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e Basic explanation
Thank you for purchasing Xinje XD3/XDM series PLC.
This manual mainly introduces XD3/XDM series PLC instructions.
Please read this manual carefully before using and wire after understanding the content.
About software and programming instructions, please refer to related manuals.
Please hand this manual over to operation users.

e Notices for users
Only experienced operator can wire the plc. If any problem, please contact our technical
department.
The listed examples are used to help users to understand, so it may not act.
Please conform that PLC specifications and principles are suitable when connect PLC to
other products. Please conform safety of PLC and machines by yourself when use the PLC.
Machines may be damaged by PLC errors.

e Responsibility declaration
The manual content has been checked carefully, however, mistakes may happen.
We often check the manual and will correct the problems in subsequent version. Welcome to
offer advices to us.
Excuse us that we will not inform you if manual is changed.

e Contact information
If you have any problem about products, please contact the agent or Xinje company.
Tel: 0086 510-85134136 85123803
Fax: 0086 510-85111290
Address: Building 7 fourth floor, No.100, Dicui Rd, Wuxi, China.
Code : 214072

4 )

WUXI XINJE ELECTRIC CO., LTD. copyrights

Do not copy or use manual without written permission. Offenders should be
responsible for losses. Please keep all copyrights of our company including practical
modules, designed patents and copyrights mentioned in register.
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1 Programming Summary

XD3/XDM series PLC accept the signal and execute the program in the controller, to fulfill
the requirements of the users. This chapter introduces the PLC features, two kinds of
programming language and etc.

1-1. PLC Features

Programming Language

XD3/XDM series PLC support two kinds of program language, instruction and ladder chart,
the two kinds of language can convert to each 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 protect the
user copyright; meanwhile, it limits the downloading, to avoid change program by mistake.
XD3/XDM series added new register FS. (For different XD3/XDM models, please check the
Data monitor in XDPpro software for FS register range, common range is FS0~FS47). FS
value can be modified but cannot be read through Modbus instruction. FS cannot be
compared to register but only constant in XDPpro software. The value cannot be read. FS is
used to protect the user’s copyright. The register D, HD... can replace by FS.

Program comments

When the user program is too long, the comments of program and soft components are
necessary in order to change the program easily later.

Offset Function

Add offset appendix (like X3[D100], M10[D100], DO[D100]) after coils, data registers can
make indirect addressing. For example, when D100=9, X3[D100] =X[3+9]=X14;
M10[D100]=M19, DO[D100]=D9

Rich Basic Functions

XD3/XDM series PLC has enough basic instructions including basic sequential control, data
moving and comparing, arithmetic operation, logic control, data loop and shift etc.
XD3/XDM series PLC also support interruption, high speed pulse, frequency testing, precise
time, PID control and so on.

C Language Function Block

XD3/XDM series PLC support C language; users can call the C program in ladder chart. This
function improves the programming efficiency.



Stop PLC when reboot

XD3/XDM series PLC support “Stop PLC when reboot” function. When there is a serious
problem during PLC running, this method can stop all output immediately. Besides, if the
COM port parameters are changed by mistake, this function can help PLC connect to the PC.

Communication Function

XD3/XDM series PLC has many communication modes, such as Modbus-RTU, Modbus-
ASCII.

When the COM port parameters are changed, the new parameters will be valid immediately
without restarting the PLC.

Wait time can be added before Modbus instructions.

1-2. Programming Language

1-2-1. Type
XD3/XDM series PLC support two types of programming language:

Instruction

Make the program with instructions directly, such as “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 operand
0 LD X000
1 OR Y005
2 ANI X002
3 ouT Y005

Make sequential control graph with sequential control signal and soft components. This
method is called “Ladder chart”. This method uses coils and contactors to represent sequential
circuit. The ladder chart is easy to understand and can be used to monitor the PLC status
online.

E.g.

X0 X2

Y5

1-2-2. Alternation

The two kinds of programming language can be transformed to each other.
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1-3. Programming mode

Direct Input

Ladder

The two kinds of programming language can be input directly in the editing window. The
ladder chart window has hint function which improves the programming efficiency greatly.
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Instruction Configuration

Some instruction is complicated to use, like pulse output, PID etc. XDPPro software has the
configuration window for these special instructions. User just needs to input parameters in the
configuration window without remembering complicated instructions. The following window

is multi section pulse output.

multi section pulse cutput

Diata start address: | DO user params address: 0100 System params: | K1 Output: | YD
Mode: relative ¥ || Start exscute section count: | 0 Pulse Corfig

© Add Delete | Upwards Downwards

frequence pulse count

used space:

walt condition

walt register

Jump register

| Read From PLC | | Whie To FLC | |

0K

| [ concal |

For the details of instruction configuration, please refer to XD3/XDM series PLC user manual

[ software part] .



2 Soft Component Function

In chapter 1, we briefly introduce the programming language. However, the most important
element in a program is the operands. These elements include the relays and registers. In this
chapter, we will describe the functions and using methods of these relays and registers.

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. Next we will introduce these soft components.

Input Relay (X)

The functions of input relays

The input relays are used to receive the external ON/OFF signal, the sign is X.

Address Assignment Principle

In each basic unit, X address is in the form of octal, such as X0~X7, X10~X17 ...

The extension module address: module 1 starts from X10000, module 2 starts from X10100...
Up to 10 extension modules can be connected to the XD3 main unit (XDM can connect 16
modules).

Extension BD board: BD 1 starts from X20000; BD 2 starts from X20100.... Up to 1 BD can
be connected to the main unit.

Using notes

The input filter of input relay is digital one; user can change the filter parameters.

There are enough input relays in the PLC. The input relay whose address is more than input
points can be seemed to auxiliary relay.

Output Relay ()

Function of the output relays

Output relays are the interface to drive the external loads, the signis Y;

Address Assignment Principle

In each basic unit, Y address is in the form of octal, such as YO~Y7, Y10~Y17 ...

The extension module address: module 1 starts from Y 10000, module 2 starts from Y10100...
Up to 10 extension modules can be connected to the XD3 main unit (XDM can connect 16
modules).

Extension BD board: BD 1 starts from Y20000; BD 2 starts from Y20100.... Up to 1 BDs can
be connected to the main unit.

Using notes
There are enough output relays in the PLC. The output relay whose address is more than
output points can be seemed to auxiliary relay.

Auxiliary Relays (M, HM)




Function of Auxiliary Relays

Auxiliary relays is internal relays of PLC, the sign is M and HM;

Address assignment principle

In basic units, assign the auxiliary address in decimal form

Using notes

This type of relays are different from the input/output relays, they can’t drive external load
and receive external signal, but only be used in the program;

Retentive relays can keep its ON/OFF status when PLC power OFF;

Status Relays (S, HS)

Function of status relays

Used as relays in Ladder, the sign is S, HS.

Address assignment principle

In basic units, assign the address in decimal form.

Using notes

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

Timer (T, HT)

Function of the timers

Timers are used to accumulate the time pulse like 1ms, 10ms, 100ms etc. when reach the set
value, the output contactors acts, represent sign is T and HT.

Address assignment principle

In basic units, assign the timer address in decimal form. Please refer to chapter 2-2 for details.
Time pulse

There are three timer pulses: 1ms, 10ms, and 100ms. For example, 10ms means accumulate
10ms pulses.

Accumulation/not accumulation

The timer has two modes: accumulation timer means even the timer drive coil is OFF, the
timer will still keep the current value; while the not accumulation timer means when the
accumulation value reaches the set value, the output acts, the accumulation value reset to 0.

Counter (C, HC)

According to different application purposes, the counters contain different types:

For internal counting (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 are for PLC internal signal. The response speed is one scan cycle or longer.
For High Speed Counting (Power-off retentive)

32 bits counter: the count range is -2,147,483,648~ +2,147,483,647

(Single phase increment count, AB phase count). For special input terminals.

The high speed counter will not be affected by PLC scanning period. For increment mode, it
can count max 80KHz pulses; for AB phase mode, it can count max 50KHz pulses.




Address assignment principle
In basic units, assign the timer address in decimal form.

Data Register (D, HD)

Function of Data Registers

Data Registers are used to store data, the sign is D and HD.

Address assignment principle

The data registers in XD3/XDM series PLC are 16 bits (the highest bit is sign bit), combine
two data registers together is for 32 bits (the highest bit is sign bit) data processing.

Using notes

Same to other soft components, data registers also have common type and power-off retentive

type.

FlashROM Register (FD)

Function of FlashROM registers

FlashROM registers are used to store data, the sign is FD.

Address assignment principle

In basic units, FlashROM registers address is in form of decimal,

Using notes

Even the battery powered off, this area can remember the data. So this area can store
important parameters. FlashROM can be writen for about 1,000,000 times, and it takes time
when writing. Frequently writing can cause permanent damage for FD.

Constant (B) (K) (H)

B means Binary, K represents Decimal, H represents Hexadecimal. They are used to set
timers and counters value, or operands of application instructions. For example hex FF will
be HFF.

2-2. Structure of Soft Components

2-2-1. Structure of Memory

In XD3/XDM series PLC, there are many registers. Besides D, HD, FlashROM registers, we
can also combine bit to register.

Data Register D, HD

For common use, 16 bits

For common use, 32 bits (combine two continuous 16-bits registers)

For power off retentive use, cannot modify the retentive range

For special use, occupied by the system, can’t be used to common instruction parameters
For offset use (indirect assignment)

Form: Dn[Dm], HDn[Dm], Xn[Dm], Yn[Dm] , Mn[Dm] , etc.



j'\r/l;{ Mov\ KO \ DO‘
—M{T}Z—{MOV‘KS‘DO‘

HSMLH MOV ‘D10[DO]‘ D100 \

When D0=0, D100=D10, YO is ON.

When M2 turns from OFF to 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: DXn[Dm] represents DX[n+Dm].

The soft components with offset, the offset can represent by soft component D, HD.

Timer T, HT/Counter C, HC

For common usage, 16 bits, represent the current value of timer/counter;

For common usage, 32 bits, (combine two continuous 16 bits registers)

To represent them, just use the letter+address method, such as T10, C11, HT10, HC11.
E.gQ.

X0
—t————— TMR | T11 | K99 | K100

M

HT}O—{ MOV \ T11 \ DO \

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, (combine two continuous 16 bits registers)
For special usage, occupied by the system, can’t be used as common instruction parameters

Register combined by bits

For common usage, 16 bits, (combine 16 bits)

The soft components which can be combined to words are: X, Y, M, S, T, C, HM, HS, HT,
HC.

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

Get 16 bits beginning from DXn, cannot beyond the soft components range;

The word combined by bits cannot do bit addressing;

E.g.



HN%CF{ MOV | K21 | DYO |
—W—{ mMov | k3 | Do |
HSMM MOV | DX2[D0] | D10 |

When MO changes from OFF to ON, the value in the word which is combined by Y0~Y17
equals to 21, i.e. YO, Y2, Y4 become ON.

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

If M1 changes from OFF to ON, D0=3, then DX2[D0] represents a word combined by
X5~X24

2-2-2. Structure of Bit Soft Components

Bit soft components include X, Y, M, S, T, C, HM, HS, HT, HC. Besides, the bit of the
register also can be used as bit sofst component.

Relay

Input Relay X, octal form

Output Relay Y, octal form

Auxiliary Relay M, HM, S, HS; decimal form

Auxiliary Relay T, HT, C, HC, decimal form. The represent method is same to registers, so
we need to judge if it’s word register or bit register according to the instruction.

The Bit of register

Composed by bit of register, support register D

Represent method: Dn.m (0<m<15): for example D10.2 means the second bit of D10
The represent method of bit with offset: Dn[Dm].x

Bit of register can’t compose to word soft component again;

E.g.

DO0.4
1 YO0

Yo O
D5[I?1].4 @

Y

D0.4 means when the fourth bit of DO is 1, set YO ON.
D5[D1].4 means bit addressing with offset, if D1=5, then D5[D1] means the fourth bit of D10

2-3. Soft Components List

2-3-1. Soft Components List

The soft components range of XD3 main unit and extension module:

Range Points
Name
16 24 32 48 60 1624 32 148 |60
X |Input X0~X7X0~X15X0~X21X0~X33X0~X43 8 [14 |18 [28 (36
Y  |Output YO~Y7YO~Y11YO~Y15Y0~Y23Y0~Y27 8 [10 |14 20 [24




X10000~10077(#1 expansion module)
X fnput™ ... 640
X11100~11177(#10 expansion module)
'Y10000~10077(#1 expansion module)
Y |Output *® ... 640
Y11100~11177(#10 expansion module)
X [Input X20000~20077(#1 expansion BD) 64
Y  [Output 4 'Y20000~20077(#1 expansion BD) 64
M M0~M7999 8000
[HM |internal register [HMO~HM959™* 960
SM Special register SMO~SM2047*2 2048
S Al S0~S1023 1024
[hs |V HS0~HS127" 128
T TO~T575 576
[HT [Timer HTO~HT95™! 96
ET Precise timing ETO~ET31 32
C C0~C575 576
[HC [Counter HCO0~HC95™ 96
[HSC] High speed counter HSCO~HSC31 32
[D D0~D7999 8000
[HD | _ HDO~HD999"! 1000
SD |Pataregister oo ial register SDO~SD2047 2048
|[HSD Special register HSDO~HSD499*? 500
FD [FlashROM FDO~FD6143 6144
SFD [register Special register SFDO~SFD1999*2 2000
Fg [opecialsecure eon pogg 43
register
Main unit ID0~99 100
. ID10000~10099(#1 expansion module)
ip¥s|EXpansion 1000
module ID10900~10999(#10 expansion module)
Expansion BD  ID20000~20099(#1 expansion BD) 100
Main unit QD0~99 100
QD" Expansion QD10000~10099(#1 expansion module) 1000
" module QD10900~10999(#10 expansion module)
Expansion BD  (QD20000~20099(#1 expansion BD) 100
Sequence function
block instruction
SEMWAIT special COiISEMO~SEM31 32
The soft components range of XDM main unit and extension module:
Range Points
Name
24 32 60 24 32 60
X |Input X0~X15 X0~X21 X0~X43 14 |18 36
Y  |Output YO~Y11 YO~Y15 YO~Y27 10 (14 24




X10000~10077(#1 expansion module)
X lnput™ ... 1024
X11700~11777(#16 expansion module)
'Y10000~10077(#1 expansion module)
Y |Output ™ ... 1024
Y11700~11777(#16 expansion module)
X |Input *4 X20000~20077(#1 expansion BD) 64
Y  [Output 4 'Y20000~20077(#1 expansion BD) 64
M MO0~M20479 20480
[HM Internal register [HMO~HM6143™* 6144
SM Special register SMO~SM4095*? 4096
S Al S0~S7999 8000
[hs [ HS0~HS999™ 1000
T TO0~T4095 4096
[HT [Timer HT0~HT1023™ 1024
ET Precise timing ETO~ET39 40
C C0~C4095 4096
[HC [Counter HC0~HC1023™ 1024
[HSC] High speed counter HSCO~HSC39 40
[D D0~D20479 20480
[HD | _ HDO~HD24999 ™ 25000
SD |[Pataregister  ighorial register SDO~SD4095 4096
[HSD Special register HSDO~HSD10232 1024
FD [FlashROM FDO~FD8191 8192
SFD [register Special register SFDO~SFD4095 2 4096
Fg [pecialsecure gy rooss 256
register
Main unit ID0~99 100
ID10000~10099(#1 expansion module)
ID*® [Expansion module|...... 1600
ID11500~11599(#16 expansion module)
Expansion BD  ID20000~20099(#1 expansion BD) 100
Main unit QD0~99 100
QD" QD10000~10099(#1 expansion module)
s~ [Expansion module...... 1600
QD11500~11599(#16 expansion module)
Expansion BD  [QD20000~20099(#1 expansion BD) 100
Sequence function
block instruction
SEM WAIT special coil SEM0~SEM127 128

> 1: Power-off retentive range, the range cannot be changed.

¥ 2: For system special use (not power-off retentive), they cannot be used for other way.
Please refer to appendix Special soft components.

% 3: Extension module 1/0 addresses assignment (octal), XD3 can connect 10 modules,
XDM can connect 16 modules.

¥ 4: Extension BD I/O addresses assignment (octal), up to 1 BD can be extended.



»¢5: Analog input addresses.
»¢6: Analog output addresses.

2-4. Input/output relays (X, Y)

Number List

XD3/XDM series PLC input/output are all in octal form, each series numbers are listed
below:

Range Points

PLC |Name
16 24 32 A8 60 16 [24 (32 {48 |60

X X0~X7 [X0~X15 [X0~X21 [X0~X33 [X0~X43 8 |14 |18 |28 [36

XD3

Y YO~Y7 [YO~-Y11 [YO~-Y15 |YO~Y23 |YO~Y27 [8 (10 |14 |20 |24

Range Points
PLC [Name
24 32 60 24 32 |60
DM X X0~X15 X0~X21 X0~X43 14 (18 |36
Y YO~Y11 YO0~Y15 YO~Y27 10 |14 [24
Function

XD3 series PLC
CPU unit

A [eurwual ndino

ndino [eubis eulaix3

nduj Jeubis eutarx3
X [euiwia] nduj

Input Relay X

PLC input terminals are used to recive the external signal. the input relays are optocoupler to
connect PLC and input terminals

The input relays which are not connected with external devices can be seemed to fast internal
relays

Output Relay Y]

PLC 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



The output relays which are not connected with external devices can be seemed to fast
internal relays

Execution Order

m ) m
x _ - XD3 series O o =
@ 3 3 S = 5
5 S S| PLC g g 5
- = = CPU unit = 3 n
g l= 3 = 3 S | 3 | &
S 3 Q Program & 3 >
—_ > = —_
= 5] > |process Area > 2 o
@ = -
g x s : < 5

Input processing

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

When the program is running, even the input changed, the content in the input image area will
not change until the next scanning period coming.

Output processing

After running 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 output contactors will delay the action according to the output soft components reponse.

2-5. Auxiliary Relay (M, HM, SM)

Number List

The auxiliary relays in XD3/XDM series PLC are all in decimal form, please see the
following table:

Range
PLC [Name - -

Normal Power-off retentive Special
XD3 v MO000~M7999 HMO0-HM959 SM0~SM2047
XDM ' MO000~M20479  [HMO0-HM6143 SM0~SM4095

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

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

For common use



This type of auxiliary relays can be used only as normal auxiliary relays. l.e. if power supply
suddenly shut down during the running, the relays will be off.
Common usage relays can’t be used for power off retentive, but the zone can be modified;

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.

Power off retentive zone cannot be modified:;

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;

For Special Usage
Special relays are some relays which are defined with special meanings or functions, start
from SMO.
There are two functions for special relays, first is used to drive the coil, the other type is for
special running.
E.g.: SM2 is the initial pulse, activates only at the moment of start
SM34 is “all output disabled”
Special auxiliary relays can’t be used as normal relay M;

2-6. Status Relay (S, HS)

Address List

Status relays addresses are in form of decimal, the address are shown below:

Range
PLC |Name :
Normal Power-off retentive
XD3 . S000~S1023 HS0~HS127
XDM S000~S7999 HS0~HS999
Function

Status relays S and HS are very import in ladder program; they are used together with
instruction “STL” in the flow. The flow can make the program clear and easy to modify.
For common use

After shut off the PLC power, S relays will be OFF

For Power Off Retentive Use

HS relays can keep the ON/OFF status even PLC power is off

The status relays also have countless “normally ON/OFF” contactors. So users can use them
freely in the program



2-7. Timer (T, HT)

Address List

The timer addresses are in the form of decimal; please see the following table:

Series |[Name Range
Normal Power-off retentive Precise timing
XD3 LT TO~T575 HTO~HT95 ETO~ET31
XDM i;'r TO~T4095 HTO~HT1023 ETO~ET39
Function

The timers accumulate the 1ms, 10ms, 100ms pulse, the output contactor activates when the
accumulation reaches the set value;
TMR instruction is for common timers. The set value can be constant (K) or data register

(D).

Normal type

X0
—F— TMR [ TO [ K200 | K10

TO
[ ]

YO

)
7

If X0

is ON, then TO

accumulates 10ms pulse based

2s
X0 i

value

1

1

1

e Set
Current Fooooo <

1

]

YO

on the current value; when the
accumulation value reaches the
set value K200, the timer
output activates. l.e. the output
activates 2s later. If X0 is OFF,
the timer resets, the output
resets;



Accumulation type

X(H TMRA| HTO | K2000 | K10

H'I"O YO
I

X
t1 t2,, t1+t2=20s
X0 ﬁ K=
Current /l:)jiz
_value— e
Y0
X2

Appoint the set value

1. Instruction format

(s (s2) (s8)
% TMR ‘ T0 ‘ K200 | K10 ‘

(s1) (s2) (s8)
% TMR_A ‘ T0 ‘ K2000 | K10 |

Reset the timer and output:

(s1)
’—H—{ RST | T0 |

S1: timer (TO, HT10)
S2: set time (such as K100)

If X0 is ON, HTO accumulates the
10ms pulse based on the current
value. When the accumulation value
reaches the set value K2000, the
timer output activates.

If X0 is suddenly OFF during timer
working, the timer value will be
retentive. Then X0 is ON again, the
timer will continue working.

When X2 is ON, the timer and
output will be reset.

(Not accumulation)

(Accumulation)

S3: time unit (K1—1ms, K10—10ms, K100—100ms)

Power-off not retentive, not accumulation

(1) Time unit is 1ms, set time is K100, the real time is 1ms *100=0.1s

X0
% TMR TO K100 Ki

Set value is constant K

MOV K100 DO

X1
—_
X0
———— TMR T0 D0 Kl

set value is register D

(2) Time unitis 10ms, set time is K10, the real time is 10ms*10=0.1s

X0
% TMR TO K10 K10

MOV K10 DO \

TMR TO DO K10 ‘

—
S



Set value is constant K set value is register D
(3) Time unitis 100ms, set time is K1, the real time is 100ms*1=0.1s

X1
——— MoV Ki DO
X0 X0
}H% TMR TO K1 K100 % TMR TO DO K100 \
Set value is constant K set value is register D

Power-off retentive, accumulation
(1) Time unit is 1ms, set time is K100, the real time is 1ms *100=0.1s
X1

% MOV K100 DO \
X0 X0
K1 K1
Set value is constant K set value is register D
(2) Time unitis 10ms, set time is K10, the real time is 10ms*10=0.1s

H% MOV K10 DO \
}Hb v {—“Km”o K10 HXL{ TMR A HTO DO K10 |

Set value is constant K set value is register D
(3) Time unitis 100ms, set time is K1, the real time is 100ms*1=0.1s
X1

xﬁ MOV K1 DO \
}—H—{ TMR A HTO K1 K100 W

Set value is constant K set value is register D

Notes

The TMR is not accumulation timer instruction; TMR_A is accumulation timer instruction.
The time unit includes K1, K10 and K100. Please don’t write other time unit otherwise the
timer instruction will not run.

Time value

The time value is stored in register TD. The working mode of timer TO~T575 and HTO~HT95
are 16-bits linear increasing. The time range is from 0 to 32767. When the time value in TD
reaches 32767, the timer will stop timing and keep the status.

}HXL{ MOV TO DO ‘
}HX(F{ MOV TDO DO ‘

The two instructions are the same. In the first instruction, TO is seemed to TDO.




Application

Output delay

0 xo
Yﬂ LH TMR| T2 [ K200| K10 | yo [ T2

X0 is ON, output Y0. X0 changes from ON to OFF, delay 2s then cut off YO.

Twinkle
0 T2
HXHT/H TMR | T1 | K20 | K10 |
n ] T2 ] K0 x| TL T2, T1
—f—————{TMR] T2 | K10 K10 K )
Yo ] 1

YO

)

X0 is ON, YO0 begin to twinkle. T1 is YO-OFF time; T2 is YO-ON time.

2-8. Counter (C, HC)

Number list

The counter addresses are in decimal; please see the following table for details:

Series | Name Range

Normal Power-off retentive | High speed counter
XD3 |(-:|C C0~C575 HCO0~HC95 HSCO0~HSC31
XDM | Hsc | C0~C4095 HCO~HC1023 HSCO~HSC39

The counter range:

Counter type Explanation

16/32 bits up/down | CO~C575 HCO~HC95 (32-bits counter occupies two registers, the
counter counter address must be even number)

High speed HSCO~HSC30 (HSCO0,HSC2...HSC30) (each counter occupies two
counter registers, the counter address must be even number)

1: Please refer to chapter 5 for details of high speed counter.
2: XD3 series counters can be 16 or 32 bits count up/down mode. The mode is appointed by

the instruction.




Counter

features
Item 16-bit counter 32-bit counter
Count direction | Count down/up Count up/down
Set value 0~32,767 -2,147,483,648~+2,147,483,647
Set value type Constant K or register Constant K or a couple of registers
The value will not . .
. The value will not change when reaching
Count value change when reaching .
. the max or min value
the max or min value
Output Eser) the state for count Reset for count down
Reset Run RST instruction, the counter and output will be reset
Present count 16-bit 39_bit
value register

Function

The soft component will appoint the type of counter: common counter or power-off retentive
counter.

16-bit common counter and power-off retentive counter

The set value range of 16-bit count-up counter is K1~K32,767 (decimal). KO and K1 have
the same function. They mean the counter output will act at the first counting.

If the PLC power supply is cut off, common counter value will be reset. The power-off
retentive counter value will be kept.

K et
X11

—H—{ CNT‘ CO‘KIO‘

Co YO0
)

The counter CO increases one when the X11 drives once. When CO value reaches 10, the
output acts. Then X11 drives again, CO will continue increase one.

If X10 is ON, the CO and output will be reset.

The counter set value can be constant K or register. For example, if D10 is 123, the set value
is equal to K123.

32-bit common counter and power-off retentive counter

The set value range of 32-bit count-up/down counter is K+2,147,483,648~K-2,147,483,647
(decimal). The count direction is set through instruction.



K5
YO

() |

Common count up counter
down counter
If X3 is ON, the counter and output will be reset.

X3
-
X4
.
HCO

RST HCO

DCNT_D HCO K-5

YO

() |

power-off retentive count

For power-off retentive counter, the present counter value, output state will be kept after

power supply is off.
32-bit counter can be seemed to 32-bit register.

Counter set value

The set value contains two conditions: 16-bit and 32-bit. The counter types include common

counter (C) and power-off retentive counter (HC).

Count instruction:
16-bit counter:

(v (s2)

—— CONT | ©co | K200 | countup
(1) (s2)
}—{ CNT_D ‘ C1 ‘ K-100 ‘Countdown

32-bit counter:

(s (s2)
% DCNT ‘ co ‘K41000‘ Count up

% DCNT_D ‘ c2 ‘ K-41100 ‘Count down

Reset instruction:
16-bit counter:

(s1)
’—H—{ RST | co |

32-bit counter:

(sp)
’—H—{ DRST | co |

S1: counter (such as C0O, HC10)
S2: counter set value (such as K100)

The counter is different from XC series. They don’t have 16-bit and 32-bit type. The type is

set through instruction.
16-bit counter (common, count up)



{set value is constant K) (set value is register »

3 HXH MOV K5 DO |
L_H—{ CNT CO K5 ch—{ CNT co DO |

16-bit counter (power-off retentive, count up)
{set value is constant K) {set value is register )

—fF——— MoV ks DO |
X1 X1
—— ONT Heo K5 | —f———{ ONT Hoo Do |

16-bit counter (common, count down)
{set value is constant K) {set value is register )

X0
I % MOV K5 DO ‘

X1 X1
—— oNTD co ks —f——{ oNTD co Do |

16-bit counter (power-off retentive, count down)
{set value is constant K) {set value is register »

X0
I % MOV K5 DO ‘

X1 X1
—— CNTD HCO K | —f———{ oNTD Hco Do |

32-bit counter (common, count up)
{set value is constant K) {set value is register »

X0
H}—{ DMOV K43100 DO ‘

X1 X1
—— DCNT Co K43100 4] pont 0 b0 |

32-bit counter (power-off retentive, count up)
{set value is constant K) {set value is register »

X0
H}—{ DMOV K43100 DO ‘

X1 X1
—— DCNT HCO K43100 | 4] DoNT Hoo Do |

32-bit counter (common, count down)
{set value is constant K) {set value is register »

X0
H}—{ DMOV K-43100 DO ‘

X1
X1
}%H DCNT D CO K-43100 DONTD Co DO ‘

32-bit counter (power-off retentive, count down)
{set value is constant K) {set value is register »



X0
H}—{ DMOV K-43100 DO ‘

X1

X1
HH DCNT D HCO K-43100 DONTD HCo DO ‘

Count value

16-bit count up counter

The count range is 0~32767.
When the count value reaches 32767, the counter stops working and keeps the state.

16-bit count down counter

The count range is -32768~0. When the count value reaches -32768, the counter stops
working and keeps the state.

32-bit count up/down counter

The count range is -2,147,483,648 ~+2,147,483,647. When the count value reaches
K2,147,483,647, it will become K-2,147,483,648. When the count value reaches K-
2,147,483,648, it will become K2,147,483,647. The ON/OFF state of counter will change
with the count value.

X0

X0
- MOV CO DO }HH MOV CDO DO

The two instructions have the same function. CO is seemed to register in the first instruction.

, \ CNT CO
‘ H \ K1000

The highest frequency of this instruction is related to the filter parameter and PLC scanning
period. The max frequency it can count will be 500Hz. If the frequency is larger than 500Hz,
please use high speed counter HSC0O-HSC30.

SMO
}—{ CNT HSCO KB888888

High speed counter HSCO: the frequency input terminal is X0. The high speed counter will
not be affected by input filter response delay time and PLC scanning period. Please refer to
chapter 5 for details.

2-9. Data register (D, HD)

Address list




The data register of XD3/XDM series PLC is in decimal format. Please see the following

table:
Series | Name Range
Normal Power-off retentive | Special Special power-off
retentive

XD3 D0~D7999 | HDO~HD999 SD0~SD2047 | HSDO~HSD499
D

XDM D0~D20479 | HDO~HD6143 SD0~SD4095 | HSDO~HSD1023
Structure

Data register is used to store data; it includes 16 bits(the higheset bit is sign bit) and 32 bits.
(32 bits contains two registers, the highest bit is sign bit)

16 bits

16-bits register range is -32,768 ~ +32,767
Read and write the register data through instruction or other device such as HMI.

DO 16-bits
0/1/0/0/0/0{1/0/0/1/1|0|0/0]|O
bli
Sign bit

0: positive 1: negative

32 bits

32 bits value is consisted of two continuous registers. The range is -2147483648 ~
2147483647. For example: (D1 DO) D1 is high 16 bits, DO is low 16 bits.
For 32 bits register, if the low 16-bits are appointed, such as DO, then D1 will be the high 16

bits automatically. The address of low 16-bits register must be even number.

e o] 1] o\ o\ o\ 0\ 1\ 0\ 0\ 1\ 1\ 0\ 0\ 0\ 0\ 0#0’ 1’ 0\ 0\ 0\ 0\1\ 0\ 0\ 1\ 1‘ 0‘ 0‘ 0‘ 0‘ 0# o
o ’

0: positive 1: negative

Function




e Normal type
When write a new value in the register, the former value will be covered.
When PLC changes from RUN to STOP or STOP to RUN, the value in the register will be
cleared.
e Retentive type
When PLC changes from RUN to STOP or power off, the value in the register will be
retained.
The retentive register range cannot be changed.
e 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.
Used as offset (indirect appoint)
Data register can be used as offset of soft element.
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.

SM2
Hw% MOV \ KO \ DO }
M2

HT% Mov\ K5 \ DO }

jML—{ MOV \D10[D0]\ D100 }

YO[DO]

( )
\ )

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

Example

Data register D can deal with many kinds of data.
Data storage

WD
—i— wov | K0 | D0 | When MO is ON, write 100 into DO.(16 bits value)

M . . . .
—i—{ pmov | xam | pio | When MLis ON, write 41100 into D11,D10 (32bits value)

Data transfer



—(M}O—{ MOV \ DO \ D10 \

Read the timer and counter

—(M}O—{ MOV \ c10 \ DO \

As the set value of timer and counter

XH TMRA| To | DO | D2 |
X1

CNT ‘HCO‘ D4 \

2-9-1. Word consist of bits

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

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

When X0 is ON, T10 starts to work, TO will set ON when
DO value is equal to timer value, time unit is D2.

X1 is ON, HCO starts to work, HCO will set ON when D4
value is equal to counter value.

One of the coils from X0 to X17 is ON, YO will be ON.

Programming method one:



X0 YO0

X1
—

X2
— —

X3
—

X4
—

X5
—

X6
(Y —

X7

X10
4{ }7

X11
Ry

X12
4{ }7

X13
4{ }7

X14
4{ }7

X15
4{ }7

X16
4{ }7

X17
4{ }7

Programming method two: (application of word consists of bits)

DX0 KO YO0
> (

2-9-2. Offset application

Application 1:
When MO is ON, the output from Y1 to Y7 will be ON one by one. DO is offset address. If
there are many output points, M can replace Y.

SM2

| | MOV K7 D4000 k
MO  SM13 YO[DO]
—1 I ( R
| INC DO —
DO D4000
> [ MOV K1 DO I
YO[DO]
( S )




Application 2:
When MO is ON, read the ID10000 value every second and store in the register starting from
D4000 (amounts is 50 registers). DO is offset address.

MO SM13
— | il | MOV 1D10000 D4000[DO0] |
- INC DO -

DO K50
= | MOV K1 DO -

2-10. Constant

Data process

XD3/XDM series PLC has the following 5 number systems.

DEC: DECIMAL NUMBER

The preset number of counter and timer ( constant K)

The number of Auxiliary relay M, HM; timer T, HT; counter C, HC; state S, HS; register D,
HD.

Set as the operand value and action of applied instruction (constant K)

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

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

OCT: OCTAL NUMBER
XD3/XDM series PLC 1/O relays are in octal. Such as [X0-7, X10-17,....X70-77].

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

Other numbers ( float number)
XD3/XDM series PLC can calculate high precision float numbers. It is calculated in binary
numbers, and display in decimal numbers.



Display

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.

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.

Constant H

H is used to display hex numbers. HA means decimal number 10. It is used to set operand
value of applied instruction.

Constant B

B is used to display binary numbers. B10 means decimal number 2. It is used to set operand
value of applied instruction.

2-11. Programming principle

SignP and |
P is the program sign for condition and subprogram jump.
I is the program sign for interruption (external interruption, timer interruption, high speed
counter interruption, precise time interruption...).
P and | addresses are in decimal. Please refer to the following table:

Series Sign Address
XD3, XDM P P0~P9999
Address
Model Sign External interryption _ _ _ _
Rising Falling [Timer interruption
Input L . L .
interruption [interruption
X2 10000 10001
X3 10100 10101 There are 20 timer interruptions.
X4 10200 10201 From 140** to 159**. “**” means
XD3-16 I . . . .
X5 10300 10301 he tl_meof timer mterruptlon, the
X6 10400 10401 unitis ms.
X7 10500 10501
Address
Model Sign External interryr_)tion : _ _ _
Rising Falling [Timer interruption
Input : - E .
interruption [interruption
I X2 10000 10001




X3 10100 10101

X4 10200 10201

X5 10300 10301 Th 20 ti i .
D3- X6 10400 10401 i erelzzrg** ttlrlrlsegr*lzt?‘riggtlons.
P X7 10500 10501 *hrg 1tTilmeof tin:)er intefru tiorr1Il ?ﬁgs
60 X10 10600 10601 :mit is ms ption,

X11 10700 10701 '

X12 10800 10801

X13 10900 10901

Range
Model Name External interruption

Input Rising Falling Timing interruption

P interruption (interruption

X2 10000 10001

X3 10100 10101

X4 10200 10201
DM- X5 10300 10301 There are 20 timer interruptions.
04/32/60T4/ X6 10400 10401 From 140** to IS9**, “**” means
60T10 X7 10500 10501 the time of timer interruption, the

X10 10600 10601 unit is ms.

X11 10700 10701

X12 10800 10801

X13 10900 10901

Sign P

P is usually used in flow; it is used together with CJ (condition jump), CALL (call

subprogram), etc.
Condition Jump CJ

M8002

DMOV  K1000 DO
1000

DMOV  K20000 D2

20000

i

M8170

DPLSY D0 D2 YOF
1000 20000 OFF

a

RST MO

Call the subprogram (CALL)

If coil X0 is ON, jump to the program
after P1,;

If the coil X0 is not ON, do not execute
jump action, but run the original
program;




X0
—iF—— CALL | P10 |
If X0 is ON, jump to the

— @ subprogram

S If the coil is not ON, run the

FEND original program;

P10 After executing the subprogram,

return to the main program;
— T@
-
SRET -

The subprogram will start from Pn and finish with SRET. CALL Pn is used to call the
subprogram. n is a integer in the range of 0 to 9999.

ure

weJboidgns

Sign |

Tag | is usually used in interruption, including external interruption, time interruption etc. It

often works together with IRET (interruption return), El (enable interruption), DI (disable

interruption);

External interruption

Accept the input signal from the special input terminals, not affected 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.
Time interruption

Execute the interruption subroutine at each specified interruption loop time. Use this

interruption in the control which is different from PLC’s operation cycle;

Action sequence of input/output relays and response delay

Input

Before PLC executing the program, read all the input terminal’s ON/OFF status 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 next scan cycle, the changes will be read.

Output

Once all the instructions end, transfers 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 output contactors
will act according to the device’s response delay time.

When use batch input/output mode, the drive time and operation cycle of input filter and
output device will also show response delay.

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 processed. But, this condition could be improved
when use PLC’s special function and applied instructions (such as high speed count, input
interruption, input filter adjustment).

Dual output (Dual coils) action

Input process
X0=ON  X1=OFF

As shown in the left map, please
consider the case of using the same coil

_>|<0 e - Y0 at many positions:
I E.g. X0=ON, X1=OFF

Y0 The first YO: X0 is ON, its image area is
——— ouT Yl ON, output Y1 is also ON.

X1 The second YO0: as input X1 is OFF, the
— | ouT Y0 image area is OFF.

So, the actual output is: YO=OFF,
Output process Y1=ON.

Y0=OFF Y1=ON

When executing dual output (use dual coil), the after one is act in priority.



3 Basic Program Instructions

This chapter introduces the basic instructions and their functions.

3-1. Basic Instructions List

XD3, XDM series support all the basic instructions:

Mnemonic | Function Format and Device G(Erhapt

LD Initial logical operation MO 3-2
contact type NO it
(normally open) ‘

LDD Read the status from the Xq 3-6
contact directly 7‘ D Q

LDI Initial logical operation MO 3-2
contact type NC At —
(normally closed)

LDDI Read the normally closed 3-6
contact directly 7}?\/ ©7

LDP Initial logical operation- MO 3-5
Rising edge pulse I T O

LDF Initial logical operation- MO 3-5
Falling /trailing edge — —
pulse

AND Serial connection of NO MO 3-3
(normally open) contacts | 1 O—‘

ANDD Read the status from the 3-6
contact directly 7‘ %r; C

ANI Serial connection of NC MO 3-3
(normally closed) =t
contacts

ANDDI Read the normally closed 3-6
contact directly 7‘ HX

ANDP Serial connection of MO 3-5
rising edge pulse i O

ANDF Serial connection of MO 3-5
falling/trailing edge i
pulse

OR Parallel connection of Iy 3-4
NO (normally open) HMO
contacts

ORD Read the status fromthe | || 3-6
contact directly %XD(;)J Q




ORI Parallel connection of 3-4
NC (normally closed)
contacts

ORDI Read the normally closed | 3-6
contact directly X0 Q

ORP Parallel connection of } 3-5
rising edge pulse mﬂ

ORF Parallel connection of | 3-5
falling/trailing edge E’fo Q
pulse

ANB Serial connection of IR Q 3-8
multiply parallel circuits HJ LJ

ORB Parallel connection of — Q 3-7
multiply parallel circuits | |

ouT Final logic operation Y @ 3-2
type coil drive

OuUTD Output to the contact ( Y[g N 3-6
directly ~ 0

SET Set a bit device - % SET ‘ Yo 3-12
permanently ON

RST Reset a bit device L RST Y0 3-12
permanently OFF ‘ }—‘

PLS Rising edge pulse L PLS ‘ Y0 }_‘ 3-11

PLF Falling/trailing edge 3-11
oulse i PF | Yo }—‘

MCS Connect the public serial | | 0 39
contacts <

}7

MCR Clear the public serial - | @ 3-9

contacts Ly
1=

ALT The status of the 3-10
assigned device is B AT | Mo |
inverted on every
operation of the
instruction

END Force the current END \ 3-14
program scan to end ‘

GROUP Group 3-15




GROUPE | Group End 3-15
TMR Time F TMR K1 OK)@‘ 2-1
‘ {
3-2. [LD], [LDI], [OUT]

Mnemonic and Function

Mnemonic Function Format and Operands

LD Initial logic operation MO

(positive) contact type NO ‘

(Normally Open)

Operands:
X,Y,M,HM,SM,S,HS, T, HT,C,HC,Dn.m

LDI Initial logic operation MO

(negative) contact type NC ’ﬁ” QW

(Normally Closed)

Devices:
X,Y,M,HM,SM,S,HS, T, HT,C,HC,Dn.m

ouT Final logic operation type i YO0

(OUT) drive coil
Operands:
X,Y,M,HM,SM,S HS T,HT,C,HC,Dn.m

Statement

Connect the LD and LDl instructions directly to the left bus bar. It can work with ANB and
be used at the branch start.
OUT instruction can drive the output relays, auxiliary relays, status, timers, and counters. But
this instruction can’t be used for the input relays
For coil T and C, please set constant K or register D when using OUT.

The following table shows the constant K setting range, actual timer constant, program step
relative to OUT instruction (include the setting value).

Timer, Counter

Setting Range of constant K

The actual setting value

1ms Timer 0.001~32.767 second
10ms Timer 1~32,767 0.01~327.67 second
100ms Timer 0.1~3276.7 second
16 bits counter 1~32,767 1~32,767

32 bits counter

1~2,147,483,647

1~2,147,483,647




Program

L V100 > LD X0

1 OUT Y100
y _M1203 >— LDI X1
TMR TO K10 K100 OUT M1203
( — TMR TO K10 K100

TQ LD TO
— @ OUT VY1

3-3. [AND], [ANI]

Mnemonic and Function

Mnemonic | Function Format and Operands

AND Normal open MO

(and) contactor in series i Q

Operand: X,Y ,M,HM,SM,S,HS,T,HT,C,HC,Dn.m

ANI Normal close MO
(and contactor in series e Q
reverse)

Operand: X,Y ,M,HM,SM,S ,HS, T,HT,C,HC,Dn.m

Statements

Use AND and ANI to connect the contactors in series. There is no limit for contactors in
series. They can be used for many times.

Use OUT instruction through other coil is called “follow-on” output (For an example see the
program below: OUT M2 and OUT Y3). Follow-on output can repeat as long as the output
order is correct. There’s no limit for the serial connected contactors and follow-on output
times.

Program




Y2 X3
a M2 AND M1
LTl OuUT Y2
LD Y2
ANl X3
ouT M2
AND T1
OuUT VY3
3-4. [OR] , [ORI]
Mnemonic and Function
Mnemonic | Function Format and Operands
OR Parallel connection -
(OR) of NO (Normally Mo

Open) contactors
Operand: X,Y,M,HM,SM,S,HS, T,HT,C,HC,Dn.m

ORI Parallel connection |
i O

(OR of NC (Normally
reverse) Closed) contactors

Operand: X,Y,M,HM,SM,S,HS, T,HT,C,HC,Dn.m

Statements

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

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

Program
%5 LD X5
i 38— OR X6
i OR M11
_rjll ouT Y6
& M4 X7 LDI Y6
K AND M4
M OR M12
M1z ANI X7
i OR M13

ouT M100



Relationship with ANB

LD ANB LD

!
—(:]—{H
—

4“7

S
Li After ANB

4“7

OR
b After ANB

The parallel connection with OR, ORI
instructions should connect with LD,
LDl instructions in principle. But behind
the ANB instruction, it’s still ok to add a
LD or LDl instruction.

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

Mnemonic and Function

Mnemonic Function Format and Operands
LDP Initial logical operation-Rising MO
(LoaD edge pulse I
Pulse)
X,Y,M,HM,SM,S HS T ,HT,C,HC,Dn.m
LDF Initial logical operation MO
(LoaD Falling/trailing edge pulse I
Falling
pulse)
X,Y,M,HM,SM,S HS,T,HT,C,HC,Dn.m
ANDP Serial connection of Rising edge MO
(AND Pulse) | pulse ’—H—H
X,Y,M,HM,SM,S HS T,HT,C,HC,Dn.m
ANDF Serial connection of MO
(AND Falling/trailing edge pulse -
Falling h O—‘
pulse)
X,Y,M,HM,SM,S HS T ,HT,C,HC,Dn.m
ORP Parallel connection of Rising
(OR Pulse) edge pulse EAH
I
X,Y,M,HM,SM,S HS T,HT,C,HC,Dn.m
ORF Parallel connection of
(OR Falling | Falling/trailing edge pulse E"ﬂ
pulse) I

X,Y,M,HM,SM,S,HS,T,HT,C,HC,Dn.m




Statements

LDP, ANDP, ORP will be ON for one scanning period when the signal rising pulse is coming

(OFF>0N)

LDF, ANDF, ORF will be ON for one scanning period when the signal falling pulse is
coming (ON->OFF)

Program
X5
I M13
i
SM0 X7
i M15

LDP X5
ORP X6
ouT M13
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 X0
the contact directly mk ’—Q
Devices: X
LDDI Read the normally X0
closed contact directly _/\ﬁ’/—Q
Devices: X
ANDD Read the status from X0
the contact directly _| |_|D’—©
Devices: X
ANDDI Read the normally X0
closed contact directly _| I_/M—Q
Devices: X
ORD Read the status from || >
the contact directly X0
_|D|_
Devices: X
ORDI Read the normally || >
closed contact directly XO:
Devices: X




<
[S]

OUTD Output to the contact |
directly

Statement

Devices: Y

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

OUTD and OUT are output instructions. OUTD will output immediately when the condition
is satisfied, needn't wait for the next scan cycle.

Program
<0 2 Y0 LDD X0
| e ) LDDI X2
3?‘5'1 ORD X2
171 ANB
OUTD YO
3-7. |ORB]
Mnemonic and Function
Mnemonic Function Format and Devices

ORB Parallel connect the Ij—tl—c;‘_*}—‘
(OR Block) serial circuits b=

Devices: none

Statements

Two or more contactors is called "serial block". If parallel connect the serial block, use LD,
LDI at the branch start point, use ORB at the branch end point;

As the ANB instruction, an ORB instruction is an independent instruction which is not
associated with any soft component.

There are no limits for parallel circuits’ quantity when using ORB for every circuit.

Program




{1y Y10

‘“‘HSerial connect
the bloclk

Recommended good programming method: Non-preferred programming method:

LD X0 D %0
AND X1

AND X1
LD X2
AND X3 LD X2

AND X3
ORB

LD X4
LD X4 AND X5
AND X5

ORB
ORB ORE
out  YIo oUT Y10

3-8. [ANB]

Mnemonic and Function

Mnemonic | Function Format and Devices
ANB Serial
(And connection of I:E—ED |
Block) p_aral!el Devices: none
circuits

Statements

Use ANB to serial connects two parallel circuits. Use LD, LDI at the brach start point; use
ANB at the branch end point.
There are no limits for ANB instruction using times.

Program




™ Parallel

circuit

"
ME instruction before ANB
OB instruction after AHE

3-9. [MCS] , [MCR]

LD
OR
LD
AND
LDI
AND
ORB
OR
ANB
OR
ouT

X0
X1
X2
X3
X4
X5

X6

X7
Y20

After the execution of an MCS instruction, the bus line (LD, LDI) moves to a point after the
MCS instruction. An MCR instruction resets this to the original bus line.

MCS, MCR instructions should use in pair.

The bus line can be nesting. Use MCS, MCR instructions between MCS, MCR instructions.
The nesting level increase with the using of MCS instruction. The max nesting level is ten.

Mnemonic and Function
Mnemonic | Function Format and Devices
MCS The start of et W >
(Master new bus line —
[

control)

Devices: None
MCR Reset the bus 0 ® (&) (®)

; 1

(Master line %H{ mlmw[u]x][n]n]
control
Reset) Devices: None
Statements

When executing MCR instruction, go back to the last level of bus line.

When use flow program, bus line management could only be used in the same flow. When the

flow ends, it must go back to the main bus line.

Program




3-10. [ALT]

Mnemonic and Function

LD X1

ARE ot I
Ml M3

— T @— LD X2
bjﬂ ouT YO
: LD M1

MCS
LD M3
ouT Y1
LD M2
ouT Y2

MCR

MCR

Mnemonic Function Format and Devices
ALT Alternate the coil |
(Alternate) L AT | Mo
Coail:
X,Y,M,HM,SM,S,HS, T,HT,C,HC,Dn.m
Statements

The status of the coil is reversed after using ALT (ON to OFF, OFF to ON).

Prog ram
LDP
M100
- AT \ MO % ALT
LD
MO ouT
! @' LDI
MO ouT
—H S

M100
MO
MO
YO
MO
Y1



3-11. [PLS] , [PLF]

Mnemonic and Function

Mnemonic | Function Format and Devices
PLS Rising edge
(Rising pulse ’4% PLS | YO }—‘
Pulse)
Operand:
X,Y,M,HM,SM,S HS T ,HT,C,HC,Dn.m
PLF Falling edge
(Falling pulse % PLF \ Y0
Pulse)
Operand:
X,Y,M,HM,SM,S HS T ,HT,C,HC,Dn.m
Statements

For using PLS instruction: soft component Y and M will act during the scanning period after
the drive is ON.

For using PLF instruction: soft component Y and M will act during the scanning period after
the drive is OFF.

Program
X0
— PLS \ MO LD X0
MO PLS MO
— SET \ YO0

X1

] % PLF \ M1
M1

— % RST \ YO

T I T T




*

Mu€v| { \‘.ﬂ(ﬁm y/l
ol N
0

F-'_H-
1

3-12. [SET], [RST]

Mnemonic and Function

Mnemonic | Function Format and Devices
SET Set a bit
(Set) device % SET \ YO %
permanently perand:
ON X,Y,M,HM,SM,S,HS, T, HT,C,HC,Dn.m
RST Reset a bit
(Reset) device ————— RST | vo |—
permanently perand:
OFF ,Y,M,HM,SM,S,HS, T, HT,C,HC,Dn.m
Statements

In the following program, YO will keep ON even X10 turns OFF after turning ON. YO will
not ON even X11 turns OFF after turning ON. This is the same to S and M.

SET and RST can be used for many times for the same soft component. Any order is allowed,
but the last one is effective.

RST can be used to reset the counter, timer and contactor.

When using SET or RST, it cannot use the same soft component with OUT.

Program




X10 ﬂ

X1 AN
) (S)
X1 YO
—t (R)
X1 M50
% (s)
M50
4)61 ( R\
3 \ 7
X1 SO
Y (s)
X1 S0
‘ (R)
X1
4| TMR T250 K10 K10}
X1 T250
Y (R)

X11

YO

3-13. [CNT] [CNT_ D] [DCNT]

counters

Mnemonic and Function

LD X10
SET YO0
LD X11
RST YO
LD X12
SET M50
LD X13
RST M50
LD X14
SET SO
LD X15
RST SO
LD X16
TMR T250 K10
LD X17
RST T250

[DCNT D] [RST] for the

K10

count coil

Mnemonic Function Format and devices
CNT 16 bits non power-off retentive
Output increase count, the drive of count } | [CNT] CO [ K8 H
Coj
Operand: K, D
Internal counter
ClSfogtammingl6 pits power-off retentive
Outpu decfease count, the drive of } | |CNT_D[ HCO| K8 H
sodnt coil
Operand: K, D
DCNT 32 bits non power-off retentive | |
Output increase count, the drive of count | | A (DCNT| CO | K8 H
coil Operand: K, D
DCNT_D 32 bits power-off retentive | ¥ [DCNT DI HCO[ K8 ||
Output decrease count, the drive of | -

Operand: K, D




RST Reset the output coil, clear the | I E-—{EE‘E
Reset current count value | a
Operand: C, HC, HSC
CO0 increase counts the X11 OFF
X10 to ON times. When CO reaches

X11

—f—————{ oNT | co | K10 |+
co Y0

i )

K10, CO will become OFF to ON.
When X11 becomes OFF to ON,
the CO current value will keep
increasing, and the CO coil will
still be ON. When X10 is ON,
reset the CO coil.

Power-off retentive counter will keep the current value and counter coil status when the
power is off.

High speed counter programming

HSICEI

M
_||—|CNT |HSCIII|K1III |—
70

I b
by -

M1
R Ell -l o

Increase count the OFF to ON times of MO.
When the count value reaches set value (value of K or D), the count coil will be ON.
When M1 is ON, the count coil of HSCO reset, the current value becomes 0.

3-14. [TMR], [TMR-A] for timers

Mnemonic and Function

Mnemonic | Function Format and devices

TMR Non power-off retentive 100ms

output timer, the drive of coil }—{ |—| TME | ™ | izl |KIDDH
operand: K, D

TMR Non power-off retentive 10ms

output timer, the drive of coil }—{ —— ™R | 70 | K0 | Kio H
operand: K, D




TMR Non power-off retentive 1ms

output timer, the drive of coil }—{ }—{ TMR ‘ T0 ‘ K10 ‘ K1 %
operand: K, D

TMR_A Power-off retentive 100ms timer,

output the drive of coil }_{ | p— | p— | — |K1I:|I:| |_
operand: K, D

TMR_A Power-off retentive 10ms timer,

output the drive of coil —f p—— ™RA | H1o [ k10 | k10 |-
operand: K, D

TMR_A Power-off retentive 1ms timer,

output the drive of coil — }—{ TMRA ‘ HTO ‘ K10 ‘ K1 %

operand: C, HC, HSC

Internal timer programming

MO
b ™R | 0 [Ki0|Ki0|
0

T
|

M1
\

When MO is ON, TO starts to
timing. When TO reaches K10,

/D TO coil is ON. Then TO
continues timing. When M1 is
RST ON, reset the TO.

Power-off retentive timer will keep the current value and counter coil status when the power

is off.

3-15. [END]

Mnemonic and Function

Mnemonic | Function Format and Devices: None
END Force the ENI |
(END) current

program scan

to end Devices: None

Statements




Input dizpo=zal

Stepon LD I

oz OUT W
END
L~ Nop
HOP
HOP

!
HOP

Chat pat dispnsa%

PLC repeatedly carries on input disposal, program executing and output disposal. If write
END instruction at the end of the program, then the instructions behind END instruction
won’t be executed. If there’s no END instruction in the program, the PLC executes the end
step and then repeats executing the program from step 0.

When debug, insert END in each program 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.

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

3-16. [GROUP] , [GROUPE]

Mnemonic and Function

Mnemonic | Function Format and Device

GROUP GROUP

Devices: None

GROUPE | GROUP END

Devices: None

Statements

GROUP and GROUPE should used in pairs.

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

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
instruction can be programmed according
to the group's function. Meantime, the
programmed instructions can be FOLDED
or UNFOLDED. To a redundant project,
these two instructions are quite useful.

GROUP

MO

} } MOV K10 D0 |—

MB000 TO
|| < R

GROUPE

B

3-17. Programming notes

Contactor structure and steps

Even in the sequencial control circuit with the same function, it’s also available to simplify
the program and shorten the program steps according to the contactors’ structure. General
programming principle is: (a) write the circuit with many serial contacts on the top; (b) write
the circuit with many parallel contactors in the left.

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 procedure.

Dual output dual coil’s activation and the solution

If carry on coil’s dual output (dual coil) in the sequencial control program, then the last action
is prior.

Dual output (dual coil) doesn’t go against the input rule. But as the preceding action is very
complicate, please modify the program as in the following example.

e e
S X3 X4
[ Y T
X3 x4
— i o >—

4){(0 X2 -

X3

X4
4 M1 >—

There are other methods. E.g. jump instructions or flow instructions.



4 Applied Instructions

In this chapter, we describe applied instruction’s function of XD3, XDM series PLC.

4-1. Applied Instructions List

Mnemonic | Function Ladder chart Chapter
Program Flow
CJ Condition jump i c | Ppn 4-3-1
CALL Call subroutine }H% CALL \ Pn 4-3-2
SRET Subroutine return 4-3-2
STL Flow start 4-3-3
STLE Flow end 4-3-3
Open the assigned flow,
—H—{ SET S -3-
SET close the current flow ‘ ! 4-3-3
Open the assigned flow,
ST not close the current — % ST \ Sn 4-3-3
flow
FOR Starta FOR-NEXT loop | |/ FOR | s 4-3-4
NEXT :EOT)?DOf a FOR-NEXT 4-3-4
FEND Main program END 4-3-5
Program END
END END 4-3-5
Data Compare
LD= LD activates if (S1) = D= a1 o n
s2) — | | 4-4-1
LD> LD activates if (S1) > S m
2) —] > | s | =2 4-4-1
LD< LD activates if (S1) =< a1 o n
s2) — o< | | 4-4-1
LD<> LD activates if (S1) D== 51 2
4-4-1
2(52) — | |
LD<= LD activates if (S1) <
2) (S1) — <= | s1 | 4-4-1
LD>= LD activates if (S1) > -
s2) — >= | s1 | 2 4-4-1
AND= AND activates if (S1)= | | AND— 51 52 A
2 = [ st | s | 4-4-2




AND> AND activates if (S1)>

() activates if (S1) —i—{ AwD> | st [ s2 | 4-4-2
AND << AND activates if (S1)<<

(2 activates if (S1) —i— A< | st [ sz | 4-4-2

<> | AND activates if (S1
AND 2 activates if (S1) # ] A [ s | s | 4-4-2
<= | AND activates if (S1

AND ) activates if (S1) < HH AND<— Sl ‘ 2 ‘ 4-4-2
AND>= | AND activates if (S1) >

o) activates if (S1) HH AND— ‘ s1 ‘ s2 ‘ 4-4-2
OR= OR activates if (S1)=

(Sz)ac ivates if (S1) | or= [ st | s | 4-4-3
OR> OR activates if (S1)>

(Sz)ac ivates if (S1) % OR= ‘ 1 ‘ s ‘ 4-4-3
OR< OR activates if (S1)<<

(Sz)ac ivates if (S1) % OR< ‘ s1 ‘ 52 ‘ 4-4-3
OR<> (Oslz)actlvates if (S1) # % OR<>‘ a1 ‘ o ‘ 4-4-3
OR<= (C;I;)actlvates if (S1) < [ ore= | s | s | 4-4-3
OR>= (C;I;)actlvates if (S1) > [ ore= | st | s | 4-4-3
Data Move
CMP Compare the data —i—cmp st | s [ b | 4-5-1

Compare the data in
ZCP certaIiJn area }HH zep [si|s2|s v ] |452
MOV Move —i—{mov s [ ] 4-5-3
BMOV Block move }HH BMOV | 5 | D | n | 4-5-4
PMOV Transfer the Data block }HH F’MOV‘ S ‘ D ‘ n ‘ 4-5-5

Multi-points repeat
FMOV movep P }—H—' FMOV‘ S ‘ D ‘ n ‘ 4-5-6
EMOV Float number move }%H EMOV| 5 | D | 4-5-7
FWRT | Flash ROM written e FPwRT[ s [ 4-5-8
MSET | Zone set [ mseT [ s1 [ sz 4-5-9
ZRST Zone reset }—H—‘ ZRST | s1 | s2 | 4-5-10

Swap the high and low
SWAP byte - 4-5-11
XCH Exchange two values }HH XCH‘ - ‘ = ‘ 4-5-12
Data Operation
ADD Addition }—H—' ADD | s1 [ s2 | D | 4-6-1
suB Subtraction —{sus [t [s2 b | 4-6-2
MUL Multiplication }HH MUL‘ 51\ 2 ‘ D ‘ 4-6-3




Division

DIV }—H—' pIv | s1 | s2| D | 4-6-4
Increment
INC {0 55
DEC Decrement }H n 4-6-5
MEAN Mean —i—MEAN| s | D | n | 4-6-6
WAND Word And —i— WAND | s1| 52| D | 4-6-7
WOR Word OR —i— WoR| st [ sz p | 4-6-7
WXOR | Word eXD3lusive OR | [—1r— WXOR | Sl [ s2| D | 4-6-7
CML Compliment —i— o | s | | 4-6-8
NEG Negative }_{ n 4-6-9
Data Shift
SHL Arithmetic Shift Left | | siL | » [ n | 4-7-1
SHR Arithmetic Shift Right | —+—{ sik [ 0 | n | 4-7-1
LSL Logic shift left }—H—' LSL‘ b ‘ . ‘ 4-7-2
LSR Logic shift right }HH LSR‘ 5 ‘ . ‘ 4-7-2
ROL Rotation shift left }—H—'ROL‘ o[ v | 4-7.3
ROR Rotation shift right }HH ROR‘ 5 ‘ ; ‘ 4-73
SFTL Bit shift left s s o[ m | n2]||474
SFTR Bit shift right ——{sFR|[ s [ b [m [ ||475
WSEL Word shift left }HH WSFL ‘ S ‘ D ‘ nl ‘ n2 ‘ 4-7-6
WSFR Word shift right }—H—' WSFR | S | D | nt|n2| |477
Data Convert
Single word integer
WTD converts to double word }—H—‘ wio| s | b | 4-8-1
integer
16 bits integer converts
FLT to float point (AT s [o 4-8-2
32 bits integer converts
DFLT to float point }—H—‘ DFLT [ s | D | 4-8-2
64 bits integer converts
FLTD to float point ——{rm] s [ Db 4-8-2
INT ::r:ggepr)omtconvertsto }HH INT‘ s ‘ 5 ‘ 4-8-3
BIN BCD converts to binary }HH BIN‘ 5 ‘ S ‘ 4-8-4
BCD Binary converts to BCD }—H—‘BCD‘ s ‘ S ‘ 4-8-5




R0 |

ASCI Hex. converts to ASCHl | [—+— asct| s | o [ n | 4-8-6
ASCII converts to Hex.

