV vV vV
WXOR ! | Word exclusive or v v v V v
CML ! Complement vV vV vV vV vV
NEG Negative vV v v vV vV
Data shift | SHL ! Arithmetic shift left v v v v
SHR ! Avrithmetic shift right v v Vv Vv
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LSL ! Logic shift left v v v vV

LSR ! Logic shift right Vv Vv Vv Vv

ROL ! Rotation shift lift vV vV vV vV

ROR Rotation shift right vV vV vV vV

SFTL * Bit shift left v v v v

SFTR ! Bit shift right v Vv v Vv

WSFL Word shift left v v v v

WSFR Word shift right v v v v

WTD Single word integer convert to double v v v v

word integer

FLT ! 16 bits integer convert to float v v v v

FLTD * 64 bits integer convert to float v v v v

INT * Float convert to integer v v v v

Data BIN BCD convert to binary v v v v
convert | BCD Binary convert to BCD v v v v
ASCI Hex convert to ASC v v v v

HEX ASC  convert to Hex v v v v

DECO Coding v v v v

ENCO High bit coding v v v v

ENCOL Low hit coding v v v v

Sort Mnemonic [ function Suit Model
XC1 | XC2 | XC3 | XC5 [ XCM
ECMP * | Float compare vV vV vV vV
EZCP ° Float zone compare v v Vv v
EADD 2 | Float addition v v v v
ESUB 2 Float subtraction v V V v
EMUL * | Float multiplication vV vV v vV
Float EDIV 22 Float division v v v v
Operation ESQR Float square root v v v v
SIN 2 Sine V v v v
COoS ° Cosine v v v v
TAN ° tangent v Vv Vv Vv
ASIN 2 Float arcsin v v v v
ACOS ° Float arccos v v v v
ATAN ? Float arctan v V v v
Clock TRD Read RTC data v v v v
TWR Set RTC data v v v v

1 All the instructions are 16bits except the instructions with 1 which has 32bits. 32bits instructions are added
D in front of its 16bits instruction. Such as ADD(16bits) / DADD(32bits).
2: These instructions are 32bits, and have no 16bits format.

3: vV means this series support the instruction.
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_ Appendix 2-3  Special Instructions List

; ; Suitable type
Sort Mnemonic | Function XCL TXC2 1 XC3 | XC5 [ XCM
PLSY ! Single segment no v v v v
accelerate/decelerate pulse output
PLSR ! Relative position multi-segment pulse v v v v
control
PLSF ! Changeable frequency pulse output v v v v
pulse PLSA ! Absolute  position multi-segment v Vv v v
pulse control
PLSNEXT/ | change the pulse segment v v v v
PLSNT
PLSMV “ | Save the pulse number in the register v v v v
STOP Pulse stop v v v v
High Speed HSCR ° Read high speed counter value v v v v
Counter (HSC) | HSCW * Write high speed counter value v v v v
COLR MODBUS coil read v v v v
INPR MODBUS input coil read v v v v
COLW MODBUS single coil write v v v v
MODBUS MCLW MODBUS multi coil write v v v v
communication | REGR MODBUS register read v v v v
INRR MODBUS input register write v v v v
REGW MODBUS single register write v v v v
MRGW MODBUS multi register write v v v v
Free format SEND Free format data send v v v v
communication | RCV Free format data receive v v v v
CCOLR CANBUS caoil read v
CANBUS CcCcoLw CANBUS coil write v
communication | CREGR CANBUS register read v
CREGW CANBUS register write v
STR Precision time v v v v
Precision time | STRR Read precision time register v v v v
STRS Stop precision time v v v v
El Enable interruption v v v v
interrupt DI Disable interruption v v v v
IRET Interruption return v v v v
BSTOP Stop the block v v v v
BLOCK BGOON Continue running the block v v v v
WAIT Wait v v v v
Read/write FROM Read the module v v v v
expansion TO Write the module v v v v
FRQM Frequency measurement v v v v
others PWM Pulse width modulation v v v v
PID PID control v v v v

1 All the instructions are 16bits except the instructions with

D in front of its 16bits instruction. Such as ADD(16bits) / DADD(32bits).

2: These instructions are 32bits, and have no 16bits format.

3: v means this series support the instruction.