HEX }HH HEX| s | D | n | 4-8-7
DECO Coding }—u—4 DECO‘ S ‘ D ‘ n ‘ 4-8-8
ENCO High bit coding }—H—'ENCO‘ s ‘ 5 ‘ - ‘ 4-8-9
ENCOL Low bit coding }HH ENCOL‘ S ‘ 5 ‘ ; ‘ 4-8-10
GRY Binary to Gray code }—H—'GRY‘ s ‘ 5 ‘ 4-8-11
GBIN Gray code to binary ——fem| s [ D | 4-8-12
Float Point Operation

ECMP Float compare i Ecwp [ s1]s2 | b | 4-9-1
EZCP Float Zone compare }HH EzcP | s1| s2 | b1 | D2 | 4-9-2
EADD Float Add }HH EADD | S1| s2 | D | 4-9-3
ESUB Float Subtract }HH ESUB | s1|s2| D | 4-9-4
EMUL Float Multiplication }HH EMUL‘ 51\ - ‘ 5 ‘ 4-9-5
EDIV Float division }HH EDIV‘ 51\ - ‘ 5 ‘ 4-9-6
ESOR Float Square Root }HH ESQR‘ s ‘ s ‘ 4-9-7
SIN Sine —{sn] s [ | 4-9-8
Cos Cosine }—H—‘COS‘ s ‘ 5 ‘ 4-9-9
TAN Tangent i {an] s [ b 4-9-10
ASIN Float Sine }HH ASIN‘ s ‘ 5 ‘ 4-9-11
ACOS Float Cosine }HH ACOS‘ S ‘ 5 ‘ 4-9-12
ATAN Float Tangent }—H—'ATAN‘ s ‘ 5 ‘ 4-9-13
Clock Operation

TRD Read RTC data }H 4-10-1
TWR Write RTC data 4-10-2

4-2. Reading Method of Applied Instructions

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




Summary

ADDITION [ADD]

16 bits ADD 32 bits DADD

Execution Normally ON/OFF, Suitable XD3, XDM

condition Rising/Falling edge Models

Hardware - Software -

requirement requirement

Operands
Operands | Function Data Type
S1 Specify the data or register address 16 bits/32 bits, BIN
S2 Specify the data or register address 16 bits/32 bits, BIN
D Specify the register to store the sum result 16 bits/32 bits, BIN

Suitable Soft Components

Word Operand _ System Constant | Module
D*| FO | 1D | cD* | DX | DY | pm* | DS* | KH ID| QD
S1 o (o | o ° ° ° ° ° °
S2 o (o | o ° ° ° ° ° °
D o (o | o ° ° ° °

*Note: D includes D, HD. TD includes TD, HTD. CD includes CD, HCD, HSCD, HSD. DM
includes DM, DHM. DS includes DS, DHS. M includes M, HM, SM. S includes Sand HS. T
includes T and HT. C includes C and HC.

Description

<16 bits instruction>

3 oG
%% ADD | D10 | D12 | D4 |  (p10) + (D12) (DL4)

<32 bits instruction>

Gy 2 ()

F«H DADD ‘ D10 ‘ D12 ‘ D14 ‘ (D11D10) + (D13D12) — (D15D14)

Two source data make binary addition and the result data store in object address.

The highest bit of each data is positive (0) and negative (1) sign bit. These data will make
addition operation through algebra. Such as 5 + (-8) = -3.

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



When carry on 32 bits operation, low 16 bits of 32-bit register are assigned, the register
address close to the low 16 bits register will be assigned to high 16 bits of 32-bit register.
Even number is recommended for the low 16 bits register address.

The source and object can be same register address.

In the above example, when X0 is ON, the addition operation will be excuted in each
scanning period.

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)

Notes

The assignment of the data

The data register of XD3 series PLC is a single word (16 bit) data register, single word data
only occupy one register which is used to single word instruction. The process range is
decimal —327,68~327,67, or hex 0000~FFFF.

Single word object instruction D(NUM)

|Instruction| D(NUM) | —

Double words (32 bit) occupy two data registers; the two registers’ address is continuous. The
process range is: decimal -214,748,364,8~214,748,364,7 or hex 00000000~FFFFFFFF.

Double word object instruction D(NUM+1) D(NUM)
[ Instruction | ovum) | — [ Object | Object |

The way to represent 32 bits instruction

Add letter “D” before 16 bits instruction to represent 32 bits instruction.
For example:

ADD DO D2 D4 16 bits instruction

DADD D10 D12 D14 32 bits instruction

2 1: It shows the flag bit following the instruction action.
X2 ('s-) Source operand which won’t change with instruction working
X3! Destinate operand which will change with instruction working




»4: It introduces the instruction’s basic action, using way, applied example, extend function,

note items and

SO on.

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

jump) 4-3-3
ST Open the assigned flow, not close the current flow 4-3-3

(Open 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

4-3-1. Condition Jump [CJ]

Summary

As the instruction to execute part of the program, CJ shortens the operation cycle and avoids

using the dual coil

Condition Jump [CJ]

16 bits CJ 32 bits -

Execution Normally ON/OFF coil Suitable XD3, XDM

condition Maodels

Hardware - Software -

requirement requirement

Operands
Operands | Function Data Type
Pn Jump to the target (with pointer Nr.) P (P0~P9999) Pointer's Nr.

Suitable Soft Components

Other

Pointer

Pl




Description

In the below graph, if X0 is ON, jump from the first step to the next step behind P6 tag. If X0
is OFF, do not execute the jump instruction;

);(;0 CJ PG o] > In the left graph, YO0 becomes to be dual
X1 Yo, coil output, but when X0=OFF, X1
>‘<‘2 }2423 activates; when X0=0ON, X5 activates
)1(13 (R) » CJ can’t jump from one STL to another
—— ——TMR T246 K1000 K10 | STL;
%XM MOV K3 DO | > After driving timer  TO~T575,
<« HTO~HT795 and HSCO~HSC30, if
>}<{0 o il executes CJ, continue working, the
X5 YO output activates.
L () » The Tag must be match when using CJ
instruction.
X6 T246
/| (R) <

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

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 Models XD3, XDM
condition Rising/Falling edge
Hardware - Software -
requirement requirement
Subroutine Return [SRET]
16 bits SRET 32 bits -
Execution - Suitable Models XD3, XDM
condition
Hardware - Software -
requirement requirement
Operands

Operands | Function Data Type

Pn Jump to the target (with pointer No.) P Pointer's No.

(P0O~P9999)

Suitable Soft Components

Others Pointer
P I




Description

P10 |

44§E‘44{ CALL

<
=3
>
o
B a
Q
5 e
P10
4{

i

6w6
aunnoigns

SRET

i

END

If X0= ON, execute the call instruction and jump to P10. After executing the subroutine,
return the original step via SRET instruction.

Program the tag with FEND instruction (will describe this instruction later)

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

When calling the subprogram, all the timer, OUT, PLS, PLF of the main program will keep
the status.

All the OUT, PLS, PLF, timer of subprogram will keep the status when subprogram
returning.

Subprogram executing diagram:



X0

Y—u—
_Xy
—n—O
5
\ FEND —
—C > 7 -
 e——
*{—H—O
f  —— |
>

PR—
END

CALL P10 —

Main program

Subprogram

v

If X0=ON, the program executes as the arrow.

If X0=OFF, the CALL instruction will not work; only the main program works.

The notes to write the subprogram:

Please programming the tag after FEND. Pn is the start of subprogram; SRET is the end of
subprogram. CALL Pn is used to call the subprogram. The range of n is 0 to 9999.

The subprogram calling can simplify the programming. If the program will be used in many
places, make the program in subprogram and call it.

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

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

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

16 bits SET 32 bits -

Execution Normally ON/OFF, Suitable XD3, XDM
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 XD3, XDM
condition Rising/Falling edge Models

Hardware - Software -
requirement requirement

Flow starts [STL]

16 bits

[ STL

| 32 bits




Execution - Suitable XD3, XDM
condition Models
Hardware - Software -
requirement requirement
Flow ends [STLE]
16 bits STLE 32 bits -
Execution - Suitable XD3, XDM
condition Models
Hardware - Software -
requirement requirement
operands
Operands | Function Data Type
Sn Jump to the target flow S Flow No.

3.Suitable Soft Components

Bit System
Operand ———<T3r T3 | T | C | bm
Sn °

*Note: M includes M, HM and SM; S includes S, HS; T includes T and HT; C includes C and
HC.

Description

STL and STLE should be used in pairs. STL represents the start of a flow; STLE represents
the end of a flow.

Every flow is independent. They cannot be nesting. There is no need to write the flow as the
order SO, S1, S2... you can make the order. For example, executing S10, then S5, SO.

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. in the
flow.

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



After executing SET S1, close SO,
open S1.

| | SET | 0
STL 50

~= >

— | | SET | s

— | | T | =
STLE

- -—
STLE

— o
STLE

Example

After executing ST S2, open S2,
not close SO.

Example 1: the flows run in branch then merge in one flow.

Program diagram:

SO start

/

~

S10 start S20 start
S11 start S21 start
S12 start S22 start

v

S30 start
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The program explanation:
When SM2 is ON, set ON flow SO. When
MO is ON, set ON flow S10 and S20.

In S10 branch, it runs S10, S11 and S12. Set
on M1 means the S10 branch is finished.

In S20 branch, it runs S20, S21 and S22. Set
on M2 means the S20 branch is finished.

When both branch S10 and S20 end, set on
S30. When S30 end, reset S30.



Example 2: flow nesting. When S0 is running for a while, S1 and S2 start to run; the running
status of S1 is kept. When SO0 is running for certain time, closes SO and force close S1 and S2.

MP S0
4] (s)

\
| ZRST S0 st F

S0 M1
i (s)
SMO000

|| } TMR TO K50 K100 %

4{TMR T4 K1000 Kloo‘—

TO
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4-3-4. [FOR] and [NEXT]

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 Models | XD3, XDM
condition
Hardware - Software -
requirement requirement
Loop ends [NEXT]
16 bits NEXT 32 bits -
Execution Normally ON/OFF, Suitable Models | XD3, XDM
condition Rising/Falling edge
Hardware - Software -
requirement requirement
Operands
Operands | Function Data Type
S Program’s loop times between FOR and NEXT | 16 bits, BIN

Suitable Soft Components

Operand System Constant | Module
Word D'|FD| T |CD|DX|DY|DM|DS| KH ID | QD
S ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

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

The program after NEXT will not be executed unless the program between FOR and NEXT is
executed for specified times.

Between FOR and 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.
Every time if MO turns from OFF to ON and M3 is ON, [B] loop is executed 5x7=35 times.

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

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

Between FOR~NEXT, CJ nesting is not allowed. FOR~NEXT must be in pairs in one STL.



It | FOR | K35 |
ﬂnl—4| FOR | K& |
4| IHC | oo | [4]
M3 [c]
i |—4| FOR | K7 |
4| IHC | Dl | [B]
WEXT

Example 1: when MO0 is ON, the FOR NEXT starts to sort the numbers in the range of D1 to
D20 from small to large. D21 is offset value. If there are many sortings in the program,
please use C language to save the programming time and scanning time.

SM2
| | MoV | K19 | Do |—
MO
| FOR| DO [
MOV | KO | D21
SMO0
i
D1[D21] D2[D21]
| > XCH | D1[D21]| D2[D21] |
INC
LD SM2 /ISM2 is initial ON coil
MOV K19 DO /lthe times of FOR loop
LD MO /IMO to trigger the FOR loop
MCS I
FOR DO /INesting FOR loop, the loop times is DO
MOV KO D21 /fthe offset starts from O
LD SMO0 /ISMQO is always ON caoil
MCS I
FOR DO /Inesting FOR loop, the loop times is DO
LD> D1[D21] D2[D21]  [/lif the current data is larger than the next, it will be ON
XCH D1[D21] D2[D21] /lexchange the two neighbouring data

LD SMO //IM8000 is always ON coil



INC D21 /lincrease one for D21

MCR 1

NEXT //match the second FOR
MCR 1

NEXT //match the first FOR

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

Summary

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

main program ends [FEND]

Execution - Suitable Models | XD3, XDM
condition
Hardware - Software -
requirement requirement
program ends [END]
Execution - Suitable Models | XD3, XDM
condition
Hardware - Software -
requirement requirement
Operands
Operands | Function Data Type
None - -

Suitable Soft Components

None

Description

Even though [FEND] instruction represents the end of the main program, the function is same
to END to process the output/input, monitor the refresh of the timer, return to program step0.




T’g% Main program |— — Main program %"T
|

3% ﬁlq cl | Po | jﬁ CALL | P21 Pg%
1l .
=] ) }
%X —{ Main program |— ﬂ Main program % *
‘7 [—

P20

—| Main program |— — Main program |—

END

END

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, an error will occur.

In the condition of using many FEND instructions, please make program or subprogram
between the last FEND instruction and END instruction.

4-4. 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) # (S2) 4-4-1
LD<= LD activates when (S1) < (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
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)# (S2) 4-4-3




OR<= OR activates when (S1)< (S2) 4-4-3
OR>= OR activates when (S1)> (S2) 4-4-3
4-4-1. LD Compare [LD]
1. Summary
LD is the point compare instruction connected with the generatrix.
LD Compare [LD]
16 bits As below 32 bits As below
Execution - Suitable Models | XD3, XDM
condition
Hardware - Software -
requirement requirement
2. Operands
Operands | Function Data Type
S1 Being compared number address 16/32bits, BIN

S2 Comparand address 16/32 hits, BIN

3. Suitable soft components

Word Operand System Constant | Module
or D'|FD| TD'|CD | DX | DY | DM | DS | KH ID | QD
S1 ° ° ° ° ° ° ° ° °
S2 ° ° ° ° ° ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;

DM includes DM, DHM; DS includes DS, DHS.

Description

16 bits instruction | 32 bits Activate Condition | Not Activate Condition
instruction

LD= DLD= (S1)=(S2) (S1) #(S2)

LD> DLD> (S1)> (S2) (S1) <(S2)

LD< DLD< (S1)< (S2) (S1)=(S2)

LD<> DLD<> (S1) #(S2) (S1) = (S2)

LD<= DLD<= (S1)<(S2) (S1) > (S2)

LD>= DLD>= (S1) > (S2) (S1) < (S2)




CORECO I
—{ = kw0 [ co A vo D
% LD> \ D200 \ K-30 H(L{ SET \ Y1 \

% DLD> ‘K68899‘ C300 } M50

M4
-

Note Items

When the source data’s highest bit (16 bits: b15, 32 bits: b31) is 1, the data is seemed to a
negative number.

The comparison of 32 bits counter should use 32 bits instruction. If using 16 bits instruction,
the program or operation will be error.

4-4-2. Serial Compare [AND]

Summary
AND: serial connection comparison instruction.

AND Compare [AND]
16 bits As Below 32 bits As Below
Execution Normally ON/OFF coil Suitable XD3, XDM
condition Models
Hardware - Software -
requirement requirement
Operands
Operands | Function Data Type
S1 Being compared number address 16/32bit, BIN
S2 Comparand address 16/32bit, BIN

suitable soft components

Word Operand System Constant | Module
D'|FD| | CD|DX|DY| DM | DS | KH ID | QD

S1 ° ° ° ° ° ° °

S2 o | o ° ° ° ° ° ° .

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description




16 bits instruction | 32 bits Activate Condition Not Activate Condition
instruction

AND= DAND= (S1)= (S2) (S1) #(S2)

AND> DAND> (S1) > (S2) (81)=(S2)

AND< DAND< (S1) < (S2) (S1)>(S2)

AND< > DAND< > (S1) #(S2) (S1)= (52

AND< = DAND< = (S1)=(S2) (S1) > (S2)

AND>= DAND> = (S1)=(S2) (S1) < (S2)
(s) (=)

~® [ anp= | Ko | co
K30 | DO |— SET

Note Items

When the source data’s highest bit (16 bits: b15, 32 bits: b31) is 1, it is seemed to negative
number.

The comparison of 32 bits counter should use 32 bits instruction. If using 16 bits instruction,
the program or operation will be error.

4-4-3. Parallel Compare [OR]

1. Summary
OR: parallel connection comparison instruction.

Parallel Compare [OR]

16 bits As below 32 bits As below
Execution - Suitable Models | XD3, XDM
condition
Hardware - Software -
requirement requirement
2. Operands
Operands | Function Data Type
S1 Being compared number address 16/32 bit,BIN
S2 Comparand address 16/32 bit,BIN




3. Suitable soft components

Operand System Constant | Module
Word D[FD|[TD|CD|DX|DY|DM | DS | KH D] QD

S1 o | o ° ° ° ° ° ° °

S2 o | o ° ° ° ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

Note Items

16 bits instruction 32 bits instruction Activate Condition | Not Activate Condition
OR= DOR= (S1)= (S2) (S1) #(S2)
OR> DOR> (S1) > (S2) (S1) <(S2)
OR< DOR< (S1) < (S2) (S1) > (S2)
OR<> DOR< > (S1) #(S52) (S1) = (S2)
OR< = DOR<= (1) <(S2) (S1) > (S2)
OR>= DOR>= (S1) > (S2) (S1) < (S2)
X0
y = & Yo D
% OR= \ K100 \ co
X2 M4
| | M50
% DOR> \ D10 \ K68899 }7

When the source data’s highest bit (16 bits: b15, 32 bits: b31) is 1, it is seemed to negative

number.

The comparison of 32 bits counter should use 32 bits instruction. If using 16 bits instruction,
the program or operation will be error.

Example: forbid the outputs when it reaches the certain time. In the below program, when the
date is June 30™, 2012, all the outputs will be disabled. The password 1234 is stored in
(D4000, D4001). When the password is correct, all the outputs are enabled.




S}M}D | D Do —
D2 K30 Dl Ké DOKI2Z Dd4000 K1234 SlE4
| === p #] (5)
DII}ITJ DEll II{12
1= 1=
D0 K13
E
D4000 1234 Sn34
ID=| {R)
LD SMO0 /ISMO is always ON coil
TRD DO /lread the RTC (real time clock) value and store in DO~D6
LD>= D2 K30 //RTC date >30
AND>= D1 K6 //RTC month >6
AND>= DO K12 //RTC year >12
LD>= D1 K7 //lor RTC month > 7
AND>= DO K12 //RTC year > 12
ORB /lor
OR>= DO K13 //RTC year > 13
DAND<> D4000 K1234 //and password #1234
SET SM34 //set ON M34, all the outputs are disabled
DLD= D4000 K1234 //password=1234, correct password

RST SM34 /lreset M34, all the outputs are enabled



4-5. Data Move Instructions

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
EMOV Float number move 4-5-7
FWRT FlashROM written 4-5-8
MSET Zone set 4-5-9
ZRST Zone reset 4-5-10
SWAP The high and low byte of the
. . 4-5-11
destinated devices are exchanged
XCH Exchange two data 4-5-12
4-5-1. Data Compare [CMP]
1. Summary
Compare the two data, output the result.
Data compare [CMP]
16 bits CMP 32 hits DCMP
Execution Normally ON/OFF, Suitable XD3, XDM
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
Operand System Constant | Module
Word D[ [co[DX|[DY|[ DM [ DS | KH D[ QD
S1 ° ° ° ° ° °
S ° ° ° ° °
. Operand System
Bit X[Y[M][S]T][C]Dmm
D oo °




*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.
M includes M, HM, SM; Sincludes S, HS; T includes T, HT; C includes C, HC.

Description
= G GO dD
oMp ‘ D10 ‘ D20 ‘ MO ‘
MO
— D10 > D20 ON
M1
— D10 = D20 ON
M2
— D10 < D20 ON

T

Even X0=OFF to stop CMP instruction,
MO~M2 will keep the original status

Compare data (1) and (s.), show the result in three soft components starting from
, +1, +2: the three soft components will show the compare result.

4-5-2. Data zone compare [ZCP]

1. Summary
Compare the current data with the data in the zone, output the result.

Data Zone compare [ZCP]

16 bits ZCP 32 bits DZCP
Execution Normally ON/OFF, Suitable Models | XD3, XDM
condition rising/falling edge
Hardware - Software -
requirement requirement
2. Operands
Operands | Function Data Type
Sl The low limit of zone 16 bit, BIN
S2 The high limit of zone 16 bit, BIN
S The current data address 16 bit, BIN
D The compare result bit




3. Suitable soft components

Operand System Constant | Module
D|FD| TD|CD|DX|DY|DM| DS |KH ID | QD
S1 o | o ° ° ° ° ° ° °
Word S2 o | o ° ° ° ° ° ° °
S ° ° ° ° ° ° ° ° °
Operand System
Bit X|Y|M|[S|T|C| Dwm
D o e °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.
M includes M, HM, SM; Sincludes S, HS; T includes T, HT; C includes C, HC.

Description
>
I ZCP D20 D30 DO MO
MO
——— D20 |>[ DO | MO ON
M1
—— D20 |<| DO |<[ D30 | M1ON
M2
b | DO |>| D30 | M2ON

Even X0=0OFF stop ZCP instruction, MO~M2
will keep the original status

Compare('s.) with (s1) and (S2), output the three results starting from
, (D)+1, (D-)+2:store the three results

4-5-3. MOV [MOV]

1. Summary

Move the specified data to the other soft components

MOV [MOV]

16 bits MOV 32 bits DMOV
Execution Normally ON/OFF, Suitable Models XD3, XDM
condition rising/falling edge

Hardware - Software -
requirement requirement

2. Operands




Operands | Function Data Type

S Specify the source data or register’s address 16 bit/32 bit, BIN
code

D Specify the target soft component’s address 16 bit/32 bit, BIN
code

3. Suitable soft component

Word Operand System Constant | Module
D|FP| T |CDO|DX|DY|DM| DS |KH ID| QD
S o [ o ° ° ° ° ° ° ° °
D ° ° ° ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

Move the source data to the target
When X0 is off, the data will not change

Move K10 to D10
- ©
P% MOV \ K10 \ D10 \

<read the counter or timer current value> <indirect set the timer value>

—f—— mMov ki b |
X1
P% MOV ‘ TO ‘ D20 ‘ _|M;j—| TME T20 D20 K100 |

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

< Move the 32bits data >
Please use DMOV when the value is 32 bits, such as MUL instruction, high speed counter...

% DMOV‘ DO \ D10 \
% DMOV \ HSCO \ D20 \

(D1, D0) — (D11, D10)
(the current value of HSC0) — (D21, D20)




4-5-4. Data block Move [BMOYV]

1. Summary
Move the data block to other soft component

Data block move [BMOV]
16 bits BMOV 32 bits -
Execution Normally ON/OFF coil, Suitable Models | XD3, XDM
condition rising/falling edge
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

Operand System Constant | Module
Word D[m|[mD[cO[DX][DY| DM [ DS | KH D] QD
S ° ° ° ° ° ° ° °
D ° ° ° ° °
n [ ] L) L) [ ] [ ] [ ) [ ]
Operand System
Bit X{Y|M|[s|T]|C| D
S o | o | e
D EEREK)

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.
M includes M, HM, SM; S includes S, HS; T includes T and HT; C includes C and HC.

Description

Move the source data block to the target data block. The data quantity is n.

<word move>
(s) n

on% BMOV \ D5 \ D10 \ K3 \
D5 —| D10
D6 — DI n=3
D7 — DI

<bit move>



o ONICONN.
G Bvov | vs [ vio | k3 |

Y5 — Y10
Y6 - Y11 n=3
Y7 - Y12

As the following picture, when the data address overlapped, the instruction will do from 1 to
3.

HXH BMOV‘ D10 \ D9 \ K3 \
HXL{ BMOV \ D10 \ D11 \ K3 \
D10 O e
D11 @ b
®
D12 — DIl
D10 ® [ pu
@)
D11 —  DI2
®
D12 —  DI3

4-5-5. Data block Move [PMOYV]

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 caoil, Suitable XD3, XDM
condition rising/falling edge 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
D Specify the target soft components address 16 bits, BIN; bit
n Specify the data quantity 16 bits, BIN;

3. Suitable soft components



Operand System Constant | Module
Word D[m|[m[c[DX][DY| DM [ DS | KH D] QD

S o | o ° ° ° ° °

D ° ° ° ° ° °

n [ ] [ ] [ ] [ ] [ ) [ )
Bit Operand System

X|Y[M|S]|T|C|Dwm
S oo | e
D o | o | e

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.
M includes M, HM, SM; Sincludes S, HS; T includes T and HT; C includes C and HC.

Description

Move the source data block to target data block, the data quantity is n

. GO
—H—{ PMOV‘ D5‘D10‘K3‘

D5 -— D10
D6 -— D11 n=3
D7 - D12

The function of PMOV and BMOV is mostly the same, but the PMOV execution speed is
faster.

PMOQV finish in one scan cycle, when executing PMOV, close all the interruptions.
Mistake may happen if the source address and target address are overlapped.

4-5-6. Fill Move [FMOV]

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

Fill Move [FMOV]

16 bits FMOV 32 bits DFMOV
Execution Normally ON/OFF, Suitable XD3, XDM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands

Operands | Function Data Type

S Specify the source data or soft component 16/32 bits, BIN;

address




D Specify the target soft components address 16/32 bits, BIN;

n Specify the move data’s number 16/32 hits, BIN;

3. Suitable soft component

Word Operand System Constant | Module
D'|FD| T | CD'[DX| DY | DM | DS | KH D] QD
S o |o | o ° [ [ ° [ °
D ° ° ° [ ° [
n [ ] L] L] [ ] L] [ ] [ ]

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

<16 bits instruction>

i} & ) o
P% FMOV‘ KO‘DO‘KlO‘

Move KO0 to D0~D9, copy a single data device to a range of destination device
Move the source data to target data, the target data quantity is n
If the set range exceeds the target range, move to the possible range

<32 bits instruction >

%0 ) i
P% DFMOV‘ DO \ D10 \ K3 \

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

<16 bits Fill Move >




o]

<32 bits Fill move>

KO E\
© i ]
o o]
«
@ Lo |
o o ]
o o]
«
o o]
o o]

DO0. D1

D

_

Tl

D1

DO

O
=

D

DO 1

D

et

D1

L

4-5-7. Floating move [EMOV]

Summary

Move the float number to target address

Floating move [EMOV]

16 bits - 32 bits EMOV
Execution | Normally on/off, edge trigger | Suitable XD3, XDM
condition models
Hardware - Software
Operands
Operand | Function Type
S Source soft element address 32 bits, BIN
D Destination soft element address 32 bits, BIN




Suitable soft element

Word | Operand System Constant | Module
D[ | T | CD | DX|DY|DM | DS | KH ID| QD
S o | o ° [ ° ° °
D ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

<32 bits instruction>
Binary floating — binary floating

MO EMOV |

(D1, DO) — (D11, D10)
X0 is ON, send the floating number from (D1, DO) to (D11, D10).
X0 is OFF, the instruction doesn’t work

X0 ()
P% EMOV \ K500 \ D10 \

(K500) — (D11, D10)
If constant value K, H is source soft element, they will be converted to floating number.
K500 will be converted to floating value.

C;)@

| D10 |

4-5-8. FlashROM Write [FWRT]

1. Summary
Write the specified data to FlashRom register.

FlashROM Write [FWRT]

16 bits FWRT 32 bits DFWRT
Execution rising/falling edge Suitable Models | XD3, XDM
condition
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 target soft element 16 bits/32 bits

D1 target soft element start address 16 bits/32 bits

D2 Write in data quantity 16 bits/32 bits, BIN




3. Suitable soft components

Word Operand System Constant | Module
D|P|TD|CD|DX|DY| DM | DS | KH ID| QD
S ° ° ° ° ° ° ° ° °
D
D1 °
D2 ° ° ° ° ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

< Written of single word >

H OC

T(})—{ FWRT \ DO \ FDO \ Write value from DO to FDO

<Written of double words> <Written of multi-word>

X1 @ X2 @ @
PT}—{ DFWRT | D0 | FDO | %T FWRT \ DO \ FDO \ K3

Write value from D0,D1 to FDO,FD1 Write value from DO, D1, D2 to FDO, FD1, FD2

% 1: FWRT instruction only can write data into FlashRom register. FlashRom can keep the
data even the power supply is off. It can store the important technical parameters.

2 2: Written of FWRT needs a long time, about 150ms, so frequently write-in is not
recommended

»3: The written time of Flashrom is about 1,000,000 times. So we suggest using edge signal
(LDP, LDF etc.) to activate the instruction.

»¢4: Frequently write-in will damage the FlashRom.

4-5-9. Zone set [MSET]

Summary
Set the soft element in certain range

Multi-set [MSET]
16 bits MSET 32 bits -
Execution Normally ON/OFF; falling or Suitable XD3, XDM
condition rising pulse edge signal 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 Operand System
X{Y|M|[S|T|C|Dum
D1 o|o|o |0 0|0
D2 oo o ([0 0|0

*Notes: M includes M, HM, SM; Sincludes Sand HS; T includes T and HT; C includes
C and HC.

Description

B
% MSET \ M10 \ M120 \ Set ON M10~M120

Set the coil from M10 to M120

are specified as the same type of soft component, and <
When > , will not run Zone set, but set SM409 SD409 = 2

4-5-10. Zone reset [ZRST]

Summary
Reset the soft element in the certain range

Multi-reset [ZRST]

16 bits ZRST 32 bits -
Execution Normally ON/OFF, falling | Suitable XD3, XDM
condition or rising pulse edge Maodels
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

Operand System Constant | Module
Word D'|FD| T | CD'| DX| DY | DM | DS"| KH ID| QD

D1 ° . ° °

D2 ° . ° ° .
Bit Operand System

Y| M|S|T|C]| D
D1 EEEREREERK
D2 o (oo |o|eo|e

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.
M includes M, HM, SM; S includes S and HS; T includes T and HT; C includes C and HC.

Description
y
— ZRST \ M500 \ M559 \ Reset M500~M559
ZrRST | Do | D100 | Reset DO~D100

Are specified as the same type of soft units, and <
When > , only reset the specified soft unit, and set  SM409, SD409 = 2.

Other Reset
Instruction

RST can reset one soft component. The operand can be Y, M, HM, S, HS, T, HT, C, HC, TD,
HTD, CD, HCD, D, HD

FMOV can move 0 to these soft components: DX, DY, DM, DS, T(TD), HT(HTD), C(CD),
HC(HCD), D, HD

4-5-11. Swap the high and low byte [SWAP]

1. Summary
Swap the high and low byte of specified register

High and low byte swap [SWAP]

16 bits SWAP 32 bits -

Execution Falling or rising pulse edge | Suitable XD3, XDM
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

Operand System Constant | Module
Word D'|FD| | CD'|DX|DY| DM | DS | KH ID| QD
S ° ° .

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description
X0 )
%m—{ SWAP | D10
D10
| High 8-bit | Low 8-bit |
U

Exchange the high 8-bit and low 8-bit of 16-bit register.

If this instruction is activated by normal ON/OFF coil, the instruction will be executed in
every scanning period when X0 is ON. Falling or rising pulse is recommended to activate the
instruction.

4-5-12. Exchange [XCH]

1. Summary
Exchange the data in two soft element

Exchange [XCH]

16 bits XCH 32 hits DXCH
Execution Rising or falling pulse Suitable XD3, XDM
condition edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands | Function Data Type
D1 The soft element address 16 bits/32 bits, BIN
D2 The soft element address 16 bits/32 bits, BIN




3. Suitable soft component

Word Operand System Constant | Module
D|FD|T|CD|DX|DY|DM|DS | KH ID | QD

D1 ° ° ° ° °

D2 ° ° ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

<16 bits instruction>

N
P% XCH | Do | pur |

Before (D10) =100 — After (D10) =101
(D11) =101 (D11) =100

The contents of the two destination devices D1 and D2 are swapped,
When X0 is ON, the instruction will be executed in every scanning period. Falling or rising
pulse is recommended to activate the instruction.

<32 bits instruction >

3
P% DXCH \ D10 \ D20 \

32 bits instruction [DXCH] swaps the dword value D10, D11 and D20, D21.

Before ( D10) =100 — after (D10) =200
(D11) =1 (D11D10) =65636 (D11) =10 (D11D10) =655460
(D20) =200 (D20) =100

(D21) =10 (D21D20) =655460 (D21) =1 (D21D20) =65636



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
4-6-1 Addition [ADD]
1. Summary
Add two numbers and store the result
Add [ADD]
16 bits ADD 32 bits DADD
Execution Normal ON/OFF/falling or | Suitable Models | XD3, XDM
condition rising pulse edge
Hardware - Software -
requirement requirement
2. Operands
Operands | Function | Data Type

Three operands

Sl

The add operation data address

16 bit/32 bit, BIN

S2

The add operation data address

16 bit/32bit, BIN

D

The result address

16 bit/32bit, BIN

Two operands

D

Be Added data and result data address

16 bit/32bit, BIN

S1

Add data address

16 bit/32bit, BIN




3. Suitable soft components

Operand System constant | Module
Word D|Pm||[c>|[DbX|Dy| DM | DS | KH ID| QD

Three operands

S1 o (o ° ° ° ° ° ° °

S2 o [ o ° ° . °

D ° ° ° ° ° °

Two operands

D °

S1 o (o °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

< Three operands>

. & @
%% ADD \ D10 \ D12 \ D14 \(D10)+(D12)_>(D14)

Two source data do binary addition and send the result to target address. 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)

If the result of a calculation is “0”, the “0” flag acts. If the result exceeds 323767 (16 bits
limit) or 2147483647 (32 bits limit), the carry flag acts. (refer to the next page). If the result
exceeds —323768 (16 bits limit) or —2147483648 (32 bits limit), the borrow flag acts (refer
to the next page).

When doing 32 bits operation, word device’s low 16 bits are assigned; the device close to the
preceding device’s is the high bits. To avoid ID repetition, we recommend you assign
device’s ID to be even number.

The source and target address can be the same. In the above example, when X0 is ON, the
instruction will be executed in every scanning period.

<Two operands>

X0 L)
W ADD | D10 | D12 |

(D10)+ (D12) — (D10)
Two source data do binary addition and send the result to addend data address. 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)
If the result of a calculation is “0”, the “0” flag acts. If the result exceeds 323767 (16 bits
limit) or 2147483647 (32 bits limit), the carry flag acts. (refer to the next page). If the result




exceeds —323768 (16 bits limit) or —2147483648 (32 bits limit), the borrow flag acts (refer
to the next page).

When doing 32 bits operation, word device’s low 16 bits are assigned; the device close to the
preceding device’s is the high bits. To avoid ID repetition, we recommend you assign
device’s ID to be even number.

In the above example, when X0 is ON, the instruction will be executed in every scanning
period. The rising or falling pulse edge is recommended to activate the instruction.

COENCOINNCD

X0

w—{ ADD \ D10 \ D12 \ D10 \
y ©
—m—{ ADD \ D10 \ D12 \

The two instructions are the same.

Related flag
Flag meaning

Flag Name Function
ON: the calculate result is zero

SM020 Zero OFF: the calculate result is not zero
ON: the calculate result is over -32768(16 bit) or -
2147483648(32bit)

SMo21 Borrow OFF: the calculate result is less than -32768(16 bit) or -
2147483648(32bit)
ON: the calculate result is over 32768(16 bit) or 2147483648(32bit)

SM022 Carry OFF: the calculate result is less than 32768(16 bit) or
2147483648(32bit)

4-6-2. Subtraction [SUB]

1. Summary
Two numbers do subtraction, store the result

Subtraction [SUB]
16 bits SUB 32 bits DSUB
Execution Normally ON/OFF/rising | Suitable XD3, XDM
condition or falling pulse edge Models
Hardware - Software -
requirement requirement
Operands

Operands | Function | Data Type

Three operands

S1 The sub operation data address 16 bits /32 bits,BIN
S2 The sub operation data address 16 bits /32 bits,BIN
D The result address 16 bits /32 bits,BIN




Two operands

D Be subtracted data and result address 16 bits /32 bits,BIN

S1 Subtract data address 16 bits /32 bits,BIN

Suitable soft component

Operand System Constant | Module
Word p*| P | o* | co* | DX | DY | pw* | ps* | KH ID | QD

Three operands

S1 ° ° ° ° ° ° ° ° °

S2 ° ° ° ° ° ° ° ° °

D ° ° ° ° °

Two operands

D °

S1 ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

<Three operands>

. & ®
%% SUB | D10 | D12 | D14 | (D10)— (D12)— (D14)

(s1) appoint the soft unit’s content, subtract the soft unit’s content appointed by (52 in the
format of algebra. The result will be stored in the soft unit appointed by (D) (5-(-8)=13).
The action of each flag, the setting method of 32 bits operation’s soft units are both the same
with the preceding ADD instruction.

The importance is: in the preceding program, if X0 is ON, SUB operation will be executed
every scan cycle.
Refer to chapter 4-6-1 for flag action and functions.

<Two operands>

. o
w SUB ‘DlO‘DlZ‘

(D10) — (D12) — (D10)

(s1) appoint the soft unit’s content, subtract the soft unit’s content appointed by (s2))in the
format of algebra. The result will be stored in the soft unit appointed by (5-(-8)=13)
The action of each flag, the setting method of 32 bits operation’s soft units are both the same
with the preceding ADD instruction.

The importance is: in the preceding program, if X0 is ON, SUB operation will be executed
every scan cycle. Rising or falling pulse edge is recommended to activate the instruction.
Refer to chapter 4-6-1 for flag action and functions.




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

Tero flag Zere flag Zero flag
Yy
Sy S U N N ' P | P 32, Tar. 0.1, 2
L] '\\\_1:.\_\_,_,1'\‘_\_;_'_/",—} 5]
Borrew flag Data’ 5 j; ﬁ\\% Data’ s Carry flag
highest {k\a f{fx highest
bit iz 1 kit iz 0O
Tero flag Zero flag

TN
2. -1 Q 147, 453, 648 fx_‘/_i?_\tl 1 = .2, 147, 43, 6F. 0.1, 2
LN

SN

Borrow flag Carry flag

4-6-3. Multiplication [MUL]

1. Summary
Multiply two numbers, store the result

Multiplication [MUL]

16 bits MUL 32 hits DMUL

Execution Normally ON/OFF / pulse Suitable XD3, XDM

condition edge Models

Hardware - Software -

requirement requirement

2. Operands
Operands | Function Data Type
S1 The multiplication operation data address 16 bits/32bits,BIN
S2 The multiplication operation data address 16 bits/32bits,BIN
D The result address 16 bits/32bits,BIN

3. Suitable soft component

Word Operand System Constant | Module
D | || DX|DY| pv| DS | KH ID| QD
S1 ° ° ° ° ° °
S2 ° ° ° ° ° ° ° ° °
D ° ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description




<16 bits Operation>

G (&)
o BIN BIN  BIN
%% MUL \ Do \ D2 ‘ D4 ‘ (DO) x (D2) — (D5, D4)

16 bits 16 bits — 32 bits

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 the above chart: when (D0)=8, (D2)=9, (D5,
D4) =72.

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

In the above example, when X0 is ON, the instruction will be executed in every scanning
period.

<32 bits Operation >

1 (st)  (s2) BIN  BIN BIN
% DMUL \ DO \ D2 \ D4 \ (D1, DO) x (D3, D2) — (D7, D6, D5, D4)

32 bits 32 bits — 64 bits

When use 32 bits operation, the result is stored at the
bits.

Even use word device, 64 bits results can’t be monitored.
Please change to floating value operation for this case.

4-6-4. Division [DIV]

1. Summary

Divide two numbers and store the result

Division [DIV]

16 bits DIV 32 bits DDIV

Execution Normally ON/OFF, Suitable XD3, XDM

condition rising/falling edge Models

Hardware - Software -

requirement requirement

2. Operands
Operands | Function Data Type
S1 The divide operation data address 16 bits / 32 bits, BIN
S2 The divide operation data address 16 bits /32 bits, BIN
D The result address 16 bits /32 bits, BIN




3. Suitable soft components

Operand System Constant | Module
Word D|FD| T |CD|DX|DY|DM | DS |KH ID| QD

S1 o | o ° ° ° ° ° ° °

S2 ° ° ° ° ° ° ° ° °

D ° ° ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

<16 bits operation >

F«})—{DIVDODZD4

Dividend Divisor Result  Remainder

BIN BIN BIN BIN
(Do) = (D2) —» (D4) --- (D5)
16 bits 16 bits 16 bits 16 bits

(s1) appoints the dividend soft component, (S2) appoints the divisor soft component,
and the next address appoint the soft component of the result and the remainder.
In the above example, if input X0 is ON, devision operation is executed every scan cycle.

<32 bits operation >

N & @ o
%% ppiv | Do | D2 | D4

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

32 bits 32 bits 32 bits 32 bits

The dividend is composed by the device appointed by @ and the next one. The divisor is
composed by the device appointed by @ and the next one. The result and the remainder are
stored in the four sequential devices, the first one is appointed by

If the value of the divisor is 0, the instruction will be error.

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.



4-6-5. Increment [INC] & Decrement [DEC]

1. Summary
Increase or decrease the number

Increase one [INC]

16 bits INC 32 bits DINC
Execution Normally ON/OFF, Suitable XD3, XDM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
Decrease one [DEC]
16 bits DEC 32 bits DDEC
Execution Normally ON/OFF, Suitable XD3, XDM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands | Function Data Type
D The increase or decrease data address 16 bits / 32bits,BIN

3. Suitable soft components

Word Operand System Constant | Module
D'|FD| T |CD|DX|DY|DM|DS | KH ID | QD
D ° ° ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

< Increment [INC]>

—><(TO}—{ INC \ DO \ (D0) -+1—(DO)

will increase one when X0 is ON.
For 16 bits operation, when +32767 increase one, it will become -32768; for 32 bits
operation, +2147483647 increases one is -2147483647. The flag bit will act.

<Decrement [DEC]>

X1
PTH DEC | Do | (D0) —1 — (DO)

will decrease one when X1 is ON.



-32767 or -2147483647 decrease one, the result will be +32767 or +2147483647. The flag bit
will act.

4-6-6. Mean [MEAN]

1. Summary
Get the mean value of data

Mean [MEAN]

16 bits MEAN 32 bits DMEAN
Execution Normally ON/OFF, Suitable XD3, XDM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands | Function Data Type
S The source data start address 16 bits, BIN
D The mean result address 16 bits, BIN
n The data quantity 16 bits, BIN
3. Suitable soft components
Word Operand System Constant | Module
D" | I | TD | cD* | DX | DY | DM™ | DS™ | KH D[ QD
S ° ° ° ° ° ° °
D ° ° ° ° ° °
n [

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

() (@) n

\ DO \ D10 K3

HP—{ MEAN

(D0) + (D1) + (D2)

3

—» (D10)

Store the mean value of source data (source sum divide by source quantity n). give the
remainder .
The n cannot larger than soft component quantity, otherwise there will be error.




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

1. Summary
Do logic AND, OR, XOR for data
Logic AND [WAND]
16 bits WAND 32 bits DWAND
Execution Normally ON/OFF, Suitable XD3, XDM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
Logic OR[WOR]
16 bits WOR 32 bits DWOR
Execution Normally ON/OFF, Suitable XD3, XDM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
Logic Exclusive OR [WXOR]
16 bits WXOR 32 bits DWXOR
Execution Normally ON/OFF, Suitable XD3, XDM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands | Function Data Type
S1 The operation data address 16bit/32bit,BIN
S2 The operation data address 16bit/32bit,BIN
D The result address 16bit/32bit,BIN

3. Suitable soft components

Operand System Constant | Module
Word D'|FD| TD'|CD | DX|DY|DM | DS | KH ID| QD

S1 o | o ° ° ° ° ° ° .

S2 ° . ° ° ° °

D ° ° ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

< Logic AND >

0 CONC) 080=0 0&1=0
P% WAND |

D10 \ D12 \ D14 \ 1&80=0 1&1=1




< Logic OR >

(1) (s2) 00r0=0 0or 1=1

pu o

< Logic WXOR >

F«H WXOR

If use this instruction along with CML instruction, XOR NOT

executed.

Ho
WXOR \
ﬂ CML \

Example 1:

| D | D12 | D4 | 14r0=1 1ori=1
(s1) ()
‘ D10 ‘ D12 ‘ D14 ‘ 0 xor 0=0 0 xor 1=1

1 xor 0=1 1 xor 1=0

& & ()

D10 \ D12 \ D14 \

D14 \ D14 \

The 16 bits data is composed by X0~X7, and store in DO.

MO

MO

Example 2:

——ft————— MoV

DX0

DO‘

Transform the state of X0, X1, X2, X3 to 8421 code and store in DO.

Ht% WAND DX0 HOF DO ‘

Combine the low 8 bits of DO and D2 to a word.

i

LDP X0
WAND DO
WAND D2
SWAP D12
WOR D10

HFF
HFF

D12

WAND DO HFF D10 |

WAND D2 HFF D12 |

SWAP D12 -

0 N I

WOR D10 D12 D20

D10
D12

D20

/IX0 rising edge

//Logic and, take the low 8 bits of DO and save in D10

/I Logic and, take the low 8 bits of D2 and save in D12
//swap the low 8 bits and high 8 bits of D12

/lcombine the low 8 bits of D10 and high 8 bits of D12,
and save in D20



4-6-8. Logic converse [CML]

1. Summary
Logic converse the data

Converse [CML]

16 bits CML 32 bits DCML
Execution Normally ON/OFF, Suitable XD3, XDM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands | Function Data Type
S Source data address 16 bits/32 bits, BIN
D Result address 16 bits/32 bits, BIN

3. Suitable soft components

Word Operand System Constant | Module
D|FD| TD|CD|DX|DY|DM | DS |KH ID| QD
S ° ° ° ° ° ° ° ° °
D ° ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

f CML \ DO ‘DYO‘

HO OO

DO‘O‘1‘0‘1‘0‘1‘0‘1‘0‘1‘0‘1‘0‘1‘0‘1‘
g

[t[o]e]o]2fofs]ofs]ofs]ofa]o]1]o]

Y17 Y7 Y6 Y5 Y4

Each data bit in the source device is reversed (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.
This instruction is fit for PLC logical converse output.

< Read the converse input >



The sequential control

m @@OOO S o0 [ oo | instruction in the left could be

denoted by the following

X3 . .
e L ) CML instruction.
5

X17 @

4-6-9. Negative [NEG]

1. Summary
Get the negative data

Negative [NEG]
16 bits NEG 32 hits DNEG
Execution Normally ON/OFF, Suitable XD3, XDM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands | Function Data Type
D The source data address 16 bits/ 32 bits, BIN

3. Suitable soft components

Word Operand System Constant | Module
D|M|TD|CO|DX|DY| DV | DS | KH ID [ QD
D [ ° ° ° [ [

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

"
P{H—{ NEG | D10 | (Di0) +1—»> (D10)

Converse each bit of source data (1—0, 0—1), then plus one and store the result in the source
data address.

For example, the source data D10 is 20, when MO rising edge is coming, D10 become -20.
The following two instructions are the same.




MO

NEG D10

i

SUB KO D10 D10

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
4-7-1. Arithmetic shift left [SHL], Arithmetic shift right [SHR]
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 Models | XD3, XDM
condition rising/falling edge
Hardware - Software -
requirement requirement
Arithmetic shift right [SHR]
16 bits SHR 32 hits DSHR
Execution Normally ON/OFF, Suitable Models | XD3, XDM
condition rising/falling edge
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 Operand System Constant | Module
D|FD| T |CD|DX|DY|DM | DS |KH ID| QD
D ° ° ° ° ° °
n °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

After executing SHL once, the lowest bit is filled with 0, the last bit is stored in carry flag.
After executing SHR once, the highest bit is the same; the last bit is stored in carry flag.

< Arithmetic shift left >

Vo n
}—mi SHL DO K4
. Move
Highest Lowest
bit < left bit
—La[ 1] 1 a[ 1] 1[a[ 1] o[ o[ o] o] o[ o 0] O]
i Bitn
I
> sM22 ||
SRR @ Execute once
Highest Lowest
bit bit
|1l a[ 1] 1] o[ o[ o] o ol o] o] o] 0] of o] 0]

- 1 SM22

< Arithmetic shift right >



M1 "
}—mi SHR DO K4

i Move
Highest right Lowest
bit - bit
L[ afafalaf1]a[ 1 o[ o[ of o] o] o[ 0] 0
Bitn i J
| sm22
|
@ Execute
Highest once Lowest

bit bit
1fafaf1f 1] a[a[ a[ 1] 1] 1] o[ o] o] 0]

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

1. Summary
Do logic shift right/left for the data

Logic shift left [LSL]

16 bits LSL 32 hits DLSL
Execution Normally ON/OFF, Suitable XD3, XDM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
Logic shift right [LSR]
16 bits LSR 32 hits DLSR
Execution Normally ON/OFF, Suitable XD3, XDM
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 Operand System Constant | Module
D|P|TD|CD|DX|DY| DM | DS | KH ID| QD
D ° ° ° ° ° °
n °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.




Description

After executing LSL once, the lowest bit is filled with O; the last bit is stored in carry flag.
LSL meaning and operation are the same to SHL.
After executing LSR once, the highest bit is filled with O; the last bit is stored in carry flag.
LSR and SHR are different, LSR add 0 in the highest bit when moving, SHR all bits are

moved.

< Logic shift left >

o
MO ‘\,E,/“ n
}—{ﬂi LSL | DO K4
Highest Lowest
bit Move left bit
—a[1]1[1]1][1]1]1]0lof0lof0l0l0]0]
N bits
L»| SM22
@ After
Highest executing | gyest
bit once it
'1[1]1[1]ofofolofofof0f0l0f0]0]0]
1 SM22

< Logic shift right >

.

Y
\;E/ n

LSR DO K4

Highest . Lowest
bit Move right bit
‘1[af1f[1]1]1][171]0fof0l0l0l0f0l0}

N bits
SM22 =
@ After

Highest executing Lowest

bit once bit

‘ofofololaf[1][1]2la][1][1]2]0]0]0]0]

SM22 0 |=

4-7-3. Rotation shift left [ROL], Rotation shift right [ROR]

1. Summary
Cycle shift left or right

Rotation shift left [ROL]

16 bits ROL 32 bits DROL
Execution rising/falling edge Suitable XD3, XDM
condition Models
Hardware - Software -
requirement requirement
Rotation shift right [ROR]
16 bits ROR 32 bits DROR
Execution rising/falling edge Suitable XD3, XDM
condition Models
Hardware - Software -
requirement requirement
2. Operands
Operands | Function Data Type
D Source data address 16 bits/32 bits, BIN

n Shift right or left times

16 bits/32 bits, BIN




3. Suitable soft components

Operand System Constant | Module
Word D'|FD| T | CD'|DX|DY| DM | DS | KH ID| QD

D . . . ° ° °

n (]

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

When X0 changes from OFF to ON, the value will be cycle moved left or right, the last bit is
stored in carry flag.

< Cycle shift left >

TN

(D) n
X0 N
}—{ﬂi ROL DO K4
Highest Lowest
bit Cycle move left bit
—1/1][1[1]1]1]1]1]olofol0f0l0]0]0O]
= $
N bits
L > SM22
| @ After
Highest executing Lowest
bit once bit
'1/1[1]1]ofofofofofolofol1]1]1]1]

- 1 SM22

< Cycle shift right >



)

X0 ), n
A——— ROR DO K4
Highest _ Lowest
bit Cycle move right bit
(1[1f1]af[1]1]1]1]0]0l0f0l0l0l0]0]
A P
N bits
SM22 =
@ After
Highest executing Lowest
bit once bit
Lololololaf[1]1l1][1]1][1]1][0l0 0]0]
SM22 0 -
4-7-4. Bit shift left [SFTL]
1. Summary
Bit shift left
Bit shift left [SFTL]
16 bits SFTL 32 hits DSFTL
Execution rising/falling edge Suitable XD3, XDM
condition Models
Hardware - Software -
requirement requirement
2. Operands
Operands | Function Types
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 left times 16 bits/32 bits, BIN
3. Suitable soft components
Operand System Constant | Module
Word D[] [co[bx|Dy|[bMm ] DS | KH D[ QD
nl ° ° ° ° ° .
n2 ° ° ° ° ° ° ° °
Bit Operand System
Y|M|[S|[T]|C| Dum
S o | o | e o | o | e
D o | e o | o (e

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.



M includes M, HM, SM; Sincludes S, HS; T includes T, HT; C includes C, HC.

Description

Move n2 bits left for the object which contains nl bits.
When X0 changes from OFF to ON, the instruction will move n2 bits for the object.
For example, if n2 is 1, the object will move 1 bit left when the instruction executes once.

M15~M12—Overflow
MI11~M 8—M15~M 12

5 I
ol D ol s M 7~M 4—M11~M8
0

— SFTL MO | K16 | K4 M M 0 MM

X 3~X 0—M3~MO0

|I-B|I{2|I{1|I{EI

nZ bitz shift left
-— @
¥ ¥ ¥ ¥
B e e e I A E A I EA N ED
o (S L S
@ &)

4-7-5. Bit shift right [SFTR]

1. Summary
Bit shift right
Bit shift right [SFTR]
16 bits SFTR 32 hits DSFTR
Execution rising/falling edge Suitable XD3, XDM
condition Models
Hardware - Software -
requirement 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

Operand System Constant | Module
Word D'|FD| T | CD'|DX| DY | DM | DS | KH ID| QD
nl ° . . . ° ° ° °
n2 ° ° ° ° ° ° ° .
Operand System
X|{Y|M[S|T|C|Dmm
Bit S o(o|eo [0|0 e
D o e o | o (e

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.
M includes M, HM, SM; Sincludes S, HS; T includes T, HT; C includes C, HC.

Description

Move n2 bits right for the object which contains n1 bits.
When X0 changes from OFF to ON, the instruction will move n2 bits for the object.
For example, if n2 is 1, the object will move 1 bit right when the instruction executes once.

M 3~M 0—Overflow
M 7~M 4—M3~M0
MI11~M §—>M7~M4
MI15~M12—M11~M8§
X 3~X 0—-M15~M12

Kla k4

Fm ®@® = =
— 3FTR 1] nI0

| = | T2 | ¥l | W |
nZ bits shift right
@C

—»

|I1';;5|M14|M13|11;;2|M11|M10|I\'ID |I'|'[E |I-.1::-' |I'|'[|5 |I'|Tj |I-.{4 |M3|m |M1 |MD|

AT AT AT _~A,
ey @ ]

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

1. Summary
Word shift left

Word shift left [ [WSFL]

16 bits WSFL 32 bits -

Execution rising/falling edge Suitable XD3, XDM
condition Models

Hardware - Software -
requirement requirement




2. Operands

Operands | Function Data Type
S Source soft element head address 16 bits, BIN
D Target soft element head address 16 bits, BIN
nl Source data quantity 16 bits, BIN
n2 Word shift left times 16 bits, BIN
3. Suitable soft components

Operand System Constant | Module
Word D|m|m™|co|px|Dy|bw|Ds | KH D | QD

S o | o ° ° ° ° ° °

D ° ° ° ° ° °

nl ° ° ° ° ° ° °

n2 ° ° ° ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

Move n2 words left for the object which contains n1 words.
When X0 changes from OFF to ON, the instruction will move n2 words for the object.

D25~D22—Overflow

D21~D18—D25~D22
‘ D17~D14—D21~D18
D13~D10—D17~D14
D 3~D 0—D13~D10

3 D nl n2
XO ONCY
}—{ WSFL ‘ DO ‘ D10 ‘ K16 ‘ K4

C

e R
et shift
- ®
|D25 |D24 |D23 |D22 |D21 |Dzn |D19 |D18 |D1? |D16 |D15 |D14 |D13 |D12 |D11 |DID |
P R M R~
@ @ @ @

4-7-7. Word shift right [WSFR]
1. Summary
Word shift right
Word shift right [WSFR]
16 bits WSFR 32 bits -
Execution rising/falling edge Suitable XD3, XDM
condition Models
Hardware - Software -
requirement requirement

2. Operands




Operands | Function Data Type

S Source soft element head address 16 bits, BIN
D Target soft element head address 16 bits, BIN
nl Source data quantity 16 bits, BIN
n2 Shift right times 16 bits, BIN

3. Suitable soft components

Word Operand System Constant | Module
D|FD| T |CD|DX|DY| DM | DS | KH ID | QD
S ° ° ° ° ° ° ° °
D ° ° ° ° ° °
nl ° ° ° ° ° ° °
n2 ° ° ° ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

Move n2 words right for the object which contains n1 words.
When X0 changes from OFF to ON, the instruction will move n2 words for the object.

3 D nl n2
X0 Q Q D13~D10—Overflow
}—{WSFR‘DO ‘DIO‘KIS‘KLI ‘
D17~D14—D13~D10
D21~D18—D17~D14
D3 | D2 |DI DO | o words right D25~D22—D21~D18
® shift D 3~D 0—D25~D22

\ h 4 ¥ A J

[p25 [D24 [D23 [D22 [ D21 [Dao [D1s [ 1s [D17 [ D16 [D15 [Di4 [D13 [D12 [Dil [Di0]

R R R R
@ @ @ @

4-8. Data Convert

Mnemonic | Function Chapter
WTD Single word integer converts to
- 4-8-1
double word integer
FLT 16 bits integer converts to float
) 4-8-2
point
DFLT 32 bits integer converts to float 4-8-2
point
FLTD 64 bits integer converts to float 4-8-2
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 ASCI|I 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
GRY Binary converts to gray code 4-8-11
GBIN Gray code converts to binary 4-8-12

4-8-1. Single word integer converts to double word integer [WTD]

1. Summary
Single word integer converts to double word integer [WTD]
16 bits WTD 32 hits -
Execution Normally ON/OFF, Suitable XD3, XDM
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
Operand System Constant | Module
Word D|m|™|co|Dbx|Dy| bv|Dsv| KH D| QD
S ° ° ° ° ° ° ° °
D ° ° ° ° . .

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description
©
X(})_{ = ‘ -~ ‘ 1o ‘ (F)O)—>(D11, D10)
Single Word  Double Word
Oorl
J/ /
D11 D10

High bits’ Low bits




When single word DO is positive integer, after executing this instruction, the high bit of
double word D10 is 0.
When single word DO is negative integer, after executing this instruction, the high bit of
double word D10 is 1.

the high bit 0 and 1 is binary value.

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 XD3, XDM
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

Operand System Constant | Module
| FD| ED| D" | CD' | DX | DY | DM' | DS | KH ID [ QD

S o | o °

D o

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description
<16 bits>
(RB0) — (D13.D12) @
Bl intege FLT ‘ , D10 ‘ b1z ‘
<32 bits >

ONCY

B

DFLT \ D10 \ D12 \

(D11,D10) — (D13,D12)
BIN integer Binary float point




<64 bits>

y ©
% FLTD ‘ D10 ‘ D14 ‘ (D13,D12,D011,D10) — (D15,D14)

BIN integer Binary float point

Convert BIN integer to binary floating point. As the constant K, H will auto convert by the
floating operation instruction, so this FLT instruction can’t be used.

The inverse transformation instruction is INT.

FLTD can change the 64 bits integer to 32 bits floating value.

‘ X0
it FLT DO D10

DO is integer 20, after executing the instruction, D10 is floating value 20.

4-8-3. Float point converts to integer [INT]

1. Summary
Floating point converts to integer [INT]
16 bits INT 32 hits DINT
Execution Normally ON/OFF, Suitable XD3, XDM
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
Operand System Constant | Module
Word D|m|m™|co|px|Dy|bv|Ds | KH D | QD
S o | o
D

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS; the word combined by bits.



Description

<16 bits> (D11,D10) — (D20)

X0 @ Binary Float BIN integer
INT ‘ D10 ‘ D20 ‘ Give up the data after the decimal dot

<32 bits>

X0 @ (D11,D10) — (D20,D21)
%}—{ DINT ‘ D10 ‘ D20 ‘ Binary Float  BIN integer

Give up the data after the decimal dot
The binary source number is converted into a BIN integer and stored at the destination device.

Abandon the value behind the decimal point.

The inverse instruction is FLT.

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

‘ X0
M INT DO D10

For example, if DO is floating value 130.2, after executing INT, D10 value is integer 130.

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 XD3, XDM
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

Word Operand System Constant | Module
D'|FD| T|CD|DX|DY| DM | DS | KH ID| QD

S o [ o ° ° ° ° ° °

D ° ° ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

Source (BCD) — destination (BIN)

X0 )
%% BIN \ D10 \ DO

If source data is not BCD code, SM409 will be ON (Operation error), SD409=4 (error
occurs).
As constant K automatically converts to binary, so it’s not suitable for this instruction.

4-8-5. Binary convert to BCD [BCD]

1. Summary
Convert binary data to BCD code

Binary convert to BCD [BCD]

16 bits BCD 32 bits -

Execution Normally ON/OFF, Suitable XD3, XDM

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 BCD code

3. Suitable soft components

Word Operand System Constant | Module
or D[F|[TD]|CD|DX|DY]| DM | DS | KH D[ QD
S o | o ° ° ° ° ° °
D ° ° ° ° ° °




*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

source (BIN)—destination (BCD)

X0 )
%% BCD \ D10 \ DO

This instruction can change the binary value to BCD code.

4-8-6. Hex converts to ASCII [ASCI]

1. Summary
Hex. convert to ASCII [ASCI]
16 bits ASCI 32 bits -
Execution Normally ON/OFF, Suitable XD3, XDM
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 Operand System Constant | Module
D|m]|m™|[co|[bx|by|bpm]Dbs | KH D[ QD
S ° ° ° ° ° ° °
D ° ° ° ° ° °
n [ ] L) L) L) [ ] [ ]

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

" © :
P ASCI \

D100 \ D200 \ K4 \

Transform the source Hex data to ASCII code, and store in (D-), The transformation chacters
are n.



Will store one ASCII code.

The convert process is this

Assign start device:
(D100)=0ABCH
(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

D Kl |K2 | K3 |K4 | K5 | K6 | K7 | K8 | K9
D200 down | [C] | [B] [ [A] | [O] |41 [[3]1 [[2] |[1] |I[8]
D200 up [C]|[B] |[A]|[0] [[4] |31 |[2] |[1]
D201 down [C]1B]|[ATl[0] |[4]1 |31 |I2]
D201 up [C] | [B] | [A] |[O] |[4] |I3]
D202 down [C]1[B] |[A]l]|I[O] |[4]
D202 up [C] |[B] |[A]]I0]
D203 down [C] | [B] | [A]
D203 up [C] | [B]
D204 down [C]
4-8-7. ASCII convert to Hex.[HEX]
1. Summary
ASCII converts to Hex. [HEX]
16 bits HEX 32 bits -
Execution Normally ON/OFF, Suitable XD3, XDM
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 ASCII Character quantity 16 bits, BIN
3. Suitable soft components
Operand System Constant | Module
Word D[m[m™[co[px][ by [ DM [ DS | KH D[] QD
S ° ° ° ° ° ° °
D ° ° ° ° ° °
n [




*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;

DM includes DM, DHM; DS includes DS, DHS.

Description

X0 o () "
PH HEX \ D200 \ D100 \ K4 \

Convert the high 8 bits and low 8 bits in source (3) to HEX data. Move 4 bits every time
to destination . The convert character number is assigned by n.

The convert process is the following:

(S) ASCII HEX
Code Convert n (D D102 | D101 D100
D200 down 30H 0 1 ...OH
D200 up 41H A 2 ..0AH
D201 down | 42H B 3 Not change to be —u=H
D201 up 43H C 4 0 0ABC
D202 down 31H 1 H
D202 up 32H 2 5 ...0H ABC1
D203 down 33H 3 H
D203 up 34H 4 6 --0AH | BC12H
D204 down 35H 5 7 ‘0ABH | C123H
8 0ABC | 1234H
H
9 ---OH | ABC1H | 2345H
n=k4
D200[0J1J0JO0JOJOJOJ1]0JO[1]1]0]J0]0]0]
| 41H? [A] | 30H? [0] |
D201[oJ1JoJoJoJoJ1J1JoJ1JoJ1JoJoJ1]0]
| 43H? [C] | 42H? [B] |
D100[OJOJOJO[1JO[1JO[1JO[1]1[1]1]0]0]
| 0 | A B | ¢ |
4-8-8. Coding [DECO]
Summary
Change any data or bit to 1.
Coding [DECO]
16 bits DECO 32 bits -
Execution Normally ON/OFF, Suitable XD3, XDM

condition rising/falling edge Models




Hardware - Software -

requirement requirement

2. Operands
Operands | Function Data Type
S The source data address 16 bits, BIN
D The decode result head address 16 bits, BIN
n The decoding soft element bit quantity 16 bits, BIN

3. Suitable soft components

Operand System Constant | Module
Word D|m|m™|co|DX|Dy|Dw| DS | KH D| QD
L] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
n °
Bit Operand System
X|{Y|M|[S|T|C]|Dwm
D oo | e EEEE)

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.
M includes M, HM, SM; Sincludes S, HS; T includes T and HT; C includes C and HC.

Description

< When is bit unit > n<16

X10 = "
P% DECO | Dx0 | M10 | K3

X002 X001 X000

o [ 1 [ 1]
4 ® O
/ NZ\/\
7~ 6 5 4 2 1 ~0®
o JofJofo [ 1o of]o]

M17  M16 M15 M14 M13 M12 M1l MI10

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

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

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

When drive input is OFF, instructions are not executed, the decoding output keep on the state.

<When is word device > n<4
o (s) (@) n
P ~—— DECO | D0 | DL | K3 |




bls Co b0
[ofofofofoJofofoJofafofofofu]ti[t]

4 @+ (D
All turns to be zern\[///b://
¢ = YT 6 5 4 @ 10
[ofofofofoJofoJofofofofJofifofofo]
b5 B 1]

Low n bits (n<4) of source address are decoded to target address. n<3, the high bit of target
address all become 0.
When n=0, no operation, beyond n=0~14, don’t execute the instruction.

4-8-9. High bit coding [ENCO]

1. Summary
Find the highest bit which is 1.

High bit coding [ENCO]

16 bits ENCO 32 bits -

Execution Normally ON/OFF, Suitable XD3, XDM

condition rising/falling edge Models

Hardware - Software -

requirement requirement

2. Operands
Operands | Function Data Type
S Coding data address 16 bits, BIN
D Coding result address 16 bits, BIN
n The bit quantity of coding result 16 bits, BIN

3. Suitable soft components

Operand System Constant | Module
Word D |m|™|cD> |[DX | DY |Dwr DS” | KH D [ QD

S ° ° ° ° ° ° °

D ° ° ° ° ° °

n °
Bit Operand System

X Y M | S T C Dnm
S ° ° ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.
M includes M, HM, SM; Sincludes S, HS; T includes T and HT; C includes C and HC.

Description

<When (s) isbitdevice >n<16



X0 ) i
P% ENCO \ M10 \ D10 \ K3 \

M17 M16 M15 M14 MI13 M12 M1l MI10

ol oJofof 1o 1 ]o] Igore the 1 of M11
7 6 5 4 2 1 0®
b15 D10

2 @
[ofofofoJofofofofofofofofo]of1]1]
\ | b0

All be 0

<When (s) is word device > n<4
“t (s) (p) n
P % ENCO \ DO \ D1 \ K3 \

b15 DO bo
[of1Jof1]of1]of1]oofofo[1]0[1]0]
S -6 5 45 210

b1 o1 Ignore \k@
[oJofofofofofofofofofofofo[0f1]1]
\ | b0

Ignore the 1 of bl

All be 0

If many bits in the source address are 1, ignore the low bits. If source addresses 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=16, if encode instruction ('s-) is bit unit, it’s point number is 2**=65536.

4-8-10. Low bit coding [ENCOL]

1. Summary
Find the lowest bit which is 1.

Low bit coding [ENCOL]

16 bits ENCOL 32 bits -

Execution Normally ON/OFF, Suitable XD3, XDM

condition rising/falling edge Models

Hardware - Software -

requirement requirement

2. Operands
Operands | Function Data Type
S Soft element address need coding 16bit,BIN
D Soft element address to save coding result 16bit,BIN
n The bit quantity of coding result 16bit,BIN




3. Suitable soft components

Operand System Constant | Module
Word DO |FD|TD [CD | DX | DY | DM DS KH ID | QD
S . ° ° ° ° ° ° °
D ° ° ° ° ° °
n °
Bit Operand System
Y M S |T | C | Dim
S . ° ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.
M includes M, HM, SM; Sincludes S, HS; T includes T and HT; C includes C and HC.

Description

<if (s) isbitdevice >n<16
. ) :
P% ENCOL \ M10 \ D10 \ K3 \

M17 M16 M15 M14 M13 M12 M1l MI10

[oJoJ 1ot J]oJ]ol]o] lanore the 1 of M15
7 6 5 4 2 1 0®
b15 D10 4

)
[ofofofoJofofofofoofofofo]of1]1]
\ | b0

Allbe 0

<if () isword device> n<4
“t (s) (®) n
P% ENCOL \ DO \ D1 \ K3 \

b15 DO bo
[of1fofa]ofrfo]r]ofo]r]of1]of0]0]

Ignore the 1 of b5

T 4.2 10

Ignore )\/\\

b15 D \4@®

[ofofofofofofofofofofofofofof1]1]

\ | b0
All be 0

If many bits in the source address are 1, ignore the high bits. If source address 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=16, if encode instruction () is bit unit, it’s point number is 2'6=65536.



4-8-11. Binary to Gray code [GRY]

1. Summary
Transform the binary data to gray code.
Binary to gray [GRY]
16 bits GRY 32 bits DGRY
Execution Normally ON/OFF, Suitable XD3, XDM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands | Function Data Type
S Soft element address need coding 16bits/32bits, BIN

D

Soft element address to save coding result

16bits/32bits, BIN

3. Suitable soft components

Word

Operand System Constant | Module
D'|FD|TD|CD|DX|DY|DM|DS | KH ID | QD

S ° ° ° ° ° ° ° °

D ° ° ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

Source (BIN) — target (GRY)

)

GRY \ D10 \ D100 \

E

b15

D10

b0

[ofofojojofrfofof1fofr]ojofof1]1]

J

Each bit of D10 will XOR with the bit on
its left side. As the related gray code, the

left bit will not change (the left bit is 0);

[ofofofofof1[1]of1[1][1][1][0f0f1]0]

b15

Transform the binary value to gray code.
GRY has 32 bits mode DGRY, which can transform 32 bits gray code.

D100

b0 D100.

the transformation result is stored in

@ Range is 0~32,767 (16 bits instruction); 0~2,147,483,647 (32 bits instruction).



4-8-12. Gray code to binary [GBIN]

1. Summary
Transform the gray code to binary data.

Gray code to binary [GBIN]
16 bits GBIN 32 bits DGBIN
Execution Normally ON/OFF, Suitable XD3, XDM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands | Function Data Type
S Soft element address need coding 16bits/32bits, BIN
D Soft element address to save coding result 16bits/32bits, BIN

3. Suitable soft components

Operand System Constant | Module
Word D[F| D | CD|DX]|DY]| DM | DS | KH D | QD

S ° ° ° ° ° ° ° ° °

D ° ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

Source (GRY) — target (BIN)

. &
P% GBIN | D10 | D100 |
b15 D10 bo .
[oJo]ofofo[1][1]o]1[1[1]1]0]0]1]0] From the left second bit of D10, XOR
each bit with the value after decoding,
H as the bit value after decoding (the left
‘0‘0‘0‘0‘0‘1‘0‘0‘1‘0‘1‘0‘0‘0|1‘1‘ bitWiIInotChange).The
b15 D100 b0 transformation value will be stored in
D100.

Transform the gray code to binary value.
GBIN has 32 bits mode DBIN, which can transform 32 bits binary value.
(s) Range is 0~32,767 (16 bits instruction); 0~2,147,483,647 (32 bits instruction).



4-9. Floating number Operation

Mnemonic | Function Chapter
ECMP Floating Compare 4-9-1
EZCP Floating Zone Compare 4-9-2
EADD Floating Add 4-9-3
ESUB Floating Subtract 4-9-4
EMUL Floating Multiplication 4-9-5
EDIV Floating Division 4-9-6
ESQR Floating 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
4-9-1. Floating Compare [ECMP]
1. Summary
Floating Compare [ECMP]
16 bits - 32 bits ECMP
Execution Normally ON/OFF, Suitable XD3, XDM
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
Operand System Constant | Module
Word D|m|m™|co|DX|Dy|Dwv| DS | KH D | QD
S1 ° ° ° °
S2 . ° °
Operand System
Bit x]Y[m][s][T]C]Dmm
D oo °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.
M includes M, HM, SM; S includes S and HS; C includes C and HC.




Description

(D11, D10) : (D21, D20) — MO,M1,M2

Binary Floating

Binary Floating

i

) (=)
HXL% ECVP | D10 | D20 | Mo
MO
i (D11,D10) > (D21<D20)
Binary Floating Binary Floating
ML (D11,D10) = (D21<D20)
Binary Floating Binary Floating
HML (D11,D10) < (D21<D20)

Binary Floating Binary Floating

When X0 is OFF, even ECMP doesn’t run, MO~M2 will keep the

status before X0 is OFF.

The instruction will compare the two source data S1 and S2. The result is stored in three bits

from D.

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

P(L{ ECMP \ K500 \ D100 \ M10 \

(K500) : (D101, D100) —»M10,M11,M12

Binary converts

to floating

Binary floating

4-9-2. Floating Zone Compare [EZCP]

1. Summary

Floating Zone Compare [EZCP]

16 bits - 32 bits EZCP
Execution Normally ON/OFF, Suitable XD3, XDM
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

Operand System Constant | Module
Word D|m|m™|co|px|Dy|bw|Ds | KH D | QD
S1 o | o ° ° ° ° °
S2 o | o ° ° ° ° °
S3 ° ° ° ° ° ° °
) Operand System
Bit X|Y|M|[S|T]|C| Dmm
D o e °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.
M includes M, HM, SM; S includes S and HS; C includes C and HC.

Description

Compare the source data with the range

o ONORO
—F—1 Ezcp [ pto | p20 | DO | M3 |
—<M}3— (D1, DO) < (D11, D10) ON
V4 Binary Floating  Binary Floating
i (D11,D10) < (D1,D0) <(D21,D20) ON
M5 Binary Floating  Binary Floating Binary Floating
i (D1,D0) > (D21, D20) ON
T Binary Floating  Binary Floating

When X0 is OFF, even EZCP doesn’t run, M3~M5 will keep
the status before X0 is OFF.

Compare the source data S3 to the upper and lower limit value of the range S1~S2.
The result will store in three coils starting from D.
Constant K and H will transform to binary floating value when they are source data.



X0
% EZCP \ K10 ‘KZSOO‘ D5 \ MO \

(K10) : [D6,D5] : (K2800) — MO, M1, M2
Binary converts Binary Floating Binary converts
to Floating to Floating

Please set S1< S2, when S2< S1, make S2 as the same value to S1.

Note: the compare value must be float numbers, otherwise the result will be error.

4-9-3. Floating Addition [EADD]

1. Summary
Floating Add [EADD]
16 bits - 32 hits EADD
Execution Normally ON/OFF, Suitable XD3, XDM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands | Function Data Type
S1 Addition operation data address 32 bits, BIN
S2 Addition operation data address 32 bits, BIN
D Result address 32 bits, BIN
3. Suitable soft components
Operand System Constant | Module
Word D|m|m™|co|DX|Dy|Dwv| DS | KH D | QD
S1 ° ° ° °
S2 ° . ° °
D ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

COMICINCY

—)¢((})—{ EADD \ D10 \ D20 \ D50

(D11, D10) + (D21,D20) — (D51, D50)

The two binary floating source data do addition operation, the result will be stored in target
address.




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

PL{ EADD \ D100 ‘K1234‘ D110 \

(K1234) + (D101, D100) — (D111, D110)
Binary converts to Floating  Binary Floating  Binary Floating

The source data and result address can be the same. Please note that when X0 is ON, the
instruction will be executed in every scanning period.

Note: the add value must be float numbers, otherwise the result will be error.

4-9-4. Floating Subtraction [ESUB]

1. Summary
Floating Sub [ESUB]
16 bits - 32 hits ESUB
Execution Normally ON/OFF, Suitable XD3, XDM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands | Function Data Type
S1 Subtraction operation data address 32 bits, BIN
S2 Subtraction operation data address 32 bits, BIN
D Result address 32 bits, BIN
3. Suitable soft components
Operand System Constant | Module
Word D|m|m™|co|DX|Dy|Dwv| DS | KH D | QD
S1 ° ° ° ° ° ° °
S2 ° . ° °
D ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description




D10 \ D20 \ D50 \

PO __® @

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

The binary floating value S1 subtract S2, the result is stored in the target address.
If a constant K or H used as source data, the value is converted to floating point before the
subtraction operation.

PM ESUB \ K1234 \ D100 \ D110 \

(K1234) — (D101, D100) — (D111, D110)
Binary converts to Floating Binary Floating  Binary Floating

The source data and result address can be the same. Please note that when X0 is ON, the
instruction will be executed in every scanning period.

4-9-5. Floating Multiplication [EMUL]

1. Summary
Floating Multiply [EMUL]
16 bits - 32 bits EMUL
Execution Normally ON/OFF, Suitable XD3, XDM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands | Function Data Type
S1 Multiplication operation data address 32 bits, BIN
S2 Multiplication operation data address 32 bits, BIN
D Result address 32 bits, BIN
3. Suitable soft components
Operand System Constant | Module
Word D|m|m™|co|Dx|Dy|Dv| DS | KH D| QD
S1 ° ° ° ° ° ° °
S2 ° . ° °
D ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.



Description

PO __ ® ®

D10 \ D20 \ D50 \

(D11, D10) x (D21, D20) — (D51, D50)
Binary Floating Binary Floating Binary Floating

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.

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

PM EMUL \ K100 \ D100 \ D110 \

(K100) x (D101, D100) — (D111, D110)
Binary converts to Floating Binary Floating  Binary Floating

Note: the value must be floating numbers, otherwise the result will be error.



4-9-6. Floating Division [EDIV]

1. Summary
Floating Divide [EDIV]
16 bits - 32 bits EDIV
Execution Normally ON/OFF, Suitable XD3, XDM
condition rising/falling edge Models
Hardware - Software -
requirement requirement
2. Operands
Operands | Function Data Type
S1 Division operation data address 32 bits, BIN
S2 Division operation data address 32 bits, BIN
D Result address 32 bits, BIN
3. Suitable soft components
Operand System Constant | Module
Word D|m|m™|co|DX|DY|Dwv| DS | KH D | QD
S1 ° . ° °
S2 ° . ° °
D ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

HM _® ®

\ D10 \ D20 \ D50 \

(D11, D10) + (D21, D20) — (D51, D50)
Binary Floating Binary Floating Binary Floating

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.

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

HL{ EDIV \ D100 \ K100 \ D110 \

(D101, D100) + (K100) — (D111, D110)
Binary converts to Floating Binary Floating  Binary Floating

The source data S2 is 0, the calculation will be error. The instruction will not work.
Note: the value must be floating numbers, otherwise the result will be error.




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

1. Summary
Floating Square Root [ESQR]
16 bits - 32 bits ESQR
Execution Normally ON/OFF, Suitable XD3, XDM
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
Operand System Constant | Module
Word D|m|m™|co|Dpx|Dy|bv|Ds | KH D | QD
S ° ° ° ° ° ° °
D ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

(D11, D10) — (D21, D20)
Binary Floating Binary Floating

. ©
P ESQR \

D10 \ D20 \

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

X1
~| Eser | kwes | puo | (K1024)  — (D111, D110)
Binary converts to Floating Binary Floating

When the result is zero, zero flag activates.

Only when the source data is positive will the operation be effective. If S is negative then an
error occurs and error flag SM409 is set ON, SD409=7, the instruction can’t be executed.
Note: the value must be floating numbers, otherwise the result will be error.




4-9-8. Sine [SIN]

1. Summary
Floating Sine[SIN]
16 bits - 32 bits SIN
Execution Normally ON/OFF, Suitable XD3, XDM
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
Operand System Constant | Module
Word D|FD|TD | CD | DX| DY | DM | DS | KH ID| QD
S ° ° ° ° ° ° °
D ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description
» &)
— SIN \ D50 \ D60 \

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

This instruction performs the mathematical SIN operation on the floating point value in S
(angle RAD). The result is stored in D.

@ D51 | D50 ] RAD value (anglex 7/180)
Assign the binary floating value

I 56T T D60 | SIN value
Binary Floating

Note: the value must be floating numbers, otherwise the result will be error.



4-9-9. Cosine [COS]

1. Summary
Floating Cosine [COS]
16 bits - 32 bits COS
Execution Normally ON/OFF, Suitable XD3, XDM
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
Operand System Constant | Module
Word D|m|m™|co|Dpx|Dy|bv|Ds | KH D | QD
S ° ° ° ° ° ° °
D ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description
%o &)
— COS \ D50 \ D60 \

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

This instruction performs the mathematical COS operation on the floating point value in S
(angle RAD). The result is stored in D.

@ RAD value (anglex /180)
[ D5t T D50 ] . . .
Assign the binary floating value

COS value
Binary Floatin
o [ D6t | D60 | nary g




4-9-10. TAN [TAN]

1. Summary
TAN [TAN]
16 bits - 32 bits TAN
Execution Normally ON/OFF, Suitable XD3, XDM
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 Operand System Constant | Module
D|[P|T[cD|DX|DY|DM | DS | KH ID| QD
S ° ° ° ° ° ° °
D ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

\ D50 \ D60 \

P«L{ TAN 2

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

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

@ [ D1 | D50 | RAD value (anglex 7/180)
Assign the binary floating value
TAN value

(o) [CDEL [ Dw | Binary Floating



4-9-11. ASIN [ASIN]

1. Summary
ASIN [ASIN]
16 bits - 32 bits ASIN
Execution Normally ON/OFF, Suitable XD3, XDM
condition rising/falling edge Models
Hardware 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 Operand System Constant | Module
D|[P|T|[cD|DX|DY|DM | DS | KH ID| QD
S ° ° ° ° ° ° °
D ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

X0 ©
P}—{ ASIN \ D50 \ D60 \

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

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

@l D51 | D50 | ASIN value
Binary Floating

RAD value (anglexn/180)

o 56T T 560 ] Assign the binary floating
value




4-9-12. ACOS [ACOS]

1. Summary
ACOS [ACOS]
16 bits - 32 bits ACOS
Execution Normally ON/OFF, Suitable XD3, XDM
condition rising/falling edge Models
Hardware 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
Operand System Constant | Module
Word D|m|m™|co|Dpx|Dy|bv|Ds | KH D | QD
S ° ° ° ° ° ° °
D ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

Binary Floating  Binary Floating

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

(s) o T os0 ] ACOS value

Binary Floating

RAD value (anglexn/180)
(o) oL T peo ] Assign the binary floating value

4-9-13. ATAN [ATAN]

1. Summary

ATAN [ATAN]

16 bits - 32 bits ACOS
Execution Normally ON/OFF, Suitable XD3, XDM
condition rising/falling edge Models

Hardware 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

Operand System Constant | Module
Word D'|FD| T |CD|DX|DY|DM|DS| KH ID | QD

S o | o ° ° ° ° °

D ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

HOH T &) (D51,D50) ATAN — (D61,D60) RAD

| Dso | Deo | . . ;
Binary Floating Binary Floating

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

@ [ D51 | D50 ] ATAN value
Binary Floating

RAD value (anglex 7/180)
Assign the binary floating

I D61 | D60 | value

4-10. RTC Instructions

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

2 1: To use the instructions, The Model should be equipped with RTC function;




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 XD3, XDM

condition rising/falling edge Models

Hardware Software -

requirement requirement

2. Operands
Operands | Function Data Type
D Register address to save clock data 16 bits, BIN

3. Suitable Soft Components

Word

Operand System Constant | Module
D|FD| T |CD|DX|DY|DM|DS| KH ID | QD
D ° ° .

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description
o
— 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.
Read PLC’s real time clock according to the following format.
Read the special data register (SD013~SD019).

100]2 aWn
|eal Joy Ja1sibal elep [e1oads

Unit Item Clock data
SD018 | Year 0-99
SD017 | Month 1-12
SDO016 Date 1-31
SDO015 | Hour 0-23
SD014 | Minute 0-59
SD013 | Second 0-59
SD019 | Week | 0 (Sun.)-6 (Sat.)

Unit Item
—> DO Year
— > D1 Month
— D2 Date
e D3 Hour
— D4 Minute
— D5 | Second
— D6 Week

The RTC (real time clock) value is in BCD code format (SD013 to SD019). Please choose
hex format to monitor the RTC value in XDPpro software. The value can be transformed to




decimal format by BIN instruction. After reading the RTC by TRD instruction, the value will
show in decimal format.

After reading the RTC by TRD, the value becomes decimal value.

after executing TRD instruction, DO to D6 are occupied.

4-10-2. Write Clock Data [TWR]

1. Instruction Summary
Write the clock data:

Write clock data [TWR]

16 bits - 32 bits TWR
Execution Normally ON/OFF, Suitable XD3, XDM
condition rising/falling edge Models
Hardware Software -
requirement requirement
2. Operands
Operands | Function Data Type
S Write the clock data to the register 16 bits, BIN

3. Suitable Soft Components

Operand System Constant | Module
Word D || |CD |DX |DY |DM | DS | KH D | QD
D ° ° ° ° ° ° °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

X0 &
P TWR‘DO‘

Write the RTC value to the PLC.
Write the set clock data into PLC’s real time clock.
In order to write real time clock, please set the 7 registers value from DO to D6.

Unit Item Clock data Unit Item

DO Year 0-99 —> SD018 | Year w
g D1 | Month 1-12 T—> | SD017 | Month §
%" D2 Date 1-31 — SD016 | Date g ;j;:,
S D3 Hour 0-23 ™ | SD015 | Hour %5;5
g D4 | Minute 0-59 +—> | SD014 | Minute % %
§' D5 | Second 0-59 ™ | spo13 | Second =)

D6 Week | O0(Sun.)-6(Sat) |— 3 | SD019 | Week g




After executing TWR instruction, the time in real time clock will immediately change to be
the new time. It is a good idea to set the time few minutes late as the current time, and then
drive the instruction when the real time reaches this value.

Note: when choosing secret download program advance mode in XDPpro software, the RTC
only can be changed through TWR instruction.

There is another method to write the RTC. In the XDPpro software, please click the clock
details in project bar on the left. Then click write into the current time.the PC will auto-write
the current time to the PLC.

-).[_J PLC Status
. 1.9y cpU Detail
80| BD Details
Yoo Expansion Details
...{¥ Scan Cyde
-.(8 Clock Details
... 3 Error Details

4-10-2. Write Clock Data [TWR]

1. Instruction Summary
Compare three continuous clocks time.

Clock compare [TCMP]

16 bits TCMP 32 bits -
Condition | Normally ON/OFF, Suitable XD3, XDM
rising/falling edge model

Hardware - Software -

2. operand
Operand | Function Model
S1 The first clock soft component address 16 bits, BIN
S2 The second clock soft component address 16 bits, BIN
S3 The third clock soft component address 16 bits, BIN
S4 PLC real time clock information first address 16 bits, BIN
D2 The compare result first address bit

3. suitable soft component

Operand System Constant Module
Word D|FD | D (o) DX DY DM" | DS KH ID | QD
S1 ° ° ° ° ° ° °
S2 ° ° ° ° ° ° °
S3 ° ° ° ° ° ° °
S4 ° ° ° ° . . °
Bit Operand System
X Y M S | T | C | Dum
D ° ° °




*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.
M includes M, HM, SM; S includes S, HS; T includes T, HT; C includes C, HC.

Description

X0
—|I——| TRD | D30 |

&= = @)
TCMP D20 D21 D22 D30 MO

MO
—— D20 | D21 | D22 |>[ D30 | D31 | D32 ]

M1
—{—— D20 | D21 | D22 |=[ D30 | D31 | D32 |

M2
— D20 [ D21 [ D22 ]<[ D30 | D31 [ D32 |

Even X0=0OFF to stop instruction TCMP, M0~M2 still keep the
state before X0 become OFF.

TRD will read the present clock information in D30~D36 (year, month, day, hour, minute,
second, week).

X0 from OFF to ON, TCMP worked. Compare the three registers starting from S4 to three
registers S1, S2, S3 (year, month, day). When S1, S2, S3 is larger than S4 clock, M0 is ON.
When S1, S2, S3 is equal to S4 clock, M1 is ON. When S1, S2, S3 is smaller than S4 clock,
M2 is ON.

For example, the present clock is 15:32:49 7,30,2014 Wednesday. D30=14, D31=7, D32=30,
D33=15, D34=32, D35=49, D36=3. If the setting time is 1,6,2015, D20=15, D21=1, D22=6,
Then MO=ON. If the setting time is 7,31,2014, D20=14, D21=7, D22=31, then M1=ON. If
the setting time is 6,31,2014, D20=14, D21=6, D22=31, then M2=0ON.

Note: if S4 is D33, it means hour, minute, second, then S1, S2, S3 mean hour, minute, second.
S4 can start from year, month, day, hour; cannot start from minute, second. The week cannot
compare.

For example:



X0
H%ﬂ TRD ‘ D30 ‘

{ TCMP ‘ D20 ‘ D21 ‘ D22 ‘ D33’ MO ‘

MO

M1

The present clock is 15:32:49 7,30,2014 Wednesday. So D30=14, D31=7, D32=30, D33=15,
D34=32, D35=49, D36=3. If the setting time is 15:32:49, D20=15, D21=32, D22=49, so
Y1=ON. If the setting time is 17:32:49, D20=17, D21=32, D22=49, so YO=ON. If the setting
time is 2:32:5, D20=2, D21=32, D22=5, so Y2=ON.




5 HIGH SPEED COUNTER (HSC)

This chapter will introduce high speed counter’s functions, including high speed count model,
wiring method, read/write HSC value, reset etc.

Instructions List for HSC

A Function Instruction Chapter
name

HSC read/write

DMOV HSC read —+—{pmov Trsco oo | 5-6-1
DMOV | HSC write |——{ DoV [paom Tasco | 5-6-2
CNT lglr?aszsf-segments single l_“_| CHT [ HsCo | Kiood | 5.7-1
CNT_AB | No 24-segments AB phase | |—i—{CHT_4B [Hsco [K10m | 5-7-2
CNT 24-segments single phase }—<I—| CHT | HiCO | E1000 | Lo | 5-7-3
CNT_AB | 24-segments AB phase [ cNT_aB [Hsco [Kiwoo [Do | | 5.7-4
RST HSC reset — 5-8

5-1. Functions Summary

XD3, XDM series PLC has HSC (High Speed Counter) function which will not affect by the
scanning cycle. Via choosing different counter, test the high speed input signals with detect
sensors and rotary encoders. The highest testing frequency can reach 80 KHz.

S T U O

I' Count input

Sensor %

Rotary encoder

(®




5-2. HSC Mode

XD3, XDM series high speed counter has two working mode: increasing mode and AB phase
mode.

Increasing Mode

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

. 1—
count mput
O JE—

coumnter'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, but the default count mode is 4-time mode.

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

1-time Frequency



Aphase 1—

input 0—
B phase 1 . RN
mput o Ayhyhyhyhy Kyagagagay
9 9
8 8
7 7
SE# —65
47 14
3 13
Counter 2/ —12
current 1 1
value o— | 10

4-time Frequency

Aphase 1 (h o (n th
inptt —

B phase |— SRR SR
input 0—

Counter current B H
value 0—

15 10 15 20 20 15 10 95 1

5-3. HSC Range

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

Overflow means the count value jumps from +2,147,483,647 to -2,147,483,648, then continue
counting; underflow means the count value jumps from -2,147,483,648 to +2,147,483,647
then continue counting.



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 diagrams are shown below: (take XD3-60 HSCO as the

example):

Increasing mode (counter HSCO)

[ Pulse input

O

O

O

|
O

|
O

|
O

|
O

[ Xt
X0 |

\
X2

X3 ]
[ X4

X5 ]
[ X6

AB phase mode (counter HSCO)
A phase input
( B phase input

| O

O

O

|

O

|
O

|
O

|
X2

\
X4

\
X6

X3
\

X5
\

5-5. HSC ports assignment

Each letter’s Meaning:

U

A

B

Z

Pulse input

A phase input

B phase input

Z phase pulse catching

Normally, X0 and X1 can accept 80 KHz and 50 KHz pulse in single phase mode and AB
phase mode. Other terminals can accept 10 KHz and 5 KHz pulse in single phase mode and
AB phase mode. X can use as normal input terminals when there are no high speed pulses
input. In the following table, Frequency time 2 means 2-time frequency; 4 means 4-time
frequency; 2/4 means 2-time and 4-time frequency.

XD3-16T/R/RT-E

Increasing mode

IAB phase mode

HSCO

HSC2

HSC4

HSC6

HSC8

HSC10

HSC12

HSCO

HSC2

HSC4

HSC6

HSC8

Max
frequency

8OK

10K

50K

5K




Frequency

. 2/4 2/4
time

Counter N
interruption

X000

X001

N[@[>] =

X002

X003 U

X004

N[>

X005

X006

X007

X010

X011

XD3-24/32/48/60/T/R/RT-E

Increasing mode IAB phase mode

HSCO |HSC2 HSC4 |HSC6 |HSC8 |HSC10HSC12|HSCO |HSC2 HSC4 |HSC6 [HSCS8

Max

£ 80K 10K 10K 50K 5K 5K
requency

Frequency

. 2/4 214 /4
time

Counter
interruption v v

X000

X001

N[@[>] <=

X002

X003 U

X004

N[>

X005

X006 U

X007

N[>

X010

X011

XDM-24T4/32T4/60T4-E

Increasing mode IAB phase mode

HSCO |HSC2 HSC4 |HSC6 |HSC8 |HSC10HSC12JHSCO |HSC2 HSC4 |HSC6 [HSC8

Max

£ 80K 80K [BOK 80K 50K 50K 50K 50K
requency

Frequency

. 2/4 2/4 214
time

Counter
interruption v v v

VNN

X000

X001

N[@[>] <=

X002

X003 U

X004

N[>

X005

X006 U

X007

N[>

X010

X011 U

X012

NIEIES

X013




XDM-60T10 -E

Incremental mode

HSCO

HSC2

HSC4

HSC6

HSC8

HSC10

HSC12

HSC14

HSC16

HSC18

HSC20

HSC22

Max
frequency

80K

80K

80K

80K

80K

80K

80K

80K

10K

10K

Frequency
time

Counter
interruption

X000

X001

X002

X003

X004

X005

X006

X007

X010

X011

X012

X013

X014

X015

X016

X017

X020

X021

X022

X023

X024

X025

X026

X027

X030

X031

X032

X033

X034

XDM-60T10 -E

IAB phase mode

HSCO

HSC2

HSC4

HSC6

HSC8

HSC10

HSC12

HSC14

HSC16

HSC18

HSC20

HSC22

Max
frequency

50K

50K

50K

50K

50K

50K

50K

50K

5K

5K

Frequency
time

2/4

2/4

2/4

2/4

2/4

2/4

2/4

2/4

2/4

2/4

Counter
interruption

J

J

J

J

J

J

X000

X001

X002

N{@T[>| <

X003

X004

X005

N[>

X006

X007

X010

N[>

X011

X012

X013

N[>

X014

X015

X016

N[@|[>




X017

X020

N[>

X021

X022

X023

N[>

X024

X025

X026

N[>

X027

X030

X031

N[>

X032

X033

X034

N[>

X035

5-6. Read/Write HSC value
All high speed counters support read instruction [DMOV] and write instruction [DMOV].
5-6-1. Read HSC value [DMOV]

Instruction Summary
Read HSC value to the specified register;

Read HSC value [DMOV]
16 bits Instruction - 32 bits Instruction DMOV
Execution Normally ON/OFF, | Suitable models XD3, XDM
condition rising/falling edge
Hardware Software -
requirement requirement
Operands
Operands | Function Type
S Specify HSC code 32 bits, BIN
D Specify the read/written register 32 bits, BIN
Suitable Soft Components
Operand System Constant | Module
word D|[m|m™|[co|Dbx|Dy|[D™M| DS [ KH D[ QD
S °
D °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

FUNCTIONS AND ACTIONS

(s.)
}—H—{ DMOV \ HSCO \ D10 \




Move the counting value of HSC (dword) to the target register when the condition activates.
DMOV will send the counting value to data register; this will improve the counting value
precision.

Program example:

SMO
| } CNT_AB ‘ HSCO‘ K999999999 F
% DMOV ‘ HSCO‘ D10 %
SMO
| } CNT_AB ‘ HSCZ‘ K999999999 F
% DMOV ‘ HSCZ‘ D20 F
D10 K1000 Y0
D=t (s )
D20 K1000
D=|

5-6-2. Write HSC value [DMOV]

Instruction Summary
Write the specified register value into HSC;

Write HSC value [DMOV]
16 bits - 32 bits DMOV
Instruction Instruction
Execution Normally ON/OFF, Suitable models | XD3, XDM
condition rising/falling edge
Hardware Software -
requirement requirement

operands
Operands | Function Type
S Specify HSC code 32 bits, BIN
D Specify the read/written register 32 bits, BIN

suitable soft components

Operand System Constant | Module
word D|FD|TD|CD|DX|DY|DM]| DS |KH ID| QD

S °

D °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.



FUNCTIONS AND ACTIONS

MO 6D
}—m—| DMOY | D20 | HiCD |

Move the data register value to HSC when the condition activates.
The HSC cannot join all the instructions except DMOV. Please use DMOQV to send the HSC
value to normal register then it can join other instructions.

Program example:

}-{P?m|—| DMOV | K2000 | HCO |

5-7. HSC Reset Mode

5-7-1. HSC no 100-segment single phase [CNT]

Summarization
HSC no 100-segment single phase counting instruction.

HSC no 100-segment single phase [CNT]

16-bit instruction - 32-bit instruction | CNT
Execution condition | Normal ON/OFF Suitable model XD3, XDM
Hardware - Software -
requirements requirements
Operand
Operand | Function Type
S1 Set the HSC (for example: HSCO) 32 bits, BIN
S2 Set the compare value (K100, DO) 32 bits, BIN
Suitable soft components
Operand System Constant | Module
Word D|[m|m™[co|Dbx|Dy|[D™M| DS [ KH D[ QD
S1 Only can be HSC
S2 e [ [ [ [ [ [ | [ ]

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description




SMo (sL)
}—{ }—{ CNT \ HSCO \ D20 \

When HSCO is counting, compare HSC counting value to D20, if they are equal, set on coil
HSCO.

Program example:

HMH CNT \ HSCO \ K20000 \

5-7-2. HSC no 100-segment AB phase [CNT_AB]

Summarization
HSC no 100-segment AB phase counting instruction.

HSC no 100-segment AB phase [CNT_AB]
16 bits instruction - 32 bits instruction CNT_AB
Execution condition | Normal ON/OFF Suitable model XD3, XDM
Hardware - Software -
requirements requirements

Operand
Operand | Function Type
S1 Set the HSC (such as:HSCO0) 32 bits, BIN
S2 Set the compare value (such as: K100, D0 ) 32 bits, BIN

Suitable soft components

Word Operand System Constant | Module
D|[m|m™[co|Dbx|Dy|D™M| DS [ KH D[ QD
S1 Only can be HSC
S2 o[ [ I [ T [ [ | [

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

o
}—{ }—{ CNT_AB \ HSCO \ D20 \

When HSCO is AB phase counting, compare HSC counting value to D20, if they are equal,
set on coil HSCO.

P rogram example:



HMH CNT_AB | HSCO | K20000 |

5-7-3. HSC 100-segment single phase [CNT]

Summarization
HSC 100-segment single phase counting instruction.

HSC 100-segment single phase [CNT]

16 bits instruction - 32 bits instruction CNT
Execution Normal ON/OFF Suitable model XD3, XDM
condition
Hardware - Software requirements | -
requirements

Operand
Operand | Function Type
S1 Set the HSC (such as: HSCO) 32 bits, BIN
S2 Set the compare value (such as: K100, D0) 32 bits, BIN
S3 Set the 24-segment value 32 bits, BIN

Suitable soft components

word

Operand System Constant | Module
D|m|[m|[co[DbX][DY[DM] DS | KH D[ QD

S1 Only can be HSC

S2 °

S3 °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

SMO0

L () ()

H% CNT

HSCO | D4000 | D4100

When HSCO is single phase counting, compare the HSC value to D4100, if HSC value is
equal to 24-segment value, it will produce HSC interruption.

P rogram example:

HM(H CNT | HSCO | D4000 | D4100 |




5-7-4. HSC 100-segment AB phase [CNT_ABj|

Summarization
HSC 100-segment AB phase counting instruction.

HSC 100-segment AB phase [CNT_AB]
16 bits instruction - 32 bits instruction CNT_AB
Execution condition Normal ON/OFF Suitable model XD3, XDM
Hardware - Software -
requirments requirements

Operand
Operand | Function Type
S1 Set the HSC (such as: HSCO) 32 bits, BIN
S2 Set the compare value (such as: K100, D0) 32 bits, BIN
S3 Set the 24-segment value 32 bits, BIN

Suitable soft components

Word Operand System Constant | Module
D|/m|m™|[co|bx|[by|[bm]| DS | KH D[ QD
S1 Only can be HSC
S2 °
S3 o

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Description

U () (s

}—{ - CNT_AB | HSCO | D4000 | D4100

When HSCO is AB phase counting, compare the HSC value to D4100, if HSC value is equal
to 24-segment value, it will produce HSC interruption.

Program example:

HMH CNT_AB | HSCO | D4000 | D4100 |

5-8. AB Phase counter multiplication setting



HSC is software reset mode.

hfm|—| CNT | HSCO | K12000 |
il

When MO is ON, HSCO is counting the pulse from X0 terminal. When M1 changes from OFF
to ON, reset the HSCO, the counting value will be cleared.

5-9. AB Phase mode frequency time setting

The frequency time can be set through special FLASH register for AB phase mode counting.

FLASH register Function Set value Meaning

. 2 2-time frequency

SFD320 HSCO frequency times ;
4 4-time frequency
. 2 2-time frequency
SFD321 HSC2 frequency times 4 A-time frequency
. 2 2-time frequency

SFD322 HSC4 frequency times ;
4 4-time frequency
i 2 2-time frequency

SFD323 HSC6 frequency times -
4 4-time frequency
. 2 2-time frequency
SFD324 HSC8 frequency times 4 A-time frequency
. 2 2-time frequency

SFD325 HSC10 frequency times -
4 4-time frequency
i 2 2-time frequency

SFD326 HSC12 frequency times -
4 4-time frequency
. 2 2-time frequency
SFD327 HSC14 frequency times 4 A-time frequency
i 2 2-time frequency

SFD328 HSC16 frequency times -
4 4-time frequency
. 2 2-time frequency
SFD329 HSC18 frequency times 4 A-time frequency

5-10. HSC Example

We make XD3-60 PLC as an example to introduce HSC programming method.
Increasing mode:

MO
H CNT | HSCO | K2000
M1

w RST | HSCO

When MO is ON, HSCO counts the pulses of XO0.



When the rising edge of M1 is coming, reset HSCO.

SMO
|| L CNT_AB | HSCO | K88888888
DMOV | HSCO DO
M1
it RST HSCO
DO D2
D<| ( yo)
DO D2 DO D4
D=} D<| ( vy1)
DO D4
D= (v2)

When SMO is ON, set the count value of HSC to K88888888, read the HSCO counting value
to register DO (dword).

When HSCO counting vaue is less than D2 (D0<D2), YO0 is ON; when HSCO counting value
is in the range of D2 to D4 (D2< D0 <D4), Y1 is ON; when HSCO counting value is larger
than D4 (DO > D4), Y2 is ON.

When the rising edge of M1 is coming, reset HSCO.

AB phase mode:

M8

|| CNT_AB | HSCO | K999999

SMO

| DMOV | HSCO | DO
DO K3000 p

D= ( v2)

M9

i RST HSCO

When M8 is ON, HSCO starts counting. The pulse input from X0 (A phase) and X1 (B
phase).

If the counting value is over 3000, Y2 is ON.

When the rising edge of M9 is coming, reset HSCO.



} RST ‘ HSCO ‘
SMO
| } CNT_AB \ HSCO‘ K88888888 \
L{ DMOV ‘HSCO‘ DO ‘

DO KO DO K100 p

| D=| D< | ( Yo )
DO K100 DO K200 p

| D=| ID< | ( vy1)
DO K200

| D=1 ( y2)

When the rising edge of SM2 is coming, reset HSCO and the counting value is cleared.

When SMO0 is ON, HSCO starts counting; the set counting value is 88888888.

If the counting value is in the range of 0 to 100 (0< D0 <100), YO is ON; if the counting value
is in the range of 100 to 200 (100 < D0 < 200), Y1 is ON; if the counting value is larger than
200 (DO >200), Y2 is ON.

5-11. HSC interruption

Some HSC (refer to chapter 5-5) has 100 segments 32-bit preset value. When the HSC
difference value is equal to 100-segment preset value, the interruption will be produced.

5-11-1. Interruption instruction

(For the program about interruption, please refer chapter 5-11-4)

MO

|| CNT_AB | HSCO | K2000 | D4000

M1

it RST HSCO
LD MO /IHSC activates condition MO (interruption count condition)
CNT_AB HSCO0 K2000 D4000  //HSC value and set the start address of 100-segment
LDP M1 /lactivate condition of HSC reset
RST HSCO /[HSC and 100-segment reset (interruption reset)

As shown in the above graph, data register D4000 is the start address of 100-segment preset
value. The following addresses will save each 100-segment preset value in DWORD form.
Please pay attention when using HSC:

If certain preset value is 0, it means count interruption end at this segment;

Set the interruption preset value but not write the correspond interruption program is not
allowed;

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



HSC CAM: after setting the 100-segment preset value, choose the HSC CAM function. When
HSC counting value is equal to one of the preset value, the corresponding interruption will be
executed. The same HSC CAM can be repeated when HSC counting value changes.
100-segment single phase and AB phase, HSC absolute and relative mode (refer to special
register SFD330, SFD331), HSC CAM (refer to special register SFD332) can be configured
in the following way:

Click the high speed counter config in XDPpro software. And configure the
parameters in it.

| Single phase 100 segment high speed courting vl

dohSposdCHSCD V| Compareive: (D10 | oot Ak
] Opposte [ | Absolute [ | Circulate ] Cam

Config Value

Compor o Sotontom 1

Section Num

Segment]l Count Hum:

Read From PLC | | WiteToPLC | | OK | | Cancel

5-11-2. Interruption flag of HSC

The 100 segments interruption flags of each HSC are in the following table. For example, the
100 segments interruption flags of HSCO are 12000, 12001, 12002..... 12099.

HSC Interruption flag
HSCO 12000~12099
HSC2 12100~12199
HSC4 12200~12299
HSC6 12300~12399
HSC8 12400~12499
HSC10 12500~12599
HSC12 12600~12699
HSC14 12700~12799




HSC16 12800~12899
HSC18 12900~12999

Define the preset value

HSC 100-segment preset value is the difference value. When the counting value is equal to
the difference of counting value and last preset value, it will produce the interruption. N
interruption flags correspond to N interruption preset values. The (N+1) preset value is 0.
Examplel:

The current value of HSCO is 0, segment one 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, it generates the first interruption 12000; the counter's current
value is 5000, it generates the second interruption 12001; the counter's current value is 25000,
it generates the third interruption 12002.

See graph below:

HSCO D4000 | D4001 | D4002 | D4003 | D4004 | D4005
KO K10000 K-5000 K20000

12000

HSCO0 =0+10000=10000

[
»

12001

HSCO = 10000+ (-5000)=5000

v

12002

HSCO = 5000+20000=25000

\ 4

Example 2:

HSC2 current value is 10000, the segment one 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, it generates the first interruption 12100; the counter's current value is
25000, it generates the second interruption 12101; the counter's current value is 45000, it
generates the third interruption 12102.

See graph below:



HSC2 D4000 | D4001 | D4002 | D4003 | D4004 | D4005
K10000 K10000 K5000 K20000

12100

HSC2 =10000+10000=20000

v

12101

HSC2 = 20000+5000=25000

v

12102

HSC2 =25000+20000=45000

v

5-11-3. HSC interruption cycle mode

Mode 1: Single loop (normal mode)

The HSC interruption will not happen after it ends. The following conditions can start the
interruption again.

reset the HSC

Reboot the HSC activate condition

Mode 2: Continuous loop

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

continuous back-forth movement

Generate cycle interruption according to the defined pulse

Via setting the special auxiliary relays SFD331, users can set the HSC interruption to be
single loop mode or continuous loop mode. The continuous loop mode is only suitable for the
relative counting. The detailed assignment is show below:

Address HSC Setting

Bit0 100 segments HSC interruption cycle (HSCO)

Bitl 100 segments HSC interruption cycle (HSC2)

Bit2 100 segments HSC interruption cycle (HSC4)

Bit3 100 segments HSC interruption cycle (HSC6)

Bit4 100 segments HSC interruption cycle (HSC8) 0: single loop
Bit5 100 segments HSC interruption cycle (HSC10) 1: continuous loop
Bit6 100 segments HSC interruption cycle (HSC12)

Bit7 100 segments HSC interruption cycle (HSC14)

Bit8 100 segments HSC interruption cycle (HSC16)

Bit9 100 segments HSC interruption cycle (HSC18)




5-11-4. CAM function of high speed counter interruption

After setting all the interruption counter value, choose the high speed counter CAM function.
When the high speed counter value is the same to the setting interruption value, execute the
high speed counter interruption ( the same to 100-segment high speed counter interruption
flag). If the high speed counter value changes, it can executes the same CAM high speed
interruption repeatly.

High speed counter CAM can perform the circular order interruption of normal electronic
CAM, and single-cycle positive-negative-single-point multi-time interruption. It is applied in
high-speed winding machine, packing machine and so on.

Example: CAM function

Four numbers are stored in the registers starting from D4000 (dword). Then the HSCO starts
to count. When the counting value is equal to any of the four numbers, it will produce the
interruption. Please see the following diagram:
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5-11-5. Application of HSC interruption

Application 1:

When MO is ON, HSCO starts counting from D4000. When it reaches the preset value, the
interruption is produced. When the rising edge of M1 is coming, clear the HSCO.

Method 1:

Configure the parameters through XDPpro software:



| AB phase 100 seament high speed counting

- R P
Frequence: [+] Opposte [ | Absolute [ Circulate [] cam

Config Value
Compare Value: 20000 El

Section Mum
Segment]l Count HFum:

Segment? Count HFum:

Read From PLC | | Wite ToPLC | | OK | | Cancel

Configure item Function

HSC Choose HSC, the range is from HSCO to HSC18
Frequency Choose the HSC frequency times (2-time or 4-time)
Compare value The value can be register or constant

Opposite absolute | The HSC is relative mode or absolute mode

Interrupt address | The starting registers to store 100 segments interruption preset value

Circulate 100 segments interruption mode is cycle or not

Cam HSC CAM function available

Method 2: make the program



SMO
| } DMOV ‘ K10000 ‘ D4000 ‘
DMOV ‘ K-10000 ‘ D4002 ‘
DMOV | K200000 | D10 |
MO
¥ } CNT_AB ‘ HSCO ‘ D10 ‘ D4000 ‘
M1
i | RST [ Hsco |
SMO
u e [ o0
SMO
Instruction:
LD SMO0 /ISM000 is normal ON coil
DMOV K10000 D4000 /lsegment one preset value D4000 is 10000
DMOV K-10000 D4002 /lsegment 2 preset value D4002 is -10000
DMOV K200000 D10 //set HSC compare value
LD MO /IHSC activate condition MO
CNT_AB HSCO0 D10 D4000  //HSC interruption instruction
LDP M1 /IHSC reset condition M1
RST HSCO I/reset HSC and 100 segments interruption
FEND /lthe main program end
12000 /lsegment one interruption flag
LD SMO0 //SMO is normal ON coil
INC DO //D0= DO+1
IRET /linterruption return flag
12001 /lsegment 2 interruption flag
LD SMO0 //SMO is normal ON coil
INC D1 //D1= D1+1

IRET [finterruption return flag



Application 2: knit-weaving machine (continuous loop mode)

The machine principle: Control the inverter via PLC, thereby control the motor. Meantime,
via the feedback signal from encoder, control the knit-weaving machine and the precise
position.

AB phase HSC input
< phase inpu

PLC

forward, backward control

speed 1 control feedback
signal

V3 series inverter

drive #

Motor —— Encoder

control *

Knit-weaving machine

[12003]
HSC0=K15000+(K-15000) N
[12002]
HSC0=K90000+(K-75000)
12001
HSC0=K75000+K15000
) 12000
Pulse HSCO=KO0+K75000 |Fopward Reverse
frequency Forward fastrun  slow run _ Reverse fast run | slow run_
f
\ .
\ Time t
Forward run Reverse run

Below is PLC program: Y2 represents forward output signal; Y3 represents reverse output
signal; Y4 represents output signal of speed 1; HSC2: Back-forth times accumulation counter;
HSCO: AB phase HSC;



|Fﬁpllase1[ﬂmqnatﬁdlmeadmﬁlg v|

Hd'&ﬂﬂﬂ Compare Value: Irtemupt Address:

Frequence: Opposite || Absolute [ Circulate [] cam
Corfig Value

Compare Value: 1000000 El Section Mum: |4 El

Section Num Value

Segment]l Count Hum: ToO00

Segment? Count Hum: 15000

Segmentd Count Hum: =T5000

Segmentd Count Hum:

Read FomPLC | | Wite ToPLC | | OK | | Cancel




SM2 Y2
{1 (s)
Y2
It CNT HSC2 K1000000
SMO
I L4 CNT_AB | HSCO | DO | D100
DMOV HSCO D200
FEND
12000
SMO Y4
| (s)
IRET
12001
SMO Y4
{1 (R)
Y2
(R)
Y3
(s)
IRET
12002
SMO Y4
{1 (s)
IRET
12003
SMO Y3
! (R)
Y4
R)
Y2
S)
IRET
Instruction List;
LD SM2 /ISM2 is initial ON coil
SET Y2 //set ON Y2 (forward run)




LDP Y2 /I Back-forth times activate condition Y2

CNT HSC2 K1000000 /[HSC?2 starts counting

LD SMO //ISMO00O is normal ON coil
CNT_AB HSCO0 DO D100 //HSC 100 segments first address
DMOV HSCO D200 /lread HSCO counting value to D200
FEND //main program end

12000 /lInterruption 1 flag

LD SMO //SMO is normal ON coil

SET Y4 //set ON Y4 (run at speed 1)

IRET {linterruption return

12001 [finterruption 2 flag

LD SMO //SMO is normal ON coil

RST Y4 Ilreset Y4 (stop running at speed 1)
RST Y2 Ilreset Y2 (stop forward running)
SET Y3 //set ON Y3 (reverse running)

IRET /linterruption return

12002 [finterruption 3 flag

LD SMO //SMO is normal ON coil

SET Y4 //set ON Y4 (run at speed 1)

IRET /linterruption return

12003 [linterruption 4 flag

LD SMO //SMO is normal ON coil

RST Y3 Ilreset Y3 (stop reverse running)

RST Y4 Ilreset Y4 (stop running at slow speed)
SET Y2 //set on Y2 (forward running)

IRET /linterruption return



6 PULSE OUTPUT

This chapter will introduce the pulse function of XD3, XDM series PLC. The content
includes pulse output instructions, input/output wiring, and notes, related coils and registers

etc.

Pulse Output Instructions List

Instruction
name

Function Instruction

Chapter

Pulse output

PLSR Multi-segment pulse output | —ii— PLSR | SO| S1 | 2 | D0 | | 6-2-1
PLSF Variable pulse output ——i— PLSF | s0| S1 | 82 | DO | | 622
ZRN Return to mechanical origin HTH ZRN ‘ SO ‘ DO ‘ 6-2-3
PLSMV Refresh pulse quantity HTH{ PLSMV‘ Yn ‘ 6-2-4
STOP Stop pulse }—m—{ stop | so | st | 6-2-5

6-1. Functions Summary

Generally, XD3 series PLC have two pulse output channels. XDM series PLC has 4~10
channels pulse output. The pulse output modes include single direction pulse output without
acceleration/deceleration, single direction pulse output with acceleration/deceleration, multi-
segment double direction pulse output. The pulse frequency can up to 200 KHz.

Pulse output terminal:

PLC model Pulse channel

Pulse output terminal

XD3-16T/RT, XD3-24T/RT,

XD3-32T/RT, XD3-48T/RT, |2 YO0, Y1
XD3-60T/RT

XDM-24T4, XDM-32T4,

XDM-60T4 4 Y0, Y1, Y2 Y3

XDM-60T10 10 YO0, Y1, Y2, Y3, Y4, Y5, Y6, Y7,

Y10, Y11




Stepping Motor«

| [ Y|D [ Y|1 [ Y|2 ?

COMD | COMI | COMZ N -
ol oo b '&@W;
o [lo]o | S

Driver«

»1: Please use transistor output terminal for pulse output. Such as XD3-14T-E, XD3-60T-E.
»2: the pulse output terminal please see the above table. The direction terminal can be any
one in the rest of the output terminals.

2 3: the direction terminal will keep the pulse direction state after the pulse sending finished.
For example, the pulse direction is positive, the terminal will be ON after pulse sending
finished. If the pulse has direction output next time, the pulse will control the direction
terminal. If the pulse without direction output next time, the direction terminal state can be
controlled in the program.

6-2. Pulse Output Types and Instructions

6-2-1. Multi-segment pulse output [PLSR]

Instruction summarization
Multi-segment pulse output

Multi-segment pulse output [PLSR]

16 bits instruction 32 bits instruction PLSR

Execution condition Rising/falling Suitable model XD3, XDM

edge

Hardware requirements - Software requirements | -
Operand

Operand | Function Type

SO Pulse parameter start address

S1 User parameter start address

S2 System parameter block (1 ~4)

D Pulse output port




Suitable soft components

Operand System Constant | Module
D|P|T|CO|DX|DY|DM|DS|KH ID | QD
Word SO ° ° ° ° ° °
S1 o | o ° ° ° ° ° °
S2 o | o °
Bit Operand System
X|Y|M|S|T|C| Dum
D °

*Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM.

DS includes DS, DHS; M includes M, HM, SM; Siincludes S, HS; T includes T and HT;
C includes C and HC.

Description

{Instruction)

G &Y (G (@)

'\?L{ PLSR \ HDO \HD100\ K1 \ YO \

M]&{ RST \ MO \

Pulse parameter address:

Address Contents Mark
S0+0 (dword) Pulse segment gquantity (1~100)

S0+2 (8 words) Reserved (8 words)

S0+10 (dword) Pulse frequency

S0+12 (dword) Pulse quantity

bit15~bit8: wait condition
00: pulse sending end
01: wait time
02: wait signal
03: ACT time
04: EXT signal
05: EXT signal or pulse sending end
S0+14 bit7~bit0: wait condition register type
00: constant
01:D
02: HD
03: FD
04: X
05: M
06: HM
S0+15 (dword) Constant/register(waiting condition)

Segment 1




bit7~bit0: jump register type
00: constant
S0+17 01:D
02: HD
03: FD
S0+18 (dword) Constant/register (jump register)
S0+N*10+0 (dword) | Pulse frequency
S0+N*10+2 (dword) | Pulse quantity
SO0+N*10+4 Wait condition, wait condition register type
S0+N*10+5 (dword) | Constant or register (waiting condition) Segment N
SO+N*10+7 Jump_ type, jump register type (waiting
condition)
S0+N*10+8 (dword) | Constant or register (jump register)

Note:

1. pulse frequency is positive value, the value increasing means acceleration, the value
decreasing means deceleration, it is not related to the pulse direction. Pulse numbers can be

positive or negative value, negative pulse number means reverse direction pulse.

2. The setting of PLSR each segment pulse frequency is effective immediately when the pulse

is sending.

Waiting condition
Pulse sending end

Jump to the certain segment after executing this segment of pulse.

multi section pulse output
data start address: | HDOD user params address: HP100 || system params: K1 output: ||YD
mode: relative || giart execute section court: ||0 Corfig
Add Delete | Upwards Downwards
frequence pulze count walt condition wgit _'iqmp
register reglster
1 1000 2000 pulse sending complete il ol
2 2000 4000 pulse zending complete ol )
P 3 3000 =laun] pulze zending complete ] ]
used space:  HDO-HD39,HD100-HD103 Read From PLC Wite To PLC Cancel

When the PLSR is triggered by edge, it sends 2000 pulses at 1000Hz, then jump to segment 2.
It will send 4000 pulses at 2000Hz, then jump to segment 3. It will send 6000 pulses at

3000Hz.