1 which has 32bits. 32bits instructions are added
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_ Appendix 2-4 MOTION CONTROL INSTRUCTIONS LIST

Mnemonic FUNCTION SUITABLE MODELS
XC1 [ XC2 [ XC3 | XC5 CM

ZRN Origin return v Vv Vv v
DRVA ! Absolute position v v vV vV
DRVI ! Relative position vV vV vV vV
ABS Absolute address v
CCW ? Circular anticlockwise interpolation v
CHK Servo end check v
CW °? Circular clockwise interpolation v
DRV ° High speed vV
DRVR Electrical zero return v
DRVZ Machine zero return v
FOLLOW 2 | Follow movement instruction v
INC Incremental address v
LIN 2 Linear interpolation positioning v
PLAN 2 Plane selection v
TIM ° Delayed time vV
SETR Set electrical zero v
SETP 2 Set reference frame v

1: The instructions with

before 16 bits instructions, like this 32 bits ADD instructions is DADD;

2: The instructions with

2 sign are 32 bits form; they don’t have 16 bits form;

1 sign have 32 bits form; generally 32 bits instructions are represented as adding D
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Appendix 3 Version for special function

Generally, the functions and instructions described in this manual don’t have software and
hardware requirements. But for some special functions, we have software and hardware versions

requirement. Below, we list these requirements for the special functions;

function

Hardware version

Software version

Fill move 32 bits instruction DFMOV V3.0 and above V3.0 and above
Anti-trigonometric Operation V3.0 and above V3.0 and above
Read/write clock V2.51 and above V3.0 and above

Read/write high speed counter

V3.1c and above

V3.0 and above

Interrupt high speed counter

V3.1c and above

V3.0 and above

Read precise time V3.0e and above V3.0 and above
Stop precise time V3.0e and above V3.0 and above
C program block function V3.0c and above V3.0 and above
PID function V3.0 and above V3.0 and above
Block V3.1i and above V3.1h and above
Connect T-BOX V3.0g and above V3.0 and above

Connect G-BOX

V3.0i and above

V3.0 and above

Read/write XC-E6TCA-P XC-E2AD2PT3DA XC-E2AD2PT2DA

V3.1f and above

V3.1b and above

Expand register ED

V3.0 and above

V3.0 and above
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Appendix 4

PLC Configuration List

This part is used to check each model’s configurations. Via this table, we can judge the model
easily;

o selectable

xNot support

Vsupport

Models

clock

communication

CAN

Modbus

Free

expansion

BD
board

NO. of high speed counter
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1 Ifuse BD board, Y1 can’t be used for pulse

2 itjust can be used for Modbus slave.
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Appendix 5 common question A&Q

The following are the common questions may happen when using the PLC.

Q1
Al

Q2
A2

Q3
A3

why the coil is not set when the condition is satisfied?
the probable reasons:
1 use one coil for many times, double coils output, the later coil has priority.
2 some conditions reset the coil, please use monitor function to find the reset point and
modify the program.

set on the pulse output instruction, the pulse doesn’t output?
there are many pulse output instructions in the program.

why connect the high speed counter but no counter value?
the probable reasons:
1 make sure the PLC has high speed counter photo-couplers.
2 when the PLC hardware version is 2.5 and software version is 3.0, it is not available to

use HSC, please update the hardware version to 3.0.

Q4
A4

What’s the difference between com1 and com2?
the communication parameters of coml and com2 can set by users. The difference is com1

can return to default parameters by stop PLC after power on.

Q5
A5

Q6

A6

Q7
A7

Q8
A8

Q9

Why free format communication is failure?
check the communication parameters, if use com2, please set the FD8220 to HFF, FD8221 set
to corresponding parameters.

why the real time clock(RTC) can not work?
XC3-14 and XP1 do not have RTC function.

why PLC can not communicate with other device?
the probable reasons:
1 communication parameters: PLC com port and device parameters must be the same.
2 communication cable: connection correct and good.
3 communication serial port: check the serial port, download the PLC program, if
download successful the serial port is no problem.
4 ask manufacturer for help.

how long can the PLC battery be used?
for 3-5 years.

why the temperature fluctuates serious under normal temperature when connecting the

thermocouple with the temperature module?

A9

the probable reasons:
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1 check if the thermocouple cold point is short with the outside cover. If short, please

change another thermocouple.

2 the weak electricity such as outside interference, thermocouple, temperature module
should separate from the strong electricity, make sure there is certain distance
between them. If the device has motor, inverter, make sure to connect the ground
correctly.



Appendix 5 common question A&Q




	1 Program Summary
	      1-1．Program Controller’s Features
	      1-2．Program Language
	1-2-1．Type
	1-2-2．Alternation

	      1-3．Program Format

	2 Soft Component’s Function
	      2-1．Summary of the Soft Components
	      2-2．Structure of Soft Components
	2-2-1．Structure of Memory
	2-2-2．Structure of Bit Soft Components

	      2-3．Soft Components List
	2-3-1．Soft Components List
	2-3-2．Power Off Retentive Zone

	      2-4．Input/output relays（X、Y）
	      2-5．Auxiliary Relay (M)
	      2-6．Status Relay (S)
	      2-7．Timer (T)
	      2-8．Counter ( C )
	      2-9．Data register ( D)
	      2-10．Constant
	      2-11．PROGRAM PRINCIPLE