A
frequency

3000F — — — — — — — — — —

2000 — — —

1000

2000

12000 pulse

Note: acceleration and deceleration time can be set in the parameter table.

Wait time

Add time delay after current segment finished, and then jump to the certain segment. The

delay time can be constant value, or set in register D, HD. The unit is ms.

multi section pulse output

data start address:

user params address:

system params:

mode:

relative w

start execute section count:

o [ como

© Add Delete | Upwards Downwards

frequence pulse count walt conditien re;?izter rejgi-uzfier
1 1000 Zo0a wait time Ez00 ]
Foe 2000 4000 walt time nioa ]
3 3000 &aaa pulse =zending complete il kO

used space:  HDO-HD39,HD100-HD103

Read FomPLC | | Wite ToPLC | |  OK

The PLSR is triggered by edge. It will send 2000 pulses at 1000Hz, then wait 200ms. Then it

will send 4000 pulses at 2000Hz, then wait the time D100. Then it will send 6000 pulses at

3000Hz.



frequéncy

00— ——— — — — — — — — — —
200
S=6000
10001 $=4000
$=2000
° Belcy J‘&jy t i

200ms N100ms
Note: acceleration and deceleration time can be set in the parameter table.

Wait signal
Wait for the wait signal after current segment finished. Jump to the certain segment when the
signal arrives. The wait signal can be X, M, HM.

multi section pulse output

data start address: user params address: system params: output: E

mode: relative ¥ || stat evecute section count: | 0 Contig

© Add Delete | Upwards Downwards

frequence pulse count walt condition re;?isier re-;;uger
1 1000 2000 walt =ignal nio K0
2 2000 4000 walt =ignal iz K0
P32 3000 G000 pulze zending complete i} i}

used space;  HDO-HD3%,HD100-HD103 HeadmeFLC| ‘WrileTnFLC| ‘ 0K | | Cancel

The PLSR is triggered by edge. It will send 2000 pulses at 1000Hz. Then it will send 4000
pulses at 2000Hz when M10 from OFF to ON. Then it will send 6000 pulses at 3000Hz when
X2 from OFF to ON.



Frequéncy
00 —————— — — — — — —

20000 — — — — —

S=6000

1000 S=4000

S$=2000

M10

X2
Note:
1. acceleration and deceleration time can be set in the parameter table.

2. the wait signal is from OFF to ON, but the present segment pulse is still sending, it will
jump to the next segment when the present pulse sending completed.

- frequéncy
0 ———— — — — — — — —

2000

S=6000

1000

A\

3. if the wait signal is not ON when the present pulses sending completed, it will not jump to
the next segment until the wait signal is ON.

ACT time
Pulse sending for the ACT time, it will jump to the certain segment when the ACT time end.
ACT time can be constant value or set in register D, HD, FD. The unit is ms.



multi section pulse output

data start address: user params address: gystem params: output: E
mode: relative ¥ || stan execute section court: | 0 | Corffig

© Add Delete | Upwards Downwards

frequence pul=ze count walt condition re;iajs.::er re-;?:ﬁer
1 1000 Z00a ACT time E1z00 KO
p Z 2000 4000 ACT time oo KO
3 3000 G000 pulze =zending complete EnD E0

used space:  HDO-HD39,HD100-HD103

Read FromPLC | Wite ToPLC | |

The PLSR is triggered by edge. It will seﬁa-éooour;lljlses at 1000Hz for 1200ms. Then it will

send 4000 pulses at 2000Hz for D100 time. Then it will send 6000 pulses at 3000Hz.
frequehcy
30000 — — — — — — —

oK | | Canc

2000 /

1000

1200 1000
Note:
1. acceleration and deceleration time can be set in the parameter table.

2. if the ACT time is short, the pulse is in accelerating. It will accelerate to next segment at
the ACT time end point. The same to the third segment pulses.



frequenicy
3000

2000

1000

3. if the ACT time is long, the pulse is in decelerating. It will accelerate to the next segment at
the ACT time end point. The same to the third segment pulse.

frequetﬁcy
3000

2000

1000

0 f ; >
t1 t2 t
4. if the ACT time is too long, the pulse sending completed but the ACT time has not

finished, it will start the next segment when the ACT time finishes.



frequetcy

3000 —— — —— — — — ==
/ |
/ |
/ |
2000, — _ _ _ / \
r \
! \
! \
' \
1000 / \\
|
|
\. ms
0 | > > -
t1 t2 t
EXT signal

If EXT signal is activated (OFF to ON) when pulse is outputting,it will jump to the certain
segment. If EXT signal is not activated when the pulse output finished, it will continue
waiting the EXT signal. The EXT signal input is X (if the X is external interruption terminal,
the response will faster).

multi section pulse output

data start address: user params address: gystem params: output: E
0

mode: relative % || star execute section court: Config

© Add Delete | Upwards Downwards

frequence pul=a count walt condition re;?is::er regim::im
1 1000 2000 EXT =i1gnal xa KO
2 2000 4000 EXT =i1gznal Xl KO
P33 3000 gO00 EXT =ignal i kO

used space:  HDO-HD39.HD1O0-HD103 HﬂadmeFLC| |WriteTu FLC| | QK | | Caru

The PLSR is triggered by edge. It will send 2000 pulses at 1000Hz. Then it will send 4000
pulses at 2000Hz when X0 is ON. Then it will send 6000 pulses at 3000Hz when X1 is ON.
Then the pulse will deceleration stop when the X2 is ON.



freqéency
3000f — — — — — —

2000|—

1000

ms
0 >
t
X0
X1
X2
Note:

1. acceleration and deceleration time can be set in the parameter table.
2. if the EXT signal comes early, the pulse is in accelerating, it will accelerate to the next
segment at the EXT activated position, the same to the third segment.

frequehcy
3000 — I

2000 — ___/_L -

1000

X2

3. if the EXT signal comes too late, the present pulse already completed sending. It will go to
the next segment when the EXT signal activate.



frequé
3000

2000

1000

X0

X1
4. if the EXT signal comes too late, the pulse is in decelerating, it will accelerate to the next
segment at the EXT signal activated position, the same to the third segment.

frequéncy

3000

2000

1000

ms
0 >
t
X0
X1

EXT signal or pulse sending complete

It will jump to the certain segment when the signal arrives or the pulse output finished.
The present pulse is sending, it will go to the next segment when the EXT signal comes.
Otherwise, it will go to the next segment when the present pulse sending completed.



multi section pulse output

data start address: | HDO user params address: HO100 | | system params: K1 output: || Y0

mode: relative % | gian evecute section count: |0 Config

Add Delete  Upwards Downwards

frequance pul=e count walt conditien re;?is::er re-;ill:ﬁe:

1 1000 2000 EXT =ignalfpulse sending complete *0 Jull]

2 2000 4000 EfT =ignalfpulse sending complete ¥1 En

b 3 3000 BOo0 EXT =ignalfpulse sending complete X2 KD
used space:  HDO-HD3S.HD100-HD103 Fead From PLC Write To PLC Canc

EXT signal X0 is effective in the first segment. X1 is effective in the second segment. X2 is
effective in the third segment.

Waiting register type

Constant

S0+N*10+5 (dword) the register value is constant. Range: K0~2147483647. Such as K2, K&,
K3000.

D

S0+N*10+5 (dword) the register value is D address, such as D0, D200.

HD

S0+N*10+5 (dword) the register value is HD (power-off retentive register) address. Such as
HDO, HD200.

FD

S0+N*10+5 (dword) the register value is FD (FLASH register) address. Such as FDO, FD200.
X

S0+N*10+5 (dword) the register value is X address. If the X is external interruption terminal,
it is activated by the external interruption signal (the response time is faster). Such as X0, X6.
M

S0+N*10+5 (dword) the register value is M address. Such as M0, M200.

HM

SO0+N*10+5 (dword) the register value is HM (power-off retentive coil) address. Such as
HMO, HM200.

Jump register type
Constant
SO0+N*10+8 (dword) the register value is constant. Range: KO~100. Such as K2, K6.



D

S0+N*10+8 (dword) the register value is D address. Such as D0, D200.

HD

S0+N*10+5 (dword) the register value is HD (power-off retentive register) address. Such as
HDO, HD200.

FD

S0+N*10+5 (dword) the register value is FD (FLASH register) address. Such as FDO, FD200.
Note:

1. this parameter means the present pulse sending completed, it will jump to the next segment.
For example: the present value is K6, it will jJump to the sixth segment after the present pulse
sending end.

2. the constant and register range is KO~100.

3. if the constant or register is 0, it will jJump to the next segment in the configuration table.

4. if the constant or register value is the present segment, it will cyclic send the present
segment pulse.

Pulse parameters start address

S1+0 (dword) Pulse mode (0: relative mode; 1: absolute
mode) ™
S1+2 (dword) | Pulse start segment (1~100) 2

Note:
*1. The pulse parameter is relative or absolute mode. The default mode is relative.

data start address: | HDO user params address: HO100 | | system params: K1 output: || Y0
mode: relative V|| start execute section count: | |0 Contfig
For example:
There are three segments of pulse. The first segment is 1000Hz, 2000 pulses; the second is
2000Hz, 4000 pulses; the third is 3000Hz, 6000 pulses.
Relative mode:
frequence pulse count walt condition w:lait jmp
reglster reglster
1 1000 2000 pulze sending complete X0 KD
z 2000 4000 pulse sending complete Xl ED
P 3 3000 B000 pulze =zending complete ez ED
Absolute mode:
frequence pulse count walt condition wgit jmp
reglster reglster
1 1000 2000 pulse szending complete ¥0 il
b 2000 BOo00 pulse szending complete 3 il
b 3 3000 12000 pulse sending complete X2 il

*2 To set the start execution segment. It will start from the first segment when it is set to 0 or

1.



data start address: | HDO user params address: HO100 | | system params: K1 output: || Y0

mode:; relative % | otart evecute section count: |0 Config

For example:

There are three segments of pulse. The first segment is 1000Hz, 2000 pulses; the second is
2000Hz, 4000 pulses; the third is 3000Hz, 6000 pulses. The start execute section count is 2.
So the pulse will start from segment 2.

System parameters
User can set which group of parameters to use for the pulse. Each channel of pulse has 4

groups of parameters. each group of parameters include pulse speed, acceleration/deceleration

time, max speed, start speed, end speed. PLSR can choose the suitable parameters to send the

pulse.

Each channel pulse output has system parameters and 4 groups of parameters, user needs to

set which group of parameter to use in pulse instruction S2- (constant, D, HD, FD).

Note: the following table is system parameters of frist channel of pulse (Y0). Other pulse

channel parameters please refer to appendix 3.

Bit O: pulse output logic

0: positive logic(default

setting)

1: negative logic,

Bit 1: pulse direction

logic

SFD900 | Pulse parameters 0: positive logic(default

setting) 1: negative

logic

Bit 8: pulse unit

0: pulse quantity(default
setting) 1: equivalent

value
SFD901 | Reserved
Pulse quantity/ 1
SFD302 rotation low 16 bits PULSE 1
SED903 Pulse quantity/ 1 -
rotation high 16 bits
Movement amount/1
SFD304 rotation low 16 bits
Movement amount/1
SFDI0S | tation high 16 bits Public
arameter
SFD906 | Pulse direction terminal The numbgr of Y, OxFF | P
is no terminal
SFD907 | Direction delay time i[zer];iu“ value is 20, unit

Gear clearance positive

SFD908 .
compensation

SED909 Gear cleare_mce negative
compensation

SED910 Electrical origin low 16

bits




Electrical origin high 16

SFD911 .
bits
Bit0: promixity switch
SED912 Machine back to origin st.ate .
parameters 0: normal open 1:
normal close
Bit0~bit7: the X
SFD913 | Near signal terminal terminal number, OxFF
is no terminal
Bit0O~bit7: the X
SFD914 | Z phase terminal terminal number, OXFF
is no terminal
Bit7~bit0: limit 1 X
terminal number, OxFF
. . is no terminal
SFD915 | Limit terminal Bit15~bit8: limit 2 X
terminal number, OxFF
is no terminal
Origin auxiliary signal Bit0~bit7: X terminal
SFD916 gl ysig number, OXFF is no
terminal -
terminal
. Bit0O~bit7: Y terminal
sFpo17 | CLR signal output number, OXFF is no
terminal :
terminal
SED918 B_ack speed VH low 16
bits
SED919 B_ack speed VH high 16
bits
SED920 B_ack speed VL low 16
bits
SED921 B_ack speed VL high 16
bits
SFD922 | Creep speed low 16 bits
SFD923 | Creep speed high 16 bits
Mechanical origin low
SFD924 16 bits
Mechanical origin high
SFD925 16 bits
SFD926 | Z phase quantity
SFD927 | CLR signal delay time z(;zfault value 20, unit:
G instruction which G instruction parameter
SFD936 | group of parameter hoi P
choice group choice
Pulse default speed low
SFDIS0 | 46 s Send pulse with default
SED951 Pulsg default speed high | speed when speed is 0 Group 1
16 bits parameters
SEDY52 Pulse default speed

acceleration time




Pulse default speed

SFD953 deceleration time
Tween
SFD954 | acceleration/deceleration
time
SFD955 | Reserved
SED956 Max speed limit low 16
bits
SED957 :t\)/iltix speed limit high 16
SFD958 | Start speed low 16 bits
SFD959 | Start speed high 16 bits
SFD960 | End speed low 16 bits
SFD961 | End speed high 16 bits
SED962 Curve acceleration time
(ms)
Pulse default speed low
SFD970 16 bits Send pulse with default
SED971 Puls_e default speed high | speed when speed is 0
16 bits
SED972 Pulse def_ault _speed
acceleration time
SED973 Pulse def_ault _speed
deceleration time
Tween
SFD974 | acceleration/deceleration
time
SFD975 | Reserved S;&“rﬁe%ers
SED976 Max speed limit low 16
bits
SED977 L\)/iltix speed limit high 16
SFD978 | Start speed low 16 bits
SFD979 | Start speed high 16 bits
SFD980 | End speed low 16 bits
SFD981 | End speed high 16 bits
SED982 Curve acceleration time
(ms)
Pulse default speed low
SFD90 16 bits Send pulse with default
SED991L Puls_e default speed high | speed when speed is 0
16 bits
SED992 Pulse def_ault _speed
acceleration time Group 3
SED993 Pulse defgult §peed parameters
deceleration time
Tween
SFD994 | acceleration/deceleration

time

SFD995

Reserved




SED996 Max speed limit low 16
bits
SED997 lI;/ilta;x speed limit high 16
SFD998 | Start speed low 16 bits
SFD999 | Start speed high 16 bits
SFD1000 | End speed low 16 bits
SFD1001 | End speed high 16 bits
SED1002 Curve acceleration time
(ms)
Pulse default speed low
SFD1010 16 bits Send pulse with default
SED1011 Pulsg default speed high | speed when speed is 0
16 bits
SED1012 Pulse def_ault _speed
acceleration time
SED1013 Pulse def_ault _speed
deceleration time
Tween
SFD1014 | acceleration/deceleration
time
SFD1015 | Reserved Group ‘t‘
- parameters
SED1016 Max speed limit low 16
bits
SED1017 tl;/iltzix speed limit high 16
SFD1018 | Start speed low 16 bits
SFD1019 | Start speed high 16 bits
SFD1020 | End speed low 16 bits
SFD1021 | End speed high 16 bits
SED1022 Curve acceleration time
(ms)

Public parameters

e Pulse parameter setting----pulse output logic
Pulse output logic contains positive logic and negative logic.

Positive logic: pulse numbers set to positive value, send pulse in positive direction (for
example YO axis accumulated pulse numbers register HSDO keeps increasing), pulse direction
terminal is ON. Pulse numbers set to negative value, send pulse in reverse direction (for
example YO axis accumulated pulse numbers register HSDO keeps decreasing), pulse

direction terminal is OFF.

Negative logic: pulse numbers set to positive value, send pulse in reverse direction (for
example YO axis accumulated pulse numbers register HSDO keeps decreasing), pulse
direction terminal is OFF. Pulse numbers set to negative value, send pulse in positive
direction (for example YO axis accumulated pulse numbers register HSDO keeps increasing),

pulse direction terminal is ON.




e Pulse parameters setting ---- pulse direction logic
Pulse direction logic contains positive logic and negative logic.
Positive logic: pulse numbers set to positive value, send pulse in positive direction (for
example YO axis accumulated pulse numbers register HSDO keeps increasing), pulse direction
terminal is ON. Pulse numbers set to negative value, send pulse in reverse direction (for
example YO axis accumulated pulse numbers register HSDO keeps decreasing), pulse
direction terminal is OFF.
Negative logic: pulse numbers set to positive value, send pulse in positive direction (for
example YO axis accumulated pulse numbers register HSDO keeps increasing), pulse direction
terminal is OFF. Pulse numbers set to negative value, send pulse in reverse direction (for
example YO axis accumulated pulse numbers register HSDO keeps decreasing), pulse
direction terminal is ON.

Note: the pulse direction will be ON when the pulse is sending, but the terminal will not be
OFF after pulse sending end. When the pulse sends next time, it will auto-change the
direction terminal state. If the pulse has no direction next time, please reset the direction
terminal by manual.

e Pulse parameters setting ---- pulse unit
The pulse unit contains pulse numbers and equivalent.

PLCT - Pulse Set
Config = Delete
Param Walue ~
T0 axiz—Common—Farameters zettingFPulse output logic positive logic
I0 axisz—Common—Farameters settingPulse direction logle [positiwe logic
T0 axis—Common-Farameters settingFul=ze unit pulse number -
T0 axis—Common—Farameters setting Interpolation coor. ..
current
T0 axis—Common—pulze =zend mode complete
Y0 axiz—Common—Ful=ze num (1) 1
Y0 ariz—Common-Off=zet (1) 1
T0 axisCommon~Fulse direction terminal T no terminal
Y0 axisz—Commor-Delawed time of pulse direction (ms) 10
I0 axisz—Common—Gear clearance positive compensation 0
I0 axiz—Common—Gear clearance negative compensation 0 o

Read From PLC | | White To PLC —




Pulse number: it calculates as the pulse number in pulse configure table.

frequence pulze count wailt conditien re;?is::er re-;“ger
1 1000 2000 pulse sending complete jan] 0
P 2 2000 4000 pulse sending complete o] 0
3 3000 B000 pulse =zending complete ] 0

There are 3 segments in the pulse configure table. for example, the second segment will send
4000 pulses with the frequency of 2000Hz.

Equivalent: it calculates the pulse frequency and equivalent as the length unit. Please know
the public pararmeter pulse number (one rotation) and movement (one rotation) before
knowing the equivalent.

Public parameter ---- pulse number (one rotation)

The pulse numbers of transmission gear running one rotation. If there is reducing mechanism,
the motor running one rotation doesn’t mean the transmission gear running one rotation.

For example, the servo motor drives the lead screw through reducing mechanism. The servo
drive is DS2-20P7-AS, the motor is MS-80ST-M0243000-20P7 (encoder 2500 ppr), the
servo drive electronic gear ratio is 1:1, the reducing ratio of reducing mechanism is 1:5, the
pitch of screw is 5mm.

reducing  load shaft pitch of screw Smm

mechanism ..

SEMno T
rmotor [

The pulse numbers of lead screw running one rotation:

50000 = 2500 * 4 * %
Public parameter ---- movement (one rotation)
The movement amounts of transmission mechanism running one rotation drives the object
movement. For example, the lead screw means the screw pitch is 5mm, if it uses synchronous
belt, the movement amounts is the circumference of synchronous belt transmission
mechanism.
The following we will explain how to set the equivalent. We use the above mechanical
structure to send 3 segments of pulse. The pulse configuration table is:

frequence pulse count wait condition rel‘;ilister regﬂﬁer
1 10 z0 pulse szending complete En 0
2 15 30 pulze zending complete En ]
3 20 40 pilze =zending complete ] jul}

There are 3 segments in the table (equivalent). For example, the second segment is moving
30mm with the speed 15mm/s. The public parameters are as the following.



PLCT - Pulse Set

Config = Delete

Param Value &
T0 axisz—Common—Farameters zetting—FPulsze output logzic positive logic

T0 awisz—Common~Farameters settingPulse direction logiec |positiwe logic

T0 axis—Common—Farameters settingPulse unit current

T0 axisz—Common—Farameters settingInterpolation coor... |[Cross coordi...

T0 axisz—Common—pulze send mode complete

0 axisCommon—Fulse nam (1) SO000

YO axis—Commor—Offset (1] 5|

Y0 axis—Common—Ful=ze direction terminal T no terminal

Y0 axisCommon—Delawed time of pulse direction [ms) 10

T0 awisz—Common—Gear clearance positiwe compensation o

T0 axis—Common—Gear clearance negatiwe compensation o o

The equivalent transforms to the corresponding frequency and pulse numbers:

No. Type Frequency/speed Pulse
number/length
Equivalent 10mm/s 20mm
1 Pulse 100000pulse/s 200000 pulse
number
Equivalent 15mm/s 30mm
2 Pulse 150000pulse/s 300000 pulse
number
Equivalent 20mm/s 40mm
3 Pulse 200000pulse/s 400000 pulse
number

Note:

1. when it sets to pulse number, YO pulse accumulated register HSDO(double words) shows
the pulse number, when it sets to equivalent, YO pulse accumulated register HSDO(double
words) shows the pulse number, accumulated register HSD2 (double words) shows the
accumulated equivalent lengths.

2. when it sets to equivalent, all other related parameters will run as equivalent; the equivalent
length unit depends on the public parameter movement (one rotation). For example,
movement (one rotation) is 6, the unit is mm, so other related length unit and speed unit are
mm or mm/s.

3. when the setting is equivalent, please note that the frequency cannot over 200KHz.

e Public parameter ---- pulse direction terminal
PLSR instruction direction terminal must be configured in the config table:



PLCT - Pulse Set

Config = Delete

Param Value ~

0 axiz—Common-Dffset (1) 5

T0 axisCommorn~Fulse direction terminal Y no teminal -

T0 axiz—Commen—Delayed time of pulsze direction (ms) 2

T0 axiz—Commen—Gear clearance positiwe compensation Al

T0 axis—Common—Gear clearance negatiwve compensation $§

T0 axiz—Common—Electrical origin position ig

T0 axis—Common—Mechanical back to origin position—Fa. .. ﬁ

T0 axiz—Common—Far-peint siznal terminal setting $:II'ID

I0 axiz—Commorn—Z phase terminal setting Y12

I0 axiz—Common—Limit 1 terminal setting i:lli

T0 axis—Common—Limit 2 terminal setting i::g o
17 r

XD3 series PLC with transistor output terminal have two channels of pulse output (YO0 and
Y1). The direction terminal can be any one except Y0 and Y1. When PLC sends pulse from
Y0, Y1 has no pulse output, then Y1 can output pulse direction. When PLC sends pulse from
Y1, YO has no pulse output, then YO can output pulse direction.

Note: please do not use the terminals exceed the output terminals on the PLC.

e Pulse public parameter ---- pulse direction delay time (ms)
It will set ON the direction terminal and delay the setting time, then the pulse will output. The
delay time is pulse direction delay time (ms).

T R i a

Y0 axis—Common—Fulze direction terminal Y no terminal
Y0 axis—Common—Delawed time of pulse directionm [ms) 10
T0 axis—Common—ear clearance positiwe compensation ]

As the Y0 and Y1 terminal is high-speed optical coupler, and other terminal is normal optical
coupler or relay output. The direction outputting will behind the pulse outputting. The
direction terminal will be activated ahead and delay some time, then the pulse will output.
This will avoid pulse output error caused by direction terminal lagging.

The default delay time is 10ms. Please adjust the time according to the direction terminal
type. The delay time from short to long is Y0 and Y1, transistor output, relay output.

e Pulse public parameter ---- gear clearance positive compensation
There is contacting clearance between working table and ball screw. The working table
switching from reverse movement to forward movement will cause the forward actual
distance smaller than the setting distance. To clear up the distance error, it has the function of
gear clearance positive compensation.
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The working table moves from right to left. The working table will stop when its left side
reaching the postion A. Then it moves from A to right. As the ball screw clearance, the
working table will not move right with the beginning pulses. This will decrease the actual
moving right distance. Without the ball screw clearance, the beginning pulses will make the
working table moving from position A to B. To solve the problem, it needs to send some
more pulses before sending the required moving right pulses.

A
F

Gear clearance positive
compensation

f

Pulses moving right

Note:

1. the gear clearance positive compensation will work when the pulse direction of present
segment and last segment is opposite.

2. the gear clearance positive compensation and moving right pulses must send in different
pulse segment.

3. the pulses of gear clearance positive compensation will not be accumulated in the pulse
accumulated register. (YO register is HSDO)

e Pulse public parameter ---- gear clearance negative compensative
There is contacting clearance between working table and ball screw. The working table
switching from forward movement to reverse movement will cause the reverse actual distance
smaller than the setting distance. To clear up the distance error, it has the function of gear
clearance negative compensation.
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The working table moves from left to right. The working table will stop when its right side
reaching the postion A. Then it moves from A to left. As the ball screw clearance, the
working table will not move left with the beginning pulses. This will decrease the actual
moving left distance. Without the ball screw clearance, the beginning pulses will make the
working table moving from position A to B. To solve the problem, it needs to send some
more pulses before sending the required moving left pulses.

Note:

g A

Moving left pulses

f

Gear clearance negative
compensation

1. the gear clearance negative compensation will work when the pulse direction of present

segment and last segment is opposite.

2. the gear clearance negative compensation and moving left pulses must send in different
pulse segment.
3. the pulses of gear clearance negative compensation will not be accumulated in the pulse
accumulated register. (YO register is HSDO)

Pulse public parameter ---- electrical origin position
This is not used in XD3 series PLC.

Pulse public parameter ---- origin switch state setting



The mechanical origin switch state when returning to mechanical origin. Such as proximity
switch, travel switch.

T0 axiz—Common—Electrical origin position o

T0 axis—Common—Mechanical back to origin position~Fa .. mormally on
T0 axiz—Common—Far—-point signal terminal setting A o terminal
Y0 axis—Common—Z phase terminal =setting ¥ no terminal

Normally OFF: The mechanical origin switch state is always OFF when returning to
mechanical origin. When it touches the mechanical origin switch, the state will be ON.
Normally ON: The mechanical origin switch state is always ON when returning to
mechanical origin. When it touches the mechanical origin switch, the state will be OFF.
Note: this function only fit for mechanical back to origin instruction ZRN.

e Pulse public parameter ---- origin signal terminal setting
The PLC input terminal connected to the mechanical origin switch when backing to the
mechanical origin.

T0 axis—Common—Mechanical bacl to origin position—Fa .. |normally on
Y0 axis—Commorn—Far-point signal terminal setting X no terminal
T0 axiz—Common~Z phase terminal setting X no terminal

Note:
1. the input ID cannot over the real PLC input terminal range.
2. this function is only fit for mechanical back to origin instruction ZRN.

e Pulse public parameter ---- Z phase terminal setting
It will reverse move at low speed with the acceleration time slope until reaching the origin
creeping speed. At the moment of leaving the origin it starts to count the Z phase input signal.
This function is set the terminal connected to the Z phase input signal counting input.

T0 axis—Common—Far—-point signal terminal setting % no terminal
T0 axis—Common—Z phase terminal setting A no terminal
Y0 axis—Commorn—Limit 1 terminal setting ¥ no terminal

Note: this function is only fit for mechanical back to origin instruction ZRN.

e Pulse public parameter ---- limit 1 terminal setting and limit 2 terminal setting
When backing to the mechanical origin, add protection terminal (such as travel switch) at
both sides of the trip to avoid the working table out of the trip range.

Y0 axisz—Common—Limit 1 terminal setting A no terminal
T0 axiz—Common~Limit 2 terminal setting A o terminal
Y0 axis—Common—Origin auxiliary =sigmal ¥ setting ¥ no terminal

Note:
1. the input ID cannot over the real PLC input terminal range.
2. this function is only fit for mechanical back to origin instruction ZRN.



e Pulse public parameter ---- origin auxiliary signal X terminal setting
The auxiliary input terminal helps to get the high precision when backing to the mechanical
origin.
When the working table is far away from the origin, the ZRN instruction will approach the
origin with fast returning speed VH. When the working table closes to the origin, it can
switch the speed VH to VL by origin auxiliary signal. It can make the working table touching
the origin with slow speed VL.

Y0 axis—Commor—Limit 2 terminal setting ¥ no terminal
T0 axis—Common—Origin auxiliary si1zmal X setting X no terminal
T0 awis—Common—Zero clear CLE output setting Y neo terminal
Y0 axis—Common—Return speed ¥H (Hz) 0

Note:
1. the input ID cannot over the real PLC input terminal range.
2. this function is only fit for mechanical back to origin instruction ZRN.

e Pulse public parameter ---- zero clear CLR output terminal setting and CLR signal
delay time
zero clear CLR output terminal setting : It outputs a signal when returning the mechanical
origin end. This signal can be sent to other control device. For example, it outputs CLR signal
to servo drive in order to clear the servo motor Error Counter when returning the mechanical
origin end. Finally it copies the mechanical origin position to present position. Now the
flyback action finished.

T0 axisz—Common—Origin auxiliary signal X setting A no terminal
T0 axisz—Common—Zero clear CLE cutput setting T no terminal
¥0 axiz—Common—Return spead VH (Hz) 0

CLR signal delay time: the CLR signal delay time after returning mechanical origin end.
The unit is ms, the range is 0~32767.

Y0 axis—Common—Z phase num ]
Y0 axisCommon—CLE =ignal delawed time [ms) 20
0 axis—Common—grinding wheel radius(polar] 0

This function is only fit for mechanical back to origin instruction ZRN.

e Pulse public parameter ---- return speed VH
When it executes the ZRN instruction, the working table accelerates to return speed VH in
order to decrease the time of backing to mechanical origin.

T0 axis—Common—Zero clear CLE ocutput setting T no terminal
Y0 axizCommon—Return speed ¥YH (Hz) ]
Y0 axiz—Common—Retuwrn spead VL (Hz) 0

This function is only fit for mechanical back to origin instruction ZRN.



e  Pulse public parameter ---- return speed VL
When it executes the ZRN instruction, the working table touches the origin auxiliary signal
with return speed VH, then it decelerates to return speed VL in order to improve the back to
mechanical origin precision.

Y0 axis—Common~Return speed VH (Hz) 0
Y0 axisz—Common~Return speed VL (Hz) 1]
Y0 axisCommonCresping speed [Hz) 1]

This function is only fit for mechanical back to origin instruction ZRN.

e  Pulse public parameter ---- creeping speed
When it encounters the origin signal, the starting speed becomes zero, after the delay time it
accelerates to creeping speed in opposite direction. It stops the creeping speed once the
working table broken away from the origin signal. As the stop position is mechanical origin
after the working table broken away from the origin signal, the creeping speed is normally
small in order to improve the mechanical origin precision.

Y0 ariz—Common—Return spead WL (Hz) 0
Y0 axis—CommonCreeping speed [Hzl 0
T0 awiz—Common~Mechanical zero position 0

This function is only fit for mechanical back to origin instruction ZRN.

e Pulse public parameter ---- mechanical origin position
The present position of working table when the returning mechanical origin end. Take YO0
axis as an example, set present position value in HSDO(double words) or HSD2(double
words). Generally, the present value of mechanical origin position is 0, user can change it as
needs. When the returning mechanical origin end, the corresponding register value will auto-
change to set value.

0 axiz—Common—Creeping speed (Hz) 1]
Y0 axis-Commorn—Mechanical zero position 1]
T0 axis—Common—Z phaze num 1]

This function is only fit for mechanical back to origin instruction ZRN.

e Pulse public parameter ---- Z phase numbers
When it encounters the origin signal, the starting speed becomes zero, after the delay time it
accelerates to creeping speed in opposite direction. After the working table broken away from
the origin signal, it can count the servo motor Z phase pulses. When the count value reaches
the Z phase pulse setting value, it stops the creeping speed immediately and cancel returning
mechanical origin.

T0 axis—Common—Mechanical zero position ]
T0 axis—Commoen—Z phase num ]

Y0 axiz—Common—CLE =ignal delawed time (ms) 20



This function is only fit for mechanical back to origin instruction ZRN.

e Pulse public parameter ---- G instruction parameter group selection
This parameter is only fit for XDM series PLC.
¢ The first group of parameter (parameter group 2 to 4 please refer to group 1)
e Group 1 parameter --— pulse default speed, pulse default acceleration time, pulse
default deceleration time
The three parameters can define the pulse acceleration and deceleration slope. The pulse
default speed unit will be decided by pulse unit (pulse number or equivalent).

0 axis—group 1-Pulse default speed (Hz) ]
0 axis—group 1-heeeleration time of Pulse defanlt = .. [0

0 awis—group 1-Tleceleration time of pulse defanlt =... [0

Example 1: the pulse unit is pulse number, pulse default speed is 1000, pulse default
acceleration time is 100ms, pulse default deceleration time is 200ms. It means when the pulse
instruction is in acceleration stage, it costs 100ms when the pulse frequency increases1000Hz.
When the pulse instruction is in deceleration stage, it costs 200ms when the pulse frequency
decreases 1000Hz. If it accelerates from OHz to 5000Hz, the acceleration time is
5000Hz/1000HZz*100ms=500ms. If it decelerates from 5000Hz to OHz, the deceleration time
is 5000Hz/1000Hz*200ms=1000ms.

Example 2: the pulse unit is equivalent, the equivalent unit is mm. pulse default speed is 10,
pulse default acceleration time is 1200ms, pulse default deceleration time is 200ms. It means
when the pulse instruction is in acceleration stage, it costs 100ms when the pulse frequency
increases10mm/s. When the pulse instruction is in deceleration stage, it costs 200ms when the
pulse frequency decreases 10mm/s. If it accelerates from OHz to 50mm/s, the acceleration
time is 50mm/s/10mm/s*100ms=500ms, If it decelerates from 50mm/s to OHz, the
deceleration time is 50mm/s/10mm/s*200ms =1000ms.

Note: the three parameters define the slope of deceleration and acceleration time. Each
segment pulse will run as the slope.

e First group of parameter ---- clearance compensation acceleration and deceleration time
The acceleration and deceleration time of gear clearance positive compensation and gear
clearance negative compensation. The acceleration and deceleration time is the same, they
are clearance compensation acceleration and deceleration time whatever the setting
clearance compensation is, the unit is ms.

Y0 axiz—group l-Deceleration time of pulse default =... [0
T0 axiz—group l1—heceleration and deceleration time (m=) |0

0 axiz—group lpulsze ace/dec mode linear acesdeac
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Note: the acceleration and deceleration time is the same.

e First group of parameter ---- max speed (Hz)
When the pulse instruction is using the first group of parameters, the max pulse frequency
cannot over the max speed. If it over the max speed, it will run as the max speed.

¥0 axiz—group l—pulse acefdec mode linear ace/dec
T0 axis—group 1 Max speed (Hz) ]
Y0 axis—group 1-Tnitial speed (Hz) 1]

Note:

1. The max speed unit is pulse number/second, this will not change as the pulse unit (pulse
number or equivalent)

2. XD3 series PLC max output frequency is 200KHz. The max speed cannot over this value.



3. When the pulse unit is equivalent, the transformed pulse output frequency maybe too large
and over the max speed, please pay attention.

4. make sure to set the max speed when using the pulse output instruction. Otherwise the
pulse output instruction cannot work.

e The first group of parameter ---- start speed/end speed (Hz)
The startup frequency and end frequency of pulse instruction. Generally, the start speed and
end speed is OHz. For some special occasions, the pulse instruction needs to accelerate from
non-zero speed, and the pulse end speed is not 0.

T axis—gronp 1-Tnitial speed (Hz) 0
T axis—gronp 1—stop speed (Hz) 0
T axis—gronp 2Pulse default speed (Hz) 0

For example, the pulse number is 30000, start speed is 1000Hz, it costs 100ms to reach
5000Hz, it costs 50ms to decelerate to 2000Hz. The configuration table is as below:

Y0 axis—grenp 1-Initial speed [Hz) 1000

T axis—gronp l—stop speed (Hz) 2000

5000 |--

2000 H-----—-====—=====——-
1000

e The first group of parameter ---- curve acceleration time (ms)
The startup segment and stop segment can accelerate or decelerate as S-curve. The pulse
wave is fit for stepper drive and servo motor. It can improve their running performance. The
curve acceleration time unit is ms. This time is the following segment including S1, S3, S2,
S4,L1, L2.
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curve acceleration time=t1+t2, t1=t2; curve deceleration time=t3+t4, t3=t4. If the acceleration
and deceleration time is t, t1+ t2=t= t3+t4, acceleration curve is formed by S1 and S2,
deceleration curve is formed by S3 and S4.

Note:

1. when using the curve acceleration time, please keep the same of pulse default speed and
pulse max speed; keep the same of pulse default acceleration time, pulse default deceleration
time and curve acceleration time.

2. curve acceleration time is only fit for single segment pulse, but not fit for multi-segment S
curve switching.

R

«» Parameter group 2 to 4 please refer to the first group



e Pulse interruption flag
PLSR has 100 segments interruptions. It produces an interruption after one pulse segment
finished.
Note: each segment has a unique interruption flag whatever the jump setting in pulse
configuration table. Once the pulse segment is executed, the interruption flag will be
produced.

YO pulse 100 segments
160** (16000~16099) | PLS+0 (pulse) interruption sublist address
Y1 pulse 100 segments
161**(16000~16099) | PLS+1 (pulse) interruption sublist address
Y2 pulse 100 segments
162**(16000~16099) | PLS+2 (pulse) interruption sublist address
Y3 pulse 100 segments
163**(16000~16099) | PLS+3 (pulse) interruption sublist address
Y4 pulse 100 segments
164**(16000~16099) | PLS+4 (pulse) interruption sublist address
Y5 pulse 100 segments
165**(16000~16099) | PLS+5 (pulse) interruption sublist address
Y6 pulse 100 segments
166**(16000~16099) | PLS+6 (pulse) interruption sublist address
Y7 pulse 100 segments
167**(16000~16099) | PLS+7 (pulse) interruption sublist address
Y8 pulse 100 segments
168**(16000~16099) | PLS+8 (pulse) interruption sublist address
Y9 pulse 100 segments
169**(16000~16099) | PLS+9 (pulse) interruption sublist address

Example 1: configure 8 pulse segments and run from segment 1. The pulse output terminal is
YO. The interruption is shown as below:
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16000 16001 16002 16003 16004 16005 16006 16007

Example 2: configure 6 pulse segments, the pulse output terminal is YO, but it is not
continuous sending.



multi section pulse cutput

data start address: ||HDO user params address: HO100 | | system params: K1 output: | Y0

mode: relative ¥ || giart execute section court: |0 Corfig

Add Delete | Upwards Downwards

frequence pulze count walt condition re;iais:er rei?:léer
1 1000 1000 pulze sending complete KO E3
2 2000 2000 pulze sending complete KD E&
3 3000 3000 pulse zending complete i iy
4 4000 4000 pulze sending complete ] K0
3 5000 5000 pulze sending complete KO K2
P &000 &000 pulze zending complete KD Ed4
used space:  HDO-HDS,HD100-HD103 Read From PLC Write To PLC Cancel

As the above pulse configure table, the PLSR pulse sending order is segment 1, 3, 5, 2, 6, 4.
The corresponding interruptions are 16000, 16002, 16004, 16001, 16005, 16003.

A
F

6000

5000

4000
3000
2000

1000

\J

T

\ t
16000 16002 16004 16001 16005 16003
Note: the interruption program is the same to external interruption program

Main program
FEND

16000

DINC DO

SMO
=l

IRET

END




Pulse monitoring coil and register

Pulse sending flag
No. Cail AXis no. Explanation
When the pulse is sending, the coil is ON
1 SM1000 PULSE_1 I ’ ) ’
- the coil is OFF when the pulse sending
2 SM1020 PULSE 2 finished. To judge the pulse sending end by
— the falling edge of the coil signal.
3 SM1040 PULSE_3
P
4 SM1060 PULSE_4
5 SM1080 PULSE_5 Pulse
segment
6 SM1100 PULSE_6 o ] o
7 SM1120 PULSE_7 1000 | L
8 SM1140 PULSE_8
9 SM1160 PULSE_9
10 SM1180 PULSE_10
Pulse sending direction flag
No. Cail AXis no. Explanation
1 SM1001 PULSE 1 When the puls_e_num_ber i_s positive value_ _
- and sends positive direction pulse, the coil is
2 SM1021 PULSE 2 ON. When the pulse number is negative
— value and sends negative direction pulse, the
3 SM1041 PULSE_3 coil is OFF.
4 SM1061 PULSE_4 Fa
5 SM1081 PULSE_5 pulse |
', segment II.' \
6 SM1101 PULSE 6 i\ / .
7 ) | i —-
7 SM1121 PULSE_7 ) [ :
8 SM1141 PULSE_8 SM1001
9 SM1161 PULSE 9
10 SM1181 PULSE 10

High speed pulse special data register HSD (power-off retentive)

No. Function Explanation AXis no.
Accumulated pulse

HSDO number low 16 bits The unit is pulse number PULSE_1
Accumulated pulse
HSD1 number high 16 bits




HSD2

Accumulated pulse
number low 16 bits

HSD3

Accumulated pulse
number high 16 bits

The unit is pulse equivalent

HSD4

Accumulated pulse
number low 16 bits

HSD5

Accumulated pulse
number high 16 bits

The unit is pulse number

HSD6

Accumulated pulse
number low 16 bits

HSD7

Accumulated pulse
number high 16 bits

The unit is pulse equivalent

PULSE_2

HSD8

Accumulated pulse
number low 16 bits

HSD9

Accumulated pulse
number high 16 bits

The unit is pulse number

HSD10

Accumulated pulse
number low 16 bits

HSD11

Accumulated pulse
number high 16 bits

The unit is pulse equivalent

PULSE_3

HSD12

Accumulated pulse
number low 16 bits

HSD13

Accumulated pulse
number high 16 bits

The unit is pulse number

HSD14

Accumulated pulse
number low 16 bits

HSD15

Accumulated pulse
number high 16 bits

The unit is pulse equivalent

PULSE_4

HSD16

Accumulated pulse
number low 16 bits

HSD17

Accumulated pulse
number high 16 bits

The unit is pulse number

HSD18

Accumulated pulse
number low 16 bits

HSD19

Accumulated pulse
number high 16 bits

The unit is pulse equivalent

PULSE_5

HSD20

Accumulated pulse
number low 16 bits

HSD21

Accumulated pulse
number high 16 bits

The unit is pulse number

HSD22

Accumulated pulse
number low 16 bits

HSD23

Accumulated pulse
number high 16 bits

The unit is pulse equivalent

PULSE_6

HSD24

Accumulated pulse
number low 16 bits

HSD25

Accumulated pulse
number high 16 bits

The unit is pulse number

HSD26

Accumulated pulse
number low 16 bits

The unit is pulse equivalent

PULSE_7




Accumulated pulse
HSD27 number high 16 bits
Accumulated pulse
HSD28 number low 16 bits -
The unit is pulse number
Accumulated pulse
HSD29 number high 16 bits PULSE 8
Accumulated pulse -
HSD30 number low 16 bits The unit is pulse equivalent
Accumulated pulse P a
HSD31 number high 16 bits
Accumulated pulse
HSD32 number low 16 bits -
The unit is pulse number
Accumulated pulse
HSD33 number high 16 bits PULSE 9
Accumulated pulse -
HSD34 number low 16 bits The unit is pulse equivalent
Accumulated pulse P q
HSD35 number high 16 bits
Accumulated pulse
HSD36 number low 16 bits i
The unit is pulse number
Accumulated pulse
HSD37 number high 16 bits PULSE 10
Accumulated pulse -
HSD38 number low 16 bits The unit is pulse equivalent
Accumulated pulse P q
HSD39 number high 16 bits

Instruction mode

f
01010 f2
10000
3000 /- 3
20000 60000 5000+ Ut

Pulse wave form




multi section pulse output

data start address: | HDD user params address: HD100 | | system params: outpit:
mode: start execute section count: || 0 Corfig

: Add Delete | Upwards Downwards |

frequence pulze count walt condition re;?i:er re-;?:ier
1 10000 20000 pulze zending complete D KO
z &0000 &0000 pulze sending complete K0 KO
» 3 3000 5000 pulse sending complete D KO
used space:  HDO-HD29,HD100-HD103 | Read FomPLC | | WiteToPIC | | 0K | | Cancel
Pulse configuration table
Application
The following curves are set when the curve acceleration time is 0.
1. multi-segment pulse output
Pulse segment
/ segment 3
segment 2 segment 4
segment 1

Devide the pulse segment as the above.
Except the last segment, other segments contain rising, falling or stable part.
The last segment contains rising, falling and stable part.

Single segment pulse wave form
There are enough pulse numbers
Pulse can up to the max frequency set by user, the wave form is ladder-shape

single segment pulse




There is few pulses
Pulse wave form is triangle

user set frequency

end frequency

start frequency

Send one segment of pulse

. 1V
/ '
i i
i i
i S i
| v : :
' I I
le——— Tu ~ !
—n ——
V: user set the frequency of current segment
S: pulse amounts of current segment
Vb: start frequency of current segment
T: sending pulse time of current segment
Tu: pulse rising/falling time (Tu = (V-VB) /K, K s slope)
The last segment
Vb
Vm

—

e

bem s ———

The last segment contains rising, falling and stable part.



Pulse amount is 0
If pulse amounts or frequency is 0, it will send pulse with default speed.

Modify the pulse frequency dynamically
Not the last segment

enough pulse amounts few pulse amounts

user set current target frequency

e e e e m T AT — = i T—— ——r —_—r -

If user changes the current pulse frequency, it will get to the target frequency with the slope.

The last segment
target frequency changed

user set current target frequency

user set target frequency last time

If user changes the current frequency, PLC will send pulse as the new pulse wave.



Application 1

There are 3 pulse segments. Pulse channel is YO0. Pulse direction channel is Y2. All the
parameters please see below tables.

Name Frequency (Hz) Pulse amounts
Segment 1 1000 2000

Segment 2 200 1000

Segment 3 2000 6000
Acceleration/deceleration Frequency changes 1000Hz every 100ms

Pulse parameters address:

Address Explanation Value
HDO (dword) | Pulse segment quantity (1~100) 3
HD2 (8 Reserved (8 words) 0
words)
HD10 (dword) | Pulse frequency (segment 1) 1000
HD12 (dword) | Pulse quantity (segment 1) 2000
bit15~bit8: wait condition (segment 1)
00: pulse sending end
01: wait time
02: wait signal
03: ACT time
04: EXT signal
HD14 05: EXT signal or pulse sending end 0
bit7~bit0: wait condition register type
00: constant
01:D
02: X
03: M
HD15 (dword) | Constant/register(waiting condition) (segment 1) 0
bit7~bit0: jump register type
HD17 00: constant 0
01: D
HD+18 Constant/register (jump register) (segment 1) 0
(dword)
HD+20 Pulse frequency (segment 2) 200
(dword)
HD+22 Pulse quantity (segment 2) 1000
(dword)
HD+24 Wait condition, wait condition register type 0
(segment 2)
HD+25 Constant or register (waiting condition) (segment 0
(dword) 2)
HD+27 Jump type, jump register type (waiting condition) 0
(segment 2)
HD+28 Constant or register (jJump register) (segment 2) 0
(dword)
HD+30 Pulse frequency (segment 3) 2000
(dword)




HD+32 Pulse quantity (segment 3) 6000
(dword)
HD+34 Wait condition, wait condition register type 0
(segment 3)
HD+35 Constant or register (waiting condition) (segment 0
(dword) 3)
HD+37 Jump type, jump register type (waiting condition) 0
(segment 3)
HD+38 Constant or register (jJump register) (segment 3) 0
(dword)
System parameters address:
Bit O: pulse output logic <
0: positive logic(default setting) %
1: negative logic, =
Bit 1: pulse direction logic o
SFD900 | Pulse parameters 0: positive logic(default setting) 0 %
1: negative logic =2
Bit 8: pulse unit
0: pulse quantity(default setting)
1: equivalent value
SFD901 | Reserved
Pulse quantity/ 1
SFD02 rotation low 16 bits 0
Pulse quantity/ 1
SFDI03 rotation high 16 bits 0
Movement amount/1
SFDI04 rotation low 16 bits 0
Movement amount/1
SFDI0S rotation high 16 bits 0
SED906 Pulse_z direction The pumber of Y, OxFF is no 9
terminal terminal
SFD907 | Direction delay time Default value is 20, unit is ms 20
SED908 Geqr_clearance _ 0
positive compensation
SED909 Gear f:learance _ 0
negative compensation
Electrical origin low
SFD910 16 bits 0
Electrical origin high
SFD911 16 bits 0
Machine back to Bit0: promixity switch state
SFD912 | o . : 0
origin parameters 0: normal open 1: normal close
SFD913 | Near signal terminal B|t0~p|t7: the Xjermmal number, OXFF
OxFF is no terminal
SFD914 | Z phase terminal B|t0~t_>|t7: the X_termmal number, OXEE
OxFF is no terminal
Bit7~bit0: limit 1 X terminal
. . number, OXFF is no terminal
SFDO15 | Limit terminal Bit15~bit8: limit 2 X terminal | 11"
number, OXFF is no terminal




Origin auxiliary signal

BitO~bit7: X terminal number,

SFD916 . ; - OxFF
terminal OXFF is no terminal
SED917 CLR_S|gnaI output B|t0~p|t7: Y ter_mlnal number, OXEE
terminal OxFF is no terminal
SED918 Ei?;:k speed VH low 16 0
Back speed VH high
SFD919 16 bits 0
SED920 B_ack speed VL low 16 0
bits
Back speed VL high
SFD921 16 bits 0
SED922 C_reep speed low 16 0
bits
SED923 C_reep speed high 16 0
bits
Mechanical origin low
SFD924 16 bits 0
Mechanical origin
SFDI25 | 11igh 16 bits 0
SFD926 | Z phase quantity 0
SFD927 | CLR signal delay time | Default value 20, unit: ms 20
G instruction which G instruction system parameter
SFD936 | group of parameter hoi y P 2
choice group choice
Pulse default speed @
SFD950 low 16 bits Send pulse with default speed 1000 _§
Pulse default speed when speed is 0 -
SFDISL | igh 16 bits ° |s
QD
SED952 Pulse def_ault _speed 100 5
acceleration time =
SEDY53 Pulse def_ault _speed 100 7
deceleration time
Tween 0
SFD954 | acceleration/decelerati
on time
SFD955 | Reserved
Max speed limit low 3392
SFD956 16 bits
Max speed limit high 3
SFD957 16 bits
SFD958 | Start speed low 16 bits 0
SED959 Sf[art speed high 16 0
bits
SFD960 | End speed low 16 bits 0
SFD961 | End speed high 16 bits 0
SED962 Curve acceleration 0

time (ms)




Pulse instruction

'\?L{ PLSR | HDO | HD100 | Ki

M1000
| RST

| o |

XDPpro software configuration:
Pulse segment configuration

multi section pulse output

data start address: | |HDO

user params address:

system params:

output:

mode: relative v

start execute section count:

o

o |

© Add Delete | Upwards Downwards

frequence pulse count walt condition re;?ister re_;?:%er
1 1000 2000 pulse zending complete ] ]
z 200 1000 pulse sending complete Kl ]
| ] 3000 G000 pulse sending complete kK2 ]

used space:

HOO-HD33 HD100-HD103

Pulse configuration parameters

Read From FLC | | Wite To PLC | |

OK

| | Cancel

PLCT - Pulse Set
© Config = Delete |
Param Value
T0 awis—Common~Farameters settingFulze cutput logzic positive logic
T0 axis—Common—Farameters settingPulse direction logic |positiwe laogic
T0 axis—Common—Farameters szettingFulse unit pulse number
0 axizs—Common—Fulse mum (1) 1
0 axisCommon—0ffset (1) 1
Y0 axis—Commorn—Fulse direction terminal Yz
0 axiz—Common—Delayed time of pulse direction [ms) 10
T0 axis—Common—Gear clearance positiwe compenszation ]
T0 awis—Common—Gear clearance negatiwve compenzation ]
T0 axis—Common—Electrical origin position ]
T0 axis—Common—Mechanical back to origin position—Fa .. |mormally on

Read From PLC | Wite ToPLC | |

oK

| | Cancel




Config = Delete

PLC1 - Pulse Set

Param Value
0 axiz—Commen—Mechanical bacle to origin position~Fa .. normally on
I0 axis—Common—Far-point signal terminal setting X no terminal
I0 axiz—Common—Z phaze terminal =etting X no terminal
I0 axiz—Common—Limit 1 terminal setting X no terminal
I0 axiz—Common—Limit 2 terminal setting X oo terminal
I0 axiz—Common—Origin auxiliary signal &£ setting X oo terminal
T0 axis—Common—Zero clear CLE output setting T no terminal
10 axiz—Common—Return speed WH (Hz) 0
Y0 axis—Common~Return speed VL (Hz) ]
T0 axis—LCommon—Cresping speed (Hzl 0
T0 axi=—Common—Mechanical zero position 0
Read From FLC White To PLC oK Cancel
PLCT - Pulse Set
Config = Delete
Param Value
T0 awis—Common—Mechanical zero position ]
T0 axis—Common—Z phase num ]
0 axisCommon—CLE signal delayed time (ms) zn
0 axis—Common—F Code Select z2
0 axiz—group 1-Fulsze default speed (Hz) 1000
Y0 axis—group l-Aecceleration time of Pulse default = .. |100
T axis—group 1-Deceleration time of pulse defaunlt = .. |100
Y0 awis—group l-heceleration and deceleration time ims) [0
Y0 axizs—gronp 1-Max =peed (Hz) 00000
0 axis—group 1-Initial speed (Hzl 0
0 axiz—group l-stop speed (Hz) ]
Read From PLC Wiite To PLC oK Cancel




PLC1 - Pulse Set

Config = Delete

Ta
Ta
Ta
Ta
1o
1o
Ta
Ta
Ta
Ta
Ta

Param

awls—group
axls—group
axls—group
axls—group
axls—group
axls—group
axls—group
&% 15— group
axls—group
awls—group

ax1ls—group

1-stop speed (Hz)

1-Curwe acceleration time (ns)

Z-Pulze default =peed [Hz)
Z-heceleration time of Fulse default s ..
Z-Deceleration time of pulse default =. ..
Z-hcceleration and deceleration time (ms)
Z-Max speed (Hz)

2-Initial speed (Hz)

Z-stop speed (Hzl

Z-Cutting feed speed(Hz)

3-Pulse default speed [Hz)

Value

o o oo o o | o o S MO

Read From PLC Write To PLC Cancel

I
-

Pulse curve diagram:

freq&ncy
2000

1000

200

Application 2

»
/I\ /I\ /N h
/1\ /I\ /1\

Working
origin A (X0) B (X1 C (X2

As the above diagram, there are three segments. The distance between A, B, C is unknown.
The distance of A-B, B-C, working oring-A are the same, but the moving speed is different.
The instruction PLSR can make the function. Fisrt, install three proximity switches at A, B,
C. then connect them to PLC terminal X0, X1, X2. Pulse output terminal is YO, pulse
direction terminal is Y2. All the parameters please refer to the following table.



Name Frequency (Hz) Pulse amounts

Working origin-A 1000 999999999

A-B 3000 999999999

B-C 2000 999999999

Acceleration deceleration time | Frequency changes 1000Hz every
100ms

Note: as the pulse amounts of each segment is unknown, set a large value to make sure the
object can move to the proximity switch. When the object reaches C, urgent stops the object
with STOP instruction.

Pulse parameter address:

Address Explanation Value
HDO (dword) | Pulse segment quantity (1~100) 3

HD2 (8 Reserved (8 words) 0

words)

HD10 (dword) | Pulse frequency (segment 1) 1000
HD12 (dword) | Pulse quantity (segment 1) 999999999

bit15~bit8: wait condition (segment 1)

00: pulse sending end

01: wait time

02: wait signal

03: ACT time

04: EXT signal

05: EXT signal or pulse sending end
bit7~bit0: wait condition register type

00: constant

01: D

02: X

03: M
HD15 (dword) | Constant/register(waiting condition) (segment 1) 0
bit7~bit0: jump register type

HD14 1026

HD17 00: constant 0
01: D
HD+18 Constant/register (jump register) (segment 1) 0
(dword)
HD+20 Pulse frequency (segment 2) 3000
(dword)
HD+22 Pulse quantity (segment 2) 999999999
(dword)
HD+24 Wait condition, wait condition register type 1026
(segment 2)
HD+25 Constant or register (waiting condition) (segment 2) 1
(dword)
HD+27 Jump type, jump register type (waiting condition) 0
(segment 2)
HD+28 Constant or register (jump register) (segment 2) 0
(dword)
HD+30 Pulse frequency (segment 3) 2000
(dword)
HD+32 Pulse quantity (segment 3) 999999999

(dword)




HD+34 Wait condition, wait condition register type 1026
(segment 3)
HD+35 Constant or register (waiting condition) (segment 3) 2
(dword)
HD+37 Jump type, jump register type (waiting condition) 0
(segment 3)
HD+38 Constant or register (jump register) (segment 3) 0
(dword)
System parameter address:
Bit 0: pulse output logic &
0: positive logic(default setting) =
1: negative logic, b
SED900 Bit 1: pulse direction logic S
Pulse parameters 0: positive logic(default setting) 0 5_%
1: negative logic L
Bit 8: pulse unit
0: pulse quantity(default setting)
1: equivalent value
SFD901 | Reserved
Pulse quantity/ 1
SFDI02 rotation low 16 bits 0
Pulse quantity/ 1
SFDI03 rotation high 16 bits 0
Movement amount/1
SFDI04 rotation low 16 bits 0
Movement amount/1
SFDI05 rotation high 16 bits 0
SED906 Pulsg direction The pumber of Y, OxXFF is no 2
terminal terminal
SFD907 | Direction delay time Default value is 20, unit is ms 20
SED908 Gee}r_clearance _ 0
positive compensation
Gear clearance
SFD909 | negative 0
compensation
Electrical origin low
SFD910 16 bits 0
Electrical origin high
SFD911 16 bits 0
Machine back to Bit0: promixity switch state
SFD912 | .- . : 0
origin parameters 0: normal open 1: normal close
SFD913 | Near signal terminal B|t0~l_3|t7: the X terminal number, OxFF
OXFF is no terminal
SFD914 | Z phase terminal B't0~t."t7: the X terminal number, OxFF
OXFF is no terminal
Bit7~bit0: limit 1 X terminal
. . number, OXFF is no terminal
SFDOL5 | Limit terminal Bit15~bit8: limit 2 X terminal | "
number, OXFF is no terminal
SED916 Orlg!n auxiliary signal B|t0~l_3|t7: X ter_mlnal number, OXEE
terminal OXFF is no terminal




SED917 CLR_5|gnaI output B|t0~t_)|t7: Y ter_mmal number, OXEE
terminal OXFF is no terminal
Back speed VH low
SFD918 16 bits 0
Back speed VH high
SFD919 16 bits 0
Back speed VL low
SFD920 16 bits 0
Back speed VL high
SFD921 16 bits 0
SED922 C_reep speed low 16 0
bits
SED923 C_reep speed high 16 0
bits
Mechanical origin low
SFD924 16 bits 0
Mechanical origin
SFDI25 | high 16 bits 0
SFD926 | Z phase quantity 0
SFD927 | CLR signal delay time | Default value 20, unit: ms 20
G instruction which G instruction system parameter
SFD936 | group of parameter to lon sy P 2
group choice
use
Pulse default speed @
SFDIS0 | 15y 16 bits Send pulse with default speed 1000 2
Pulse default speed when speed is 0 N
SFD951 1 high 16 bits ° I3
QD
SEDY52 Pulse def_ault _speed 100 3
acceleration time =
SED953 Pulse def_ault _speed 100 7
deceleration time
Tween 0
SFD954 | acceleration/decelerati
on time
SFD955 | Reserved
Max speed limit low 3392
SFD956 16 bits
Max speed limit high 3
SFD957 16 bits
SEDY58 Sf[art speed low 16 0
bits
SED959 Sf[art speed high 16 0
bits
SFD960 | End speed low 16 bits 0
SED961 E_nd speed high 16 0
bits
SED962 (;urve acceleration 0
time (ms)

Pulse instruction:




HNTIL{ PLSR \ HDO

HD100 K1 YO

The configuration in the XDPpro software:
Pulse segment configuration

multi section pulse output

data start address: user params address: HOADD | | system params: output:
mode: relative || giat execute section court: | 0 Corfig
 Add Delete | Upwards Downwards |
frequence pulse count walt condition re;?is.:er reé?:{er
1 1000 999999999 EXT =ignal xn jul}
2 3000 929999999 EXT =zigznal %l ]
| ] 2000 999999999 EXT =1gnal p+4 jual

used space:

HDO-HD39,HD100-HD103

 ReadFomPLC | Wite ToPLC | |

oK

|| Cancel

Pulse configuration

PLCT - Pulse Set
Config = Delete |
Param Value
T0 awis—Common~Farameters settingFulze cutput logzic positive logic
T0 axis—Common—Farameters settingPulse direction logic |positiwe laogic
T0 axis—Common—Farameters szettingFulse unit pulse number
0 axizs—Common—Fulse mum (1) 1
0 axisCommon—0ffset (1) 1
Y0 axis—Commorn—Fulse direction terminal Yz
0 axiz—Common—Delayed time of pulse direction [ms) 10
T0 axis—Common—Gear clearance positiwe compenszation ]
T0 awis—Common—Gear clearance negatiwve compenzation ]
T0 axis—Common—Electrical origin position ]
T0 axis—Common—Mechanical back to origin position—Fa .. |mormally on

Read FomPLC | WiteToPLC | |  OK

| | Cancel




Config = Delete

PLC1 - Pulse Set

Param Value
0 axiz—Commen—Mechanical bacle to origin position~Fa .. normally on
I0 axis—Common—Far-point signal terminal setting X no terminal
I0 axiz—Common—Z phaze terminal =etting X no terminal
I0 axiz—Common—Limit 1 terminal setting X no terminal
I0 axiz—Common—Limit 2 terminal setting X oo terminal
I0 axiz—Common—Origin auxiliary signal &£ setting X oo terminal
T0 axis—Common—Zero clear CLE output setting T no terminal
10 axiz—Common—Return speed WH (Hz) 0
Y0 axis—Common~Return speed VL (Hz) ]
T0 axis—LCommon—Cresping speed (Hzl 0
T0 axi=—Common—Mechanical zero position 0
Read From FLC White To PLC oK Cancel
PLCT - Pulse Set
Config = Delete
Param Value
T0 awis—Common—Mechanical zero position ]
T0 axis—Common—Z phase num ]
0 axisCommon—CLE signal delayed time (ms) zn
0 axis—Common—F Code Select z2
0 axiz—group 1-Fulsze default speed (Hz) 1000
Y0 axis—group l-Aecceleration time of Pulse default = .. |100
T axis—group 1-Deceleration time of pulse defaunlt = .. |100
Y0 awis—group l-heceleration and deceleration time ims) [0
Y0 axizs—gronp 1-Max =peed (Hz) 00000
0 axis—group 1-Initial speed (Hzl 0
0 axiz—group l-stop speed (Hz) ]
Read From PLC Wiite To PLC oK Cancel




PLCT - Pulse Set

Config - Delete

Param Value 6
Y0 axiz—group l-stop speed (Hz)

Y0 axiz—group 1-Curve acceleration time(ms)

Y0 axis—group 2-Fulse default speed (Hz)

I0 axisz—group Z-Acceleration time of Pulse default s
I0 axis—group Z-leceleration time of pulse default s...
Y0 axis—group Z-hcceleration and deceleration time (ms)
Y0 axiz—group Z2-Max speed (Hz)

Y0 axiz—group Z-Initial speed (Hz)

o e O e = O s T e O e Y e o |

Y0 axiz—group Z-stop speed (Hz)

Y0 axis—group Z-Cutting feed speed(Hz) 1000

Y0 awis—group 3-Fulse defanlt speed (Hz) 0

Read From FLC | | Wiite To PLC Cancel

Pulse wave form:

MO
Frequency fa

3000Hz

2000Hz

1000Hz |---

v

0 A (X0 B (X1) C (X2

Application 3

There are four segments. Segment 1 frequency is 2000Hz, 3000 pulses, it delays 100ms after
segment 1 then goes to segment 2. Segment 2 frequency is 2800Hz, pulse number is 4000.
When M100 coil is ON, it goes to segment 3. Segment 3 frequency is 1200Hz, pulse humber
i5 999999999, it delays ACT time 2s then goes to segment 4. Segment 4 frequency is 3000Hz,
pulse numbers are 999999999, it deceleration stops the pulse when X2 is ON. The pulse
acceleration slope is 80ms every 1000Hz, pulse deceleration slope is 120ms every 1000Hz.
Pulse direction terminal is Y2.