	3 Basic Program Instructions
	      3-1．Basic Instructions List
	      3-2．[LD] , [LDI] , [OUT]
	      3-3．[AND] , [ANI]
	      3-4．[OR] , [ORI]
	      3-5．[LDP] , [LDF] , [ANDP] , [ANDF] , [ORP] , [ORF]
	      3-6．[LDD] , [LDDI] , [ANDD] , [ANDDI] , [ORD] , [ORDI]，[OUTD]
	      3-7．[ORB]
	      3-8．[ANB]
	      3-9．[MCS] , [MCR]
	      3-10．[ALT]
	      3-11．[PLS] , [PLF]
	      3-12．[SET] , [RST]
	      3-13．【OUT】,【RST】for the counters
	      3-14． [END]
	      3-15．[GROUP] , [GROUPE]
	      3-16．Items To Note When Programming

	There are other methods. E.g. jump instructions or step ladder. However, when use step ladder, if the main program’s output coil is programmed, then the disposal method is the same with dual coil, please note this.
	4 Applied Instructions
	      4-1．Applied Instruction List
	      4-2．Reading Method of Applied Instructions
	      4-3．Program Flow Instructions
	4-3-1．Condition Jump [CJ]
	4-3-2．Call subroutine [CALL] and Subroutine return [SRET]
	4-3-3．Flow [SET].[ST] .[STL]. [STLE]
	4-3-4． [FOR] and [NEXT]
	4-3-5． [FEND] and [END]

	      4-4． Data compare function
	4-4-1．LD Compare [LD□]
	4-4-2．AND Compare [AND□]
	4-4-3．Parallel Compare [OR□]

	      4-5．Data Move
	4-5-1．Data Compare [CMP]
	4-5-2．Data zone compare [ZCP]
	4-5-4．Data block Move [BMOV]
	4-5-5．Data block Move [PMOV]
	4-5-6．Fill Move [FMOV]
	4-5-7．FlashROM  Write [FWRT]
	4-5-8．Zone set [MSET]
	4-5-9．Zone reset [ZRST]
	4-5-10．Swap the high and low byte [SWAP]
	4-5-11．Exchange [XCH]

	      4-6．Data Operation Instructions
	4-6-1  Addition [ADD]
	4-6-2．Subtraction [SUB]
	4-6-3．Multiplication [MUL]
	4-6-4．Division [DIV]
	4-6-5．Increment [INC] & Decrement [DEC]
	4-6-6．Mean [MEAN]
	4-6-7．Logic AND [WAND] , Logic OR[WOR], Logic Exclusive OR [WXOR]
	4-6-8．Converse [CML]
	4-6-9．Negative [NEG]

	      4-7．Shift Instructions
	4-7-1．Arithmetic shift left [SHL], Arithmetic shift right [SHR]
	4-7-2．Logic shift left [LSL] ,  Logic shift right [LSR]
	4-7-3．Rotation shift left [ROL] , Rotation shift right [ROR]
	4-7-4．Bit shift left [SFTL]
	4-7-5．Bit shift right [SFTR]
	4-7-6．Word shift left [WSFL]
	4-7-7．Word shift right[WSFR]

	      4-8．Data Convert
	4-8-1．Single word integer converts to double word integer [WTD]
	4-8-2．16 bits integer converts to float point [FLT]
	4-8-3．Float point converts to integer [INT]
	4-8-4．BCD convert to binary [BIN]
	4-8-5．Binary convert to BCD [BCD]
	4-8-6．Hex. converts to ASCII [ASCI]
	4-8-7．ASCII convert to Hex.[HEX]
	4-8-8．Coding [DECO]
	4-8-9．High bit coding [ENCO]
	4-8-10．Low bit coding [ENCOL]

	      4-9．Floating Operation
	4-9-1．Float Compare [ECMP]
	4-9-2．Float Zone Compare [EZCP]
	4-9-3．Float Add[EADD]
	4-9-4．Float Sub[ESUB]
	4-9-5．Float Mul[EMUL]
	4-9-6．Float Div[EDIV]
	4-9-7．Float Square Root [ESQR]
	4-9-8．Sine[SIN]
	4-9-9．Cosine[SIN]
	4-9-10．TAN [TAN]
	4-9-11．ASIN [ASIN]
	4-9-12．ACOS [ACOS]
	4-9-13．ATAN [ATAN]

	      4-10．RTC Instructions
	4-10-1．Read the clock data [TRD]
	4-10-2．Write Clock Data [TWR]