FA

3000
2800
2000
0 R
|1 Dela
y
[
| | 100ms
M100
X2 Wait coil M100
Pulse instruction:
MO
——— PLSR HDO HD100 K1 YO0
Method 1: set via XDPpro software
Pulse configureation table:
multi section pulse output
data start address: user params address: system params: output:
mode: start execute section count: | 0 Config
: Add Delete | Upwards Downwards |
frequence pulze count walt condition re‘;:?is:er rei?:léer
1 2000 3000 walt tima K100 ]
2 2800 4000 walt signal Mi00 K0
) 1200 992239299 ACT time K2000 ]
b 4 3000 SR9829295 pulse sending complete K0 K0
usedspace:  HDO-HDA49HD100-HD103 | Read FomPLC | | Wite ToPLC | | OK | | Cancel

Relative mode



multi section pulse output

data start address: user params address: HD100 | | system params: output:

mode: start execute section count: | |0 Corfig

EAdd Delete | Upwards Downwards

frequence pulze count walt condition re‘;?is:er reéﬂier

1 2000 000 walt time Ei00 i)

2 2800 Tooo walt sigmal Hi0o ]

3 1200 1000006299 ACT time E2000 KD

P 4 3000 2000008523 pulse sending complete KO KD
used space:  HDO-HD45,HD100-HD 103 | Read From PLC | | Write To FLC | | OK | | Cancel

Absolute mode

System parameters configuration

PLC1 - Pulse Set

Config = Delete

Param Value s
Y0 axis—Lommon—Farameters settingFulse output logic positive logie

Y0 axis—TommonFarameters settingFulse direction logic |positive logic

Y0 axis—TCommonFarameters settingFulse unit pulze mumber

Y0 axis—TCommonFarameters settingInterpolation coor... |Cross coordi. ..

Y0 axizCommen—pulze zend mode complete

Y0 axiz—Commen—Fulze num (1) 1

Y0 axiz—Commen—Offzet (1) 1

Y0 axiz—LTommoen—Fulsze direction terminal ¥z

Y0 axisLCommonTelayed time of pulse direction (ms) 10

Y0 axis—TCommon—Fear clearsnce positive compensation 0

Y0 axis—TCommon—Fear clearsnce negative compensation 0 v

Read From PLC | | WiteToPLC | | OK | | Cancel




PLCT - Pulse 5et

Config - | Delete

Param

o
o
o
1o
1o
1o
1o
1o
o
o
o

axizTommon—Electrical origin position
ax1sLommonMechanical back to origin position—Fa. ..
axis—ommon—Far—point signal terminal setting
axis—Common—Z phase terminal setting
axizLCommon—Limit 1 terminal =setting
axisLommon—Limit 2 terminal setting
axizTCommonOrigin auxiliary signal ¥ setting
axizTommon—TZero clear CLE output setting
axis<ommon—Return speed VH (Hz)

axlsLommon——Retuwrn speed VL (Hz)

axis—Common—Lreeping speed (Hz)

Value
]

normally on

no terminal
no terminal
no terminal
no terminal
no terminal

\
no terminal

[ e B e B o R T T B R ]

Read From PLC Write To PLC QK

PLC1 - Pulse Set

Config = Delete

Cancel

Faram

Ta
Ta
Ta
Ta
Ta
Ta
1o
Ta
Ta
Ta
Ta

axlsommon—Lreeping speed (Hz)

ax1 s ommonMechani cal zero positiom

axls—ommon—2 phase mum

arisTCommon—TLE =ignal delawed time {msz)
axizTommon—grinding wheel radins({polar)

axis—group 1-Pulse default speed (Hz)

axiz—group l—Acceleration time of Fulse default =. ..
axiz—group l—Deceleration time of pulse default =. ..
axiz—group l—Acceleration and deceleration time (ms)
axiz—group l-pulse acc/dec mode

ariz—group 1-Max =peed (Hz)

Value

1000
a0
1z0
0

1i1‘|.E9.'|:' &CC_."‘&EC

200000

Read From PLC White To PLC QK

Cancel



PLC1T - Pulse Set
Config = Delete
Faram Value ~
Y0 axis—group 1-Inmitial speed (Hz) ]
Y0 axiz—group l-stop =zpeed (Hz) 0
Y0 axis—gronp Z-Fulze defanlt =peed (Hz) 0
T0 axis—group F—heoceleration time of Pulse default =... |0
T0 axis—group F-Teceleration time of pulze default =... |0
Y0 axis—group P—hcceleration and deceleration time (ms) [0
0 axiz—group Z—pulsze acefdec mode linear ace/dec
0 axis—group 2Max speed (Hz) 1]
T0 axiz—group Z-Initial speed Hz) 1]
Y0 axis—group P-stop speed (Hz) 1]
Y0 axis—gronp 3-Fulze defanlt =peed (Hz) 0 w
Read From PLC | Wite To PLC Cancel
Method 2: set the following registers
Pulse data address (relative mode)
Address Explanation Value
HDO (dword) | Pulse segment quantity (1~100) 4
HD2 (8 Reserved (8 words) 0
words)
HD10 (dword) | Pulse frequency (segment 1) 2000
HD12 (dword) | Pulse quantity (segment 1) 3000
bit15~bit8: wait condition (segment 1)
00: pulse sending end
01: wait time
02: wait signal
03: ACT time
04: EXT signal
HD14 05: EXT signal or pulse sending end 256
bit7~bit0: wait condition register type
00: constant
01: D
02: X
03: M
HD15 (dword) | Constant/register(waiting condition) (segment 1) 100
bit7~bit0: jump register type
HD17 00: constant 0
01:D
HD+18 Constant/register (jump register) (segment 1) 0
(dword)
HD+20 Pulse frequency (segment 2) 2800

(dword)




HD+22 Pulse quantity (segment 2) 4000
(dword)
HD+24 Wait condition, wait condition register type 515
(segment 2)
HD+25 Constant or register (waiting condition) (segment 2) 100
(dword)
HD+27 Jump type, jump register type (waiting condition) 0
(segment 2)
HD+28 Constant or register (jump register) (segment 2) 0
(dword)
HD+30 Pulse frequency (segment 3) 1200
(dword)
HD+32 Pulse quantity (segment 3) 999999999
(dword)
Wait condition, wait condition register type
HD+34 (segment 3) 768
HD+35 Constant or register (waiting condition) (segment 3) 2000
(dword)
HD+37 Jump type, jump register type (waiting condition) 0
(segment 3)
HD+38 Constant or register (jump register) (segment 3) 0
(dword)
HD+40 Pulse frequency (segment 3) 3000
(dword)
HD+42 Pulse quantity (segment 3) 999999999
(dword)
HD+44 Wait condition, wait condition register type 768
(segment 3)
HD+45 Constant or register (waiting condition) (segment 3) 2000
(dword)
HD+47 Jump type, jump register type (waiting condition) 0
(segment 3)
HD+48 Constant or register (jump register) (segment 3) 0
(dword)
System parameter address:
Bit 0: pulse output logic e
0: positive logic(default setting) %
1: negative logic, s
SED900 Bit 1: pulse direction logic S
Pulse parameters 0: positive logic(default setting) 0 %
1: negative logic K
Bit 8: pulse unit
0: pulse quantity(default setting)
1: equivalent value
SFD901 | Reserved 0
Pulse quantity/ 1
SFDI02 rotation low 16 bits 1
Pulse quantity/ 1
SFDI03 rotation high 16 bits 0
Movement amount/1
SFD904 rotation low 16 bits !




Movement amount/1

SFDI0S rotation high 16 bits 0
SED906 Pulse_: direction The number of Y, OxXFF is no 2
terminal terminal
SFD907 | Direction delay time Default value is 20, unit is ms 10
SED908 Gea_r_clearance _ 0
positive compensation
Gear clearance
SFD909 | negative 0
compensation
Electrical origin low
SFD910 16 bits 0
Electrical origin high
SFD911 16 bits 0
Machine back to Bit0: promixity switch state
SFD912 | " . : 0
origin parameters 0: normal open 1: normal close
SFD913 | Near signal terminal B|t0~l_3|t7: the X terminal number, OxFF
OXFF is no terminal
. Bit0~bit7: the X terminal number,
SFD914 | Z phase terminal OXEF is no terminal OxFF
Bit7~bit0: limit 1 X terminal
. . number, OXFF is no terminal
SFDO15 | Limit terminal Bit15~bits: limit 2 X terminal | T "
number, OXFF is no terminal
SED916 Orlg!n auxiliary signal B|t0~l_3|t7: X termlnal number, OXEE
terminal OXFF is no terminal
SED917 CLR_S|gnaI output B|t0~t_)|t7: Y ter_mlnal number, OXEE
terminal OXFF is no terminal
Back speed VH low
SFD918 16 bits 0
Back speed VH high
SFD919 16 bits 0
Back speed VL low
SFD920 16 bits 0
Back speed VL high
SFD921 16 bits 0
SED92? C_reep speed low 16 0
bits
SED923 C_reep speed high 16 0
bits
Mechanical origin low
SFD924 16 bits 0
Mechanical origin
SFDI25 | igh 16 bits 0
SFD926 | Z phase quantity 0
SFD927 | CLR signal delay time | Default value 20, unit: ms 20
G instruction which G instruction system parameter
SFD936 | group of parameter to 10N 5y P 2
group choice
use
Pulse default speed Send pulse with default speed P @
SFDIS0 110w 16 bits when speed is 0 1000 I 2




Pulse default speed
SFDISL | 1igh 16 bits 0
SEDY52 Pulse def_ault _speed 80
acceleration time
SED953 Pulse def_ault _speed 120
deceleration time
Tween 0
SFD954 | acceleration/decelerati
on time
SFD955 | Reserved 0
Max speed limit low 3392
SFD956 16 bits
Max speed limit high 3
SFD957 16 bits
SED958 Sj[art speed low 16 0
bits
SED959 Sf[art speed high 16 0
bits
SFD960 | End speed low 16 bits 0
SED961 E_nd speed high 16 0
bits
SED962 (;urve acceleration 0
time (Ms)
Application 4

There is a servo drive (electronic gear ratio is 1:1) and servo motor (encoder 2500ppr), the
reducing ratio of reducer is 1:2. The pitch of ball screw is 10mm, the ball screw drives the
working table which can moving left and right. It needs to move the working table from left
to right by 200mm, then reverse move 200mm, the speed is 20mm/s, acceleration time is
100ms, the deceleration time is 200ms. Pulse direction terminal is Y2. The mechanical
structure is shown as below:

Load shaft Pitch: 5mm
-—p
Servo — reduc
Servopjred [T777] JI7777]




A t1=100ms
t2=200ms

i
=

Calculation:

pulse number (1 rotation) = 20000 = 2500 = 4 = T

movement (1 rotation) = pitch = 10mn

- # 20000 = 40000pulse/s

Max frequency is 40KHz/s, less than 200KHz/s, it can run normally.
Pulse instruction:

FNTIL{ PLSR \ HDO ‘HDlOO‘ K1 \ YO0 \

Method 1: set via XDPpro software
Pulse configuration table:

multi section pulse output

data start addrezs: ||HDOD user params address: HO100 | | system params: output:
mode: relative ¥ || sta execute section count: |0 Corfig
© Add Delete | Upwards Downwards I
frequence pulse count walt condition rewgi‘;:er reé?:ger
1 20 200 pulze zending complate Ko i
P 2 20 =200 pulze sending complete janl ]

| Read Fom PLC | | Wite To PLC |

used space:  HDO-HD23.HD100-HD103

| oK

Relative mode



multi section pulse output

data start address: user params address: HD100 || system params: output:
mode: absolul ¥ || gtart execute section court: ||0 Config
: Add Delete | Upwards Downwards |
frequence pulze count walt condition re;ia;:er re{lg‘frgger
1 20 200 pulze zending complate KD b
| 20 u] pulze zending complete i Ko

used space:

System parameters

Config = Delete |

HDO-HD25,HD100-HD 102

| Read From PLC | | Wite ToPLC | |

oK

| | Cancel

Absolute mode

PLCT - Pulse Set

Param Walue 6

Y0 axiz—LTommon—Farameters settingPulse output logic positive logie

Y0 axis—Tommon—FParameters settingPulse direction logic |positive lozic

YO axis—Tommon—Farameters settingFulse unit ourrent

YO sxisTommonFarameters settingInterpolation coor... |Cross coordi. ..

YO axizTommonpulze zend mode complete

Y0 axiz—Commen—Fulze num (1) 20000

Y0 axiz—Commen—0ffzet (1) 10

Y0 axiz—LTommoen—Fulsze direction terminal ¥z

Y0 axisLommonTelayed time of pulse direction (ms) 10

YO axis—LCommon—Fear clearsnce positive compensation 1]

YO axis—Tommon—Fear clearsnce negative compensation 1] v
Read From PLC | | WiteToPLC | | OK | | Cancel




PLCT - Pulse 5et

Config - | Delete

Param

o
o
o
1o
1o
1o
1o
1o
o
o
o

axizTommon—Electrical origin position

ax1sLommonMechanical back to origin position—Fa. ..

axis—ommon—Far—point signal terminal setting

axis—Common—Z phase terminal setting

axizLCommon—Limit 1 terminal =setting

axisLommon—Limit 2 terminal setting

axizTCommonOrigin auxiliary signal ¥ setting

axizTommon—TZero clear CLE output setting

axis<ommon—Return speed VH (Hz)

axlsLommon——Retuwrn speed VL (Hz)

axis—Common—Lreeping speed (Hz)

Value
]

normally on

no terminal
no terminal
no terminal
no terminal
no terminal

\
no terminal

[ e B e B o R T T B R ]

Read From PLC

PLCT - Pulse 5Set

Config = Delete

Write To PLC

oK

Cancel

Param

o
o
1o
1o
1o
1o
1o
o
o
o
1o

axis—ommon—grinding wheel radius(polar)

a1 E—group
a¥1E—group
ax1E—group
ax1s—group
ax1s—group
ax1s—group
ax1s—group
ax1s—group
a1 E—group

a¥1E—group

1-Fulze defanlt =peed (Hz)

1—heoceleration time of Fulse default =. ..

1-TDeceleration time of pulze default =. ..

l-hcceleration and deceleration time (ms)

l—pulze accidec mode

1 Max =peed (Hz)

1-Tnitial speed [Hz)

l1-stop speed (Hz)

Z=Fulze defanlt =peed (Hz)
Z—heoceleration time of Fulse default =. ..

Value

40000

100

200

]

linear acc/dec
200000

]

0
0
0

Read From PLC

Write To PLC

oK

Cancel



PLCT - Pulse 5et
Config = Delete
Param Value ~
Y0 axis—group 1-Inmitial speed (Hz) ]
Y0 axiz—group l-stop =zpeed (Hz) 0
Y0 axis—gronp Z-Fulze defanlt =peed (Hz) 0
T0 axis—group F—heoceleration time of Pulse default =... |0
T0 axis—group F-Teceleration time of pulze default =... |0
Y0 axis—group P—hcceleration and deceleration time (ms) [0
0 axiz—group Z—pulsze acefdec mode linear ace/dec
0 axis—group 2Max speed (Hz) 1]
T0 axiz—group Z-Initial speed (Hz) ]
Y0 axis—group P-stop speed (Hz) 1]
Y0 axis—gronp 3-Fulze defanlt =peed (Hz) 0 w
Read From PLC || Wiite To PLC Cancel
Method 2: set via pulse data reigsters
Pulse data register table (relative mode)
Address Explanation Value
HDO (dword) | Pulse segment quantity (1~100) 2
HD2 (8 Reserved (8 words) 0
words)
HD10 (dword) | Pulse frequency (segment 1) 20
HD12 (dword) | Pulse quantity (segment 1) 200
bit15~bit8: wait condition (segment 1)
00: pulse sending end
01: wait time
02: wait signal
03: ACT time
04: EXT signal
HD14 05: EXT signal or pulse sending end 0
bit7~bit0: wait condition register type
00: constant
01:D
02: X
03: M
HD15 (dword) | Constant/register(waiting condition) (segment 1) 0
bit7~bit0: jump register type
HD17 00: constant 0
01: D
HD+18 Constant/register (jump register) (segment 1) 0
(dword)
HD+20 Pulse frequency (segment 2) 20

(dword)




HD+22 Pulse quantity (segment 2) -200
(dword)
HD+24 Wait condition, wait condition register type 0
(segment 2)
HD+25 Constant or register (waiting condition) (segment 2) 0
(dword)
HD+27 Jump type, jump register type (waiting condition) 0
(segment 2)
HD+28 Constant or register (jump register) (segment 2) 0
(dword)
System parameter address:
Bit 0: pulse output logic <
0: positive logic(default setting) %
1: negative logic, =
SED900 Bit 1: pulse direction logic S
Pulse parameters 0: positive logic(default setting) | 256 %
1: negative logic <
Bit 8: pulse unit
0: pulse quantity(default setting)
1: equivalent value
SFD901 | Reserved 0
Pulse quantity/ 1
SFDI02 rotation low 16 bits 20000
Pulse quantity/ 1
SFD903 rotation high 16 bits 0
Movement amount/1
SFDI04 rotation low 16 bits 10
Movement amount/1
SFDI05 rotation high 16 bits 0
SED906 Pulse_z direction The pumber of Y, OxFF is no 2
terminal terminal
SFD907 | Direction delay time Default value is 20, unit is ms 10
SED908 Geqr_clearance _ 0
positive compensation
Gear clearance
SFD909 | negative 0
compensation
Electrical origin low
SFD910 16 bits 0
Electrical origin high
SFD911 16 bits 0
Machine back to Bit0: promixity switch state
SFD912 | " . : 0
origin parameters 0: normal open 1: normal close
SFD913 | Near signal terminal Bit0~bit7: the X termlnal_ OxFF
number, OXFF is no terminal
SFD914 | Z phase terminal BitO~bit7: the X terminal OXFF
number, OXFF is no terminal
Bit7~bit0: limit 1 X terminal
. . number, OXFF is no terminal
SFD315 | Limit terminal Bit15~bits: limit 2 X terminal | T
number, OXFF is no terminal




Origin auxiliary signal

Bit0~bit7: X terminal number,

SFD916 . ; . OxFF
terminal OXFF is no terminal
SED917 CLR_S|gnaI output B|t0~p|t7: Y ter_mlnal number, OXEE
terminal OXFF is no terminal
Back speed VH low
SFD918 16 bits 0
Back speed VH high
SFD919 16 bits 0
Back speed VL low
SFD920 16 bits 0
Back speed VL high
SFD921 16 bits 0
SED92? C_reep speed low 16 0
bits
SED923 C_reep speed high 16 0
bits
Mechanical origin low
SFD924 16 bits 0
Mechanical origin
SFDI25 | high 16 bits 0
SFD926 | Z phase quantity 0
SFD927 | CLR signal delay time | Default value 20, unit: ms 20
G instruction which G instruction system parameter
SFD936 | group of parameter to 1on sy P 2
group choice
use
Pulse default speed @
SFDIS0 low 16 bits Send pulse with default speed 40000 _§
SED951 Pulse default speed when speed is 0 -
high 16 bits 8
QD
SED952 Pulse def_ault _speed 100 5
acceleration time =
SEDY53 Pulse def_ault _speed 200 7
deceleration time
Tween 0
SFD954 | acceleration/decelerati
on time
SFD955 | Reserved 0
Max speed limit low 3392
SFD956 16 bits
Max speed limit high 3
SFD957 16 bits
SED958 Sf[art speed low 16 0
bits
SED959 Sf[art speed high 16 0
bits
SFD960 | End speed low 16 bits 0
SED961 E'nd speed high 16 0
bits
SED962 Curve acceleration 0

time (ms)




B 5

There is a servo drive (electronic gear ratio is 1:1) and servo motor (encoder is 2500 ppr). The
reducing ratio of reducer is 1:2. The pitch of ball screw is 5mm, the ball screw drives the
working table which can move left and right. The working table will move back and forth
between A and B. the distance between A and B is 200mm. the speed from A to B is
200mm/s, the speed from B to A is 30mm/s. the acceleration time is 100ms, the deceleration
time is 200ms. The A->B—> A route mechanical clearance error is 3mm, B> A->B route
mechanical clearance error is 2mm. the pulse direction terminal is Y2.

Load shaft O A
—_——— e —-———— —— — —~
C— CTTS
Servo — reduc raiya
e g [ Vil )
A B
A
F t1=100ms
t2=200ms
t3=30ms
20mm/s
| |
| |
: : \ oo
: P\ t3tl t2 /i .
0] tl 12 \1| 1 t3 ¢
:
| oo
|
|

30mm/s
Calculation:

pulse number (1 rotation) = 20000 = 2500 = 4 =
movement (1 rotation) = pitch = Zmm

Ay i “ . AT T o n f
Mams s = —— & 20000 20000pulse s

30mm S
Almms = — # 20000 = 120000pulse/=
Smm

The acceleration time and deceleration time is same, but the max frequency is different, so the
acceleration and deceleration slope is different.

Forward direction acceleration slope: it changes 80000Hz every 100ms

Forward direction deceleration slope: it changes 80000Hz every 200ms

Reverse direction acceleration slope: it changes 120000Hz every 100ms

Reverse direction deceleration slope: it changes 120000Hz every 200ms




It needs two groups of parameters as there are two groups of acceleration and deceleration

slope.The max frequency is 40KHz/s and 120KHz/s, they are less than 200KHz/s. So they can

run normally.
Pulse instruction:

MO

SM1000
—

SM1000
—l

| PLSR | HDO | HD100 | DO

—DOKIf—— MOV | K2
=DoK2}|—— Mov | KL | Do |

Method 1: set via XDPpro software

multi section pulse output
data start address: | HDOD user params address: HO100 | | system params: output:
mode: relative ¥ || gtart execute section court: |0 Corfig
© Add Delete | Upwards Downwards
frequence pulze count walt condition re;iais:er reé?:ier
1 20 200 pulze zending complete KD i
P 2 30 —200 pulse zending complete i En

usedspace:  HDO-HD29,HD100-HD103 | Read FomPLC | | WiteToPIC | |  OK | | Cancel |
Relative mode
multi section pulse output

data start address: user params address: HO100 | | system params: output:

mode: absold ¥ || start execute section court: |0 Config
: Add Delete | Upwards Downwards

frequence pulze count walt condition re;?is:er re_;?:ﬁer
1 0 00 pulze sending complete it} K0
| S 30 1] pulze zending complete i ]

used space:

HDO-HD23HD100-HD103

| Read From PLC | | Wite To PLC | |

oK

Absolute mode



System parameter (relative mode)

PLCT - Pulse Set

Config = Delete

Param Value 2
Y0 axiz—Commoen—Farameters settingPulse output logic positive logie
Y0 axis—Tommon—FParameters settingFPulse direction logic |positive lozic
Y0 axis—{Tommon—Farameters settingFulse unit ourrent
Y0 sxis—TommonFarameters settingInterpolation coor... |Cross coordi. ..
Y0 axizTommonpulze zend mode complete
Y0 axisTCommon—Fulze mum (1] 20000
Y0 axiz—Commen—{0ffzet (1) &
Y0 axiz—Tommen—Fulsze direction terminal ¥z
¥ axis{ommenTelayed time of pulse direction (ms) 10
Y0 axis—Tommon—Fear clearance positive compensation 2
Y0 axis—LCommon—Fear clearasnce negative compensation 3 v
Read From FLC Write Ta PLC oK Cancel
PLCT - Pulse Set

Config = Delete

Param Value ~
0 axiz—Lommon—FElectrical origin position 0

0 axisTommonMechanical back to origin position—Fa .. |normally on

0 axizLommon—Far—point signal terminal setting ¥ no terminal

T0 axizTommon—Z phaze terminal =zetting ¥ no terminal

0 axizTommon—Limit 1 terminal =zetting ¥ no terminal

0 axisTommon—Limit 2 terminal setting ¥ no terminal

0 axisTommonOrigin auxiliary signal ¥ setting ¥ no terminal

T0 axizsTommon—ZTero clear CLE output setting T no terminal

Y0 axisLommon—Return speed VH (Hz) 0

Y0 axisLommon—Retuwrn speed VL (Hz) ]

0 axis{Lommon—Treeping speed (Hz) ] o

Read From PLC Write To PLC

oK

Cancel



PLCT - Pulse 5et

Config = Delete

Param Value 2
T0 axisTommonMechanical zero position 1]
T0 axisTommon—7 phase num 0
Y0 axisLCommon—TLE siznal delayed time (ms) z0
Y0 axisTCommon—grinding wheel radins{polar) 0
Y0 axis—group 1-Pulse default speed (Hz) G000
¥0 axiz—group l—hecceleration time of Pulse default =... |100
T0 axiz—group 1-Deceleration time of pulze default =... |200
Y0 axis—group l—hcceleration and deceleration time (ms) |30
T0 axis—group l—pulse acefdec mode linear ace/dec
Y0 axiz—gronp 1Max =speed (Hz) 200000
Y0 axis—group 1-Initial speed (Hz) 0 v
Read From FLC White To PLC oK Cancel
PLCT - Pulse 5Set

Config = Delete

Param Value &)
Y0 axis—group 1-Tnitial speed [Hz) 0

Y0 axis—group l—stop speed [Hz) ]

T0 awi=—group P-Fulze defanlt =peed (Hz) 120000

0 axis—group P—heceleration time of Fulse defanlt =... [100

0 axis—group PDeceleration time of pulze defanlt =... |200

Y0 axis—group P—hoceleration and deceleration time (ms) |30

0 axiz—group E—pulsze acc/dec mode

0 axis—group 2Max speed (Hz)

Y0 axis—group 2Tnitial speed [Hz)

Y0 axis—group P—stop speed [Hz)

¥0 awi=—group 3-Fulze defanlt =peed (Hz)

linear acc/dec
200000

]

]

]

Read From PLC Write To PLC QK

Method 2: set via pulse register
Pulse data address table (relative mode)

Cancel

Address Explanation

Value

HDO (dword) | Pulse segment quantity (1~100)

HD2 (8 Reserved (8 words)
words)




HD10 (dword) | Pulse frequency (segment 1) 20
HD12 (dword) | Pulse quantity (segment 1) 200
bit15~bit8: wait condition (segment 1)
00: pulse sending end
01: wait time
02: wait signal
03: ACT time
04: EXT signal
HD14 05: EXT signal or pulse sending end 0
bit7~bit0: wait condition register type
00: constant
01:D
02: X
03: M
HD15 (dword) | Constant/register(waiting condition) (segment 1) 0
bit7~bit0: jump register type
HD17 00: constant 0
01: D
HD+18 Constant/register (jump register) (segment 1) 0
(dword)
HD+20 Pulse frequency (segment 2) 20
(dword)
HD+22 Pulse quantity (segment 2) -200
(dword)
HD+24 Wait condition, wait condition register type 0
(segment 2)
HD+25 Constant or register (waiting condition) (segment 2) 0
(dword)
HD+27 Jump type, jump register type (waiting condition) 0
(segment 2)
HD+28 Constant or register (jJump register) (segment 2) 0
(dword)
System parameter address:
Bit 0: pulse output logic e
0: positive logic(default setting) %
1: negative logic, s
SED900 Bit 1: pulse direction logic S
Pulse parameters 0: positive logic(default setting) | 256 %
1: negative logic K
Bit 8: pulse unit
0: pulse quantity(default setting)
1: equivalent value
SFD901 | Reserved 0
Pulse quantity/ 1
SFDI02 rotation low 16 bits 20000
Pulse quantity/ 1
SFDI03 rotation high 16 bits 0
Movement amount/1
SFDI04 rotation low 16 bits 10
SED905 Movement amount/1 0

rotation high 16 bits




Pulse direction

The number of Y, OXFF is no

SFD906 ; . 2
terminal terminal
SFD907 | Direction delay time Default value is 20, unit is ms 10
SED908 Gee}r_clearance _ 0
positive compensation
Gear clearance
SFD909 | negative 0
compensation
Electrical origin low
SFD910 16 bits 0
Electrical origin high
SFD911 16 bits 0
Machine back to Bit0: promixity switch state
SFD912 | : : 0
origin parameters 0: normal open 1: normal close
. . BitO~bit7: the X terminal
SFD913 | Near signal terminal number, OxFF is no terminal OxFF
SFD914 | Z phase terminal Bit0~bit7: the X terminal OXFF
number, OXFF is no terminal
Bit7~bit0: limit 1 X terminal
. . number, OXFF is no terminal
SFDO15 | Limit terminal Bit15~bits: limit 2 X terminal | T
number, OXFF is no terminal
Origin auxiliary signal | Bit0~bit7: X terminal number,
SFDI16 terminal OXFF is no terminal OxFF
SED917 CLR_SlgnaI output B|t0~l_3|t7: Y ter_mlnal number, OXEE
terminal OXFF is no terminal
Back speed VH low
SFD918 16 bits 0
Back speed VH high
SFD919 16 bits 0
Back speed VL low
SFD920 16 bits 0
Back speed VL high
SFD921 16 bits 0
SED922 C_reep speed low 16 0
bits
SED923 C_reep speed high 16 0
bits
Mechanical origin low
SFD924 16 bits 0
Mechanical origin
SFDI25 | high 16 bits 0
SFD926 | Z phase quantity 0
SFD927 | CLR signal delay time | Default value 20, unit: ms 20
G instruction which G instruction system parameter
SFD936 | group of parameter to 1on sy P 2
group choice
use
Pulse default speed p @
SFD950 low 16 bits Send pulse with default speed 40000 5 _g
1 D
SEDY51 Pulse default speed when speed is 0 E (N

high 16 bits




SEDY52 Pulse def_ault _speed 100
acceleration time
SEDY53 Pulse def_ault _speed 200
deceleration time
Tween 0
SFD954 | acceleration/decelerati
on time
SFD955 | Reserved 0
Max speed limit low 3392
SFD956 16 bits
Max speed limit high 3
SFD957 16 bits
SED958 Sj[art speed low 16 0
bits
SED959 S;[?Srt speed high 16 0
SFD960 | End speed low 16 bits 0
SED961 E_nd speed high 16 0
bits
SED96? (_:urve acceleration 0
time (ms)
6-2-2. Variable frequency pulse output [PLSF]
Summarization
Variable frequency pulse output instruction
Variable frequency pulse output [PLSF]
16 bits instruction 32 bits instruction PLSF
Execution condition | Rising/ falling Suitable model XD3, XDM
pulse edge
Hardware - Software requirements | -
requirements
Operand
Operand | Function Type
SO Pulse frequency address
S1 System parameters (1~4)
D Pulse output terminal

Suitable soft component



Operand System Constant | Module
Word D|FD| T |CD|DX|DY| DV | DS | KH ID| QD
SO o | o ° ° ° ° ° °
S1 o | o
Operand System
Bit X|{Y|M[S]|T|C]|Dum
D °

Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S
and HS; T includes T and HT; C includes C and HC.

{Instruction)

jﬂdln—| FLSF |HDIZI | Kl | Y0 |
ﬂl—”m RST | 0] |

Frequency range: 1Hz ~200KHz

Pulse can output from YO0 or Y1

The frequency output from YO or Y1 is changing as the SO setting frequency

Accumulate the pulse amounts in register HSDO (dword), accumulate the equivalent in HSD2
(dword).

Dynamic adjust the pulse as the slope when frequency jumped (refer to PLSR)

The system parameters are the same to PLSR instruction

Output mode

\VAL

v
User set slope K
Y —

/ User set slope K

User set slope K \

The pulse output direction is set through system parameters (refer to the PLSR pulse direction
setting)

The pulse direction is decided by the positive or negative of pulse frequency. Positive pulse
frequency means the pulse direction is positive, negative pulse frequency means the pulse
direction is negative.

When SO is 0, PLSF stop pulse output




The instruction will adjust the pulse output as the frequency and slope set by user. If user set
the frequency to 0, the current segment frequency will fall to 0 then output as default pulse
speed.

Analysis of different modes
(A) Default pulse speed, acceleration/deceleration time is 0
The pulse frequency will jump as the user set frequency

V2

V1

VO

(B) Default pulse speed, acceleration/deceleration time is not 0
(1) The pulse is in stable period when the user set new frequency. The pulse will change to
target frequency with set slope.

V1

-

Target frequency VO Target fre?uency vi Target fre}quency 0

(2) The pulse is not in stable period when the user set new frequency. The pulse will change
to target frequency with set slope (the current set frequency will be considered as target if it is

Target frequency V2 Target frequency O

larget frequency¥/0

o e P
o Y




larger than last set frequency. If user set new frequency V1 before the pulse reaches set
frequency VO (V1>V0), the pulse will change to V1 as the set slope.

(3) The pulse is not in stable period when the user set new frequency. The pulse will change
to target frequency with set slope (current set frequency < last set frequency, current set
frequency < current frequency). The user set new frequency V1 before pulse reaches set
frequency VO (V1<V0, V1 < current frequency), the pulse will change to V1 with set slope.
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Example 1

The working table needs to move from the left end to position X10. There are proximity in
the position from X0 to X10.

The speed of each segment please see the following table. Acceleration and deceleration slope
is 100ms every 1000Hz. Pulse direction terminal is Y2.

Segment Speed no. Speed
Leftend > X0 V0 1000Hz
X0 > X1 V1 2000Hz
X1 > X2 V2 3000Hz
X2 2> X3 V3 4000Hz
X3 > X4 V4 5000Hz
X4 > X5 V5 6000Hz
X5 > X6 V6 7000Hz
X6 2> X7 V7 8000Hz
X7 2> X10 V8 9000Hz
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Method 1: set the parameters via XDPpro software

SM2
| DMOV | K1000 | HDO |—
MO

| PLSF | HDO K1 YO —
X0

il DMOV | K2000 | HDO +——
X1

M DMOV | K3000 | HDO —
X2

il DMOV | K4000 | HDO |—
X3

il DMOV | K5000 | HDO +——
X4

il DMOV | K6000 | HDO
X5

M DMOV | K7000 | HDO
X6

M DMOV | K8000 | HDO —
X7

il DMOV | K9000 | HDO
X10 MO
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PLCT - Pulse Set

Config = Delete

Param Value ™
0 axizLommon—Farameters settingPulsze output legic positive logie

0 axizCommon—Farameters settingPulsze direction logic |positive logic

0 axizLommon—Farameters settingFul=ze unit pulze number

0 axisLommon—Farameters settingInterpolation coor... [Cross coordi. ..

0 axisLommon—pulse send mode complets

Y0 axiz—Common—Fulze num (1) 1

T0 axisTCommon—0ffset (1) 1

Y0 axisTommon—Fulse direction terminal ¥

Y0 axiz—CommonDelayed time of pulse direction (ms) 10

T0 axiz—Tommon—Gear clearance positive compenszation 0

0 axiz—Tommon—Gear clearance nmegative compenszation 0 o

Read From PLC Wite To PLC oK Cancel
PLCT - Pulse 5Set

Config = Delete

Param Value ™
Y0 axizTCommoenMechanical back to origin pesition—TFa. .. |normally on
Y0 axiz—Tommen—Far—point signal terminal setting ¥ no terminal
Y0 axizTommoen—2 phaze terminal setting ¥ no terminal
Y0 axisTommon—Limit 1 terminal setting ¥ oo terminal
Y0 axis—Tommon—Limit 2 terminal setting ¥ no terminal
YO sxisTCommonJrigin auxiliary signal ¥ setting ¥ no terminal
Y0 axiz—TommonTero clear CLE output setting T no terminal
Y0 axisLommon—Return speed YH (Hz) 0
Y0 axisLommen—Retwrn speed YL (Hz) 1]
Y0 axis{ommen{reeping speed [Hz) 1]
Y0 axizLommonMechanical zero position 1] o

Read From PLC Write To PLC

oK

Cancel



PLCT - Pulse 5et

Config = Delete

Param Value ~
Y0 axisTommon—7 phase num 1]
Y0 axisz-Common—TLE =sisnal delayed time (m=) z0
Y0 axisz-Common—grinding wheel radins{polar) 0
Y0 axis—gronp 1-Fulse defanlt speed (Hz) 1000
YO axis—group l—heoceleration time of Pulze default =... [100
Y0 axis—group 1-Deceleration time of pulse defanlt s... [100
Y0 axis—group l—hcceleration and deceleration time (ms) [0
Y0 axiz—group l—pulsze accidec mode linear ace/dec
Y0 axis—group 1 Max speed (Hz) 200000
Y0 axis—group 1-Inmitial speed (Hz) ]
Y0 axiz—group l-stop =zpeed (Hz) i} w
Read From PLC | | Wiite To PLC Cancel
Method 2: set the parameters via data registers
System parameters
Bit 0: pulse output logic &
0: positive logic(default setting) %
1: negative logic, 3
SED900 Bit 1: pulse direction logic S
Pulse parameters 0: positive logic(default setting) | 0 %
1: negative logic g
Bit 8: pulse unit
0: pulse quantity(default setting)
1: equivalent value
SFD901 | Reserved 0
Pulse quantity/ 1
SFD302 rotation low 16 bits 0
Pulse quantity/ 1
SFD903 rotation high 16 bits 0
Movement amount/1
SFD304 rotation low 16 bits 0
Movement amount/1
SFDI05 rotation high 16 bits 0
SED906 Pulse_z direction The pumber of Y, OXFF is no 2
terminal terminal
SFD907 | Direction delay time Default value is 20, unit is ms 10
SED908 Geqr_clearance _ 0
positive compensation
Gear clearance
SFD909 | negative 0
compensation




Electrical origin low

SFD910 16 bits 0
Electrical origin high
SFD911 16 bits 0
Machine back to Bit0: promixity switch state
SFD912 | " . : 0
origin parameters 0: normal open 1: normal close
SFD913 | Near signal terminal Bit0~bit7: the X termlnal_ OxFF
number, OXFF is no terminal
SFD914 | Z phase terminal BItO~DIt7: the X terminal OXFF
number, OXFF is no terminal
Bit7~bit0: limit 1 X terminal
. . number, OXFF is no terminal
SFDO15 | Limit terminal Bit15~bits: limit 2 X terminal | T
number, OXFF is no terminal
SED916 Orlg!n auxiliary signal B|t0~t_)|t7: X ter_mlnal number, OXEE
terminal OXFF is no terminal
SED917 CLR_S|gnaI output B|t0~l_3|t7: Y ter_mmal number, OXEE
terminal OXFF is no terminal
Back speed VH low
SFD918 16 bits 0
Back speed VH high
SFD919 16 bits 0
Back speed VL low
SFD920 16 bits 0
Back speed VL high
SFD921 16 bits 0
SED922 C_reep speed low 16 0
bits
SED923 C_reep speed high 16 0
bits
Mechanical origin low
SFD924 16 bits 0
Mechanical origin
SFDI25 | high 16 bits 0
SFD926 | Z phase quantity 0
SFD927 | CLR signal delay time | Default value 20, unit: ms 20
G insfruction which G instruction system parameter
SFD936 | group of parameter to lon sy P 2
group choice
use
Pulse default speed @)
SFDIS0 low 16 bits Send pulse with default speed 1000 _g
SED951 Pulse default speed when speed is 0 N
high 16 bits IS
QD
SED952 Pulse def_ault _speed 100 3
acceleration time o
SEDY53 Pulse defgult §peed 100 7
deceleration time
Tween 0
SFD954 | acceleration/decelerati
on time
SFD955 | Reserved 0




Max speed limit low 20000

SFD956 16 bits 0
Max speed limit high

SFD957 16 bits

SED958 Sj[art speed low 16 0
bits

SED959 S;[?Srt speed high 16 0

SFD960 | End speed low 16 bits 0

SED961. E_nd speed high 16 0
bits

SED962 C_urve acceleration 0
time (ms)

Example 2

The AD module will collect the 0~10V voltage signal, then transform the analog value to
digital value 0~16383 and send to pulse frequency register of PLSF. The PLSF frequency will

change following the analog voltage.
Potentiometer

__i{ _ R

24V

AD
module

PLC

The voltage signal output from the potentiometer:




As the 0~10V signal will be transformed to digital value 0~16383, which means the output
frequency is 0~16383Hz. As the response problem, PLSF acceleration and deceleration time
is 0.
WVaoltage h
10V

0

Digital value /
16383

0

Frequency J

16383Hz

| L{Mov ID10000 | DO

Dlvlov\ DO ‘HDO %

| PLSF | HDO | K1 \ YO %

System parameters (relative mode)



PLCT - Pulse 5Set

Config = Delete

Param Value

0 axisTommon—Farameters settingFPulse output logic positive logic

0 awisLommon—Farameters settingFulse direction logie |positive logie

0 axisLommon—Farameters settingFulse unit pulse mumber
0 axisTommon—Farameters settingInterpolation coor... [Cross coordi. ..
0 axisTommonpulze zend mode complete
Y0 axis—TCommon—Fulse mam (1) 1
Y0 axis—TCommon—0ffset (1) 1
Y0 axisTommon—Fulse direction terminal ¥z
0 axisLommon—Telaved time of pulse direction [ms) 10
0 axisTommon—Fear clearance positive compensation ]
0 axis—Lommon—Fear clearance negative compensation 0
Read From PLC Write To PLC oK Cancel
PLCT - Pulse Set
Config = Delete
Param Value

0 axiz—TommonMechanical back to origin position—TFa. .. |normally on

0 axisTommon—Far—point siznal terminal setting ¥ no terminal
0 axisTommon—Z phase terminal setting ¥ no terminal
0 axisTommon—Limit 1 terminal setting no terminal
0 axisTommon—Limit 2 terminal setting no terminal
0 axisTommonJrigin auxiliary signal ¥ setting no terminal
0 axizTommen—Zero clear CLE cutput zetting no terminal
0 axizTommon—FRetuwrn speed VH (Hz)
0 axisLommon—Return speed VL (Hz)

Y0 axis—Lommon—Lreeping speed [Hz)

o O | O | O\ || e e

0 axisTommonMechanical zero position

Read From PLC Write To PLC QK Cancel




PLCT - Pulse Set

Config = Delete

Param Value ™
0 axisTommon—2 phase moum 0
Y0 axisLommon—TLE signal delaved time (ms) 20
0 axisLommon—grinding wheel radins(polar] ]
0 axis—group 1-Pulse default speed (Hz) o
| 0 axis—group 1-heeeleration time of Pulse default = .. |0
| 0 awis—group 1-Tleceleration time of pulse defanlt = .. |0
Y0 axis—group l—hcceleration and deceleration time fms) |0
0 axis—group 1-pulse acc/dec mode linear acc/des
Y0 axis—group 1-Max speed (Hz) 200000
0 axis—greup 1-Tnitial speed (Hz) ]
0 axis—greup 1-step speed (Hz) o o
Read From PLC | | Wiite To PLC Cancl
6-2-3. Mechanical zero return [ZRN]
Instruction summary
Pulse instruction of mechanical zero return
Mechanical zero return[ZRN]
16 bits 32 bits ZRN
instruction instruction
Execution Rising/falling edge trigger Suitable type | XD3, XDM
condition
Hardware - Software -
requirement requirement
Operands
operands | Function type
S Specify system parameters ID number
D Specify pulse output terminal number
suitable soft component
Word operands System constant | module
D*| FD | TD* | CD* | DX | DY | DM* | DS* | KH ID| QD
S ° ° ° ° ° ° ° °
operands System
Bit X|Y| M| S| T C| Dhm
D °




Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S
and HS; T includes T and HT; C includes C and HC.

Function and Action

{Instruction form}
Its system parameters block is the same with PLSR, please refer to PLSR system parameters
block.

MM ZRN \ \

(A) No Z phase signal, no limit signal:
By mechanical zero signal and limit, no origin auxiliary signal; or come near the mechanical
zero signal when mechanical zero return begins:

OO

Ioriginl
=
i
i
s zero return speed VH
7
/i N
// § N\
Fi i \
& )
,"// crawl}' speed VC \\\
/
/gf : \\b
Vi \
\,
- \

delay

Action description:

(1) Accelerate to speed VH with slope K in origin return direction.

(2) Decelerate to VL with slope K when encountering origin auxiliary signal.

(3) Decelerate to 0 with slope K when touching the origin.

(4) Delay(direction delay in SFD), accelerate to crawl speed with slope K, and stop action
once leaving the origin; Output clear signal immediately and delay if ‘zero return CLR signal’
is set. (CLR signal delay in SFD can use ‘zero return CLR signal’ output to clear Error
Counter of servo motor) , then copy mechanical origin to the current position, zero return is
finished.

Note: (some special occasions)

Decelerate to 0 with slope K immediately if it reaches the origin during the process that ZRN
start to accelerate; delay (direction delay in SFD) , then accelerate to VH with slope K,
output clear signal immediately and delay (CLR signal delay in SFD can use ‘zero return



CLR signal’ output to clear Error Counter of servo motor) if ‘zero return CLR signal’ is set,
then copy mechanical origin to the current position, zero return is finished.

Decelerate with slope K when encountering origin signal, as mechanical origin structure is
short, it may haven’t slowed down to 0 when passes the origin, it will still decelerate to 0;
After delay (Direction delay in SFD) , accelerate to VH with slope K backwards, the
moment it leaves origin (near point sensing signal 1—0), output clear signal immediately and
delay if ‘zero return CLR signal’ is set. (CLR signal delay in SFD can use ‘zero return CLR
signal” output to clear Error Counter of servo motor) , then copy mechanical origin to current
position, zero return is finished.

(B) set Z phase signal, no limit signal:
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Action description:

(1) Accelerate to speed VH with slope K and in origin return direction.

(2) Decelerate to VL with slope K when encountering origin auxiliary signal.

(3) Decelerate to 0 with slope K when encountering origin signal.

(4) Delay (direction delay in SFD) , and accelerate to crawl speed backwards with
acceleration time slope. The moment it leaves origin signal, Z phase input signal starts to
count.

(5) Stop action when Z phase signal counter reaches the set value. Output clear signal and
delay if ‘zero return CLR signal’ is set. (CLR signal delay in SFD can use ‘zero return CLR
signal’ output to clear Error Counter of servo motor), then copy mechanical origin to the
current position, zero return is finished.

Note: (some special occasions)

Decelerate to VL immediately with set slope if touching mechanical origin during the process
that ZRN start to accelerate, and come near to origin signal at speed VL, the following action
description is the same with above.

Decelerate to 0 with deceleration slope when touching origin signal during the process that it
decelerates with set slope from origin auxiliary signal.

Decelerate with deceleration slope when encountering origin signal, as mechanical origin
structure is short, it may haven’t slowed down to 0 when passes the origin, it will still



decelerate to 0; After delay (Direction delay in SFD), accelerate to VH with acceleration
slope backwards, the moment it leaves origin (near point sensing signal 1—0), output clear
signal immediately and delay if ‘zero return CLR signal’ is set. (CLR signal delay in SFD can
use ‘zero return CLR signal’ output to clear Error Counter of servo motor), then copy

mechanical origin to current position, zero return is finished.

(C) come across the limit at first

Before back to mechanical origin, the device is between left limit switch and origin switch,
decelerate when touching origin, and pass origin switch before speed reaching 0:

| limit I

. origin E
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| H H
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Situation 2



Situation 3
Action description:
(1) Accelerate to speed VH with acceleration slope(zero return speed) in origin return
direction until touch limit switch.
(2) Decelerate to 0 with deceleration slope when touching limit switch, then accelerate in the
direction that is opposite with origin return direction, decelerate to 0 when touching limit
switch, then accelerate in the origin return opposite direction until touch origin switch,
decelerate to 0 with set deceleration slope.
(3) When accelerate to VL with set slope, three possible situations may occur as the
acceleration and deceleration slope is different
Decelerate to 0 with deceleration slope, during the process accelerate to VL the moment
touching the origin right signal;
Move on at speed VL until touching origin signal right side, if it still does not touch origin
right signal when accelerates to VL with acceleration slope. Decelerate to 0 when touch the
origin signal right side;
Decelerate to 0 with set deceleration slope, when accelerate with set acceleration slope and it
has touched origin signal right side before reaching speed VL.
(4) Any situation in (3), accelerate to VC (crawl speed) with acceleration slope in the opposite
direction after decelerating to 0 and delaying.
(5) Stop action the moment it leaves the right side of origin signal, output clear signal and
delay if ‘zero return CLR signal’ is set.(CLR signal time delay in SFD can use ‘zero return
CLR signal’ output point to clear Error Counter of servo), then copy mechanical origin
position to the current position, zero return is finished.

(D) Before back to mechanical origin, the device is between left limit switch and origin
switch, and start to decelerate when touch the origin rising edge, the speed reaches 0 before
leaving origin signal right side:
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Action description:

(1) Accelerate to VH (zero return speed) with acceleration slope, and move in origin return
direction at speed VH until touch the route limit switch.

(2) Decelerate to 0 with deceleration slope when touch the route limit switch, then accelerate
in origin return opposite direction until touch the origin switch, decelerate to 0 at set
deceleration slope.

(3) Accelerate to VC (crawl speed) with set acceleration slope. Three possible situations may
occur as the acceleration and deceleration slope is different:

Stop by pulse at once, when accelerate to VC just the moment touching origin right side;
Move on to origin right edge at speed VC until leaves origin signal right edge, stop by pulse
at once, if the speed reaches VC before touching the origin right edge;

Stop by pulse at once, if leaves origin right side before reaching speed VC;

(4) Any situation in (3), stop action after stop by pulse, if ‘zero return CLR signal’ is
set.(CLR signal time delay in SFD can use ‘zero return CLR signal’ output point to clear
Error Counter of servo), then copy mechanical origin position to the current position, zero
return is finished.

Example 1

The servo drive (electronic gear ratio is 1:1) controls the servo motor (encoder 2500 ppr), the
ball screw pitch is 10mm. the ball screw drives a working table moving left and right. Now
the working table must go back to the origin. The left limit switch connects to PLC X0 input,
right limit switch connects to PLC X2 input. Origin position switch connects to X1. Origin
returning speed VH is 10000Hz, SFD direction delay time is 100ms, creeping speed VC is
100Hz, not count Z phase signal, pulse outputs from YO, pulse direction terminal is Y2.
Mechanical origin position is 0, the acceleration slope is 1000Hz every 100ms. The
deceleration slope is 1000Hz every 150ms. Please note there is no near origin signal, so it no
needs to set origin returning speed VL.



Working table

2500 H .
IS s | RvasssssnsssssssilassssssNasi
D>Ervo i i |
motor X0 X1 X2
Left limit origin Right limit
Returning to mechanical origin instruction
P/lo
—— zZRN | K1 | Yo |
System pararmeters
PLCT - Pulse Set
Config = Delete
Param Value 2
Y0 axis—Lommon—Farameters settingFulse output logic positive logie
Y0 axis—TommonFarameters settingFulse direction logic |positive logic
Y0 axis—TCommonFarameters settingFulse unit pulze mumber
Y0 axis—TCommonFarameters settingInterpolation coor... |Cross coordi. ..
Y0 axizCommen—pulze zend mode complete
Y0 axiz—Common—Fulse num (1] 1
Y0 axiz—TCommon—0Fffzet (1) 1
Y0 axiz—Lommon—Fulse direction terminal Iz
Y0 axisz—Lommen—Telayed time of pulse direction (ms) 10
Y0 axis—TCommon—Fear clearsnce positive compensation 0
Y0 axis—TCommon—Fear clearsnce negative compensation 0 v

Read From FLC | | Wiite To PLC Cancel



Config = Delete

PLCT - Pulse Set

Param Value "

T0 axisTommonMechanical back to origin position—TFa. .. |normally on

T0 axizTommoen—Far—point signal terminal setting xl

T0 axizTommon—7Z phaze terminal zetting ¥ no terminal

T0 axizTommon—Limit 1 terminal setting X0

T0 axisTommon—Limit 2 terminal setting X2

Y0 awisTommon—Jrigin auxiliary signal ¥ setting ¥ no terminal

T0 axisTommonZero clear CLE output setting T no terminal

Y0 axisLCommon——Fetwrn speed ¥H (Hz) 10000

Y0 axisTommen—Retuwrn speed YL (Hz) 0

Y0 axisTommen—Lreeping speed [Hz) 100

T0 axizTommonMechanical zero pozition ] o
Read From PLC Wite Ta PLC oK Cancel

PLCT - Pulse 5et

Config = Delete

Param Walue 2

T0 axisTommon—7 phase num 0

Y0 axisz—Common—TLE =zisnal delayed time (m=) 100

Y0 axisTommon—grinding wheel radins({polar) 1]

Y0 axiz—gronp 1-Fulze defanlt =peed (Hz) 1000

T0 axis—group l-heoceleration time of Pulse default sp. .. |100

T0 axiz—group l-Deceleration time of pulse default =p... |1B0

T0 axiz—group l—Aeceleration and deceleration time fms) |0

T0 axiz—group l—pulsze aceidec mode linear accidec

Y0 axiz—group 1-Max zpeed [Hz) 200000

Y0 axiz—group 1-Initial =peed (Hz) 1]

Y0 axis—group l-stop speed (Hz) 1] v
Read From FLC White To PLC oK Cancel

Mechanical returning to origin movement diagram



Left limit origin Working table Right limit

| Returning
| prigin speed VH‘

X0 X1 [—] X2
[ 2% A 777 T T T T
Servo motor I I ‘ I
P4 o | l
] | |
} Creeping } |
spee \
} /p‘deC J | R
0 } \ } t
\
\ ‘ \
\ ‘ \
\ | \
\ \
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1. At the moment leaving the falling edge of X1 with creeping speed, the mechanical
returning origin finished at once.

2. If the setting of origin returning speed, pulse acceleration and deceleration time, left limit
origin position is not reasonable, it will cause the working table touching the left limit in the
process of touching the origin signal and decelerating. Please avoid the special condition even
the software has solution for it.

3. Y2 terminal is OFF when the working table moves from right to left. Y2 terminal is ON
when the working table reverse moves with creeping speed and stops.

Example 2

The servo drive (electronic gear ratio is 1:1) controls the servo motor (encoder 2500 ppr), the
ball screw pitch is 10mm. the ball screw drives a working table moving left and right. Now
the working table must go back to the origin. The left limit switch connects to PLC X0 input,
right limit switch connects to PLC X2 input. Origin position switch connects to X1. Origin
returning speed VH is 10000Hz, origin returning speed is 1000Hz, SFD direction delay time
is 100ms, creeping speed VC is 100Hz, not count Z phase signal, pulse outputs from YO0,
pulse direction terminal is Y2. Mechanical origin position is 0, the acceleration slope is
1000Hz every 100ms. The deceleration slope is 1000Hz every 150ms.

Left gy, Origin Vo i

oo hxnz)lt ¥l aux1X131ary 11Xm21t

Inswanlllvsssssasssssssni|isssnssssasi
Servo motor I I I I

Returning to mechanical origin instruction

MP—{ZRNKlYO




System parameters

PLCT - Pulse 5Set

Config = Delete

Param Value 2
T0 axisTommon—Farameters settingFPulse output lozic positive logie
T0 awisTommon—Farameters settingFulse direction logic |positive logic
T0 axisTommonFarameters settingFulse unit pulse mumber
Y0 axizTommonFarameters settingInterpolation coor... |Cross coordi. ..
T0 axisTommonpulse send mode complete
Y0 axiz—Common—Fulze mum (1) 1
Y0 axizTCommon—0ffzet (1) 1
T0 axizTLommon—Ful=ze direction terminal ¥z
Y0 axisLommonTelayed time of pulse direction (ms) 10
T0 axis—Tommon—Fear clearsnce positive compensation 0
T0 axisTommon—Fear clearsnce negative compensation 0 v
Read From FLC White To PLC oK Cancel
PLCT - Pulse 5Set

Config = Delete

Faram Value ™
0 axizLommon—Far—point signal terminal setting nl

0 axizTommon—Z phaze terminal =setting ¥ no terminal

0 axizTommon—Limit 1 terminal =setting X0

0 axisTommon—Limit 2 terminal setting Xz

10 axisTommon—Irigin amxiliary signal ¥ setting X3

T0 axisTommon—Zero clear CLE output setting ¥ no terminal

Y0 axis—Lommon—Return speed VH (Hz) 10000

Y0 axisLommon—Return speed VL (Hz) 1000

Y0 axisLommon—Treeping speed [Hz) 100

0 axizTommonMechanical zero position ]

0 axizLommon—Z phaze mum ] o

Read From PLC Write To PLC QK

Cancel



PLCT - Pulse Set

Delete

Param Value ™
Y0 axizTommen—2 phaze num 1]

Y0 axizTommon—LE zignal delaved time (m=) 100

Y0 axisLommon—zrinding wheel radins{polar) 1]

Y0 axis—group 1-Fulse defanlt speed (Hz) 1000

Y0 awis—group l—heceleration time of Pulse defanlt =... [100

Y0 axis—group 1-Deceleration time of pulse default =... [150

Y0 axis—group l—hcceleration and deceleration time (m=) |0

Origin r¢turnin
spooqi VL

l rigin returnling
l | speed VH

Y0 axis—group 1—pulse acofdec mode linear acc/des
Y0 axis—group 1 Max speed (Hz) 200000
Y0 axis—group 1-Tnitial speed [Hz) ]
Y0 axis—group 1-stop speed (Hz) 1] o
Read From PLC | | Write To PLC Cancel
Mechanical returning origin movement diagram
.. L. Origin Working Right
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1. At the moment leaving the falling edge of X1 with creeping speed, the mechanical
returning origin finished at once.