	5 HIGH SPEED COUNTER (HSC)
	      5-1．Functions Summary
	      5-2．HSC Mode
	      5-3．HSC Range
	      5-4．HSC Input Wiring
	      5-5．HSC ports assignment
	      5-6．Read/Write HSC value
	5-6-1．Read HSC value [HSCR]
	5-6-2．Write HSC value [HSCW]

	      5-7．HSC Reset Mode
	      5-8．AB Phase counter multiplication setting
	      5-9．HSC Example
	      5-10．高速计数中断
	      5-10．高速计数中断
	      5-10．高速计数中断
	      5-10．高速计数中断
	      5-10．高速计数中断

	6 PULSE OUTPUT
	      6-1．Functions Summary
	      6-2．Pulse Output Types and Instructions
	6-2-1．Unidirectional ration pulse output without ACC/DEC time change [PLSY]
	6-2-2．Variable Pulse Output [PLSF]
	6-2-3．Multi-segment pulse control at relative position [PLSR]
	6-2-4．Pulse Segment Switch [PLSNEXT]/[PLSNT]
	6-2-5．Pulse Stop [STOP]
	6-2-6．Refresh the pulse number at the port [PLSMV]
	6-2-7．Back to the Origin [ZRN]
	6-2-8．Relative position uni-segment pulse control [DRVI]
	6-2-9．Absolute position uni-segment pulse control [DRVA]
	6-2-10．Absolute position multi-segment pulse control [PLSA]

	      6-3．Output Wiring
	      6-4．Items to Note
	      6-5．Sample Programs
	      6-6．Relative coils and registers of pulse output

	7 Communication Function
	      7-1．Summary
	7-1-1．COM port
	7-1-2．Communication Parameters

	      7-2．MODBUS Communication
	7-2-1．Function
	7-2-2．Address
	7-2-3．Communication Instructions

	      7-3．FREE FORMAT COMMUNICATION
	7-3-1．Communication mode
	7-3-2．Instruction form

	      7-4．CAN Bus Functions
	7-4-1．Brief Introduction of CAN-bus
	7-4-2．External Wiring
	7-4-3．CAN Bus Network Form
	7-4-4．CAN-bus Instructions
	7-4-5．Communication Form of Internal Protocol
	7-4-6．CAN Free Format Communication


	8 PID Control Function
	      8-1．Brief Introductions of The Functions
	      8-2．Instruction Forms
	      8-3．Parameters Setting
	8-3-1．Registers and their functions
	8-3-2．Parameters Description

	      8-4．Auto Tune Mode
	      8-5．Advanced Mode
	      8-6．Application Outlines
	      8-7．Program Example

	9 C Language Function Block
	      9-1．Summary
	      9-2．Instruction Format
	      9-3．Operation Steps
	      9-4．Import and Export the Functions
	      9-5．Edit eh Func Blocks
	      9-6．Program Example
	      9-7．Application Points
	      9-8．Function Table

	10 SEQUENCE BLOCK
	       10-1．Concept of the BLOCK
	10-1-1．BLOCK summarization
	10-1-2．The reason to use BLOCK

	       10-2．Call the BLOCK
	10-2-1．Add the BLOCK
	10-2-2．Move the BLOCK
	10-2-3．Delete the BLOCK
	10-2-4．Modify the BLOCK

	       10-3．Edit the instruction inside the BLOCK
	10-3-1．Common item
	10-3-2．Pulse item
	10-3-3．Modbus item
	10-3-4．Wait item
	10-3-5．Frequency inverter item
	10-3-6．Free format communication item

	       10-4．Running form of the BLOCK
	       10-5．BLOCK instruction editing rules
	       10-6．BLOCK related instructions
	10-6-1．Instruction explanation
	10-6-2．The timing sequence of the instructions

	       10-7．BLOCK flag bit and register
	       10-8．Program example

	11 Special Function Instructions
	       11-1．PWM Pulse Width Modulation
	       11-2．Frequency Testing
	       11-3．Precise Time
	       11-4．Interruption
	11-4-1．External Interruption
	11-4-2．Time Interruption


	12 Application Program Samples
	       12-1．Pulse Output Application
	       12-2．MODBUS COMMUNICATION SAMPLES
	       12-3．Free Format Communication Example

	Appendix 1  Special soft device list
	      Appendix 1-1．Special Auxiliary Relay List
	      Appendix 1-2．List of special memory and special data register
	      Appendix 1-3．ID List of the Expansions
	      Appendix 1-4．Special Flash Register List

	Appendix 2  Instructions List
	      Appendix 2-1．Basic Instructions List
	      Appendix 2-2．Applied instruction list
	      Appendix 2-3．Special Instructions List
	      Appendix 2-4．MOTION CONTROL INSTRUCTIONS LIST

	Appendix 3 Version for special function
	Appendix 4  PLC Configuration List
	Appendix 5 common question A&Q