2. If the setting of origin returning speed, pulse acceleration and deceleration time, left limit
origin position is not reasonable, it will cause the working table touching the left limit in the
process of touching the origin signal and decelerating. Please avoid the special condition even
the software has solution for it.



3. Y2 terminal is OFF when the working table moves from right to left. Y2 terminal is ON
when the working table reverse moves with creeping speed and stops.

Example 3

The servo drive (electronic gear ratio is 1:1) controls the servo motor (encoder 2500 ppr), the
ball screw pitch is 10mm. the ball screw drives a working table moving left and right. Now
the working table must go back to the origin. The left limit switch connects to PLC X0 input,
right limit switch connects to PLC X2 input. Origin position switch connects to X1. Origin
returning speed VH is 10000Hz, origin returning speed is 1000Hz, SFD direction delay time
is 100ms, creeping speed VC is 100Hz, count the Z phase number when reverse leaving the
origin signal (connect to X4), Z phase number set to 6, pulse outputs from YO, pulse direction
terminal is Y2. Mechanical origin position is 0, the acceleration slope is 1000Hz every
100ms. The deceleration slope is 1000Hz every 150ms.

Left gy, Origin Vo i

oo 11Xn(1)1t ¥l aux1X131ary 11Xm211;
Inswanlilvsssssasssssssni|isasnssssasi
Servo motor I I I I

Returning to mechanical origin instruction

MP—{ZRNKlYO

System parameters

PLCT - Pulse 5Set

Config = Delete

Param Value 2
T0 axisTommon—Farameters settingFPulse output lozic positive logie

T0 awisTommon—Farameters settingFulse direction logic |positive logic

T0 axisTommonFarameters settingFulse unit pulse mumber

Y0 axizTommonFarameters settingInterpolation coor... |Cross coordi. ..

T0 axisTommonpulse send mode complete

Y0 axiz—Common—Fulze mum (1) 1

Y0 axizTCommon—0ffzet (1) 1

T0 axizTLommon—Ful=ze direction terminal ¥z

Y0 axisLommonTelayed time of pulse direction (ms) 10

T0 axis—Tommon—Fear clearsnce positive compensation 0

T0 axisTommon—Fear clearsnce negative compensation 0 v

Read From FLC | | Wiite To PLC Cancel



PLC1T - Pulse Set

Config = Delete

Param Value "
0 axisTommon—Far—point signal terminal setting X1
0 axis=Tommon—Z phaze terminal setting X4
0 axisTommon—Limit 1 terminal setting X0
0 axisTommon—Limit 2 terminal setting Xz
0 axizCommen—TOrigin auxiliary signal X setting ]
0 axizTommon—Zero clear CLE cutput zetting ¥ no terminal
0 axisLommon—Return speed VH (Hz) 10000
Y0 axis—Lommon—Return speed VL (Hz) 1000
Y0 awi=—Common—Lreeping speed ([Hz) 100
0 axisTommonMechanical zero position 0
0 axizsTommon—Z phaze num 0 o
Read From PLC Write To PLC oK Cancel
PLCT - Pulse Set
Config = Delete
Param Value &
0 axizLommon—Z phaze num [
Y0 axis—Lommon—TCLE signal delaved time [ms) 100
T0 awis—Common—grinding wheel radius(polar) 0
Y0 axis—group 1-Fulse defanlt speed (Hz) 1000
0 axis—group l—heceleration time of Fulze defanlt = .. [100
0 axizs—group l-Deceleration time of pulze defanlt =... [150
Y0 axis—group l—hcceleration and deceleration time (ms) |0
0 axiz—group l—pulsze ace/dec mode linear acefdec
0 axis—group 1 Max speed (Hz) 200000
Y0 axis—group 1-Tnitial speed [Hz) 0
Y0 axis—group l—stop speed [Hz) ] o

Read From PLC

Write To PLC

oK

Cancel
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X0 xi ~Auiliary - table Iiniigthtxz
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|
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rigin returnﬁng
| | speed VH

1. At the moment leaving the falling edge of X1 with creeping speed, it starts to count the Z
phase pulse, the pulse will stop when the count value reach the setting value, the mechanical
returning origin finished.

2. If the setting of origin returning speed, pulse acceleration and deceleration time, left limit
origin position is not reasonable, it will cause the working table touching the left limit in the
process of touching the origin signal and decelerating. Please avoid the special condition even
the software has solution for it.

3. Y2 terminal is OFF when the working table moves from right to left. Y2 terminal is ON
when the working table reverse moves with creeping speed and stops.

6-2-4. Pulse stop [STOP]

Summary
Deceleration stop the pulse.

Pulse number refresh [STOP]
16 bit STOP 32 bit -
instruction instruction
Execution Rising / falling edge Suitable model | XD3, XDM
condition trigger
Hardware - Software -
requirement requirement
operands
Operands | Function Type
S The stop pulse terminal bit
D Pulse stop mode (0: slow stop, 1: urgent stop) Word 16 bits




Suitable soft component

Bit Operand System Constant | Module
! D'|FD| T |CD|DX|DY|DM|DS| KH ID | QD
D o | o ° ° ° ° ° °
Operand System
X|{Y|M[S|T]|C]|Dmm
Word [3 o

Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S
and HS; T includes T and HT; C includes C and HC.

Function and Action

Aﬁlb{ PLSR \ HDO \ HD100 \ K1 \ YO \
L (s) (o)
—m—{ STOP \ YO \ KO \

ﬂll%ooo RST \ MO \

when MO from OFF to ON, PLSR output pulse from YO. It stop outputting when the pulse
numbers are equal to the setting value. At the rising edge of M1, STOP instruction will stop
the pulse output immediately, as DO is 0, the pulse will slow stop.

Stop all the pulses include PLSR, PLSF, ZRN.

Slow stop (KO)

fA
|
Slow
gtop
I
0 | t>
STOP [

The pulse will stop when pulse present frequency decreases to the pulse end frequency
according to the falling slope or the pulse numbers outputting end.

Urgent stop (K1)



Urgent stop

0 I t
STOP []

Stop the pulse outputting immediately.

6-3. Output wiring

[ Yo [ YL [ Y2 ]
[ COMO0 | COMI | COM2 |
O |

O | O
| of]

o 1o |
| o]|] o]] ©

— Output terminal YO: pulse output terminal O (single phase)
Output terminal Y1: pulse output terminal 1(single phase)

Below is the graph of the output terminals and step driver wiring:

PLCside — Stepping driver side

YO P
i ~ &
cono[ &5 [l e R —

Y
T

Y'Y
N

Y1 P
v
con | & I L —

Note: if the stepper motor pulse and direction terminals are drived by DC5V, please connect
2.2KQ resistor after pulse and direction terminal.
The wiring diagram of output terminal and servo motor:



D+5V

YO () pP-
\ \
[ [ L
COMO
I I —»
7 o pisy | {
[ [
+24V | | P+24V
| | :lﬁz3 3K
Y1 : : D-
[ [
i COoMmM1 | [
T [ [
[ [
[

! D+24V,——
oV FEl/= | R=3. 3K

Note: please hang the P+5V and D+5V in the air.
Please refer to the XD series hardware manual for the details.

6-4. Relative coils and registers of pulse output

Some flags of pulse output are listed below:

ID Function Description
Being ON when sending the
SM1000 | ‘sending pulse’ flag pulse
1 is positive direction, the
corresponding direction port is
SM1001 | Direction flag ON
Overflow flag of PULSE_1
SM1002 | accumulated pulse number | ON when overflow
Overflow flag of
accumulated pulse
SM1003 | equivalent ON when overflow
SM1010 | Pulse error flag ON when pulse error
Being ON when sending the
SM1020 | ‘sending pulse’ flag pulse
1 is positive direction, the
corresponding direction port is
SM1021 | Direction flag ON
Overflow flag of PULSE_2
SM1022 | accumulated pulse number | ON when overflow
Overflow flag of
accumulated pulse
SM1023 | equivalent ON when overflow
SM1030 | Pulse error flag ON when pulse error
Being ON when sending the
SM1040 | ‘sending pulse’ flag pulse PULSE 3




1 is positive direction, the
corresponding direction port is

SM1041 | Direction flag ON
Overflow flag of
SM1042 | accumulated pulse number | ON when overflow
Overflow flag of
accumulated pulse
SM1043 | equivalent ON when overflow
SM1050 | Pulse error flag ON when pulse error
Being ON when sending the
SM1060 | ‘sending pulse’ flag pulse
1 is positive direction, the
corresponding direction port is
SM1061 | Direction flag ON
Overflow flag of PULSE_4
SM1062 | accumulated pulse number | ON when overflow
Overflow flag of
accumulated pulse
SM1063 | equivalent ON when overflow
SM1070 | Pulse error flag ON when pulse error
Being ON when sending the
SM1080 | ‘sending pulse’ flag pulse
1 is positive direction, the
corresponding direction port is
SM1081 | Direction flag ON
Overflow flag of PULSE_5
SM1082 | accumulated pulse number | ON when overflow
Overflow flag of
accumulated pulse
SM1083 | equivalent ON when overflow
SM1090 | Pulse error flag ON when pulse error
Being ON when sending the
SM1100 | ‘sending pulse’ flag pulse
1 is positive direction, the
corresponding direction port is
SM1101 | Direction flag ON
Overflow flag of PULSE_6
SM1102 | accumulated pulse number | ON when overflow
Overflow flag of
accumulated pulse
SM1103 | equivalent ON when overflow
SM1110 | Pulse error flag ON when pulse error
Being ON when sending the
SM1120 | ‘sending pulse’ flag pulse
1 is positive direction, the
corresponding direction port is
SM1121 | Direction flag ON PULSE 7
Overflow flag of -
SM1122 | accumulated pulse number | ON when overflow
Overflow flag of
accumulated pulse
SM1123 | equivalent ON when overflow




SM1130 | Pulse error flag ON when pulse error
Being ON when sending the
SM1140 | ‘sending pulse’ flag pulse
1 is positive direction, the
corresponding direction port is
SM1141 | Direction flag ON
Overflow flag of PULSE_8
SM1142 | accumulated pulse number | ON when overflow
Overflow flag of
accumulated pulse
SM1143 | equivalent ON when overflow
SM1150 | Pulse error flag ON when pulse error
Being ON when sending the
SM1160 | ‘sending pulse’ flag pulse
1 is positive direction, the
corresponding direction port is
SM1161 | Direction flag ON
Overflow flag of PULSE_9
SM1162 | accumulated pulse humber | ON when overflow
Overflow flag of
accumulated pulse
SM1163 | equivalent ON when overflow
SM1170 | Pulse error flag ON when pulse error
Being ON when sending the
SM1180 | ‘sending pulse’ flag pulse
1 is positive direction, the
corresponding direction port is
SM1181 | Direction flag ON
Overflow flag of PULSE_10
SM1182 | accumulated pulse number | ON when overflow
Overflow flag of
accumulated pulse
SM1183 | equivalent ON when overflow
SM1190 | Pulse error flag ON when pulse error
Some special registers of pulse output are listed below:
ID Function Description
SD1000 | Current segment(No. n)
SD1001
Low 16 bit of current pulse
SD1002 | (unit is pulse number)
High 16 bit of current pulse
SD1003 | (unit is pulse number)
Low 16 bit of current pulse PULSE_ 1
SD1004 | (unit is pulse equivalent)
High 16 bit of current pulse
SD1005 | (unit is pulse equivalent)
Low 16 bit of current output
frequency (unit is pulse
SD1006 | number)




High 16 bit of current output
frequency (unit is pulse

SD1007 | number)
Low 16 bit of current output
frequency (unit is pulse
SD1008 | equivalent)
High 16 bit of current output
frequency (unit is pulse
SD1009 | equivalent)
1: pulse data block error
2: equivalent mode: pulse
number/ turn, shift amount/turn is
0
3: system parameter block
number error
4: pulse data block exceed max
limit
SD1010 | Pulse error message 10: origin return do not set near
point signal
11: origin return speed is 0
12: origin return crawling speed
is0
13: origin return speed and origin
auxiliary speed direction is
different
Error pulse data block
SD1011 | number
SD1020 | Current segment(No. n)
SD1021
Low 16 bit of current pulse
SD1022 | (unit is pulse number)
High 16 bit of current pulse
SD1023 | (unit is pulse number)
Low 16 bit of current pulse
SD1024 | (unit is pulse equivalent)
High 16 bit of current pulse
SD1025 | (unit is pulse equivalent)
Low 16 bit of current output
frequency (unit is pulse PULSE 2
SD1026 | number) -
High 16 bit of current output
frequency (unit is pulse
SD1027 | number)
Low 16 bit of current output
frequency (unit is pulse
SD1028 | equivalent)
High 16 bit of current output
frequency (unit is pulse
SD1029 | equivalent)
SD1030 | Pulse error message

1: pulse data block error




2: equivalent mode: pulse
number/ turn, shift amount/turn is
0

3: system parameter block
number error

4: pulse data block exceed max
limit

10: origin return do not set near
point signal

11: origin return speed is 0

12: origin return crawling speed
is0

13: origin return speed and origin
auxiliary speed direction is
different

Error pulse data block

SD1031 | number
SD1040 | Current segment(No. n)
SD1041
Low 16 bit of current pulse
SD1042 | (unit is pulse number)
High 16 bit of current pulse
SD1043 | (unit is pulse number)
Low 16 bit of current pulse
SD1044 | (unit is pulse equivalent)
High 16 bit of current pulse
SD1045 | (unit is pulse equivalent)
Low 16 bit of current output
frequency (unit is pulse
SD1046 | number)
High 16 bit of current output
frequency (unit is pulse
SD1047 | number)
Low 16 bit of current output PULSE 3
frequency (unit is pulse -
SD1048 | equivalent)
High 16 bit of current output
frequency (unit is pulse
SD1049 | equivalent)
1: pulse data block error
2: equivalent mode: pulse
number/ turn, shift amount/turn is
0
3: system parameter block
SD1050 | Pulse error message number error

4: pulse data block exceed max
limit

10: origin return do not set near
point signal

11: origin return speed is 0




12: origin return crawling speed
is0

13: origin return speed and origin
auxiliary speed direction is
different

Error pulse data block

SD1051 | number
SD1060 | Current segment(No. n)
SD1061
Low 16 bit of current pulse
SD1062 | (unit is pulse number)
High 16 bit of current pulse
SD1063 | (unit is pulse number)
Low 16 bit of current pulse
SD1064 | (unit is pulse equivalent)
High 16 bit of current pulse
SD1065 | (unit is pulse equivalent)
Low 16 bit of current output
frequency (unit is pulse
SD1066 | number)
High 16 bit of current output
frequency (unit is pulse
SD1067 | number)
Low 16 bit of current output
frequency (unit is pulse
SD1068 | equivalent)
High 16 bit of_Cl_Jrrent output PULSE 4
frequency (unit is pulse -
SD1069 | equivalent)
1: pulse data block error
2: equivalent mode: pulse
number/ turn, shift amount/turn is
0
3: system parameter block
number error
4: pulse data block exceed max
limit
SD1070 | Pulse error message 10: origin return do not set near
point signal
11: origin return speed is 0
12: origin return crawling speed
is0
13: origin return speed and origin
auxiliary speed direction is
different
Error pulse data block
SD1071 | number
SD1080 | Current segment(No. n) PULSE 5




SD1081

Low 16 bit of current pulse

SD1082 | (unit is pulse number)
High 16 bit of current pulse
SD1083 | (unit is pulse number)
Low 16 bit of current pulse
SD1084 | (unit is pulse equivalent)
High 16 bit of current pulse
SD1085 | (unit is pulse equivalent)
Low 16 bit of current output
frequency (unit is pulse
SD1086 | number)
High 16 bit of current output
frequency (unit is pulse
SD1087 | number)
Low 16 bit of current output
frequency (unit is pulse
SD1088 | equivalent)
High 16 bit of current output
frequency (unit is pulse
SD1089 | equivalent)
1: pulse data block error
2: equivalent mode: pulse
number/ turn, shift amount/turn is
0
3: system parameter block
number error
4: pulse data block exceed max
limit
SD1090 | Pulse error message 10: origin return do not set near
point signal
11: origin return speed is 0
12: origin return crawling speed
is0
13: origin return speed and origin
auxiliary speed direction is
different
Error pulse data block
SD1091 | number
SD1100 | Current segment(No. n)
SD1101
Low 16 bit of current pulse
SD1102 | (unit is pulse number)
High 16 bit of current pulse
SD1103 | (unit is pulse number) PULSE_6
Low 16 bit of current pulse
SD1104 | (unit is pulse equivalent)
High 16 bit of current pulse
SD1105 | (unit is pulse equivalent)




Low 16 bit of current output
frequency (unit is pulse

SD1106 | number)
High 16 bit of current output
frequency (unit is pulse
SD1107 | number)
Low 16 bit of current output
frequency (unit is pulse
SD1108 | equivalent)
High 16 bit of current output
frequency (unit is pulse
SD1109 | equivalent)
1: pulse data block error
2: equivalent mode: pulse
number/ turn, shift amount/turn is
0
3: system parameter block
number error
4: pulse data block exceed max
limit
SD1110 | Pulse error message 10: origin return do not set near
point signal
11: origin return speed is 0
12: origin return crawling speed
is0
13: origin return speed and origin
auxiliary speed direction is
different
Error pulse data block
SD1111 | number
SD1120 | Current segment(No. n)
SD1121
Low 16 bit of current pulse
SD1122 | (unit is pulse number)
High 16 bit of current pulse
SD1123 | (unit is pulse number)
Low 16 bit of current pulse
SD1124 | (unit is pulse equivalent)
High 16 bit of current pulse
SD1125 | (unit is pulse equivalent)
Low 16 bit of current output PULSE 7
frequency (unit is pulse -
SD1126 | number)
High 16 bit of current output
frequency (unit is pulse
SD1127 | number)
Low 16 bit of current output
frequency (unit is pulse
SD1128 | equivalent)
High 16 bit of current output
frequency (unit is pulse
SD1129 | equivalent)




1: pulse data block error

2: equivalent mode: pulse
number/ turn, shift amount/turn is
0

3: system parameter block
number error

4: pulse data block exceed max
limit

SD1130 | Pulse error message 10: origin return do not set near
point signal
11: origin return speed is 0
12: origin return crawling speed
is0
13: origin return speed and origin
auxiliary speed direction is
different
Error pulse data block
SD1131 | number
SD1140 | Current segment(No. n)
SD1141
Low 16 bit of current pulse
SD1142 | (unit is pulse number)
High 16 bit of current pulse
SD1143 | (unit is pulse number)
Low 16 bit of current pulse
SD1144 | (unit is pulse equivalent)
High 16 bit of current pulse
SD1145 | (unit is pulse equivalent)
Low 16 bit of current output
frequency (unit is pulse
SD1146 | number)
High 16 bit of current output
frequency (unit is pulse
SD1147 | number)
Low 16 bit of current output
frequency (unit is pulse
SD1148 | equivalent)
High 16 bit of current output
frequency (unit is pulse
SD1149 | equivalent)
1: pulse data block error
2: equivalent mode: pulse
number/ turn, shift amount/turn is
0
3: system parameter block
SD1150 | Pulse error message number error

4: pulse data block exceed max
limit

10: origin return do not set near
point signal

11: origin return speed is 0

PULSE_8




12: origin return crawling speed
is0

13: origin return speed and origin
auxiliary speed direction is
different

Error pulse data block

SD1151 | number
SD1160 | Current segment(No. n)
SD1161
Low 16 bit of current pulse
SD1162 | (unit is pulse number)
High 16 bit of current pulse
SD1163 | (unit is pulse number)
Low 16 bit of current pulse
SD1164 | (unit is pulse equivalent)
High 16 bit of current pulse
SD1165 | (unit is pulse equivalent)
Low 16 bit of current output
frequency (unit is pulse
SD1166 | number)
High 16 bit of current output
frequency (unit is pulse
SD1167 | number)
Low 16 bit of current output
frequency (unit is pulse
SD1168 | equivalent)
High 16 bit of current output
frequency (unit is pulse PULSE 9
SD1169 | equivalent) -
1: pulse data block error
2: equivalent mode: pulse
number/ turn, shift amount/turn is
0
3: system parameter block
number error
4: pulse data block exceed max
limit
SD1170 | Pulse error message 10: origin return do not set near
point signal
11: origin return speed is 0
12: origin return crawling speed
is0
13: origin return speed and origin
auxiliary speed direction is
different
Error pulse data block
SD1171 | number
SD1180 | Current segment(No. n)

SD1181




Low 16 bit of current pulse PULSE-
SD1182 | (unit is pulse number) _10
High 16 bit of current pulse
SD1183 | (unit is pulse number)
Low 16 bit of current pulse
SD1184 | (unit is pulse equivalent)
High 16 bit of current pulse
SD1185 | (unit is pulse equivalent)
Low 16 bit of current output
frequency (unit is pulse
SD1186 | number)
High 16 bit of current output
frequency (unit is pulse
SD1187 | number)
Low 16 bit of current output
frequency (unit is pulse
SD1188 | equivalent)
High 16 bit of current output
frequency (unit is pulse
SD1189 | equivalent)
1: pulse data block error
2: equivalent mode: pulse
number/ turn, shift amount/turn is
0
3: system parameter block
number error
4: pulse data block exceed max
limit
SD1190 | Pulse error message 10: origin return do not set near
point signal
11: origin return speed is 0
12: origin return crawling speed
is0
13: origin return speed and origin
auxiliary speed direction is
different
Error pulse data block
SD1191 | number
High speed special data register HSD (power-loss memory)
Code |[Function Description
HSDO |Low 16 bit of accumulated pulse number (unit is pulse number)
HSD1 [High 16 bit of accumulated pulse number (unit is pulse number)
Low 16 bit of accumulated pulse number (unit is pulse
HSD2 |equivalent)
High 16 bit of accumulated pulse number (unit is pulse PULSE
HSD3 |equivalent) 1
HSD4 |Low 16 bit of accumulated pulse number (unit is pulse number) PULSE
HSD5 [High 16 bit of accumulated pulse number (unit is pulse number) 2




HSD6

Low 16 bit of accumulated pulse number (unit is pulse
equivalent)

HSD7

High 16 bit of accumulated pulse humber (unit is pulse
equivalent)

HSD8

Low 16 bit of accumulated pulse number (unit is pulse number)

HSD9

High 16 bit of accumulated pulse number (unit is pulse number)

HSD10

Low 16 bit of accumulated pulse number (unit is pulse
equivalent)

HSD11

High 16 bit of accumulated pulse humber (unit is pulse
equivalent)

PULSE

HSD12

Low 16 bit of accumulated pulse number (unit is pulse number)

HSD13

High 16 bit of accumulated pulse number (unit is pulse number)

HSD14

Low 16 bit of accumulated pulse number (unit is pulse
equivalent)

HSD15

High 16 bit of accumulated pulse number (unit is pulse
equivalent)

PULSE

HSD16

Low 16 bit of accumulated pulse number (unit is pulse number)

HSD17

High 16 bit of accumulated pulse number (unit is pulse number)

HSD18

Low 16 bit of accumulated pulse number (unit is pulse
equivalent)

HSD19

High 16 bit of accumulated pulse humber (unit is pulse
equivalent)

PULSE

HSD20

Low 16 bit of accumulated pulse number (unit is pulse number)

HSD21

High 16 bit of accumulated pulse number (unit is pulse number)

HSD22

Low 16 bit of accumulated pulse number (unit is pulse
equivalent)

HSD23

High 16 bit of accumulated pulse number (unit is pulse
equivalent)

PULSE

HSD24

Low 16 bit of accumulated pulse number (unit is pulse number)

HSD25

High 16 bit of accumulated pulse number (unit is pulse number)

HSD26

Low 16 bit of accumulated pulse number (unit is pulse
equivalent)

HSD27

High 16 bit of accumulated pulse humber (unit is pulse
equivalent)

PULSE

HSD28

Low 16 bit of accumulated pulse number (unit is pulse number)

HSD29

High 16 bit of accumulated pulse number (unit is pulse number)

HSD30

Low 16 bit of accumulated pulse number (unit is pulse
equivalent)

HSD31

High 16 bit of accumulated pulse humber (unit is pulse
equivalent)

PULSE

HSD32

Low 16 bit of accumulated pulse number (unit is pulse number)

HSD33

High 16 bit of accumulated pulse number (unit is pulse number)

HSD34

Low 16 bit of accumulated pulse number (unit is pulse
equivalent)

HSD35

High 16 bit of accumulated pulse humber (unit is pulse
equivalent)

PULSE

HSD36

Low 16 bit of accumulated pulse number (unit is pulse number)




HSD37 [High 16 bit of accumulated pulse number (unit is pulse number)
Low 16 bit of accumulated pulse number (unit is pulse PULSE
HSD38 [equivalent) 10
High 16 bit of accumulated pulse number (unit is pulse B
HSD39 lequivalent)




7 Communication Function

This chapter mainly includes: basic concept of communication, Modbus
communication and field bus X-NET.
Relative Instruction

Mnemonic Function Circuit and soft components Chapter
MODBUS Communication

COLR Coil Read }HH COLR‘ 51‘ <9 ‘ 3 ‘ D1 ‘ D2 ‘ 7-2-3
INPR Input coil read H}—‘ INPR‘ s1 \ 52 \ 53 \ DI \ D2 \ 7-2-3
coLw single coil write | —i— COLW/| D1 b2 | s1 | 52 | 7.2-3
MCLW Multi-coil write | —{F— MCLW | DI | b2 | D3| s1 | 82 | 7-2-3
REGR Register read —ik— REGR | SI | 52| 83| p1 | 02 | 7-2-3
INRR nputregister | L INRR | 51| s2[ s3 [ o1 [ n2 | 723
REGW fv'ﬂt%'e register —{— REGW | D1 | D2 | 51 | s2 | 7-2-3
MRGW piregister | i MRew | p1| p2| D3| st | s2 | 7-23
X-NET communication

BIT_ READ | Read bit crlemrenla el [kl vo ],
BIT_WRITE | Write bit [t BITWRITE| K1 | k3 | K2 | K0 | K8 | MO | | 7-35
REG_READ Read register —#—] REG READ [ K1 | K2 [Ki28 | Ko [ K10 | Do | | 7-3-5
REG_WRITE | Write register o reewante | ke [ s [raze] w0 [0 oo ],

7-1. Summary

XD3, XDM series PLC main units can fulfill your requirement on communication and
network. They not only support Modbus RTU, but also support Modbus ASCII and field bus
X-NET. XD3, XDM series PLC offer multiple communication methods, with which you can
communicate with the devices (such as printer, instruments etc.) that have Modbus
communication protocol.

7-1-1. COM port

COM Port

XD3, XDM series PLC have 2 COM ports (Portl, Port2)




COM 1 (Portl) is programming port, support RS232, and can be used to download the
program and connect with the other devices. The parameters (baud rate, data bit etc) of this
COM port can be set by software.

Note: If COM1 can’t connect to PC successfully after parameters are changed, users can
stop the PLC when start, and then initialize the PLC.

COM 2 (Port2) is communication port. It can be used to download program and connect with
other devices. The parameters (baud rate, data bit etc) of this COM port can be changed by
software. Port2 supports both RS232 and RS485 (RS485 is at output terminal, terminal A is
485+, terminal B is 485-) and X-NET. But these two ports cannot be used at the same time.

COM1 RS232

COM2 RS232
Extended

v

Extended port
Com4

COM2 RS485 or
Field bus X-NET

RS232 port

» COML1 (Portl) Pin definitir— COM2 (Port2) Pin definition:
2: PRG
4: RxD 4: RxD
5: TxD 5: TxD
6: VCC 8: GND
8: GND

Mini Din 8 pin female port Mini Din 8 pin female port

Note:
1. COM1 supports RS232 and USB port, but they cannot be used at the same time.

2. COM2 supports X-NET and RS485, but X-NET and RS485 cannot be used at the same
time.

2. RS485 port



About RS485 port, A is “+” signal. B is “-” signal.
Please use twisted pair cable for RS485. (See below diagram). But shielded twisted pair
cable is better and the single-ended connect to the ground.

= Send N\ ~_ Receive
A Inperference signal
=N\J Receive N\ Send

7-1-2. Communication parameters

Communication Parameters

Station Modbus station number: 1~254
Baud Rate 300bps~115.2Kbps

Data Bit 8 data bits, 7 data bits

Stop Bit 2 stop bits, 1 stop bit

Parity Even, Odd, No check

The default parameters of COM1.: Station number is 1, baud rate is 19200bps, 8 data bits, 1

stop bit, even parity.

Note: Do not modify COM1 parameters, otherwise connection between PLC and PC

may fail!

XD3, XDM series PLC can set the parameters by the COM ports.

CcoM1 Function Description Note

SFD600* | Communication mode gﬁe value of corresponding

SED6EOL* Communication Baud rate, data bit, stop | See value of corresponding
format bit, parity bit

SFDEO2* | rame timeout Unit: character High 8 bits invalid
judgment time

SFD603* | Reply timeout High 8 bits invalid
judgment time

SFD604 Dela_y time before Unit: ms
sending

COM?2

SFD610* | Communication mode ﬁﬁe value of corresponding

SED611* Communication Baud rate, data bit, stop | See value of corresponding
format bit, parity bit

SFDe12* | Trame timeout Unit: ms
judgment time




SED613* Replytlme_out Unit: ms, |f set to be O it
judgment time means no timeout wait
SFD614 dela)_/ time before Unit: ms
sending
Timeout:

Frame timeout judgment set to be 0: then wait for time of a character, and it means over if
timeout; 8bit unsigned number.
Reply timeout judgment set to be 0: no timeout; 16bits unsigned number.
Delay time before sending set to be 0: no delay; 16bits unsigned number.

Value of corresponding bit in SFD600, SFD610

Bit

Value

0~7: Modbus station No

Modbus station No

mode

8~15: communication

0: modbus RTU mode (default)
1: modbus ASCII mode

Value of corresponding bit in SFD601, SFD611

Bit Value
0~1: Buffer bits 0x0, 8bits 0x1, 16bits
2: Start symbol 0x0, no start symbol 0x1, start
symbol
3: End symbol 0x0, no end symbol 0x1, end symbol
4~T: extra 0x0, no extra parity 0x1, and parity | Ox2, CRC parity
communication
parity

8~15: Reserved

XD3 series communication parameters

SFD601 (COM1) /SFD611 (COM2) :

|15]14 131211 ]10[9 [8 |7 [6 |5 |4 [3 [2 |1 |0 |

L——p 0: No parity
1. Odd parity

—

: Even parity

0: 2 stop bits
2: 1 stop bit

0: 8bits data
1: 7bits data

>

— Baud rate: see

below table

2
bit0~bit3 baud rate:
Bit

Value

0~3: baud rate

0x0, BaudRate600

0Ox1, BaudRate1200

0x2, BaudRate2400

0x3, BaudRate4800

0x4, BaudRate9600

0x5, BaudRate19200

0x6, BaudRate38400

0x7, BaudRate57600

0x8,
BaudRate115200

0x9,BaudRate192000

0xA,BaudRate25600
0

0xB,BaudRate28800
0

0xC,BaudRate38400
0

0xD,BaudRate51200
0

OxE,BaudRate576000




OxF,

BaudRate768000
4~T7: data bit 0x0, 8bits 0x1, 7bits
8~11: stop bit 0x0, 2bits 0x2, 1bit
i O.dd e 0x0, none Ox1, odd parity 0x2, even parity
even parity

Note: Users don’t have to modify each communication parameter by SFD separately. It is
much more convenient to modify parameters by XINJEconfig software.

For example, two XD3-32T-E will X-Net communicate with each other by RS485.

Note: Please connect PLC with PC through USB cable before configuration. The USB cable
is the same to HMI download cable. Please install the USB driver before using it.

1. Open the XINJEconfig software

ol Welcome to use this Config Tool =
File  Ceonfig Help

2. click config/find device to show below window, then choose com port and deivce type.
Click confirm.

o5 Form_ChooseC.. — U

ChooseComport COM3| W

DeviceType PLC W

Corfirm Cancel



3. Click config/single device/comport

ol

(7]

Welcome to use this Config Tool

File | Config | Help

FindDevice

| SingleDevice

k

LocalMachine

k

Comport

Route

4. set the serial port parameters in below window

5! ComportConfig - O
ComportMo 1= MODEUS
ChooseMet Station| D hd
(1 ¥ Net BaudRate |13200 W
(@) Modbus DataBits |8 W
Tz Parity Even W
- StopBits 1 W
ChoosePHY R5232 ReplyTime | 300 ms
RetryTimes |3
ReadConfig WriteConfig
SendDelay |3 ms

Mote:Corfigration will take effect

afterthe power is re-up

(@) RTU () AsCll

5. After setting, click writeconfig. It will show write success window.

Write configration success!

oK




7-2. MODBUS communication

7-2-1. Function

XD3, XDM series PLC support both Modbus master and Modbus slave.

Master mode: When PLC is set to be master, it can communicate with other slave devices

which have MODBUS-RTU or MODBUS-ASCII protocol via Modbus instructions; it also

can change data with other devices.

For example: Xinje XD3 series PLC can control inverter by Modbus.

Slave mode: When PLC is set to be slave, it can only response with other master devices.

Master and slave: In RS485 network, there can be one master and several slaves at one time

(see below diagram). The master station can read and write any slave station. Two slave

stations cannot communicate with each other. Master station should write program and read

or write one slave station; slave station has no program but only response the master station.
(Wiring: connect all 485+, connect all 485-)

~
~
~

\

In RS232 network (see below diagram), there can only be one master and one slave at one

time.
Maste ) _ _ _ _ . .

There is dotted line in the diagram. It means any PLC can be master station when all PLC in
the network don’t send data. As the PLC do not have unified clock standard, communication
will fail when more than one PLC send data at one time. It is not recommended to use.
Note:

1. For XD3 series PLC, RS232 and RS485 only support half-duplex.

2. For XC series PLC, if master PLC send one data to slave PLC, and master PLC send data
again before slave PLC receiving the last one completely, slave PLC end data error may
occur; For XD3 series PLC, we solve this problem by adding waiting time before
communication (COM1/COM2: SFD1337/SFD1347), which means the slave PLC will
receive the next data only after some time the last data finished.

o9

U



7-2-2. Changing of Modbus instruction

Modbus instruction handling mode has changed, users can write Modbus instructions directly
in program, the protocol station will queue up Modbus requests, which is not the same task
with communication; It means users can use one triggering condition to trigger multiple
Modbus instructions at the same time. PLC will queue up Modbus requests according to
protocol station, which will lead to communication error in XC series PLC.

MO
—

COLR K1 K500 K3 M1 K2 ’»

MCLW K1 K500 K3 M1 K2 }

L1

REGW K1 K500 D1 K2 }

XC series (x)

MO

— COLR K1 K500 K3 M1 K2 ’»

MCLW K1 K500 K3 M1 K2 }

L1

REGW K1 K500 D1 K2 }

XD3 series (\)
Note: XD3 series PLC sequence block has cancelled Modbus communication instructions,
which is replaced by the current Modbus instruction handling mode.

7-2-3. Communication address

The soft component’s code in PLC corresponds with Modbus ID number, please see the
following table:
XD3 series PLC Modbus address and internal soft component table:

Modbus Modbus
type component | Address number | address address
(Hex) (decimal)
M MO~M7999 8000 0~1F3F 0~7999
XO0~X77 (main unit) 64 5000~503F 20480~20543
X10000~X10077 5100~513F 20736~20799
64
(#1 module)
. X10100~X10177 5140~517F 20800~20863
Coil (#2 module) 64
bit X X10200~X10277 64 5180~51BF 20864~20927
(#3 module)
X10300~X10377 64 51CO~51FF 20928~20991
(#4 module)
X10400~X10477 64 5200~523F 20992~21055




(#5 module)

X10500~X10577 64 5240~527F 21056~21119

(#6 module)

X10600~X10677 64 5280~52BF 21120~21183

(#7 module)

X10700~X10777 64 52C0~52FF 21184~21247

(#8 module)

X11000~X11077 64 5300~533F 21248~21311

(#9 module)

X11100~X11177 64 5340~537F 21312~21375

(#10 module)

>B<12)(;ooo~x20077(#1 64  |58D0~500F | 22736~22799

Y0~77(main unit) 64 6000~603F 24576~24639

Y10000~Y10077 6100~613F 24832~24895

64
(#1 module)
Y10100~Y10177 6140~617F 24896~24959
64

(#2 module)

Y10200~Y10277 64 6180~61BF 24960~25023

(#3 module)

Y10300~Y 10377 64 61CO0~61FF 25024~25087

(#4 module)

Y10400~Y 10477 64 6200~623F 25088~25151

(#5 module)
Y Y10500~Y10577 64 6240~627F 25152~25215

(#6 module)

Y10600~Y 10677 64 6280~62BF 25216~25279

(#7 module)

Y10700~Y 10777 64 62C0~62FF 25280~25343

(#8 module)

Y11000~Y11077 64 6300~633F 25344~25407

(#9 module)

Y11100~Y11177 64 6340~637F 25408~25471

(#10 module)

\B([Z)(;OOO*YZOOW(“ 64 | 68DO~6I0F | 26832~26895
S S0~S1023 1024 7000~73FF 28672~29695
SM SM0~SM2047 2048 9000~97FF 36864~38911
T TO~T575 576 A000~A23F 40960~41535
C C0~C575 576 B0O00~B23F | 45056~45631
ET ETO~ET31 32 C000~CO1F 49152~49183
SEM SEMO0~SEM31 32 C080~CO09F 49280~49311
HM*? HMO0~HM959 960 C100~C4BF | 49408~50367
HS™! HS0~HS127 128 D900~D97F | 55552~55679
HT™ HTO~HT95 96 E100~E15F 57600~57695
HC™ HCO0~HC95 96 ES00~ES5F 58624~58719
HSC™ HSCO~HSC31 32 E900~E91F 59648~59679
D D0~D7999 8000 0~1F3F 0~7999

Register IDO~ID99(main unit) | 100 5000~5063 20480~20579
word | 1D ID10000~ID10099 1109 | 5100~5163 | 20736~20835

(#1 module)




ID10100~1D10199

100 5164~51C7 20836~20935
(#2 module)
ID10200~1D10299 100 51C8~522B 20936~21035
(#3 module)
ID10300~1D10399 100 522C~528F 21036=21135
(#4 module)
ID10400~1D10499 100 5290~52F3 21136~21235
(#5 module)
ID10500~1D10599 100 52F4~5357 21236~21335
(#6 module)
ID10600~1D10699 100 5358~53BB
(#7 module) 21336~21435
ID10700~1D10799 100 53BC~541F 21436~21535
(#8 module)
ID10800~1D10899 100 5420~5483
(#9 module) 21536~21635
ID10900~1D10999 100 5484~54E7
(#10 module) 21636~21735
1D20000~1D20099 100
(#1 BD) 58D0~5933 22736~22835
uQn[i)t()’~QD99(ma'” 100 | 6000~6063 | 24576~24675
QD10000-QDI0099 | 15y | 6100~6163 | 24832~24931
(#1 module)
QD10100~QD10199 | 100 6164~61C7 24932~25031
(#2 module)
QD10200~QD10299 | 100 61C8~622B 25032~25131
(#3 module)
QD10300~QD10399 | 100 622C~628F 25132~25231
(#4 module)
QD10400~QD10499 | 100 6290~62F3 25232~25331
QD (#5 module)
QD10500~QD10599 | 100 25332~25431
62F4~6357
(#6 module)
QD10600~QD10699 | 100 6358~63BB 25432~25531
(#7 module)
QD10700~QD10799 | 100 63BC~641F 25532~25631
(#8 module)
QD10800~QD10899 | 100 6420~6483 25632~25731
(#9 module)
QD10900~QD10999 | 100 _ 25732~25831
(#10 module) 6484~64E7
QD20000~QD20099 _ N
(#1 BD) 100 68D0~6933 26832~26931
SD SD0~SD2047 2048 7000~77FF 28672~30719
TD TDO~TD575 576 8000~823F 32768~33343
CD CDO0~CD575 576 9000~923F 36864~37439
ETD ETDO~ETD31 32 AO000~AO01F 40960~40991
HD*! HDO~HD999 1000 A080~A467 41088~42087
HSD*! HSD0~HSD499 500 B880~BA73 47232~47731
HTD*! HTDO~HTD95 96 BC80~BCDF | 48256~48351
HCD™! HCDO0~HCD95 96 C080~CODF | 49280~49375




HSCD™* HSCDO0~HSCD31 32 C480~CA49F 50304~50335
FD*? FDO~FD6143 6144 C4C0~DCBF | 50368~56511
SFD™? SFD0~SFD1999 2000 E4CO~EC8F | 58560~60559
FS™2 FSO~FS47 48 FACO~FAEF | 62656~62703

XDM series PLC Modbus address and internal soft component table:

Modbus Modbus
Type component | Address numbers | address address
(hex) (decimal)

M MO0~M20479 20480 0~4FFFF 0~20479
X0~X77(main unit) 64 5000~503F | 20480~20543
X10000~X10077 5100~513F | 20736~20799

64
(#1 module)
X10100~X10177 5140~517F | 20800~20863
64
(#2 module)
X10200~X10277 64 5180~51BF | 20864~20927
(#3 module)
X10300~X10377 64 51C0~51FF | 20928~20991
(#4 module)
X10400~X10477 64 5200~523F | 20992~21055
(#5 module)
X10500~X10577 64 5240~527F | 21056~21119
(#6 module)
X10600~X10677 64 5280~52BF | 21120~21183
(#7 module)
X10700~X10777 64 52C0~52FF | 21184~21247
(#8 module)

X X11000~X11077 64 5300~533F | 21248~21311

(#9 module)
Cail X11100~X11177 64 5340~537F 21312~21375
bit (#10 module)
X11200~X11277 64 5380~53BF | 21376~21439
(#11 module)
X11300~X11377 64 53C0~53FF | 21440~21503
(#12 module)
X11400~X11477 64 5400~543F 21504~21567
(#13 module)
X11500~X11577 64 5440~547F | 21568~21631
(#14 module)
X11600~X11677 64 5480~54BF | 21632~21695
(#15 module)
X11700~X11777 64 54CO0~54FF | 21696~21759
(#16 module)
X20000~X20077
(#1 BD) 64 58D0~590F | 22736~22799
YO0~77(main unit) 64 6000~603F | 24576~24639
Y10000~Y 10077 640 6100~613F | 24832~24895

v (#1 module)

Y10100~Y10177 6140~617F | 24896~24959
64

(#2 module)

Y10200~Y 10277 64 6180~61BF | 24960~25023




(#3 module)

Y10300~Y10377 64 61C0~61FF | 25024~25087

(#4 module)

Y10400~Y10477 64 6200~623F | 25088~25151

(#5 module)

Y10500~Y 10577 64 6240~627F | 25152~25215

(#6 module)

Y10600~Y 10677 64 6280~62BF | 25216~25279

(#7 module)

Y10700~Y10777 64 62C0~62FF | 25280~25343

(#8 module)

Y11000~Y11077 64 6300~633F | 25344~25407

(#9 module)

Y11100~Y11177 64 6340~637F | 25408~25471

(#10 module)

Y11200~Y 11277 64 6380~63BF | 25472~25535

(#11 module)

Y11300~Y11377 64 63C0~63FF | 25536~25599

(#12 module)

Y11400~Y 11477 64 6400~643F | 25600~25663

(#13 module)

Y11500~Y 11577 64 6440~647F | 25664~25727

(#14 module)

Y11600~Y 11677 64 6480~64BF | 25728~25791

(#15 module)

Y11700~Y 11777 64 64C0~64FF | 25792~25855

(#16 module)

\B(é(;OOO~Y20077(#l 64 68D0~690F | 26832~26895
S S0~S7999 8000 7000~8F3F | 28672~36671
SM SM0~SM4095 4096 9000~9FFF | 36864~40959
T TO0~T4095 4096 AO000~AFFF | 40960~45055
C C0~C4095 4096 B000~BFFF | 45056~45151
ET ETO~ET39 40 C000~C027 | 49152~49191
SEM SEMO~SEM127 128 CO080~COFF | 49280~49407
HM ™ HMO0~HM6143 6144 C100~D8FF | 49408~55551
HS* HS0~HS999 1000 D900~DCEF | 55552~56551
HT*! HTO0~HT1023 1024 E100~E4FF | 57600~58623
HC*! HC0~HC1023 1024 ES00~E8FF | 58624~59647
HSC™ HSC0~HSC36 40 E900~E927 | 59648~59687
D D0~D20479 20480 | 0~4FFF 0~20479

IDO~1D99(main unit) | 100 5000~5063 | 20480~20579

ID10000-1D10099 100  |5100~5163 | 20736~20835

(#1 module)

: ID10100~1D10199
\Il?vt(a)g:jster ID (#2 module) 100 5164~51C7 | 20836~20935

1D10200~1D10299 100 51C8~522B 20936~21035

(#3 module)

ID10300~1D10399 100 522C~528F 21036~21135

(#4 module)

1D10400~1D10499 100 5290~52F3 21136~21235




(#5 module)

ID10500~1D10599 100 52F4~5357 21236~21335

(#6 module)

ID10600~1D10699 100 5358~53BB 21336~21435

(#7 module)

ID10700~1D10799 100 53BC~541F 21436~21535

(#8 module)

ID10800~1D10899 100 5420~5483 21536~21635

(#9 module)

ID10900~1D10999 100 5484~54E7

(#10 module) 21636~21735

ID11000~1D11099 100 54E8~554B

(#11 module) 21736~21835

ID11100~1D11199 100 554C~55AF

(#12 module) 21836~21935

ID11200~1D11299 100 55B0~5613

(#13 module) 21936~22035

ID11300~1D11399 100 5614~5677

(#14 module) 22036~22135

ID11400~1D11499 100 5678~56DB

(#15 module) 22136~22235

ID11500~1D11599 100 56DC~573F

(#16 module) 22236~22335

ID20000~1D20099(#1 100

BD) 58D0~5933 | 22736~22835

QDO0~QD99(main unit) | 100 6000~6063 | 24576~24675

QD10000-QD10099 100 6100~6163 | 24832~24931

(#1 module)

QD10100~QD10199 100 6164~61C7 24932~25031

(#2 module)

QD10200~QD10299 100 _ 25032~25131

(#3 module) 61C8~622B

QD10300~QD10399 100 622C~628F 25132~25231

(#4 module)

QD10400~QD10499 100 _ 25232~25331

(#5 module) 6290~62F3

QD10500~QD10599 100 62F4~6357 25332~25431

(#6 module)

QD10600~QD10699 100 _ 25432~25531
QD (#7 module) 6358~63BB

QD10700~QD10799 100 63BC~641F 25532~25631

(#8 module)

QD10800~QD10899 100 6420~6483 25632~25731

(#9 module)

QD10900~QD10999 100 6484~64ET 25732~25831

(#10 module)

QD11000~QD11099 100 64ES~654B 25832~25931

(#11 module)

QD11100~QD11199 100 654C~65AF 25932~26031

(#12 module)

QD11200~QD11299 100 65B0~6613 26032~26131

(#13 module)

QD11300~QD11399 100 6614~6677 | 26132~26231




(#14 module)

OD11400~QD11499 | 100 c675-6o0p | 2623226331

(#15 module)

OD11500~QD11599 | 100 coDC_o7ar | 2633226431

(#16 module)

SB)ZOOOO~QD20099(#1 100 68D0~6933 | 26832~26931
) SD0~SD4095 4096 | 7000~7FFF | 28672-32767
™D TDO~TD4095 4096 | 8000~8FFF | 32768-36363
cD CDO~CD4095 4096 | 9000~OFFF | 36864-40959
ETD ETDO~ETD39 20 AO00-A027 | 40960~40999
HD HDO~HD6143 6144 | AOBO-BSTF | 41088-47231
HSD'! | HSDO~HSD1023 1024 | B8B0-BCTF | 47232-48255
HTD'® | HTDO-HTD1023 1024 | BC80~COTF | 4825649279
HCD'T | HCDO-HCD1023 1024 | COB0~C47F | 49280~40303
HSCD'! | HSCDO~HSCD39 40 C480~C4A7 | 50304-50343
FD2 FDO-FD8191 8102 | CACO~E4BF | 50368-58559
SFD 2 SFDO~SFD4095 4096 | EACO~FABF | 58560~62655
S FSO~FS255 256 FACO~F5BF | 6265662911

Note:

1. *1 is power-off retentive range, *2 is flash range.

2. The address is usually for Modbus-RTU and Modbus-ASCII communication when PLC
works as lower computer, and upper computer: configuration/screen/PLC......

3. If upper computer is PLC, then we write program according to Modbus-RTU or Modbus-
ASCII protocol; if upper computer is configuration or touch screen, there will be two
situations: 1. with xinje driver. E.g.: xinje touch screen/ Real bridge configuration can use
PLC soft components directly (YO/MO). 2. without Xinje driver. Then users have to use below
address to define variables after select Modbus-RTU or Modbus-ASCII protocol.

4. For Octonary /O, calculate corresponding octonary I/O Modbus address.

7-2-4 Modbus data format

Modbus transmission mode:

There are two transmission modes: RTU and ASCII; It defines serial transmission of bit
content in message domain; it decides how information to pack and decode; transmission
mode (and port parameters) of all devices in Modbus serial links should be the same.
Modbus-RTU data structure

RTU mode:

Under Modbus RTU (remote terminal unit) mode, message has two 4-bit hexadecimal
characters in every 8-bit byte. This mode has very high data density, higher throughput rate
than Modbus ASCII. Every message should be sent by continuous characters.

RTU mode frame check domain: cycle redundancy check (CRC) .

RTU mode frame description:

Modbus Function data CRC
station code
1 byte 1 byte 0~252 byte 2 byte




CRC CRC low

high
Format:
START No input signal = 10ms
Address (station) Communication address: 8-bit binary
Function Function code: 8-bit binary
DATA (n-1) Data content:
...... *Q_hi _
DATAD N*8-bit data, N<=8, max 8 bytes
CRC CHK Low CRC check code
CRC CHK High 1§—b!t CRC check code is consist of two 8-
bit binary
END No input signal = 10ms

2. Modbus address:

00H: All the Xinje XC series PLC broadcast
01H: Communicate with address 01H PLC.
OFH: Communicate with address 15H PLC.
10H: Communicate with address 16H PLC and so on. Up to 254 (FEH) .

slave stations don’t response.

3. Function and DATA:

Function Function Modbus instruction
code
01H Read coil COLR
02H Read input coil INRR
03H Read register REGR
04H Read input register | INRR
05H Write coil COoLW
06H Write register REGW
10H Write multi- MRGW
register
OFH Write multi-coil MCLW

Take 06H function code as example (single register write) , and introduce data format (other
function code is similar to this):
E.g.: upper computer write data to PLC H0002 (D2).

RTU mode:

Asking format Response format

ID 01H ID 01H

Function code 06H Function code 06H

Register ID 00H Register ID 00H
02H 02H

Data content 13H Data contents 13H
88H 88H

CRC CHECK High | 25H CRC CHECK High 25H

CRC CHECK Low | 5CH CRC CHECK Low 5CH

Explanation:
1. Address is PLC station no.



2. Function code is Modbus-RTU protocol read/write code.

3. Register address is the PLC modbus address, please see chapter 7-2-2.

4. Data content is the value in D2.

5. CRC CHECK High / CRC CHECK Low is high and low bit of CRC check value.

If 2 pieces of Xinje XD3 series PLC communicate with each other, write K5000 to D2.

MO
—MN | REGW K1 HO0002 K5000 K2 }{

MO is trigger condition (Rising edge). If communication fails, the instruction will try twice. If
the third time communication fails, then communication ends.
The relationship between REGW and Modbus RTU protocol (other instructions are the same)

REGW Function code 06H
K1 Station no.

HO0002 Modbus address
K5000 Data contents 1388H
K2 PLC serial port

The complete communication datum are: 01H 06H 00H 02H 13H 88H (system take CRC
checking automatically)

If monitor the serial port2 data by serial port debugging tool, the datum are: 01 06 00 02 13
88 25 5C

Note: The instruction doesn’t distinguish decimal, hex, binary, octal etc. For example,
B10000, K16 and H10 are the same value, so the following instructions are the same.
REGW K1 B111110100 D1 K2

REGW K1 K500 D1 K2

REGW K1 HI1F4 D1 K2

Modbus-ASCII data structure

ASCII mode:

For Modbus ASCII (American Standard Code for Information Interchange) mode in serial
links, every 8-bit byte is sent as two ASCII characters. When communication links and
devices do not fit RTU mode timing monitor, we usually use the ASCII mode.

Note: One byte needs two characters, so ASCII mode has lower inefficiency than RTU
mode.

E.g.: Byte 0X5B will be encoded as two characters: 0x35 and 0x42 (ASCII code 0x35
="5", 0x42="B") .

ASCII mode frame check domain: Longitudinal Redundancy Checking (LRC)

ASCII mode frame description:

Start mark | Modbus no. | Function code | data LRC End mark
1 character 0~252*2 2 characters
0X3A 2 characters | 2 characters characters 2 characters 0x0D | OXOA
Format:
STX (3AH) Start mark=3AH

Address code high bit
Address code low bit

Communication position (no) :




Consist of 2 ASCII codes

Function code high bit

Function code low bit

Function code (command) :

Consist of 2 ASCII codes

Instruction start ID

Instruction start ID

Instruction start ID

Instruction start ID

Command start bit:
Consist of 4 ASCII codes

Data length

Data length

Data length

Data length

Length from start to end:
Consist of 4 ASCII codes

LRC check high bit

LRC check low bit

LRC check code:
Consist of 2 ASCII codes

END high bit

End mark:

END Hi=CR (ODH)> , END Lo=CR

END low bit COAH)

2. Communication address:

00H: All Xinje XC series PLC broadcast—— slave stations do not response.
01H: Communicate with address 01H PLC.

OFH: Communicate with address 15H PLC.

10H: Communicate with address 16H PLC.

And so on, up to 254 (FEH) .

3. Function and DATA:

Function | Function Corresponding modbus
code
01H Read coil COLR
02H Read input coil INRR
03H Read register REGR
04H Read input register INRR
05H Write single coil COLW
06H Write single register REGW
10H Write multiple MRGW
registers
OFH Write multiple coils MCLW

Take 06H function code (write single register) as example, and introduce data format
(other functions are the similar to this) :
E.g.: upper computer write data to PLC H0002 (D2).

ASCII mode:
Start mark 3AH
ID 30H
31H
Function code 30H
36H
Register ID high byte 30H
30H
Register ID low byte 30H




32H
Data content high byte 31H
33H
Data content low byte 38H
38H
LRC 35H
43H
End mark ODH
0AH
Description:

1. ID is PLC station number.

2. Function code is Modbus-ASCII protocol read/write code.

3. Register ID is the PLC modbus communication ID, please see chapter 7-2-2.

4. Data content is the value in D2.

5. LRC CHECK Low / CRC CHECK High is low and high bit of CRC check value.

If two pieces of Xinje XD3 PLC communicate with each other, write K5000 to D2.

MO
—N | REGW K1 HO0002 K5000 KZ}{

MO is trigger condition (rising edge). When Xinje PLC communicates by Modbus, if
communication fails, the instruction will try twice. If the third time communication fails, then
communication ends.

The relationship between REGW and ASCII protocol (other instructions are similar to this):

REGW Function code 06H

K1l Station number

H0002 Modbus ID

K5000 Data content is 1388H

K2 PLC communication serial port

Complete data string: 3AH 30H 31H 30H 36H 30H 30H 30H 32H 31H 33H 38H 38H
35H 43H (system take CRC checking automatically)

If monitor the serial port2 by serial port debugging tool, the datum are: 3AH 30H 31H 30H
36H 30H 30H 30H 32H 31H 33H 38H 38H 35H 43H ODH 0AH

Note: The data does not distinguish decimal, binary, hexadecimal etc. For example, B10000,
K16 and H10 are the same value, so the following instructions are the same.

REGW K1 B111110100 D1 K2

REGW K1 K500 D1 K2

REGW K1 H1F4 D1 K2

7-2-5. Communication Instructions

Modbus instructions include coil read/write, register read/write; below, we describe these

Instructions in details:
The operand definition in the instruction:
1. Remote communication station and serial port number.



E.g.: one PLC connects 3 inverters. PLC needs to write and read the parameters of inverter.
The inverter station number is 1.2 and 3. So the remote communication number is 1.2 and 3.

2. Remote register/coil start ID number:

Assign remote coil/register number: the start coil/register ID of PLC read and write, it is
normally used with ‘assigned coil/register number’.

E.g.: PLC read Xinje inverter’s output frequency (H2103), output current (H2104) , bus
voltage (H2105) , then remote register/coil start ID is H2103, assigned coil number is K3.

3. Local receipt/send coil/register address: Coil/register in PLC used to exchange data with
lower computer.
E.g.: write coil MO: write MO status to assigned address in lower computer

Write register DO: write DO value to assigned address

Read coil M1: read content in lower computer assigned address to M1

Read register D1: read content in lower computer assigned address to D1

Coil Read [COLR]
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 XD3, XDM
condition models
Hardware - Software -
requirement Requirement
Operands
Operands | Function Type
S1 Specify the remote communication station 16 bits, BIN
S2 Specify the remote coil start address 16 bits, BIN
S3 Specify the coil quantity 16 bits, BIN
D1 Specify the local coil start address bits
D2 Specify the serial port no. 16 bits, BIN
Suitable soft components
Word Operands System Constant | Module
D*| > [ TO* | co* | DX | DY | DM* [ DS* [ KH D] QD

S1 ° . ° ° °

S2 ° . ° ° °

S3 ° . °

Operands System

X Y[ m]|s<[1]c| Dum
D1 oo | o o | o °




Bit

Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM. M includes M, HM, SM; S includes S and HS; T includes T and
HT; Cincludes C and HC.

Function

o (s1) (s2) (s2) (o) (o2)
P}—{COLR K1 ‘KSOO‘ K3 \ Ml‘KZ‘

Instruction to read coil, Modbus function code 01H.
Serial port: K1~K3.
Operands S3: K1~K984, the max coil quantity is 984.

Input coil read [INPR]

Summary

Write input coils status in specified station to the local station.
Input coil read[INPR]
16 bits INPR 32 bits -
instruction instruction
Execution Normally ON/OFF, rising Suitable XD3, XDM
condition edge models
Hardware - Software -
requirement requirement

Operands
Operands | Function Type
S1 Specify remote communication no. 16 bits, BIN
S2 Specify remote coil start address number 16 bits, BIN
S3 Specify coil number 16 bits, BIN
D1 Specify start address number of local receipt bit

coils

D2 Specify serial port number 16 bits, BIN

Suitable soft components

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

S3 ° ° ° °

°
°
D2 K




Operands System
. M*| S| T*| C*| Dnm
Bit D1 o | o | e o | o

Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S
and HS; T includes T and HT; C includes C and HC.

Function

INPR ‘ K1 ‘K500‘ K3 ‘ M1 ‘ K2 ‘

. & @ ® @ @
e

Instruction to read input coil, Modbus function code is 02H.

Serial port: K1~K3.

Operand S3: K1~K984, max input coil number is 984.

When X0 is ON, then execute COLR or INPR instruction, set communication end flag after
executing the instruction; When X0 is OFF, no operation. If communication errors, it will
resend automatically. If the third time communication fails, then error flag forms. Users can
check the relative registers to find the reason.

Coil Write [COLW]

Summary

Write input coils status in specified station to the local station.
Coil write [COLW)]
16 bits coLw 32 bits -
instruction instruction
Execution Normally ON/OFF. rising | Suitable XD3, XDM
Condition edge Models
Hardware - Software -
Requirement Requirement

Operands
Operands | Function Type
D1 Specify remote communication number 16 bits, BIN
D2 Specify remote coil start address number 16 bits, BIN
S1 Specify start address number of local send coil bit
S2 Specify serial port number 16 bits, BIN




Suitable soft components

Operands System Constant | Module
Word D*[ FD | TO* | CD* | DX | DY | DM* | DS* | KH ID| QD
D1 ° ° ° ° °
D2 ° ° ° ° °
S2 K
Operand System
. Y| M| S| T C*| Dhm
Bit S1 o | o | e ° ° °

Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S
and HS; T includes T and HT; C includes C and HC.

Function

B o @ @
%M—{COLW Ki | Kso0 [ m1 | K2 |

Instruction to write coil, Modbus function code is 05H.
Serial port: K1~K3.

Multi-coils write [MCLW]

Summary
Write input coils status in the local station to the specified station.

Multi-coils write [MCLW)]
16 bits MCLW 32 bits -
instruction instruction
Execution Normally ON/OFF, rising Suitable XD3, XDM
Condition edge models
Hardware - Software -
Requirement Requirement

Operands
Operands | Function Type
D1 Specify remote communication number 16 bits, BIN
D2 Specify remote coil start address number 16 bits, BIN
D3 Specify coil number 16 bits, BIN




S1 Specify start address number of local send coils | bit

S2 Specify serial port number 16 bits, BIN

Suitable soft components

Word Operands System Constant | Module
D*|[ D | TO* | CD* | DX | DY | DM* | DS* | KH ID | QD
D1 ° ° ° ° °
D2 . . ° ° °
D3 . . ° ° °
S2 K
Operands System
Bit X|Y| M| S| T| C|Dum

S1 AEKRK] o |o | o

Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S
and HS; T includes T and HT; C includes C and HC.

Function

MCLW‘ K1 ‘KSOO‘ K3 ‘ M1 ‘ K2 ‘

. & @ @ @ @

Instruction to write multi-coils, Modbus function code is OFH.

Serial port: K1~K3.

Operand D3, the max coils max quantity is 952.

When X0 is ON, execute COLW or MCLW instruction, set communication end flag after
finishing the instruction; When X0 is OFF, no operation. If communication errors, it will
resend automatically. The third time communication fails, then error flag forms. Users can
check the relative registers to find the error reason.

Register read [REGR]
Summary
Write registers content in the specified station to the local station.

Register read[REGR]

16 bits REGR 32 bits -
instruction instruction

Execution Normally ON/OFF, rising Suitable XD3, XDM
Condition edge models

Hardware - Software -
Requirement Requirement

Operands



Operands | Function Type

S1 Specify remote communication number 16 bits, BIN

S2 Specify remote register start address number 16 bits, BIN

S3 Specify register number 16 bits, BIN

D1 Specify start address number of local receipt 16 bits, BIN
register

D2 Specify serial port number 16 bits, BIN

Suitable soft components

Word Operands System Constant | Module
D*| FD| TDO* [ CD* | DX | DY | DM* | DS* | KH ID| QD
S1 ° ° ° ° °
S2 L] L[] [ ] °
S3 . . ° ° °
D1 °
D2 K

Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Function

F(MO—{ Gy & & @)

REGR‘ K1 ‘KSOO‘ K3 \ D1 \ K2 \

Instruction to read register, Modbus function code is 03H.
Serial port : K1~K3
Operand S3 and max register number is 61.

Input register read [INRR]
Summary
Write input register content in specified number to the local register.

Input register read [INRR]
16 bits INRR 32 bits -
instruction instruction
Execution Normally ON/OFF, rising Suitable XD3, XDM
Condition edge models
Hardware - Software -
Requirement Requirement

Operands
Operands | Function Type
S1 Specify remote communication number 16 bits, BIN
S2 Specify remote register start address number 16 bits, BIN
S3 Specify coil number 16 bits, BIN




D1 Specify start address number of local receipt 16 bits, BIN
register

D2 Specify serial port number 16 bits, BIN

suitable soft components

Word Operands System Constant | Module
D*| FD | TD* [ CD* | DX | DY | DM* | DS* | KH ID| QD
S1 ° ° ° ° °
S2 ° ° ° ° .
S3 ° . ° ° °
D1 °
D2 K

Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Function

. o @ @& @ @

INRR ‘ K1 ‘KSOO‘ K3 ‘ D1 ‘ K2 ‘

Instruction to read input register, Modbus function code is 04H.

Serial port : K1~K3.

Operand S3, the max input register number is 61.

When X0 is ON, execute REGR or INRR instruction, set communication end flag after
executing the instruction; When X0 is OFF, no operation. If communication errors, it will
resend automatically. If the forth communication fails, then communication error flag forms.
Users can check relative registers to find the reasons.

Register write [REGW]
summary
Write register content in local station to the specified station.

Register write[REGW]
16 bits REGW 32 bits -
instruction instruction
Execution Normally ON/OFF, rising Suitable XD3, XDM
Condition edge models
Hardware - Software -
Requirement Requirement

Operands
Operands | Function Type
D1 Specify remote communication number 16 bits, BIN
D2 Specify remote register start address number 16 bits, BIN
S1 Specify start address number of local send 16 bits, BIN

register




[ S2 | Specify serial port number 16 bits, BIN
suitable soft components
Operands System Constant | Module
Word D|P|mD|cD|DX|DY|DM| DS| KH ID| QD
D1 o | e ° ° °
D2 o | e ° ° °
S1 °
S2 K

Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;

DM includes DM, DHM; DS includes DS, DHS.

Function

(o) (&) () ()

F(Mo_{

REGW‘ K1 ‘KSOO‘ D1 \ K2 \

Instruction to write register, Modbus function code is 06H.
Serial port: K1~K3.

Multi-register write [MRGW]

Summary

Write register content in local station to the specified register.

Multi-register write [MRGW)]
16 bits MRGW 32 bits -
instruction instruction
Execution Normally ON/OFF, rising Suitable XD3, XDM
Condition edge models
Hardware - Software -
Requirement Requirement
Operands
Operands | Function Type
D1 Specify remote communication number 16 bits, BIN
D2 Specify remote register start address number 16 bits, BIN
D3 Specify register number 16 bits, BIN
S1 Specify start address number of local send 16 bits, BIN
registers
S2 Specify serial port number 16 bits, BIN
suitable soft components
Word Operands System Constant [ Module
D* | D | TO* | cD* | DX | DY | DM* | DS* | KH ID| QD
D1 ° ° ° ° °
D2 ° ° ° ° °
S1 .
S2 K




Notes: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Function

ey G G () (=)

X0
%M—{MRGW K1 ‘KSOO‘ K3 \ D1 \ K2 \

Instruction to write multi-registers, Modbus function code is 10H.

Serial port: K1~K3.

Operand D3, the max register quantity is 59.

When X0 is ON, execute REGW or MRGW instruction, set communication end flag after
executing the instruction; When X0 is OFF, no operation. If communication fails, it will
resend automatically. If the third communication fails, communication error flag forms. Users
can check relative registers to find the error reason.

7-2-6. Communication application

Wiring method
There are two wiring methods:
232 wiring methods

COM2™! diagram

4: RxD
5: TxD
8: GND
Mini Din 8 Pins port
Note:

1. COM2 with *1 only show the RS232 pins. The RS485 pins are external terminal (A,

B) .

2. XD3 series PLC, RS232 do not support full-duplex, so it can only communicate in single
direction.

3. RS232 communication distance is short (about 13m); RS485 is suitable for longer distance.



485 wiring methods

A twisted-pair cable A

B B
Connect all A terminals, connect all B terminals. A is RS485+, B is RS485-.
Application: One xinje XD3 series PLC control 3 PLCs, slave PLCs follow the master’s
action. (Master PLC YO0 ON, then slave PLC YO ON; Master PLC YO0 OFF, then slave PLC

YO OFF) Precondition: on-off of YO makes communication have enough time to react. Also
three slave PLCs can be not that synchronous (not fully synchronous).

Method 1 usual program

Y0
—N— | COLW K1 H4800 YO K2 |——

YO — COLW K2 H4800 YO K2 [——
—
| COLW K3 H4800 YO K2 |——

The program takes serial port 2 as example, so corresponding communication flag is the serial
port 2’s. About other serial port, please refer to appendix 1. Serial port, please refer to
appendix 1.

Method 2 use broadcasting function:

o PLC1
‘ | COLW KO H4800 YO K2 |—

YO0 . . .
Broadcast station is 0, all the slaves will response but not reply.

Broadcast cannot read.

When master YO status changes, it broadcasts the status to all the slaves. The synchronization
of three PLCs is better than method 1.

7-3. X-NET communication

7-3-1. X-NET introduction

X-NET protocol stack which is developed by XINJE Company committed to the automation
production network. X-NET supports different physical media and networks. X_NET refers
to OSI seven layers network protocol, it defines the service and function of each layer and
make the network more efficient and simple.



The physical protocol supported by XD3 and XDM including RS485, RS232, OC (optical
circle), USB_PHY. The network protocol includes TBN (Token Bus Net), OMMS (one
master multi slave net). TBN is fit for embedded equipment network, the advantage includes
real-time and multi-master. OMMS is fit for master-slave network, the advantage is wide
applicability, but the response time is longer than TBN.

TBN OMMS
RS485 J J
RS232 J
ocC J J
USB_PHY 7

TBN belongs to industry fieldbus. It is token structure, any node in the network has access
rights (token), any node who got the token can send message to other node. It doesn’t have
master and slave. It makes the data access efficient and flexible.

OMMS focus on the connection between upper device and embedded equipment. The
connection between equipments is permitted. The PLC connection with programming
software and network configuration software uses OMMS protocol.

The MCP (motion control protocol) based on OMMS makes the multi-axis controlling
simple. 8-axis 2ms control period can meet most of motion control needs. It needs one PLC
and 8 servo drives to make the project, no need special communication module.

7-3-2. X-NET wiring

Please use serial connection for TBN protocol running on RS485. As the star connection has
low driving ability and short communication distance, strong signal reflection, higher
communication error rate. It is not recommended to use star connection.

TBN_RS485 baud rate range is 600bit~3Mbit. The communication speed and medium are
related to the local environment. As the TBN_RS485 using electrical signal to transfer data,
there are some requirements for the communication distance. Please refer to the following
table.

Please use copper shielded wire up 0.3mm? for TBN_RS485 fieldbus.

The relationship between TBN_RS485 filedbus cable length and baud rate:

Baud rate Wire length
9.6-187.5Kbit/s 1000m
500Kbit/s 400m
1.5Mbit/s 200m
3Mbit/s 100m

There are three kinds of connection methods for PLC.
1. PLC RS485 port on the main unit

2. PLC expansion BD board XD-RS485-BD

3. PLC expansion ED board

Connection method 1:
Terminal A is RS485+, terminal B is RS485-. Connnect A to A, B to B.



m I=

Note: RS485 port can communication through Modbus_RTU or X-NET. Please choose the
mode in XINJEConfig software.

Connection method 2:

There are four terminals including A, B, SG(signal ground), FG(shielded ground) on
expansion BD board XD-RS485-BD. Normally, X-NET needs to connect terminal A and B,
the shielded layer connects to FG. If there is requirements for anti-interference, such as
motion control fieldbus, it needs to connect terminal A, B, SG.

XD-RS485-BD has switch to set terminal resistor. The default setting is switch OFF(left)
without terminal resistor. If XD-RS485-BD is at the head or end of the filedbus, it needs to
add 120ohm terminal resistor at both end, the switch must be ON (right).

O GOM

ABSGw
‘HHHH‘
| -:— | -::—-
= 8 | i | B8 Eq | T

m I=

Note: RS485 port of XD-RS485-BD can communication through Modbus_ RTU or X-NET.
Please choose the mode in XINJEConfig software.

Connection method 3:
Connect through the expansion ED board on the left side of PLC.



Note: the ED board is in developing.

When TBN runs on OC, the station connection wire is optical fiber. The last station sending
terminal connects to the receiving terminal of the first station to make the loop network. The
optical signal has strong anti-interference ability. But the optical fiber is easy to broken and
complicated to make the pigtail, this limits the developing of optical fiber. TBN_OC supports
600bit~3Mbit baud rate.

As the RS485 device driving ability and conversion speed of photoelectric module, the node
guantity in the TBN network must be less than 32.

7-3-3. XINJEConfig software

The using steps of XINJEConfig:

For example, two XD3-32T-E communicate with each other through RS485 port based on X-
NET protocol.

Note: Please connect PLC with PC through USB cable before matching the PLC by software.
Make sure to install the USB driver before using.

Open the XINJEConfig software, click config/find device.

o Welcome to use this Config Tool = -
File  Config Help

Choose the com port connected PLC, device type is PLC.



o5 Form_ChooseC.. — U

ChooseComport 4t Try JEYS

Device Type PLC W

Corfirm Cancel

If the communication between PLC and PC is error, there will show below error. Please
restart the software and configure again.

There sorme errors when communicating to XnetServer!

oK

Click ok to back to main window. Then click config/single deivce/com port.

1 oad Welcome to use this Config Tool e
File [ Config | Help
FindDevice
| SingleDevice » | Comport
LocalMachine  » Route

As the PLC RS485 port is serial port2, here we choose no.2 for comportNo. The protocol is
X-NET. The physical layer is RS485.



o ComportConfig - =

CompaortMNo 2= X_NET
MNetlD 1

ChooseMet

@ ¥ Met Station|D 15

() Modbus NetType | TEN v
BaudBate | 1200000 W
TEMN

ChoosePHY RS485 v

TokenCycleTime 10

ey Wit MaxStationhm 32|

Maote:Configration will take effect
after the power is re-up

NetID: the network number of the two PLC. The device net ID in the same network must be
the same. Here we set it to 1.

StationlD: each PLC station number in the network. The two PLC station number is 1 and 2.
Net type:

TBN--- PLC communicate with PLC

TBN or HDN--- PLC communicate with HMI

HDN--- PLC communicate with servo.

Baud rate: here we set it to 1.5M

TokenCycle time: the time of each station in the network cycle once, the unit is ms. Here we
have two PLC, so the time set to 10ms.

Max station number: the max device numbers in the network.

Click “write config”, it will show read success window.

Read success!

0K

Click ok to back to the main window. Cut off the PLC power and power on again to make the
setting effective.
Then click config/single device/route.



ol Welcome to use this Config Tool
File [ Corfig | Help
FindDevice
| SingleDevice b | Comport
LocalMachine 3 | Route

It shows the Form_RouteTh1 window.

o Form_RouteTbl

eSS

Click “read”, it shows read success.

Read success!

OK

Click ok, the Form_RouteTh1 window shows the subnet routing.



o5l Form_RouteTbl -

RouteConfig

Addiem Delltem Confimn Wiite
= FHIEEE FHE BEOS P s At
- == B 0
< >

The subnet ID is the same to the netlD. The communication port is the PLC physical terminal,
RS485 port number is 2. Gateway address: the default setting is 0.

Click “write”, it will show write success. Then click ok. Please cut off the PLC power and
power on again to make the setting effective.

Note:

1. After changing the device, it needs to configure again.

2. If it shows the error “there are some errors when communicating to XnetServer”, please
restart the software and configure again.

7-3-4. Communication address

The X-NET address of PLC soft components:
XD3 soft component address:

Soft component Type code (decimal) | Numbers (decimal)
X0 64
X10000 (octal) 1 640

X | X20000 (octal) 64
YO0 64
Y10000 (octal) 2 640

Y | Y20000 (octal) 64

M 3 8000
S 4 1024
T S 576
C 6 576
ET 7 32
HM 8 960
HS 9 128
HT 10 96
HC 11 96
HSC 12 32
SM 13 2048
SEM 18 32
D 128 8000
TD 129 576




XDM

CD 130 576
SD 131 2048
ETD 133 32
ID | 1DO 100
ID10000 134 1000
1D20000 100
QD | QDO 100
QD10000 135 1000
QD20000 100
HD 136 1000
HTD 137 96
HCD 138 96
HSCD 139 32
HSD 140 500
FD 141 6144
SFD 142 2000

soft component address

Soft component

Type code (decimal)

Numbers (decimal)

X0 64

X | X10000 (octal) 1 1024
X20000 (octal) 64

YO0 64

Y | Y10000 (octal) 2 1024
Y20000 (octal) 64

M 3 20480

S 4 8000

T S 4096

C 6 4096

ET 7 40

HM 8 6144

HS 9 1000

HT 10 1024

HC 11 1024

HSC 12 40

SM 13 4096
SEM 18 158

D 128 20480

TD 129 4096

CD 130 4096

SD 131 4096

ETD 133 40

IDO 100
ID | ID10000 134 1600
1D20000 500
QD | QDO 135 100




QD10000 1600
QD20000 500
HD 136 6144
HTD 137 1024
HCD 138 1024
HSCD 139 40
HSD 140 1024
FD 141 8192
SFD 142 4096

Note:
1. The input and output is octal, please calculate the input and output X-NET address as octal.
2. make sure there is no cross-border access for the target object.

7-3-5. Communication instruction

X-NET instructions include bit read and write, register read and write.

The communication instruction operand explanation:

1. Target net ID: all the devices construct the communication network. The ID of the network
is the target net ID.

For example: 5 PLCs will communicate with each other in the network through X-NET
protocol. User can define the net ID for this network.

2. Target station number: the station number of target device in the network.

For example: PLC connects to 3 frequency inverters, the frequency inverter station number is
1, 2, 3, and PLC station number is 4. The PLC will read the parameters of three inverters.
Station number 1, 2, 3 are the target station number of PLC.

3. Target object type: the target device is coil or register.

For example:

The target device is coil X, the target object type is K1

The target device is coil Y, the target object type is K2

The target device is coil M, the target object type is K3

The target device is coil HM, the target object type is K8

The target device is register D, the target object type is K128
The target device is register HD, the target object type is K136

4. Target object number: the target device coil or register address in the network
For example: write register DO, write the DO value to target address

5. Access object numbers: the target station numbers need to access
For example: PLC needs to read the frequency inverter output frequency, output current and
bu voltage, the access object numbers are 3.



6. Local object address: the local coil or register address
For example: PLC register DO value transfers to frequency inverter address H2103. So the
local object address is DO, the target object address is H2103.

Read bit [BIT_READ]

1. Instruction explanation
Read the target coil to local coil.

Read bit [BIT_READ]

Execution Edge trigger Suitable XD3, XDM

conditoin model

Hardware V3.2 and up Software V3.2 and up

2. Operand

Operand | Function Type

S1 Target net ID 16 bits constant or single word register

S2 Target station number 16 bits constant or single word register

S3 Target object type (refer to chapter | 16 bits constant or single word register
7-3-4)

S4 Target object address (refer to 32 bits constant or double words register
chapter 7-3-4)

S5 Access object numbers 16 bits constant or single word register

D1 Local object address Local coil

3. Suitable soft component

Word Operand System Constant | Module
D | |T |CD | DX| DY | DM | DS | KH ID | QD
S1 ° . . . °
S2 ° ° ° ° °
S3 ° ° ° ° °
S4 ° . . . °
S5 ° ° . ° °
Operand System
Y |[M|S|T |C | Dum
Bit D1 oo | o o | o °

*Note: D includes D, HD; D includes I'D, HID; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS.
M includes M, HM; S includes S, HS; T includes T, HT; C includes C, HC.

Intruction

OIGIOICIORC

BIT_READ‘ K1 \ K2 \ K3 \ KO \ K8 \ YO \

Ram




Function: read the station no.2 coil MO~M7 to local address YO~Y7 in ID1 network.

Write bit [BIT_WRITE]

1. Intruction

explanation

Write the local coil value to target coil.

Write bit [BIT_WRITE]

Execution | Edge trigger Suitable XD3, XDM

conditoin model

Hardware | V3.2 and up Software V3.2 and up

2. Operand

Operand | Function Type

S1 Target net ID 16 bits constant or single word register

S2 Target station number 16 bits constant or single word register

S3 Target object type (refer to chapter | 16 bits constant or single word register
7-3-4)

S4 Target object address (refer to 32 bits constant or double words register
chapter 7-3-4)

S5 Access object numbers 16 bits constant or single word register

S6 Local object address Local coil

3. Suitable soft component

Word Operand System Constant | Module
D |D|TD |CD [DX|DY [|DM | DS | KH ID | QD
S1 ° . ° ° °
S2 ° ° ° ° °
S3 ° ° ° ° °
S4 ° . ° ° °
S5 ° . ° ° °
Operand System
XY |M|S|T |C | Dim
Bit S6 o | e ° o | o °

*Note: D Includes D, HD; TD includes 1D, HID; CD includes CD, RCD, HSCD, ASD; DM

includes DM

, DHM:; DS includes DS, DHS.

M includes M, HM; S includes S, HS; T includes T, HT; C includes C, HC.

Intruction

G () (&) () ) (o)

Péo_‘

BIT_WRITE‘ K1 \ K3 \ K2 \ KO \ K8 \ MO \

Function: write the local coil MO~M?7 to station no.3 YO~Y7 in ID1 network.




Read register [REG_READ]

1. Instruction explanation
Read the target register to local register.

Read register [REG_READ]

Execution Edge trigger Suitable XD3, XDM

conditoin model

Hardware V3.2 and up Software V3.2 and up

2. Operand

Operand | Function Type

S1 Target net ID 16 bits constant or single word register

S2 Target station number 16 bits constant or single word register

S3 Target object type (refer to chapter | 16 bits constant or single word register
7-3-4)

S4 Target object address (refer to 32 bits constant or double words register
chapter 7-3-4)

S5 Access object numbers 16 bits constant or single word register

D1 Local object address Local register

3. Suitable soft component

Word

Operand

System

Constant | Module

DY | DM" | DS

KH D | QD

S1

S2

S3

S4

S5

......q
......8

......8

D1

*Note: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS.
M includes M, HM; S includes S, HS; T includes T, HT; C includes C, HC.

Intruction

G G2 () () ) (o

Ram

REG_READ‘ K1 ‘ K2 ‘K128‘ KO ‘ K10 ‘ DO ‘

Function: read the station no.2 register DO~D9 to local address DO~D9 in ID1 network.

Write register [REG_WRITE]




1. Instruction explanation
Write the local register to target register.

Write register [REG_WRITE]

Execution Edge trigger Suitable XD3, XDM

conditoin model

Hardware V3.2 and up Software V3.2 and up

2. Operand

Operand | Function Type

Sl Target net ID 16 bits constant or single word register

S2 Target station number 16 bits constant or single word register

S3 Target object type (refer to chapter | 16 bits constant or single word register
7-3-4)

S4 Target object address (refer to 32 bits constant or double words register
chapter 7-3-4)

S5 Access object numbers 16 bits constant or single word register

S6 Local object address Local register

3. Suitable soft component

Word Operand System Constant | Module

D |D|TD |CD [DX|DY [|DM | DS | KH ID [ QD
S1 ° . ° ° °
S2 ° . ° ° °
S3 ° . ° ° °
S4 ° . ° ° °
S5 ° . ° ° °
S6 ° . ° °

*Note: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD; DM
includes DM, DHM; DS includes DS, DHS.
M includes M, HM; S includes S, HS; T includes T, HT; C includes C, HC.

Intruction

OIOIOIOIONC

M&% REG_WRITE | K2 | K5 | K128 | Ko | K10 | DO |

Function: write the local register DO~D9 to station no.5 DO~D9 in ID2 network.

7-3-6. X-NET Communication application

There are two XD3 sereis PLC. They communicate with each other through XD-RS485-BD
based on X-NET protocol.

The purposes:

1. Write PLC A register DO~D9 to PLC B D0~D9

2. Write PLC A coil M0O~M9 to PLC B M0~M9

3. Read PLC B register DO~D9 to PLC A D10~D19

4. Read PLC B coil MO~M9 to PLC A M10~M19



Step 1: wiring
Connect terminal A to A, terminal B to B of the XD-RS485-BD.

Step 2: RS485 port setting
1. Connect PLC A with PC through USB cable. Open the XINJEConfig software.

ol Welcome to use this Config Tool .

File  Config Help

Choose the com port connected PLC, device type is PLC.

o5 Form_ChooseC... - ':'
S——

Device Type PLC W

Corfirm Cancel

Click ok to back to main window. Then click config/single deivce/com port.



File | Config | Help

FindDevice

Welcome to use this Config Tool

SingleDevice

]

LocalMachine

3

Comport

Route

As the PLC expansion XD-RS485-BD port is serial port 4, here we choose no.4 for

comportNo. The protocol is X-NET. The physical layer is RS485.

o

Comport Mo
ChoozeMet
(@) X_Met
) Modbus

ChoosePHY

ReadCorfig

ComportConfig
4ls X_NET
NetD

Station|D
MNetType

BaudRate

TBN

RS485 W
TokenCycleTime 10

WriteConfig Mz Station Num E

Maote:Configration will take effect
after the power is re-up

- -

NetID: the network number of the two PLC. The device net ID in the same network must be
the same. Here we set it to 1.
StationlD: each PLC station number in the network. The two PLC station number is 1 and 2.
Net type: it is PLC communication, please choose TBN.
Baud rate: here we set it to 1.5M

TokenCycle time: the time of each station in the network cycle once, the unit is ms. Here we
have two PLC, so the time set to 10ms.
Max station number: the max device numbers in the network. As the X-NET communication
max station no. is 32, so it is set to 32.

Click “write config”, it will show read success window.



Read success!

0K

Click ok to back to the main window. Cut off the PLC power and power on again to make the
setting effective.
Then click config/single device/route.

ol Welcome to use this Config Tool =
File [ Corfig | Help
FindDevice
| SingleDevice b | Comport
LocalMachine 3 | Route

It shows the Form_RouteTbh1 window.

o Form_RouteTbl = B
RouteCorfig
[ Addtem | | Detem | | Comfm | | FRead | | wite
..... EZ o FHE BEOS P

Click “read”, it shows read success.



Read success!

OK

Click ok, the Form_RouteTh1 window shows the subnet routing.

) Form_RouteTbl - oI

The subnet ID is the same to the netID. The communication port is the PLC physical terminal,
RS485 port number is 4. Gateway address: the default setting is 0.

Click “write”, it will show write success. Then click ok. Please cut off the PLC power and
power on again to make the setting effective.

PLC B RS485 configuration is the same to PLC A.

Step 3: the program

I

M100
— REG_WRITE K1 K2 K128 KO K10 DO

— BIT_WRITE K1 K2 K3 KO K10 MO

I

— REG_READ K1 K2 K128 KO K10 D10

L~ BIT_READ K1 K2 K3 KO K10 M10 G




8 PID Control Function

In this chapter, we mainly introduce the applications of PID instructions for XD, XDM series,
including: call the instructions, set the parameters, items to notice, sample programs etc.

8-1. PID Introduction

PID instruction and auto tune function are added into XD series PLC basic units. Via auto
tune method, users can get the best sampling time and PID parameters and improve the
control precision.

PID instruction has brought many facilities to the users.

Output can be data form D, HD, and on-off quantity Y, user can choose them freely when
programming.

Via auto tune, users can get the best sampling time and PID parameters and improve the
control precision.

User can choose positive or negative action via software setting. Positive action is used for
heating control; negative action is used for cooling control.

PID control separates the basic units with the expansions, which improves the flexibility of
this function.

XD3 series PLC have two methods for auto tune, step response method and critical oscillation
method.

For temperature control object:

Step response method: the PID auto tune will start when current temperature of object
controlled is equal to ambient temperature.

Critical oscillation method: the PID auto tune can start at any temperature.

8-2. Instruction Form

Brief Introduction of the Instructions
Execute PID control instructions with the data in specified registers.

PI1D control [PID]

16 bits PID 32 bits -

instruction instruction

Executing Normally ON/normally closed | Suitable XD3, XDM

condition coil trigger models

Hardware Software V3.2

requirement requirement

Operands

Operands Function Type

S1 set the address of the target value (SV) 16bits, BIN

S2 set the address of the tested value (PV) 16 bits, BIN

S3 set the start address of the control parameters 16 bits, BIN

D the address of the operation result (MV) or output | 16 bits, BIN; bit
port




Suitable soft components

Word

Bit

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

S1 ° °

S2 °

S3 °

D °

Operands System
X M*| S| T [ C*| Dm

D . o |o | o

*Note: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.
M includes M, HM, SM; S includes S and HS; T includes T and HT; C includes C and HC.

Functions and Action

X0

X0
—

Gy (& (= ()

PID \ DO \ D10 \ HDO‘ D100 \
(s1) () (=)
PID \ DO \ D10 \ HDO \ YO \

S3~ S3+ 69 will be occupied by this instruction, so please don’t use them as the common data

registers.

This instruction executes when each sampling time interval comes.
For the operation result, data registers are used to store PID output values; the output points
are used to output the occupy duty ratio in the form of ON/OFF.
PID control rules are shown as below:

P: proportion, I: integral, D: differential

ORI

A 4
o

y

TN/
yY

L
T

Controlled
object

c(t)

Analog PID control system




e()=r(t)-—c(t) (1-1)
u(t) =Kp [ e(t) + 1/Ti | e(t)dt + TD de(t)/dt] (1-2)

Here, e(t) is offset value, r (t) is the setting value, ¢ (t) is actual output value and the 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: digital form of MV = u(t), the default range is 0~4095.

2. Digital output: Y =T * [MV / PID output upper limit]. Y is the outputs 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 in XCP Pro software directly and set the parameters in the window (see
graph below), for the details please refer to XCP Pro user manual. Users can also write the
parameters into the specified registers by MOV instructions before PID operation.

PID Instruction Parameter Config E
Targzet ¥alue (3¥) (DO Measure Value (FY) (D10 Farameter: |HOO Dutput: 10
Farameter Config Hnd&}ﬂnnﬂg {:}

Commoen Mode Ahdwanced Made
@ Marmal {:} Auto

Zampling Time : a | ms

Proportion Gain (KF): a} = %

Integration Time (TT): ] & | *100ms

Differential Time (TD): 0 & | *10ms

PID Computation Scaope: o] E Direction Config

PID Comtrol Death Band: 0 — @ Hegative Movement (:) Fositiwe Mowement

> Hegative Mowement:Along with the increase

of the measures definite walune PV,
ontputwalue MV will al=e reduce.
It' = usually used in heat up control.
FPositive Mowement:dlong with the
increase of the measures definite walue
F¥, outputwalune MY will alse increase.
Tt' = usually used in cool control.

Owershoot Config

(E) Enable Owershoot D Disable Owershoot Parameter Range HDO - HODED

Suggestion walue

Read Fron PLC | [#rite To PLC| [ 0K | | Cancel




Auto tune mode;:

PID Instruction Parameter Config g

Target Yalue [(5¥) (DO Measure Yalue(PY) (D10 Parameter: (HOO Output: [0

Mode Config
{9‘ Common Mode {:} Advanced Mode

Parameter Config

{:}' Marmal @ hutao
Zampling Time ] o | m=
FID Computation Scope: 0 = Direction Config
FID Comtrol Death Band: 5 - (%) Hezative Movement () Fositive Mowement

Hegative Movement:Along with the inerease
L of the measures definite walue F¥,
Self Ztudy Feriedic Value: D ) outputvalue MY %ill also reduce.
It = usually used in heat up control.
Self Stud}' Method: Step Response W

[Step Responze |
Self Study PID Contr g b i

Fositive Movement:Along with the
increase of the measures definite walne
F¥, outputwalue MY will alse increase.
Tt' = nsually used in cool control.

Owerchoot Config
() Enable Overshoot () Disable Overshoot Farameter Range:HDO - HDB9

Snggestion walue

[Read From PLC] "l'l'rite e PLC] | o | [ Cancel ]

V3.2 and higher version software can choose auto tune mode: step response or critical
oscillation.

8-3-1. Register and their functions
PID control instruction’s relative parameters 1D, please refer to the below table:

ID Function Description Memo
S3 Sampling time 32bits without sign Unit ms
S3+1 | Sampling time 32bits without sign Unit ms
S3+2 | Mode setting bit0: 0: negative action;

1: positive action

bitl~bit6 not usable

bit7:

0: manual PID;

1: auto tune PID

bit8: 1: auto tune successful
flag

bit9~bit10: auto tune method
00: step response

01: critical oscillation




bit11~hit12: not useful
bit13~bit14 auto tune PID
mode (valid in critical
oscillation mode)
00: PID control
01: PI control
10: P control
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 | Input filtering constant (a) | 0~99[%] 0:No input filtering
S3+9 | Differential gain( KD) 0~100[%)] 0:No differential
gain
S3+10 | Upper limit value of -32767~32767
output
S3+11 | Lower limit value of -32767~32767
output
S3+12 | Change of PID auto tune | full scale AD value * threshold
cycle (0.3~1%)
S3+13 | PID auto tune overshoot | 0: enable overshoot (valid when using
allowing 1: notovershoot (try to step response
reduce the overshoot) method)
S3+14 | current target value
adjustment percent in auto
tune finishing transition
stage
S3+15 | current target value stop
count in auto tune
finishing transition stage

S3+13~S3+15do not use ID

S3+16

S3+69

occupied by PID operation’s
internal process




8-3-2. Parameters Description

Movement direction:
Positive movement: the output value MV will increase with the increasing of the measured
value PV, usually used for cooling control.
Negative movement: the output value MV will decrease with the increasing of the measured
value PV, usually used for heating control.
Mode setting
Common Mode:
Parameters register range: S3~S3+69, and S3~S3+7 need to be set by users;
S3+8~S3+69 are occupied by system, users can’t use them.

Advanced Mode
Parameters register range: S3~S3+69, among them S3~S3+7 and S3+8~S3+12 need to be
set by users;

S3+16~S3+69 are occupied by system, users can’t use them.
Sample time[S3]
The system samples the current values according to some certain interval and compares them
with the output value. This time interval is the sample time T. There is no requirement for T
during DA 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.
PID Operation Zone[S3+6]

PID control is entirely opened at the beginning and close to the target value with the
highest speed (default value is 4095), when it entered into the PID computation range,
parameters Kp, TI, TD will be effective.

See graph below:

output wvalue .
P FPID operation area

target wvalue

i

FID open completely

time t

If the target value is 100, PID operation zone is 10, and then the real PID’s operation zone is
from 90~110.

Death Region [S3+7]

If the measured value changed slightly for a long time, and PID control is still in working
mode, then it belongs to meaningless control. Via setting the control death region, we can
overcome this situation. See graph below:



output value

next valuel135

current value 122

last valuei120

time t

Suppose: we see 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 best control parameters (sampling time, proportion gain Kp, integral time Ti,
differential time TD) automatically.

Auto tune mode is suitable for these controlled objects: temperature, pressure; not suitable for
liquid level and flow.

For step response method: 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.

For step response method: Before doing auto tune, the system should be under the non-control
steady state. Take the temperature for example: the measured temperature should be the same
to the environment temperature.

For critical oscillation method: user needs to set the sampling time at the beginning of the
auto tune process. For slow response system, 1000ms. For fast response system, 10-100ms.
For critical oscillation method: the system can start the auto tune at any state. For object
temperature, the current temperature doesn’t need to be same to ambient temperature.

Two different methods and PID control diagram:

Step response method

Make sure current temperature is equal to ambient temperature



DO
+DIFF
D
Setting

DO
-DIFF

Critical oscillation method
The auto tune start temperature can be any value.

Output
A
DO

+DIFF
D

Setting \71fue
DO

DIFF T

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.

PID auto tune period value [S3+12]

Set this value in S3+12 during auto tune.

This value decides the auto tune performance, in a general way, set this value to be AD result
corresponding to one standard tested unit. The default value is 10. The suggested setting
range: fall-scale AD resultx0.3~1%.

User doesn’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 of positive and
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 default value 10, set PID sampling time
(control period) to be Omsthen start the auto tune.

PID auto tune overshooting permission setting [S3+13]

If set 0, overshooting is permitted, and the system can study the optimal PID

parameters all the time. But in auto tune 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+13] to be 1 to prevent from tested value over the target value
seriously.

In the 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] bit8 keeps 0, when [S3+2] bit7 changes from 1 to 0, it
means auto tune is finished, but the parameters are not the best and they need to be modified
by hand.

Every adjustment percent of current target value at auto tune process finishing transition stage
[S3+14]

This parameter is effective only when [S3+13] 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 + 14 = 67%), the original temperature of
the system is 0 °C, target temperature is 100 °C, and 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.

T 4
100 Target value
96 Current target 3
88
Current target 2
66 Current target 1
Current system value oot

The stay times of the current target value in auto tune process finishing transition stage
[S3+15]

This parameter is valid only when [S3+13] is 1;

If entering into PID control directly after auto tune, small range of overshoot may occur. It is
good to prevent 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 better PID control effect.
Enter into the advanced mode, please set [S3+2] bit 15 to be 1, or set it in the XCP Pro
software.
Input Filter constant
It will smooth the sampling value. The default value is 0%, which means no filter.
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.
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

Under the circumstances of continuous output, the system whose effect ability will die down
with the change of the feedback value can do auto tune, such as temperature or pressure. It is
not suitable for flux or liquid level.

Under the condition of overshooting permission, the system will get the optimal PID
parameters from self study.

Under the condition that overshoot not allowed, the PID parameters got from auto tune 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.

If the auto tune 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:

Temperature system: P (%) 2000 ~ 6000, I (minutes) 3 ~ 10, D (minutes) 0.5 ~ 3
Flux system: P (%) 4000 ~ 10000, | (minutes) 0.1 ~ 1

Pressure system: P (%) 3000 ~ 7000, | (minutes) 0.4 ~ 3

Liquid level system: P (%) 2000 ~ 8000, | (minute) 1 ~5




8-7. Application

Example 1:
PID control program is shown below:
SMO
— 1 MOV ID100 D10 1 // Move ID100 content into D10
M1 HD2.7
—l (S) // auto tune mode, or set to autotune mode
M2 after auto tune end
[
MO /I start PID, DO is target value, D10 is the
— PID DO D10 HDO YO — ' '
measured value, from HDO is PID
4'\{/'1 parameters area; output PID result byYO0
M2
4{ }7
M2 HD2.7 /1 PID control finish, close auto tune PID
— ( R ) mode
4H{D‘2'8 HDOSLKO ( I\él \ /1 if auto tune is successful, and overshoot is
I 1= \ 7
permitted, close auto tune control bit, auto
4H{D2.8 HDO97K1 tune will finish;

If auto tune turns to be manual mode, and
overshoot is not permitted, close auto

. tune control bit.
Soft element function comments:

HD2.7: Auto tune bit

HD2.8: Successful flag of auto tune
MO: Normal PID control

M1: Auto tune control

M2: Enter PID control after auto tune

Operation steps:

1. Send the actual temperature to PID collection register

2. Set probably value for P, I, D, sampling period

3. Set ON auto tune control bit M1 to startup PID auto tune

4. M1 will be reset after the auto tune is finished

5. Set ON MO, use the PID parameters getting from auto tune

6. If the PID effect is not good by using the auto tune PID parameters, user can adjust the PID
parameters to get good effect.

Example 2:

To control the target temperature 60° C in step response mode.
Overshoot is permitted:

1. The target temperature 60° C (6000)



2. Parameters setting

PID Instruction Parameter Config

Target Value (SV) 04500 Measure Value(PV)
Parameter Config
) Manual @) Auto

Sampling Time : 100 > ms

PID Computation Scope: 1000 R

PID Control Death Band: 20 =

Seff Study Periodic Value: n =

Self Study Method: Step Response v

Self Study PID Control Mode:

Crwvershoot Corfig

(® Enable Overshoot

100

Suggestion value

3. The result curve

100

70

60
a0

28

Temperature

A

PID Control

() Disable Overshoot

1k

1k

D2 Parameter;  (D4000 Output:
Mode Config
(@ Common Mode () Advanced Mode
o
4055
Direction Config

(®) Megative Movement

) Positive Movemert

MNegative Movement:Along with the increase of the
measures definte value PV, outputvalue MY will also
reduce.

It's usually used in heat up contral.

Positive Movement:Along with the increase of the
measures definite value PV, outputvalue MY will
also increase.

It’s usually used in cool control.

ANn

Paremeter Range:D4000 - D4065

Read From PLC

/ /A\\

/

N

/

Cancel



Explanation:

The target temperature is 60 degree, PID calculation range is 10 degree, PID control dead area
is 0.2 degree, auto tune period changing value is 10. When the PID control works in normal
atmospheric temperature, the PID output terminal will heat the temperature from 28 to 100
degree, then the output stops, the temperature keeps increasing to 110 degree (max
temperature) as the remaining warmth. Then the temperature keeps decreasing to 60 degree,
the output starts to heat again to 70 degree and stops. The temperature increases a little then
decreases again. This process will repeat. Finally, the temperature will fluctuate close the
target temperature.

Note:

1. When the temperature reaches 100 degree and stops heating, the PID start bit D4002.7 will
not reset at once, it has delay before reset.

2. When the temperature reaches 100 degree and stops heating, the PID auto tune success bit
D4002.8 will be ON at once.

3. When it starts PID calculation, the PLC will auto set a sampling time (about 2500). This
parameter will be replaced by the PID best sampling time after stoping heating at 100 degree.
4. When it starts PID calculation, the PLC will auto set the PID parameters (P=4454, 1=926,
D=2317). These parameters will be replaced by the best PID value after stoping heating at
100 degree.

5. When the temperature reaches 100 degree and stops heating, the PID start bit D4002.7 will
not reset at once, it has delay before reset. At this time, the sampling temperature is higher
than target temperature. If user sets ON the PID auto tune again, PLC will get all the PID
parameters as 0. Please set ON the PID after the temperature decreases under the normal
atmospheric temperature.

6. If PID auto tune start bit and auto tune success bit are power-off retentive, please set or
reset them propably to avoid calculation error when starting the PLC next time.

7. The final heating temperature will up to 110 degree when the overshoot is permitted. It is
over the target temperature by 50 degree, the overshoot amount is too large.

8. When the PID starts to work, the output will heat the object from 28 degree to 60 degree,
then the output is forced to stop heating to avoid overshoot, but this will interrupt the PID
auto tune process.

9. To enlarge the PID calculation range can suppress the heating overshoot.

Overshoot is not permitted:
1. The target temperature is 60 degree (6000)
2. The related parameter settings:



PID Instruction Parameter Config

Target Value (S5V) D4500 Measure Value(PV) oo Parameter: |D4000 Output: | YO
Parameter Config MDC!? L .
(®) Common Mode () Advanced Mode
() Manual ® Auto
Sampling Time : 100 = ms 0 -
= =
4085 =
PID Computation Scope: 1000 | Direction Corfig
PID Corttral Death Band: 20 . (® Megative Movement () Positive Movement

Megative Movement:Along with the increase of the

measures definite value PV, outputvalue MY wil also
Selff Study Perodic Value: 10 = reduce.

It's usually used in heat up control.

Self Study Method: Step Response v
Positive Movement:Along with the increase of the
Seff Study PID Control Mode: P10 Control measures definite value PV, outputvalue MV wil
also increaze.
It's usually used in cool contral.
Overshoot Config
() Enable Overshoct (@) Disable Overshoot Parameter Range:D4000 - D4063
Each time adjust the increase: 100 =l %
Cumrent target value resident Count: 15 =

Suggestion value

Read From PLC | | Wiite To PLC Cancel

3. The result curve

Temperature

A

100

70

60

a0

28

H-\’



Explanation:

The target temperature is 60 degree, PID calculation range is 10 degree, PID control dead area
is 0.2 degree, auto tune period changing value is 10. When the PID control works in normal
atmospheric temperature, the PID output terminal will heat the temperature from 28 to 48
degree, then the output stops, the temperature keeps increasing to 70 degree (max
temperature) as the remaining warmth. Then the temperature keeps decreasing to 60 degree,
the output starts to heat again to 62 degree and stops. The temperature increases a little (about
64 degree) then decreases again. This process will repeat. Finally, the temperature will
fluctuate close the target temperature. The precision is + 0.25 degree.

Note:

1. When the temperature reaches 48 degree and stops heating, the PID start bit D4002.7 will
not reset at once, it has delay before reset.

2. When the temperature reaches 48 degree and stops heating, the PID auto tune success bit
D4002.8 will not be ON at once. It hasn’t set ON even when the auto tune succeeded.

3. When it starts PID calculation, the PLC will auto set a sampling time (about 2500). This
parameter will be replaced by the PID best sampling time after stoping heating at 48 degree.
4. When it starts PID calculation, the PLC will auto set the PID parameters (P=4454, 1=926,
D=2317). These parameters will be replaced by the best PID value after stoping heating at 48
degree.

5. When the temperature reaches 48 degree and stops heating, the PID start bit D4002.7 will
not reset at once, it has delay before reset. At this time, the sampling temperature is higher
than target temperature. If user sets ON the PID auto tune again, PLC will get all the PID
parameters as 0. Please set ON the PID after the temperature decreases under the normal
atmospheric temperature.

6. If PID auto tune start bit and auto tune success bit are power-off retentive, please set or
reset them propably to avoid calculation error when starting the PLC next time.

7. The final heating temperature will up to 70 degree when the overshoot is permitted. It is
over the target temperature by 10 degree, the overshoot amount is small.

8. To enlarge the PID calculation range can suppress the heating overshoot.



9 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. Summary

XD3, XDM supports almost all C language function in XDPPro software (also supports
global variable). Users can call the function at many places and call different functions, which
greatly increase program security and programmer’s efficiency.

9-2. Instruction Format

1. Instruction Summary
Call the C language Function Block at the specified place.

Call the C language function block [NAME_C]

16 bits NAME_C 32 bits -

instruction Instruction

Execution Normally ON/OFF, Suitable XD3, XDM

condition Rising/Falling Edge activation Models

Hardware Software

2. Operands

Operands | Function Type

S1 Name of C Function Block, defined by the user String

S2 Corresponding start ID of word W in C language | 16 bits, BIN
function

S3 Corresponding start ID of word B in C language | bit, BIN
function

3. Suitable Soft Components

Word Operands System Constant | Module
o' | | [ o[ DX] DY | pm* | ps* | KH ID| QD
S2 ° ° ° ° ° . . °
Operands System
Blt X|IY| M S* T* C* Dnm
S3 .

*Note: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS. M includes M, HM, SM; S includes S
and HS; T includes T and HT; C includes C and HC.

Function and Action




PCHN%C o | -

S1 is the function name. It consists of numbers, letters and underlines. The first character
can’t be number, and the name length should be <=9 ASC.

The name can be the same with PLC’s self instructions like LD, ADD, SUB, PLSR etc.
The name can’t be the same with the function blocks existing 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”.

Froject
;-;"I Projeck
=23 PLCL
=-_] Code
EE% Ladder
Id.., Inskruckion Lisk

I:‘ S Add Hew Func Elock

=] Comm Import Fune Block From Dizk
@ Free Monitar
[ata Monitor
E] Set Reg Init Value
=3 PLC Config
[ Password
& PLC Serial Port
OHH Module

| i

2. See graph below, fill in the information of your function;



Func Block Info Edit X

Func Block Hame:|F1m|:1 N | Version:
AN

Description: \
Function
Block Name
Editor Name
m\ | Date: |201SE 28 &H v|

[0 || Cencal |

Function Block name is the name we use to call the BLOCK. For example: the diagram of
FUNC1 should be written as below:

| Mo
| IT| | FUNC1 DO MO }—‘

3. After creating the new Function 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
FLCL - Ladder R users should modify in the edit window.)

Information Export Compile

i l,.-'-x-.t-.v-.v-.x--.t--.\--.x--.x--.t--.\--.x--xw-x-x-xww-x-xww-xw-xw-xw-xw-xww FTEFEEFTFEF
2 FunctionBlockMagmne: FUNCL
3 Version: 1.0.0
4 duthor:
g UpdateTime: 2013-3-6 1
[ Cotinent :
-
] e ol e i e e e e e e e e e i e e i e e e e e
2 woid FUNC1{ WORD W , BIT B )
106 4
11
1z | 1}
13
Edit your C language WORD W: correspond to soft component D
program between ‘{}’ BIT B: correspond to soft component M

e Parameters’ transfer way: if call the Function 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 DO and MO, then
W[0] is DO, W[10] is D10, B [0] is M0, B [10] is M10; if the used parameters in the
ladder are D100, M100, then W[0]is D100, B [0] is M100; if the parameters in the ladder



are HDO, HMO, then W[0]=HDO0,B[0]=HMO; if the parameters in the ladder are D100,
HM100, then W[0]=D100, B[0]=HM100. So, word and bit components start address are
defined in PLC program by the user.
Note: The coil and data type in one C language should be the same. All the coils in C
language are power loss retentive, or not power loss retentive; so is the same with data
register.

e Parameter W: represent Word soft component, use it in the form of data group. E.g W[0]=1;
W[1]=W[2]+W]3]; in the program, use soft components according to standard C language
rules.

e Parameter B: represent Bit soft component, use it 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].

e Double word operation: add D in front of W. E.g. DW[10]=100000, it means assignment
to double-word W[10]W[11]. Double-word operation: Support the definition of floating
variable in the function, and execute floating operation; (E.g: float register DO(double
word) means FW[0], FW[0]=123.456)

o  Other soft elements definition in C language:

In C language of PLC, if you want to use input(X) and output(Y), then macro definition
‘#define SysReg Addr X Y’ is needed; E.g: send the state of input X0 to given coil MO, then
B[0]=X[0]; send the state of YO to given coil M10, then: B[10]=Y][0]; (Note: corresponding
XY in C language is decimal, not Octonary number) .

In a similar way, if the not-power-loss-retentive flow S, Counter C, timer T, counter register
TD is in the C language, macro definition ‘#define SysRegAddr S C T CD TD’ is also
needed; if the power-loss-retentive flow HS, counter HC, timer HT, counter register HCD,
timing register HTD etc, macro definition ‘#define SysRegAddr_HS HC HT HCD HTD’is
needed.

E.g: W[0]=CD[0];W[1]=TD[0];B[1]=C[0];B[2]=T[0];

e Function Library: In Function Block, users can use the Functions and Constants in function
library directly. For the Functions and Constants in function library, see 9-8.

o  The other data type supported:

BOOL,; //BOOL Quantity
INT8U; //8 bits unsigned integer
INTSS; /18 bits signed integer
INT16U /116 bits unsigned integer
INT16S /116 bits signed integer
INT32U /132 bits unsigned integer
INT32S /132 bits signed integer
FP32; /I single precision floating
FP64; //double precision floating
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;

;-;"1 Project
=23 PLCL
=] Code
EE% Ladder
Id.. Instruckion Lisk

= Fune Block

|:| —1 IExp-:-rt Fune Block
S

;g—l Camm Remowe Funec BElock From Froject
@ Free Manitar

[Daka Monitor

E] Set Req Inik value

Func Block Info Edit X

Fune Block Name:| | Version:

Description:

Export 3 ?
@ Edit (O N Edit | ok ][ cemcal |

(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 existing Func Block file, to use in the PLC program.



Froject
3 project
-2 PLCL
=] Code
Egi Ladder
Id... Inskruckion Lisk

I:‘ Zeq Add Hew Fune Elaoclk

= comme Import Fune Elock From Disk

@ Free Monitor

Data Monitor

E] Sek Req Inik Yalue

Choose the Func Block, right click ‘Import Func Block from Disk’, choose the correct file,

and then click OK.

9-5. Edit the Func Blocks

Example: Add DO and D1 in PLC’s registers, and 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.

FLC1 - Ladder FoncBlock—ADD 2

Information Export Compile

r W O[2] =W [0] +W [1]

a8 ol e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

o  woid ADD Z{ WORD W , BIT E |
100 W [2] =W [0] +W [1]]

11

1z i

13
%
Informationil)

Errar List | ©ukput
1.0 0 AEmpt PrFuncBAADD 2 oo In Function ‘aD0_2"

S AR PHPURcBYADD_2.c6: 1 error: expected ;' before 'asm' \

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 [1].

Compile the program again after modifying the program. In the information list, we can

confirm that there is no grammar error in the program.

The information list




E Information Export Compile

G Corngnent :
7 W [z2] =W [@] +W [1]
8 ol o i i e e

S wvoid ADD 1{ WORD W , BIT B |
106 {W [2] =W [0] +W [1]:]
11

1z +
<

Information

Error Lisk | ©ubput

(3) Write PLC program, assign value 10 and 20 into registers DO, D1 separately, then call
Func Block ADD_2, see graph below:

Shid

H

MOV k1o Do H

Mo kK20 D1 H

MO
— | {  apz2oo wmo H

(4) Download program into PLC, run PLC and set MO.

MOW k10 Do H

W 10

Mow k20 D1 H
20

ﬁ {  aoo2po w0 H
0 oN

(5) From Free Monitor in the toolbar, we can see that D2 changes to be 30, it means
assignment is successful;

NedXxamBadEse & 4009 2 |
SRR R <> @@ Lo 36 4 X P (&

: Inz =Ins Del =De sF&  sFE

Free Monitor




9-6. Program Example

If PLC needs to do complicated calculation (including plus and minus calculation), the
calculation will be used for many times, C language function is easy to use.

Example 1:

Calculation a= b/c + b*c+(c-3)*d

Method 1: use ladder chart:

Get the result of c-3

Get the result of three multiplication equations

Get the sum

Ladder chart only support two original operands, it needs many steps to get the result.

[ sUB D2 K3 DI
5 |
[xE:H

B3

—| MUL Dk D3 I

V-3
DA
DI2IC-3)* D

— MUL M D2 DI4d

4 H ]
a2
[¥14:H*

= DY [ DI Db

[}:B 4

i
It B

—| Wl e DIs

Dle:BAC
D& make BT result ta
Mward

L[ DADD DII_DId_ Do
pigeapn ¢ &0

LI R

—  DADD D DIS D22

D Bzpnake BAC peln w
Lol
DA

Note:

1. The result of MUL is Dword, the result is stored in D14~D15.

2. The result of DIV has quotient D16 and remainder D17. If D17 has value, the calculation
precision will decrease. Please use float format to ensure the precision.

3. D16 quotient is word value, in plus calculation all the data should be changed to Dword.
The final result is stored in D22~D23.

Method 2: use C language:




MO
— . RESULT DO MO

RESULT Function name

Do In the function, W [0] =D0, W [1] =Dl1...
If D0=D32, then W [0] =D32, W [1] =D33...
If S2=HD32, then W [0] =HD32, W [1] =HD33...

MO In the function, B [0] = MO0, B [1] =M1...
If S2=M32, then B [0] = M32, B [1] =M33...
If S2=HM32, then B [0] = HM32, B [1] =HM33...

C program
@ wvoid RESULT{ WORD W , BIT B )
10 {

5 i | long int a,b,c,d;;
12 | b=uW[1]:

13 c=W[2]:

14 | d=w[3]:

15 a=b/c+b*c+(c-3) *d;
16 | DW[4]=a;

17 H

Method 2 can simplify the program.
The above C language function is similar to ladder chart of method 1, whose precision is not
high. If it needs to get the high precision, please use float calculation.

Example 2: Calculate CRC parity value via Func Block
CRC calculation rules:

(1) Set 16-bit register (CRC register) = FFFF H

(2) XOR (Exclusive OR) the first 8-bit byte message and the low 16-bit CRC register.

(3) Right shift 1 bit of CRC register, fill 0 into 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 A001 H and then save the result into
the CRC register.

(5) Repeat step3&4 until all the 8-bit have been calculated.

(6) Repeatstep (2) ~ (5) ,then calculate the next 8-bit message. Until all the messages
have been calculated, the result will be the CRC parity code in CRC register.

Edit C language Function Block program, see graph below:



=1 rvoid CRC CHECE( WORD W , BIT B |
10 i

11 int i,j,m,n;

1z unsigned int reg cro=0x<ffff, k;
13

14 for|( i =0 ; i <« W[O] ; i++ )
15 i

1@ reg crot=W[i+l];

17 for(j=0;3<8;J++]

15 i

19 if (reg cros0x01)

20 reg_crc=ireg_crc:}}l]*DanDl.:
21 else

zZz reg crosreg crorrl;
23 }

24 }

25

26 w=w[oj+1;

27 n=wroj+2;

28 k=reg crocs0xfrf00;

29 W[n] = k==8:

30 Wm] =reg croslxft;

31 }

Edit PLC ladder program,
DO0: Check byte number of data,
D1~D5: Check data content. See graph below:

SN2

E— MOV H5 0
MOV H12 Dl
MOV H3 D2
MOV H56 D3
MOV H78 D4
MOV Ho D5

10
Y CRC_CHECK | D0 | MO

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

In one Func Block file, you can write many functions, and they can be called by each other.
Each Func Block file is independent, they can’t call block in each other;



Func Block files can call C language library function in form of floating, arithmetic like sin,
cos, tan.

XC series PLC only support local variable, while XD3 series PLC support both local and
global variable. This makes C language Block more flexible and convenient.
XDPPro software v3.3 and later version keep C function library:

A O
ion ECTO|

In this function block, user can call the C function directly:

—
‘:""D‘;’: @)\ Q ‘«J = =

|3

4

TCh Calculation area of a ecircle

TCC Circumference calculation

TCRC CREC Check

TOSL Input data (short) from biz to small order
TOSS Input data (ghort) from =mall to largze order
TECA Calculation area of a circle

TECC Circumference calculation

TEEX Exponentiation caleulation

TEL1O Hatural logarithm
TELO Hatural logarithm
TEFTH Enown two right-angle sides and the hypotenuse  demanded

TEFTR Enown one right-angle side and hypotenuse need to demand the other right-angle side

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁﬁﬁﬂﬁﬁﬁﬁ

TEQE Quadratic equation [(float]

TESTM Sum of memory 32-bit floating data
TETF The product of memory data (float)
TEUE Quadratic equation [float)

TEX Exponentiation caleulation

TFh Factorial solwing

TITF Inverse trigonometric functions
TQE Quadratic equation [short)

TSUM Sum of memory 32-bit integer data
TTF The product of memory data (short)
TUE Quadratic equation (short)

For example: click TEL10, the function name will show on the project bar:



[ ;"1 Project
.23 pLCl
=] Caode
EE% Ladder

|d.. Inskruckion List

=-[@ Func Black
J TLE

[ sequence Elock

User can call it in the ladder chart editing window at any time.

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 Pl

“PIP2

(double)1.57079632679489661923132169163975 P1/2

“PIP2x3

(double)4.71238898038468985769396507491925

PI1*3/2

String Function

Description

void * memchr(const void *s, int c, size_t n);

Return the first ¢ position among
n words before s position

int  memcmp(const void *s1, const void *s2, size_t n);

Compare the first n words of
position s1 and s2

void * memcpy(void *s1, const void *s2, size_t n);

Copy n words from position s2 to
s1 and return sl

void * memset(void *s, intc, size_t n);

Replace the n words start from s
position with word c, and return to
position s

char * strcat(char *s1, const char *s2);

Connect string ct behind string s

char * strchr(const char *s, int c);

Return the first word ¢ position in
string s

int strcmp(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
function

Single-precision math
function

Description

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 v,
double x);

float atan2f(float vy, float
X);

Inverse tangent value of
parameter (y/X)

double ceil(double x);

float ceilf(float x);

Return the smallest double
integer which is greater or
equal with parameter x




double cos(double x); float cosf(float x); Cosine function

Hyperbolic cosine function,

double cosh(double x); float coshf(float x); Cosh(x)=(e"x+er(-x))/2

double exp(double x); float expf(float x); Exponent (e”x) of a nature data

double fabs(double x); float fabsf(float x); Absolute value of parameter x
Return the largest double

double floor(double x); float floorf(float x); integer which is smaller or
equals with x

double fmod(double X,
double y);

If y is not zero, return the

float fmodf(float x, float y); reminder of floating x/y

Break floating data x to be
mantissa and exponent X =

double frexp(double val, int | float frexpf(float val, int M*27exp, return the mantissa

_far *exp); _far *exp); of m, save the logarithm into
exp.

double Idexp(double X, int float Idexpf(float X, int X multiply the (two to the

exp); exp); power of n) is x*2/n.

double log(double x); float logf(float x); Nature logarithm logic

double log10(double x); float log10f(float x); logarithm (log10x)

Break floating data X to be
double modf(double val, float modff(float val, float '”tegra'hpaét and C:ec'ma' part,
double *pd): *pd): return the decimal part, save

' ' the integral part into parameter
ip.
;i/;).uble pow(double x, double float powf(float x, float y): (P)?/y)\//)er value of parameter y
double sin(double x); float sinf(float x); sine function
. . . . Hyperbolic sine function,
double sinh(double x); float sinhf(float x); 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.

hyperbolic tangent function
double tanh(double x); float tanhf(float x); tanh(X)=(e”"x-e"(-x))/(e"2+e"\(-

X))

The using method of the functions in the table:

float asinf (float x) ;

float asinf: float means the return value is float format;

float x: float means the function formal parameter is float format. In actual using, it do not
need to write the float. See line 14 in the following example:

= void ZHENGEIAN| WORD W , BIT E )
10 i

ii int =;

12 float x,v,=z:

13 *x=FW[O] :

14 v=azinf(x):

15 z=1807%v/3.14159;

16 a=(int) z;

15 WL2]=a:

1a h



10 Sequence BLOCK

This chapter mainly introduces sequence block instruction and the application.

Sequence Block instruction:

Mnemonic | Function Ladder chart Chapter

Sequence Block

SBSTOP | Pause BLOCK | |—ii—| SBSTOP| s1 | s2 | 10-6-1
SBGOON Sﬁéoceéecme }—H—' SBGOON | s1 [ s2 | 10-6-1

10-1. Concept of the BLOCK

Sequence block whose brief name is BLOCK is a program block to realize some functions.
As a special flow, all instructions in the block are executed in order, which is the biggest
difference with general processes.

BLOCK starts from SBLOCK and ends with SBLOCKE, and programmers can write
instructions in the BLOCK. If one BLOCK contains multiple pulse output instructions (or
other instructions) , then pulse output instructions will execute in accordance with conditions
meet order; And meanwhile the next pulse output instruction will not execute until the current
instruction is over.

The XD3, XDM series PLC supports multiple BLOCKs ™.

A complete BLOCK structure is shown as below:

SBLOCK n = = = P BLOCK start

Instruction

Pulse output
Read write module

R All instructions in

G c.od_e . BLOCK is executed in
Wait instruction

. order
Command list

SBLOCKE = =— =— P BLOCK end




»%1: XD3, XDM series PLC can support up to 8 BLOCK. When the BLOCK trigger
condition is normal ON coil, the BLOCK will execute from the top to down and return to the
top to execute until the trigger condition is OFF; When the BLOCK trigger condition is rising
edge, the sequence BLOCK will execute from the top to bottom only one time.

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
Open XDPPro software, right click the sequence block in the project bar:

;-;"1 Projeck
=23 pLCl
=] Code
EE% Ladder
Id... Inskruction Lisk

Func Black

;E—I Com Add Sequence EBElaock

@ Free Monitor

Data Monitor

E] Set Req Init Yalue

Click the command ‘add sequence block’, the following window will jump out:



Edit Seguence HBlock 1 IX

Comment : |Sequence Elackl |

E Insert ~ Edit Delete | Upwards Downwards

Skp Output

| ok || Camcel |

You can edit the BLOCK in the window, Upwards/Downwards are used to change the
position of instructions in the block.
Click ‘insert’ button, some instructions list under the menu:

Edit Sequence Block 1 |X|

Comment : |Sequence Elaockl |

Edit Delete | Upwards Downwards

Common Ttem

Pulse Item
Wait Ttem

Eead™rite Module (FROMSTO)

i Item

| ok || Ceneal |

Take ‘Pulse Item’ for example:




Dskip I:l Comment : |Pulse Config |

Data start address: user params address: D100 System params: Output:
Made: Start execute zection count: EI [ Fulse Config ]

Add Delete | Upwards Downwar dy s e BRESS cIv -1 Set |'X

Config = Delete |

frequencs

Faram Y¥alne

T0 axiz—group 3-Max zpeed (Hzl

T0 axis—group 3-Initial speed (Hz)

Y0 axis—group 3-3top speed (Hz)

T0 axiz—group 4-Fulze default speed (Hz)

T0 axis—group 4-hecceleration time of pulse default =. ..

T0 axis—group 4-leceleration time of pulse default s ..

used space! D0-T9, D100-D107

T0 axiz—group 4-hcceleration and deceleration time (mz)

Y0 axis—group 4-Max speed (Hz)

Y0 axis—group 4-Initial speed (Hz)

o o o o o o o o oo

T0 axiz—group 4-Step spead (Hzl

[Read From PLC | [Mrite To PLE | [ 0K | | Caneel

After click ‘OK’, you will find information in the configuration:

Edait Sequence Block 1

Comment : |Sequem: e Blockl

Inzert ~ Edit Delete | Upwards Downwards

Skip Output

Click ‘OK’, the following instructions are added in the ladder:

| SBLOCK Sequence Block1 |

- FILSR DO D100 Ki vl

SN SELOCKE F

Meantime, a new sequence block is added in the right of the project bar:



Project I
[ g Project
=23 pLCt
=] Code
+ EE% Ladder
Id,, Instruckion List

Func Elock,
= Sequence Block,
Sequence Elockl
=] comment Editar
@ Free Monitar
E [aka Maonikor
G _:] Set Req Init value

10-2-2. Move the BLOCK

If you want to move the BLOCK to other place, you have to select the original BLOCK and
delete it (select all, then delete):

0

() D00 K1

Move the cursor to the new place, and then right click the BLOCK and select ‘add to lad’:

Froject

=] Caode
+ EE% Ladder
|d.. Instruckion List

Func Block
=-[E] sequence Block

£dd To Lad
@ Free Mon Delete Segquence Block

E Data MoniEor
._ﬂ Set Req Inik Yalue

Now the BLOCK is moved to the new place:



| SBLOCK Sequence Blockl |

—

| SELOCKE =

10-2-3. Delete the BLOCK

You can select the called BLOCK and delete it. If you want to completely delete the BLOCK,
right click the function block and select ‘delete sequence block’. After this operation, you

can’t call this BLOCK any more:

Folect
=] Code
EE% Ladder
|d.. Imstruckion Lisk

Func Block
= |:| Sequence Elock,

;E-I Commnent B Add To Lad
B Free Monit I]:Ielete Sequence Block
Data Monitor

;] Sek Req Inik Yalue

10-2-4. Modify the BLOCK

There are two methods to modify the BLOCK.
(A) Double click the start/end segment to modify the BLOCK in general:

[ sBLOcK Sequence Block] |

—— T TR v

[ SBLOCKE H




Edit Sequence Block 1 IX

Comment : |Sequem:e BElackl |

Inzert ~ Edit Delete | Upward=s Downwards

Skip Output

ok ]| cencal |

(B) Double click the middle part to modify :

[ sBLOCK Sequence Blockl |

I FLER DO D100 K1 o

S SBLOCKE }

Pul=ze Config
[]5kip I:I Comment.: |I0EFRnsEaE
Data start address: uzer params address:

Sy=tem params: Oatput:
Ful=e Config

#hdd Delete | Upwards Downwards |

Mode: relat: ™| Start execute section count:

NG

frequence pulse count Jump register

used =pace! 00-09, D100-D107 [Read From PLCJ ['ﬁ'rite Ta PLI:J L 0K J [ Canecel ]




10-3. Edit the instruction of the BLOCK

10-3-1. Command item

Use ‘command item’ to edit the program:

Edit Sequence Block 1

Comment: |Sequenu:e Elackl

Inzert =|Edit Delete |Upward5 Downwards

| Common Item |

Pulze Item

Wait Ttem
Eeadrite Module (FROMSTO)

& Item

An ‘instruction list’ will jump out after click the ‘command item’:

Instruction List

I:lSkip I:I Comment: |Instruction List| |

| ok || cencal

Users can add instructions in the frame.

Skip: to control the stop and run of the instructions. If you select skip and input control coil in
the frame, then when the control coil is ON, the command will not be executed. If not select,
the default action is execution.

Comment: to modify the note for the instruction.



Instruction List

EER

Mo¥ Do Di
MUL IO D5 D10

[C-:nrnment: |calcula+.i-:nn |

| ok || Cancel |

Click ‘OK’, the ladder program will change as the following:
_ SELOCK Seguence Block L

k20

—| |—| calculation |—

A SELOCKE L

Note: We can add multiply instructions in one BLOCK and use ‘Skip’ as every instruction’s
execution condition.

10-3-2. Pulse Item
Open the ‘pulse item’ in the same way:

Pulse Config

I:‘ Skip I:I Comment ‘nl se Config |

Data start address: uzer params address: Swstem params: Output:
Mode: Start execute zection count: Pulze Config

hdd Delsate | Upwards Downwards |

-l

frequence pulze count Jump regizter

used space! T0-D9, T100-0107 [Read From PLC ] ['ﬁ'rite Ta PLC] L 0K J [ Cancel




In the following BLOCK, we add two impulse instructions:

0

10-3-3. Wait Item

‘Wait Item’: to wait coil flag or timer bit.

Open ‘Wait Item’ in the same way. There are two waiting modes: flag bit and timer wait.

(A) Flag bit

¥ait Config

DSkip |:| Comment |'|'|'ai+. Config |

(%) Wait Coil Flagz: |SEMO
O Wait T Timer: Unit: Tine: |:|

| ok || Cemcel |

SEM corresponding ladder diagram is as below:
M30
i POST SEMO

(B) Timer wait

¥ait Config E3
|

DSkip I:I Comment : |'|'|'ait Config

() $ait Coil Flag: |:|
@ Wait T Timer: Unit: 100 r % | Time: |KLOO

1 ms
10 m=

0K || Cencel |

SBLOCK

Seguence Block1

PLSR DO

o0 k1

i)

FLSR D0

o0 k1

i

SBLOCKE

(C) Corresponding ladder diagram:



hl
_m [sBLock Sequence Block! |-

| wall K100 Kioo -

S SELOCKE -

Note: Do not add normal coil after WAIT instruction in XD3 series PLC sequence BLOCK,
and add XD3, XDM series PLC special signal SEM bit(SEM0~SEM31); SEM cannot be
controlled by set or reset. It can only be set by POST instruction and reset by WAIT SEM
instruction.

10-3-4. Module Read and Write (FROM/TO) instruction

This item is used to read and write data between PLC and modules, and the operate panel is as
below:

l#read
Eead/¥rite Nodule §|
D Skip Comment: |Bead/Write Module

O Eead module G} Hrite module

Module no: (KO Module address: KO
Count: E& FLC address: M0
0K || Cencal

FROM\TO instruction can be selected from pull-down list:

Ly =i | SBLOCK Sequence Blockl |
L [ FROM KO KO KE M0 =

—— T KO KO K1 D0 =

L S SBLOCKE F

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

SBLOCK Sequence block 2

SBLOCK Sequence block 3

|
Scanning period 1 ' Scanning period 2 Scanning period 3
|
=! > >
i
M1 |
J |
!
M2
|
!
M3 |
Blockl Blockl, Block?2 Blockl, Block2, Block3

(B) The condition is rising or falling edge of pulse

M1

}T} SBLOCK Sequence block 1| |
M2

m SBLOCK Sequence block | |
M3 ’

m SBLOCK  Sequence block

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



|SBLOCK Sequence BLOCK 1 |

—| FLSR HDO HDIOD Kl Y0 |_
—|PLSR HD200 HD300 Kl Yll—

FROLI ED EO Eé 10

—| SBLOCKE |—

The instructions running sequence in block 1 is shown as below:

Eranning periodi

Scanning period?Scanning u:riod:h:annin: perdod | Scanning uzriodﬂ

PLER ¥0 FIIER ¥1 FROM

|

Block]running

(B) With SKIP condition

12
mmll

Explanation:
When M2 is ON, block 1 is running.
All the instructions run in sequence in the block.

A)
B)
C)
D)

E)

M3, M4, M5 are the sign of SKIP, when they are ON, this instruction will not run.
When M3 is OFF, if no other instructions use this YO pulse , DPLSR D0 D2 D4 Y0
will run; if not, the DPLSR DO D2 D4 YO will run after it is released by other instructions.
After “DPLSR D0 D2 D4 YO0 is over, check M4. If M4 is OFF, check “DPLSR DO

} SELOCE Sequence BLOCEL |—

—|IIUIB|—| FLEE HDO HDI100 K1 ¥0 |—

144
— | PLSR HD200 HD300 KI Y1 N

M5
. FROM KO KO Ké MI0

—| SBLOCKE |—

BLOCEK condition
i= OFF and all

the zequence
insructions are
finizhed running.

D2 D4 Y17, 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.
Do not use the same pulse output terminal in different BLOCK.

NO (x)

YES (\)

]
T

]
T

—| SBLOCKE Sequence BLOCKI{—

_b|d|1_| AR HDO HDIOD K1 Y0 |-

—| SELOCKE

|_

—| SBLOCKE Sequence BLOCKE{—

—| FLiE HDO HDIM E1 Y0 |—

_| SELOCEE

|_

it ]
— I——| SELOCK Sequence BLOCKL |—

—|M|1—| FLSE HDO HDIWM El ¥0 |—

_| SELOCKE

|_

MO
— |——| SELOCE Sequence BLOCKZ |—

—| FLSE HDO HDIOO El Y1 |_

—| SELOCKE

|_

Do not use the same pulse output terminal in BLOCK and main program.

NO (x)

YES (V)

_|

15l
— F———FLSR. HDO HDI00 Kl YOH
151

SELOCK Sequence BLI:ICKll_

PLSE. HDO HDi00 El YEI|—

1D
— F———FLSk. HDO HDIO0 K1 YOH
D

—| SBLOCE Sequence BLI:IIZKll_

FLSR HDO HD10d Kl ‘r’1|—

]

SBLOCEE

SBLOCKE H SELOCKE H
There only can be one SKIP condition for one BLOCK instruction.
NO (x) YES (\)
1] D
i SBLOCK Sequence BLOCKL t SBLOCK sequence BLOCK1
Il L2 vl
| —{PLSE. HDO HDIOD K1 Y0 |———PLSE. HDO HDI00 K1 ¥0

e SBLOCKE




The SKIP condition only can use M, X, can not use other coil or register.

NO (x)

YES (W)

T0

NI2[D10]

SBELOCE Sequence BIJ:":KII—

—[ PSR Do Dl Kivo H

—[FL5F. AD0 HDIO0 K1 YO-

SBLOCK =zequence BI.[](KlF

gl
[ FLSR D0 DI K1v0 H

M2
——{FLSE._HAD0 HDIM KI YOH

The output instructions cannot be CNT_AB(CNT). PWM.

HicCo

M1
—[CHT 4F

M2
—rw Koo Do ¥o H

DO

SELOCEE H

NO (x) YES (\)
MO 0
— SELOCESequence BLOCKIH — SPBLOCKs:quence FLOCK1H

I
| PLSE. D0 DIO0 K1%0 |

I
F——{FLZE. HDO HDI00 E1 Y0

SBLOCKE H

6. BLOCK is not recommended to put in the STL, because if one STL ends, while the
BLOCK doesn’t end, then big problem will happen.

NO (x) YES (\D
STL SO 90
[STL S0| i | SBLOCK R
SV ‘
it \ SBLOCK H - [FROM KO KIi_ K5 D100}
—[FROM KO K1 K5 D100H WATT K1 K50 |-
—{ WAIT K1 K50
1 — PLSR HDO HD100 K1YO0 |+
— PLSR HDO HD100 K1Y0 |
] SBLOCKE H
\ SBLOCKE H | |[sTL so
M100 Y0 M100 Y0
| () /| ()
STLE

7. Label Kind type cannot be used in the block

Sign P, | cannot be used in block. Even they can be added in block, but they do not work in

fact.




10-6. BLOCK related instructions

10-6-1. Instruction explanation

stop running the BLOCK [SBSTOP]

Summarization
Stop the instructions running in the block

[SBSTOP]
16 bits SBSTOP 32 bits -
Condition | NO,NC coil and pulse edge Suitable | XD3, XDM
types
Hardware Software | V3.2
Operand
Operand | Function Type
S1 The number of the BLOCK 16bits, BIN
S2 The mode to stop the BLOCK 16bits, BIN
Suitable component
Operand Register Constant | Module
o' | | o | o | DX| DY | pv* | ps* | KH D[ QD
Word ST . .
S2 °

*Note: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

Function

e () (=)
%1% SBSTOP‘ K1 \ KO \

S2 is the mode for BLOCK stop, operand: KO, K1

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.

Execute

4 SBSTTOP

frequency

K1« \\% KO




Continue running the BLOCK[SBGOON] |

Summarization
This instruction is opposite to SBSTOP. To continue running the BLOCK.

[SBGOON]
16 bits SBGOON 32 bits -
Condition | Pulse edge Suitable XD3, XDM
types
Hardware | - Software | V3.2
Operand
Operand | Function Type
S1 The number of the BLOCK 16 bits, BIN
S2 The mode to continue running the BLOCK 16 bits, BIN
Suitable component
Operand Register Constant | Module
Word o | P [ oo [ DX] DY | pm* [ ps* | KH D] QD
S1 ° °
S2 °

*Note: D includes D, HD; TD includes TD, HTD; CD includes CD, HCD, HSCD, HSD;
DM includes DM, DHM; DS includes DS, DHS.

% () ()

Function

IY'L{ SBGOON‘ K1 \ KO \

S2 is the mode to continue running the BLOCK. Operand: KO0, K1.

KO0: continue running the instructions in the BLOCK.
For example, if pulse outputting stopped last time, SBGOON 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, SBGOON will not
continue outputting this pulse but go to the next instruction in the BLOCK.



10-6-2. The timing sequence of the instructions

SBSTOP (K1 K1) + SBGOON (K1 K1)

0
It | SBLOCK Sequence BELOCK 1 M
%—I FLEE HDO HDI0O K1 ¥0 |—
] SELOCEE H
i |
1t [ SBSTOF Kl  KI
i .
it [ SBEGOCH Kl  KI
ccanning pericd 1'scamming pericd Eisi::um:i.n:' paricd 3i=c=umin: paricd 4i=c=umin: paricd 55
» > E ol gl gl
Condition MO I I I I
Fy ! ! ! !
] I I I !
I I I I
Condition MZ | | |
* I I I
| | !
| | | |
! | Condition M4 | |
| [ I I
| I f I I I
-« T I i | ! |
. ' ! b ! !
PLZ O ': ! I ! ! I
— | i | |
1 g | 1 1
| | | |

When MO is from OFF—ON, run “PLSR HDO HD100 K1 Y0” in the BLOCK to output the
pulse;

When M2 is from OFF—ON, the BLOCK stops running at once;

When M4 is from OFF—ON, abandon the rest pulse.

SBSTOP (K1 K1) +SBGOON (K1 K0)



MO
I# | SBLOCK Sequence BLOCK 1

——— FLSE HDO HDIOD Kl ¥O0 |4

PLS YO

e SELOCKE H
e |
1t [ SBSTOF KI K
S |

il [ SEGOCH Kl Ko |
! ! ! ! ! !
#canning period 1 Scanning period 2 I Scanning period 3 | Scanning period 4  Scanning period 5 I
| | | . |
i g g " g g
Condition M0 i i i i
t i i i i
] i i i .
I | . i i i i
Condition M? : : : ;
A ! ! !
i i i i
I . ! Coddition M4~ | !
I ] | A | |
< i X T i i i
: | : : : :
! ! i ! !
“““ ! L i i
PLS YO : | : : :
______ | | |
\1/ : : :
! !
i i
i i

When MO is OFF—ON, run ‘PLSR HDO HD100 K1 Y0’ in the BLOCK to output the pulse;
When M2 is OFF—ON, the BLOCK stops running, the pulse output stops at once;
When M4 is OFF—ON, output the rest pulses.

3. SBSTOP(K1 K0)+SBGOON(K1 K1)

10

4 | SBLOCK Sequence BLOCK 1]+
-+ PLSR HLCO HDIOO K1 v0 |-
— SELOCKE H

i |

1 | SESTOF KiI Ko |

14

i [ EBGOCH K K |




Bcanning peric ﬂ.l: Bcanningperio 5.2: Bcanningperic ﬂ.?; Scanningperic ﬂd;s canningperic ﬂ.5=
| | |
| | |
> > > > s
Jondition MO :
ry I I
| |
i i
. . | |
andltlﬂn M !
| |
i 1
t | t
| ! | 1
: ! : Condition M4
|

| | | |
| ! | |
“ | | g
. | [
LS ¥0 - Pl
! ! ol
I I I

When MO is from OFF—ON, run ‘PLSR HDO HD100 K1 Y0’ in the BLOCK to output the
pulse;

When M1 is from OFF—ON, stop running the BLOCK, the pulse will stop slowly with slope;
When M4 is from OFF—ON, abandon the rest pulses.

4. SBSTOP(K1 K0)+SBGOON(K1 KO0)

D

I# | SBLOCK Sequence BLOCK 1 |-
————{ PLSR HD0 HDIOD KI ¥0 |4
S — SELOCEE =

i |

It [ EBSTOF KI K |

13

It [ EBGOCH K1 El |+

1 1 1 1 1
. . 1 . . 1 . . 1 . . | . . |
coAamning ]:lermdllsca:u:mn:' ]:lerdeI:ca:n.nlnr periodd |FEANLILE DT 1od4|=c:|.'n.u.1n: Dtl'md5|

i » > » | >
Condition M0 | } } | |
4 i i i i
— | | | |
| | | | |

Condition M | ! !

4 | | |

I I I I

! ! ! !

: : Condition M3 : :

| | TI | |

- | | | | |
L I I | |

FLS 10 | ¥ | |

[ I el 1 1

i i i i

FLS ¥0O




When MO is from OFF—ON, run ‘PLSR HD0 HD100 K1 Y0’ in the BLOCK to output the
pulse;
When M1 is from OFF—ON, suspend running the BLOCK, the pulse will stop slowly with
slope;
When M3 is from OFF—ON, output the rest pulses.

Please note that by the SBSTOP stops the pulse with slope, there may be still some pulses;
in this case, if run SBGOON K1 again, it will output the rest of the pulses.

10-7. BLOCK flag bit and register

1. BLOCK flag bit:
Address | Function Explanation

SM300 | BLOCKI running flag

SM301 | BLOCK2 running flag

SM302 | BLOCKS running flag 1: running

0: not running

SM399 | BLOCKZ100 running flag

2. BLOCK flag register:
Address | Function Explanation

SD300 BLOCKUI running instruction

SD301 BLOCK2 running instruction

SD302 BLOCKS running instruction BLOCK use this value when

monitoring

BLOCK100 running
instruction




11 Special Function Instructions

This chapter mainly introduces PWM (pulse width modulation), precise timing, interruption

etc.

Special Function Instructions List:

Mnemonic | Function Circuit and soft components G(Erhapt
Pulse Width Modulation, Frequency Detection
Output pulse with the
PWM specified duty cycle and }HH PWM \ S1 \ S2 \ D \ 11-1
frequency
Fixed pulses frequency }HF‘ FRQM‘ st ‘ D ‘ S2 ‘ S3 ‘
FRQM 11-2
measurement
Time
STR Precise Time —— STR| DL | D2 | 11-3
Interruption
. El
El Enable Interruption - 11-4-1
DI Disable Interruption 11-4-1
IRET
IRET Interruption Return 11-4-1
11-1. Pulse Width Modulation [PWM]

1. Instruction’s Summary
Instruction to realize PWM pulse width modulation

PWM pulse width modulation [PWM]

16 bits PWM 32 hits -
instruction instruction
execution normally ON/OFF coil suitable XD3, XDM
condition models
hardware - software -
requirement requirement
2. Operands
Operands | Function Type
S1 specify the duty cycle value or soft 16 bits, BIN
component’s ID number




S2 specify the output frequency or soft 16 bits BIN
component’s ID number
D specify the pulse output port bit

3. Suitable Soft Components

Operands System Constant | Module
Word D°|FD| ED| m*| co*| DX | DY | pM* | DS* | KH ID | QD
S1 ° ° ° ° °
S2 ° ° ° ° °
Operands System
Bit XY | M |s"|1T|c"|Dwm
D °

*Note: D includes D, HD; TD includes TD HTD; CD includes CD HCD HSCD HSD; DM
includes DM DHM; DS includes DS DHS. M includes M HM SM; SincludesS HS; T
includes T HT ; Cincludes C HC

Function and

- ® ®
P% PWM | K100 | D10 | YO |
Duty cycle n: 1~32767

Output pulse f: 1~200KHz
XD, XDM series PLC PWM output need transistor type terminal:

PLC model PWM terminal
XD3-16T/RT -24T/RT -32T/RT -48T/RT -60T/RT | YO, Y1
XDM-24T-32T-60T4-60T10 YO0, Y1,Y2, Y3

Duty cycle of PWM output =n /32768x100%

PWM use the unit of 0.1Hz, so when set S2 frequency, the set value is 10 times of the actual
frequency (10f). E.qg.: to set the frequency as 72 KHz, and then set value in S2 is 720000.
When X0 is ON, output PWM wave; When X0 is OFF, stop output. PMW output doesn’t
have pulse accumulation.

]

In the left graph:
TO=1/f

1 t/T0=n/32768

Note: it needs to connect 1K ohm amplification resistor between output terminal and common
terminal when using PWM instruction.



Example

A ¢

There is a LED drived by DC24V. It needs to control the brightness of the LED. In order to
decrease the power loss of wave collector, turn ON the switch at the moment it is OFF, then
turn it OFF. This process will cycle. Connet a transistor between the power supply and LED.
The pulse signal will input from the transistor base terminal. The current between base and
emitter is pulse. The LED input voltage is proportional to the duty ratio. The LED input
voltage will be changed by changing the duty ratio. There are many methods to change the
value. The normal way is pulse width modulation (PWM) which means only changing the ON

—

brightness 100% start

@ @ @

brightness 25% brightness 50% brightness 75%

s Wl X

——

_—

o

nr

holding time but not changing the ON frequency.

This example applies the PWM technology to the LED brightness adjustment. The controller
can accpet 24V PWM control signal. The brightness range includes 25%, 50%, 75%, 100%.

The brightness is controlled by the PWM duty ratio.

Element explanation:

PLC Explanation Mark
component
X0 Start button, X0 is ON when pressed.
X1 Stop button, X1 is ON when pressed.
X2 25% brightness button, X2 is ON when
pressed.
X3 50% brightness button, X3 is ON when
pressed.
X4 75% brightness button, X4 is ON when
pressed.
X5 100% brightness button, X5 is ON when
pressed.
HDO PWM duty ratio register
HD2 PWM frequency register Defaulted
100Hz

Program:




N } MOV K100 HD2
X0
M | MSET MO0 M1
X1
M | MOV KO HDO

S ZRST MO M1
MO M2 M3 M4 M5

— M MOV K8192 HDO

M3 M4 M5
A - MOV K16384 HDO

M3 M4 M5
A l MOV K?24576 HDO

i | MOV K32767 HDO

1o J_ ]
= NENExE
<
w
<
S
<
o1

[ PWM HDO HD2 YO

1 T 1T [T T T

Program explanation:
1. HDO will control the LED voltage. The voltage = 24*HD0/32767, pulse output frequency
is 100Hz.
Press start button, X0 is ON, M0, M1 is ON, the LED brightness adjustment starts.
X2 is ON, HD0=8192, HD0/32768=0.25, the LED brightness is 25%.
X3 is ON, HD0=16384, HD0/32768=0.5, the LED brightness is 50%.
X4 is ON, HD0=24576, HD0/32768=0.75, the LED brightness is 75%.
X5 is ON, HD0=32768, HD0/32768=1, the LED brightness is 100%.
Press shut down button, X1 is ON, HDO is reset, shut down the PWM trigger condition,
LED voltage is 0V.

No gk~ owbd

11-2. Frequency measurement [FRQM]

1. Instruction list
Measure the frequency.

Frequency measurement [FRQM)]

16 bits - 32 bits FRQM

instruction instruction

execution Normally ON OFF coil suitable XD3, XDM

condition models

hardware - software -

requirement requirements

2. Operand

Operands | Function Type
S1 Sampling pulse numbers 32 bits, BIN
S2 Frequency division option 32 bits, BIN
D Measurement result 32 bits, BIN
S3 Pulse input terminal bit




3. Suitable component

Operand System Constant | Module
Word D|F|ED| D] CD | DX | DY | DM | DS | KH D] QD
S1 o | o . . °
S2 o | o . . °
Operand System
Bit X|Y|M|S|T|[C]|Dum
D .

*Note: D includes D HD; TD includes TD HTD; CD includes CD HCD HSCD HSD; DM
includes DM DHM; DS includes DS DHS.
M includes M, HM, SM; S includes S, HS; T includes T, HT; C includes C, HC.

Function
and Action

% Gy ) & =

ML{ FRQM \ K20 \ D100 \ X0 \ K1 \

The sampling pulse numbers can be adjusted according to the frequency, the higher the
frequency, the bigger the sampling pulse numbers

e Measurement result, the unit is Hz

e Frequency division option, the range is 1 or 2. Whatever 1 or 2, the frequency range is 1Hz to
80KHz

o When MO is ON, FRQM collects 20 pulses from X0, and records the sampling time. The result
of sampling numbers dividing by sampling time will be saved in D100. The measurement
process will repeat. If the measurement freqeuncy is less than the measurement range, the result
is0

e The measurement precision is 0.001%

The pulse input terminal for FRQM:

Model X terminal Max frequency
16 X0 80KHz
X3 10KHz
X0 80KHz
24/32 X3 10KHz
Xb3 X6 10KHz
X0 80KHz
48/60 X3 10KHz
X6 10KHz
X0 80KHz
24/32/60T4/ | X3 80KHz
XDM 60T10 X6 80KHz
X11 80KHz




Example

Asynchronous motor drives the conveyor to transfer the work piece. It needs to real-time
display the work piece moving speed. The diameter of the transmission shaft is 100mm, the
gear numbers on the transmission shaft are 100, the speed unit is m/min.

proximity switch

X0

I gear number=100

work piece

E=1001mun

asy nchronous motor

Component explanation:

PLC Control explanation Mark
component
X0 Proximity switch, to count the gear numbers
MO Start signal
D16 Speed register (float number)

Program:

FROM K20 DO X0 K1

DFLT DO D2

EDIV D2 K100 D4

EMUL KO0.1 K3.14 D6

EMUL D4 D6 D10

L1

T T T T 7T T

EMUL D10 K60 D16




Program explanation:
1. Set ON the start signal MO, to run the frequency meansurement program
2. Transform the frequency to float number, then it is divided by 100 (gear numbers per
rotation), the result is shaft rotate numbers per second (float number).
3. Calculate the diameter of the transmission shaft and save in register D6 (float number), then
calculate the transfer distance per second and save in D10 (float number).
4. the transfer distance per second multiply by 60 is the speed (m/min).

11-3. Precise Timing [STR]

1. Instruction List
Read and stop precise timing when precise timing is executed

Precise timing[STR]
16 bits - 32 bits STR
instruction instruction
execution edge activation suitable XD3, XDM
condition models
hardware - software -
requirement requirements
2. Operands

Operands | Function Type

D1 Timer Number bit

D2 specify timer’s value or soft component’s ID 16 bits, BIN

number

3. Suitable Soft Components

Operands system constant module
D |FD |ED | m* | cp* | DX | DY | pv* | Ds* | KH D | QD
Word D2 ° ° ° ° L
Operands system
Bit X|Y|™M|s"|T|c"|Dwm
D °
D1 °

*Note: D includes D HD; TD includes TD HTD; CD includes CD HCD HSCD HSD; DM
includes DM DHM;

DS includes DS DHS.

M includes M HM SM; SincludesS HS; Tincludes THT ; Cincludes C HC.

Function
and Action

<Precise timing>, <Precise timing reset>




.
—SF—— STR | ETO | K100 |

—- SO

MO ‘
) . RST \ ETO \

Timer’s number. Range: ETO~ET30 (ETO, ET2, ET4...... all number should be even)
Timing value

Precise timer works in unit of 1ms.

Precise timer 32 bits, the counting range is 0~+2,147,483,647.

When executing STR, the timer will be reset before start timing.

When X0 turns from OFF to ON, ETO starts timing. ETO will be reset and keep its value 100
when accumulation time reaches 100ms; If X0 again turns from OFF to ON, timer T600 turns
from ON to OFF, restart to time, when time accumulation reaches 100ms, T600 reset again.

See graph below:
o || |

ETO

100ms 100ms

L i

<read the precise timing>, <stop precise time>

0
1 DMOV | ETO DO When X0 changes from OFF to ON, move the
current precise timing value into DO
immediately, it will not be affected by the scan
cycle;
MO o When MO ch from OFF to ON t
N STOP ET0 en _ c ar_wges _rom _ 0 , EXECL-J e
STOP instruction immediately, stop precise

timing and refresh the count value in ETDO. It
will not be affected by the scan cycle;



Precise Timing Interruption

® \When the precise timing reaches the count value, it will generate an
interruption tag, interruption subprogram will be executed.

® Can start the precise timing in precise timing interruption;

® Every precise timer has its own interruption tag, as shown below:

Interruption Tag corresponding to the Timer:

Timer’s No | Interruption Tag || Timer’s No | Interruption Tag
ETO 13000 ET10 13005

ET2 13001 ET12 13006

ET4 13002 ...  |....

ET6 13003 ET22 13011

ET8 13004 ET24 13012

Note: XD3-16, XD3-24, XD3-32, XD3-48, XD3-60, XDM-24, XDM-32, XDM-60T10 timer
number are ETO, ET2, ET4, ETS6...... ET24; XDM-60T4 timer number is ETO, ET2, ET4,
ET6...... ET22.

X0
—F—— STR | ETO | K100 | When X0 changes from OFF to ON,
ET ETO will start timing. And ETO reset
0 - - -
-y Yo O when accumulation time is up to
MO 100ms; meantime generate an
il | RST | ETO | interruption, the program jumps to

interruption tag 13000 and execute the

subprogram.

Example 1

The filling machine controls the filling capacity by controlling the liquid valve open time (it is
3000ms in this application). To improve the filling capacity precision, the liquid valve open
time can be controlled by precise timing.



=] =
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Filling machine
Component explanation:

PLC Control explanation Mark
component
X0 Start button, X0 is ON when the button is pressed
ETO Precise timer
YO0 Control the liquid valve, YO ON when the valve
opened, YO OFF when the valve closed

Program:
X0 YO0
—lt (S r—m—
STR ETO K3000
ETO YO0
— (R »r——
RST ETO

Program explanation:
1. When XO0 is ON, the liquid valve YO0 and precise timer ETO open at once.
2. Shut down the liquid valve Y0 and precise timer ET0 when the time arrived.

Example 2
The precise timer interruption can produce the following pulse wave. The Y2 ON time is
500ms, the pulse period is 1000ms.

X0 |

1000ms




Component explanation:

PLC Control explanation Mark
component
X0 Start button, X0 is ON when button is pressed
Y2 Pulse output terminal
MO Internal auxiliary coil
ETO Precise timer
Program:
X0
~ | STR | ETO | Ks00
X0
—  RST | ETO |
FEND
13000
SMO Y2 Y2
— (S )
L{ PLS | Mo -
MO Y2 Y2
—H—I ( R
SMO0
> STR | ETO | Ks00 |-
END

Program explanation:
1. When X0 is ON, the precise timer interruption will work, Y2 will output the pusle wave.
2. When XO0 is OFF, shut down the precise timer interruption, Y2 stop outputting.

Example 3
As the FRQM calculating the time for fixed pulse numbers, we will change the way to
calculate the pulse numbers in fixed time.

encoder

)]

[

power supply /

¢ z__

shield layer




Component explanation:

PLC Control explanation Mark
component
MO Start button, X0 is ON when pressed
ETO Precise timer
HDO Precise timer setting value (unit: ms)
HSCO High speed counter
D10 The measured frequency (unit: s)

Program:

JATL{ STR ET0O HDO |
%Mlb{ RST ETO }

MO
— CNT HSCO K999999999 %

DMOV HSCO DO }

SMO
H%A DFLT DO D2

% DFLT HDO D4

ﬁ EDIV K1000 D4 D6

% EMUL D2 D6 D8

ﬁ DINT D8 D10

% DMOV KO HSCO

HSMM STR ETO HDO

S R I I E B B

Program explanation:
1. Set the high speed counter sampling period register HDO, the unit is ms.
2. Set ON MO to start the precise timer interruption and high speed counter, calcuate the
frequency
3. The frequency range is 0-80KHz, the precision is 0.005%.



11-4. Interruption [EI], [DI], [IRET]

XD3 series PLC have interruption function, including external interruption and timing
interruption. By interruption function we can deal with some special programs. This function
is not affected by the scan cycle.

11-4-1. External Interruption

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.

Subprogram T

Note: The external interruption of XC series PLC cannot be activated by rising edge
and falling edge at the same time; but XD3 series PLC supports rising edge and falling
edge activation meantime.

Input Interrupt

External Interruption’s Port Definition

XD3-16 points

Input P(_)ipter No. _ !Disable t_he
. Rising Falling interruption

terminal . . . X .

Interruption | interruption | instruction

X2 10000 10001 SM050

X3 10100 10101 SM051

X4 10200 10201 SM052

X5 10300 10301 SM053

X6 10400 10401 SM054

X7 10500 10501 SMO055

XD3-24/32/48/60 and XDM-24/32/60T4/60T10

Input P(_)ipter No. _ !Z)isable t-he
terminal Rising !:alllng _ Interruption
Interruption | interruption | instruction
X2 10000 10001 SMO050
X3 10100 10101 SMO051
X4 10200 10201 SM052
X5 10300 10301 SMO053
X6 10400 10401 SM054




X7 10500 10501 SMO055
X10 10600 10601 SMO056
X11 10700 10701 SMO057
X12 10800 10801 SMO058
X13 10900 10901 SMO059

Note: when the interruption ban coil is ON, the external interruption will not execute.

Interruption Instruction

Enable Interruption [El], Disable Interruption [DI], Interruption Return [IRET]

. ; ® If use EI instruction to allow
mierruphon range

interruption, then when scanning the

— (::) program, if interruption input

changes from OFF to ON, then
execute subroutine M. 2. Returnto

the original main program.
[nooo mterruption 1

T
— © ® Interruption pointer (I****) should
be behind FEND instruction;
IRET
interroption 2 > ® PLC is usually on the status that
allows interruption.
o -
IRET

Interruption’s Range Limitation

¢

® By programming DI instruction, can

o errpton
allowed set interruption disabled area;

0 @ ® Allow interruption input between
EI~DI
—! C) ® If interruption forbidden is not
interruption required, please program only with EI,
forbidden

and program with DI is not required.

FEND




Disable the Interruption

- -—

® Every input interruption is

’;}Iﬁgﬁm equipped with special relays
1O (SM50~SM69)  to  disable
" ST interruption.
o -
® In the left program, if use MO to
set SM50 “ON”, then disable the
To0o0 interruption 0.

interruption
forbidden

END
Example 1
AN AN AN -
origin A (X0) B (XD C (X2)

The positions of A, B, C are unknown. The speed of the three segments are different. The
application can be perform by PLSF instruction and external interruption. We can install three
proximity switch at postion A, B, C, and connect the signal to PLC input terminal X0, X1,
X2. (suppose X0, X1, X2 are external interruption terminal, the related rising edge
interruption ID are 10000, 10100, 10200. The PLC external interruption terminal please refer
to “external interruption terminal definition). The pulse terminal is YO, the direction terminal
is Y2. To improve the speed changing precision, the acceleration and deceleartion time are 0.
The speed will switch by external interruption.

Segment Frequency setting | Pulse numbers
value (Hz)

Origin ---- A 10000 999999999
A----B 30000 999999999
B ----- C 20000 999999999
Acceleration 0
and deceleratoin
time

Note: as the pulse numbers of each segment is unknown, the pulse numbers should set large
enough to ensure the object can move to the proximity switch. The STOP instruction will be
run by external interruption when the object gets to position C.



Component explanation

PLC Control explanation Mark
component
MO Start button, PLSF will send pulse when the
button is pressed
HDO the PLSF pulse frequency register
Program
SM2
—AF— DMOV K1.0000 HDO |+
MO
A PLSF HDO K1 YO —
FEND
10000
SMO
—hP——— DMOV K30000 HDO
IRET
10100
SMO0
—+— DMOV K20000 HDO
IRET
10200
SMO MO
| (R y—
STOP Y0 K1 —
IRET
END

Program explanation

1. SM2 is ON, set HDO to 10000, set on MO, PLSF instruction will send 10000Hz pulse, the

object will move from origin to A.

2. When the object touches A, X0 will be ON at once, the external interruption 10000 will
work, HDO is set to 30000, the object will move from A to B with the speed of 30000Hz.

3. When the object touches B, X1 will be ON at once, the external interruption 10100 will
work, HDO is set to 20000, the object will move from B to C with the speed of 20000Hz.

4. When the object touches C, X2 will be ON at once, the external interruption 10200 will

work, MO is set OFF, the pulse sending will stop at once.




Example 2

The diagram is the product packing machine. The robot will pack the product when 30
products are detected, the robot and counter will be reset after packing completed. To
improve the working efficiency, the product sending speed is very fast, the sensor X2 detects
the product time is 8ms, PLC input terminal filter time is 10ms, the normal counter cannot
detect the products. We can use the external interruption to count the products.

&

ﬁmmmmmmm%pm

X1
o
Component explanation:
PLC Control explanation Mark
component
X2 Product counting photoelectric sensor, X2 is ON when
the product is detected
X1 Robot action complete sensor, X1 is ON when the
action is completed
Co 16-bit counter
YO Robot
Program:
MO YO
— | ¢ r—
X1 MO
— (R
YO
(R )r—
RST CO =
FEND
10000
SMO
} CNT CO0 K30 H
u:o MO
| S )7
IRET
END




Program explanation:
1. In the external interruption program, count the X2 input, when the X2 is 30, set ON M0
2. In the main program, it controls the YO according to the MO state.
3. When the robot action is completed, X1 changes from OFF to ON once, RST works, YO
and CO are reset, MO is OFF, wait for the next packing process.

11-4-2. Timing Interruption

Function and Action

Under the circumstance that the main program execution cycle is very long, when you
have to handle with special program or execute specific program every once in a while
when program is scanning in sequence control, the timing interruption is very useful. It is
not affected by PLC scan cycle and executes timing interruption subroutine every N ms.

X0

R SO
FEND

SMO0

— INC DO

® Timing interruption is open status in default, just like other interruption subroutines, it
should be written behind the main program, starts with 140xx, ends with IRET.

® There are 20CH timing interruptions, representation: [40**~[59**(“**’means
interruption time; Unit is ms. E.g: 14010 means executing once the first timing
interruption per 10ms.

Interruption No

XD3 and XDM series timing interruption:

Interruption | Interruption Interruption | Interruption Explanation
number ban number ban
instruction instruction




140** SMO070 150** SMO080
141** SMO071 I51** SM081
142** SM072 152** SM082
143** SMO073 153** SMO083
144** SMO074 154** SM084
145** SMO075 I155** SMO085
146** SMO076 156** SMO086
147** SMO077 I57** SMO087
148** SMO078 158** SMO088
149** SMO079 159** SMO089

** means the timing
interruption time, the range
is

1~99, the unit is ms.

Interruption range’s limitation

® Timing interruption is usually on ‘allow’ status.

Can set interruption allow and forbidden area with EI. DI instructions. As shown in

below pictures, all timing interruptions are forbidden between DI and El, and allowed

beyond DI~EI.

FEND

14010

IlI lIlHl

IRET

O

>

Interruption Forbidden

Q > Interruption allowed
© > Interruption forbidden

Interruption allowed

Interruption forbidden




Interruption
Allowed ® The first 3CH  timing

interruptions are equipped with
special relays (SM070~SM079).

SM070

L

FEND ® In the left example, if use MO to
14020 set SM070 “ON”, then forbid
Interruption timing interruption forbidden.
Program

IRET

| I i
SR

END




12 Application Example

This chapter mainly introduces main instructions, such as pulse output and Modbus
communication instructions, and gives some examples.

12-1. Pulse output application

There are 3 segments of pulse. YO is pulse output terminal, Y2 is direction output terminal.

Segment Frequency (Hz) Pulse numbers
1 3000 1000
2 800 2000
3 6000 8000
Acceleration The frequency changes 1000Hz every 100ms
and
deceleration

Pulse parameters

Address Explanation Value
HDO (dword) | Pulse segment quantity (1~100) 3
HD2 (8 Reserved (8 words) 0
words)

HD10 (dword) | Pulse frequency (segment 1) 3000
HD12 (dword) | Pulse quantity (segment 1) 1000
bit15~bit8: wait condition (segment 1)
00: pulse sending end
01: wait time
02: wait signal
03: ACT time
04: EXT signal
HD14 05: EXT signal or pulse sending end 0
bit7~bit0: wait condition register type
00: constant
01: D
02: X
03: M
HD15 (dword) | Constant/register(waiting condition) (segment 1) 0
bit7~bit0: jump register type
HD17 00: constant 0
01: D
HD+18 Constant/register (jump register) (segment 1) 0
(dword)
HD+20 Pulse frequency (segment 2) 800
(dword)
HD+22 Pulse quantity (segment 2) 2000
(dword)
HD+24 Wait condition, wait condition register type 0
(segment 2)




HD+25 Constant or register (waiting condition) (segment
0
(dword) 2)
HD+27 Jump type, jump register type (waiting condition) 0
(segment 2)
HD+28 Constant or register (jump register) (segment 2) 0
(dword)
HD+30 Pulse frequency (segment 3)
6000
(dword)
HD+32 Pulse quantity (segment 3) 8000
(dword)
HD+34 Wait condition, wait condition register type 0
(segment 3)
HD+35 Constant or register (waiting condition) (segment
0
(dword) 3)
HD+37 Jump type, jump register type (waiting condition) 0
(segment 3)
HD+38 Constant or register (jJump register) (segment 3) 0
(dword)
System parameters:
Bit 0: pulse output logic e
0: positive logic(default setting) %
1: negative logic, =
. . R . QD
SED900 Bit 1: pulse direction logic Y
Pulse parameters 0: positive logic(default setting) | O %
1: negative logic <
Bit 8: pulse unit
0: pulse quantity(default setting)
1: equivalent value
SFD901 | Reserved 0
Pulse quantity/ 1
SFD902 rotation low 16 bits 0
Pulse quantity/ 1
SFDI03 rotation high 16 bits 0
Movement amount/1
SFD904 rotation low 16 bits 0
Movement amount/1
SFDI05 rotation high 16 bits 0
SED906 Pulse_z direction The pumber of Y, OxFF is no 2
terminal terminal
SFD907 | Direction delay time Default value is 20, unit is ms 20
SED908S Geqr_clearance _ 0
positive compensation
Gear clearance
SFD909 | negative 0
compensation
Electrical origin low
SFD910 16 bits 0
Electrical origin high
SFD911 16 bits 0
SED912 Mfac_hme back to B.ItOZ promixity sv.wtch state 0
origin parameters 0: normal open 1: normal close




Bit0~bit7: the X terminal

SFD913 | Near signal terminal number, OXFF is no terminal OxFF
SFD914 | Z phase terminal Bit0~bit7: the X termlnal_ OxFF
number, OXFF is no terminal
Bit7~bit0: limit 1 X terminal
L. . number, OXFF is no terminal
SFDOL5 | Limit terminal Bit15~bits: limit 2 X terminal | T
number, OXFF is no terminal
SED916 Orlg!n auxiliary signal B|t0~p|t7: X ter_mlnal number, OXEF
terminal OXFF is no terminal
SED917 CLR_S|gnaI output B|t0~p|t7: Y ter_mlnal number, OXEE
terminal OXFF is no terminal
Back speed VH low
SFD918 16 bits 0
Back speed VH high
SFD919 16 bits 0
Back speed VL low
SFD920 16 bits 0
Back speed VL high
SFD921 16 bits 0
SED922 C_reep speed low 16 0
bits
SED923 C_reep speed high 16 0
bits
Mechanical origin low
SFD924 16 bits 0
Mechanical origin
SFDI25 | igh 16 bits 0
SFD926 | Z phase quantity 0
SFD927 | CLR signal delay time | Default value 20, unit: ms 20
G instruction which G instruction system parameter
SFD936 | group of parameter to 1on sy P 2
group choice
use
Pulse default speed @
SFDIS0 low 16 bits Send pulse with default speed 1000 _§
Pulse default speed when speed is 0 -
SFDISL | high 16 bits 0 g
QD
SED952 Pulse def_ault _speed 100 5
acceleration time =
SEDY53 Pulse def_ault _speed 100 7
deceleration time
Tween 0
SFD954 | acceleration/decelerati
on time
SFD955 | Reserved 0
Max speed limit low 3392
SFD956 16 bits
Max speed limit high 3
SFD957 16 bits
SED958 Start speed low 16 0

bits




r high 1
SED959 S_tatspeed gh 16 0
bits
SFD960 | End speed low 16 bits 0
En high 1
SED961 | d speed high 16 0
bits
SED962 C_:urve acceleration 2
time (ms)
Program
IvI0
- PLSE. | HDO | HD100 | K1 | Y0 |
ShI1000
——— RST | M0 |
Software setting
multi section pulse output
data start address: user params address: system params: output:
mode: start execute section court: | |0 Corfig
© Add Delete | Upwards Downwards |
frequence pulse count walt eondition re;iais:er re;?:ier
[ | 3000 1000 pulze zending complete KO KO
2 300 2000 pulze zending complete KO KO
3 alun] aun] pulze zending complete Ko Ko

used space:

HDO-HD35,HD100-HD103

Read From PLC | | Wite ToPLC | |

oK




PLCT - Pulse Set

Config = Delete

Param Walue

0 axisLommon—Farameters settingPulse output logie positive logic

0 axisTommon—Farameters settingFulse direction logiec |positive logie

0 axisTommon—Farameters settingFulse unit pulsze mumber
0 axisTCommon—Farameters settingInterpolation coor... |[Cross coordi. ..
0 axisTommonpulse send mode complete
Y0 axiz—Common—Fulze mum (1) 1
T axis—{Common—0ffset (1) 1
0 axiz—Common—Fulse direction terminal ¥z
Y0 axis—Lommon—Delayed time of pulse direction [ms) 10
0 axis—Tommon—Fear eclearance positive compensatlon 0
0 axisTommon—Fesar clearance negative compensation 0
Read From FLC Wite To PLC oK Cancel

PLCT - Pulse Set

Config = Delete

Param Value

0 axizTommon—Electrical origin positien ]

0 axiz—TommonMechanical back to origin position—TFa. .. |[normally on
0 axisTommon—Far—point siznal terminal setting no terminal
0 axisTommon—Z phase terminal setting no terminal
0 axisTommon—Limit 1 terminal setting no terminal
0 axisTommon—Limit 2 terminal setting no terminal
Y0 axisTommonJrigin auxiliary signal ¥ =etting no terminal
0 axisTommon—Zero clear CLE output setting no terminal
Y0 axisLommon—Retwrn speed VH (Hz)

0 axiz{Common—FRetuwrn speed VL (Hz)

[ e R B T T R B

Y0 axisLommon—{reeping speed [Hz)

Read From PLC Write To PLC QK Cancel




PLC1 - Pulse Set

Config = Delete

Faram Value
0 axizTommonMechanical zero position ]
0 axizLommon—Z phaze mum ]
0 axis—Lommon—TCLE signal delaved time (ms) zZ0
0 axis—Common—grinding wheel radius(polar) 0
Y0 axis—group 1-Fulse defanlt speed (Hz) 1000
Y0 axiz—group 1-heceleration time of Fulze defanlt = .. [100
Y0 axis—group 1-Deceleration time of pulse defanlt s... [100
Y0 axis—group l—heceleration and deceleration time (ms) |0
0 axiz—group lpul=ze acc/dec mode linear acefdec
Y0 axiz—group 1Max speed (Hz) 200000
Y0 axis—group 1-Tnitial speed (Hz) 0
Read From PLC Wite To PLC oK Cancel
PLCT - Pulse Set
Config = Delete
Faram Value
0 axis—group l-stop speed (Hz) ]
0 axis—group P—Pulse default speed (Hz) ]
0 axis—group 2—heceleration time of Pulse defanlt = .. [0
0 awis—group Z-Teceleration time of pulse defanlt =... [0
Y0 axis—group P—heceleration and deceleration time (ms) |0

T
T
T
1o
1o
1o

ax 1 5—gr oup
ax 1 5—gr oup
ax15—group
ax1s—group
ax1s—group

ax1s—group

Zrpulse acefdec mode

2Max =peed (Hz)

#Tnitial speed (Hz)

f—stop speed (Hz)

3-Ful=ze default =peed (Hz)
3—hcceleration time of Pulse default = ..

Pulse wave:

Read From PLC

Write To PLC

oK

Cancel




G000
frequency J

-

3000

&00

12-2. MODBUS Communication Application

The following program is write and read of Modbus communication between 1 master station
and 3 slave stations.
Program operation

(1) Write YO~~Y11 status of host station to 2# slave station YO~~Y11,

(2) Read 2#slave station Y0~~Y10 to host station M10~~M19;

(3) Write D10~~D19 to 2#slave station D10~~D19;

(4) Read 2#slave station D10~~D19 to host station D20~~D29;

(5) So are the 3#. 4# slave station

Here is the program contrast of XC and XD series modbus RTU communication.
XC series communication program:



M8002 ‘

. |
D100 K5
—

MOV K2 D100

#

X0 SO
— i (S)

STL SO

S0 MO

S )

] (
\—{ MOV HAO DYO

F

MO
—H—{ MCLW D100 K18432 K10 YO K2 F
MO M8138 S1
1 I (S)
MO
( R)
STLE
STL S1
S1 M1
— i (S)
M1
—H—{ COLR D100 K18432 K10 M10 K2 k
M1 M8138 S2
1 I (S)
M1
( R)

MOV KO DYO

— 8

s2 |
—i | FMOV K1 D10 K10 k
M2
. (Ss)
—H—{ MRGW D100 K10 D10 K2 k
M2 M8138 S3
— i (S)
M2
( R )
STLE
s3 M3
— (S)
M3
—H—{ REGR D100 K10 K10 D20 K2 %
M3  M8138 |
E— i | FMOV KO D10 K10 F
—{ INC D100 F
S0
(S)
M3
(R

Send station#2 to D100
Start Flow SO

Set YO~Y11 of host station ON;
write the host state to 2#. 3#. 4#
slave station YO~Y11 in turn; and
enter Flow S1 after
communicating successfully.

M10~M19 in host station read
2#. 3#. 4#slave station
YO0~~Y11 state in turn; Reset
YO0~Y11 of host station and enter
Flow S2.

Write 1 to D10~D19 in host
station; Write 2#. 3#. 4#slave
station D10~D19 to host station
register; Enter Flow S3 after
communicating successfully.

Host station register D20~D29
read D10~D19 in 2#. 3#.
4#slave station; Reset host station
D10~D19 after communicating
successfully. Then station number
increase 1, execute flow SO, and
repeat above steps.



Modbus RTU instruction can be written in program directly, and the protocol station will
gueue Modbus communication request. Communication is another task which means users
can write multiply Modbus RTU communication instructions together in the main program,
and the instructions can be activated by one trigger condition. Then PLC will handle with this
Modbus RTU communication instructions in turn, while XC series PLC errors if multiply
communication instructions execute at the same time.

XD series program:

4M{%00 } MOV H3FF DYO }7 Set YO~Y11 of host station and
write 1 to D10~D19 if M200 is
FMOV K1 D10 K10 | rising edge; RST Y0~Y11 of
M201

- } MOV HO DYO % host station and write 0 to
D10~D19 if M201 is rising

4{ FMOV KO D10 K10 % edge.

Mo |
— | MCLW K2 K24576 K10 YO K2 |—
write YO~Y11 of host station to
4{ COLR K2 K24576 K10 MI10 K2 % YO0~Y11 of 2#slave station;
4{ MRGW K2 K10 K10 D10 K2 % read YO~Y11 of 2#slave
station to M10~M19; write
| REGR K2 K10 K10 D20 K2 | — D10~D19 to D10~D19 of
| MCLW K3 K24576 K10 YO K2 |— 2itslave station; read
D20~D29 of 2#slave station
——— COLR K3 K24576 K10 M20 K2 |— to D20~D29 of host station,
and so on.

—{ MRGW K3 K10 K10 D10 K2 %
4{ REGR K3 K10 K10 D30 K2 %

—{ MCLW K4 K24576 K10 YO K2 #

—{ COLR K4 K24576 K10 M30 K2 #

—{ MRGW K4 K10 K10 D10 K2 %
4‘ REGR K4 K10 K10 D40 K2 %

Command language:

LDP  M200 //set M200

MOV H3FF DYO0 /Isend Hexadecimal 3FF to Y0~Y15

FMOV K1 D10 K10 /lsend decimal 1 to register D10~D19
LDP M201 //set M201

MOV HO DYO0 /Isend decimal 0 to YO~Y15

FMOV KO D10 K10 /Isend decimal 0 to register D10~D19
LD MO /Iset MO

MCLW K2 K24576K10 YO K2 [lwrite YO~Y11 status of host station to 2#slave
station YO~Y11



COLR K2 K24576K10
station M10~M19
MRGWK2 K10 K10
station D10~D19

REGR K2 K10 K10
station D20~D29

MCLW K3 K24576K10
stationY0~Y11

COLR K3 K24576K10
station

M20~M29

MRGWK3 K10 K10
REGR K3 K10 K10
D30~D39 of host station
MCLW K4 K24576K10
YO0~Y11 of 4#slave station
COLR K4 K24576K10
M30~M39 of host station
MRGWK4 K10 K10
of 44#slave station

REGR K4 K10 K10
D40~D49 of host station

M10

D10

D20

YO

M20

D10

D30

YO0

M30

D10

D40

K2

K2

K2

K2

K2

K2

K2

K2

K2

K2

K2

/Iread status of 2#slave station YO~Y11 to host

/lwrite host station D10~D19 to 2#slave

/Iread 2#slave station D10~D19 to host

[Iwrite status of host station YO~Y11 to 3#slave

/lread status of 3#slave station YO~Y11 to host

[lwrite 3 to D10~D19 of host station

/lread D10~D19 status of 3#slave station to

[lwrite the status of host station YO~Y11 to

/lread YO~Y 11 status of 4#slave station to

/lwrite D10~D19 of host station to D10~D19

/lread D10~D19 of 4#slave station to



13 Common Questions and Answers

This chapter mainly introduces XD3 series PLC common questions and answers.

Q1: How to connect PLC with PC?

Al:

If your PC is desktop computer, you can use our company special DVP or XVP cables to
connect PC and PLC (Usually PORT1) as general commercial desktop computer has 9 needle
serial port. After connecting DVP correctly, power on PLC, click ‘Config Software

ComPort  mm ‘ , the following window will jump out:

Config Software ComPort

Serial Fort (C) Bandrate (B

comt v | [ ETne footh Serial Fort () 4800BPS () 9RO0EES
{(*) 19200BFS ) 353400EFS
) 115200BFS

[[]Touch Yin USE Fort

Farity (] Other =et
() Honel ) 044 (%) Even Datshit=:§ , Stopbits:1

Communication Error

[ Automatic Detection ] I (1):4 l [ Cancel ]

Choose correct communication serial port according to your PC actual serial port.; baud rate
selects 19200BPS, parity check selects even parity, 8 data bits, 1 stop bit; you can also click
‘check’ button directly in the window, and communication parameters will be selected by

PLC itself. ‘Connect PLC successfully’ will be displayed on the left bottom of window as
below:
Config Software ComPort [ £2 |

Seral Port(C) Baudrate(B)

Blue Tooth Serial Port ) 4800BPS () 9600BPS

@ 19200BPS") 38400BPS
[ Touch Win USE Port

i) 115200BPS
Parity(F) Other set
() More ) Odd & Ewven Databits:2 | Stophits: 1
Connect To PLC Succeeded
Automatic Detection ] [ QK l ’ Cancel

Then it means that PLC has been connected to PC successfully!
Usage method of notebook PC with 9-pin serial port is the same with desktop PC’s.



If the notebook does not have 9-pin serial port, users can use USB converter to realize
connection between PLC and notebook USB port. Make sure to install USB converter drive
software (Xinje special USB converter module COM-USB is recommended, USB converter
drive software can be downloaded on Xinje official website)!

Q2: Current PC is offline, unable connect with PLC?

A2:

Several possible reasons:

Users may changed the communication parameters of PORT1 in PLC (Do not change Portl
communication parameters, or it may lead to connection between PC and PLC failure!)
USB converter driver software was installed incorrectly or USB converter cable is not good
PORT1 communication of PLC is damaged

The DVP download communication cable brand is not Xinje.

Solutions:

At first, change the DVP or XVP cable used to connect PC and PLC to Xinje special cable if
it is not;

After confirming the connection cable is the Xinje special DVP cable and USB converter has
been used, you can use it to try to connect desktop PC with 9-needle serial port to PLC. If the
desktop PC can be connected correctly, please change the USB converter cable with higher
performance or install the USB converter serial driver software again.

If PLC can not connect with desktop computer correctly either, you can use ‘stop PLC when
reboot’ function to stop PLC and recover the PLC to factory setting, operating method is as
follow:

Power on PLC and connect PLC by DVP cables, then click ‘online’ button on PLC editing
software menu;

¥iew Configure Option
5 )
SIS NGRSV =
Click ‘Stop when PLC reboot’ from the drop-down menu;

Download Data

O EFun
QJ Stop

l Ztop FIC When Reboot |

EE Ladder Monitor

Following window will jump out;



5top PLC while reboot

x]

FIC need reboot

Sending command now

By this time, cut off PLC power for 2-3s and power on again, then a ‘PLC has been stopped
successfully’ window will normally jump out; if the window do not jump out after power on,
try again a few times until the information window of successful stop jump out.

Information | 3 |

| PLC stop success

Then click ‘configure’ button ;

Online Option '

B A M
Click ‘Reset PLC’ in the drop-down menu;

Motion Settings
Operand Data List

Keep Registers Settings

Reseat FLC

By this time, ‘Reset PLC’ information window will jump out and it means that all steps of
‘Stop when PLC reboot’ have been finished.

PLC Initialize =

:I PLC Initialize Success

If initialize PLC unsuccessfully after you trying a few times or the following window jumps
out after clicking ‘Reset PLC’:



[ | Offling, Can't PLC Initialize

oK
In both cases, use PLC system update tool to update PLC system, and PLC and PC will be
connected successfully if system is updated (For more steps about system update, please refer
to Q3 related content).

If update of the desktop computer with 9-pin serial port fails, it is very likely that PLC
communication port is damaged, and please contact manufacturer or agent.

Q3: XD series PLC system upgrade

A3:

When does PLC need update usually?

PLC software is in a continuous upgrade stage; if software and hardware version do not
match, PLC will not support those upgraded function. About which PLC version the
instruction support, please refer to instruction summary in this manual or appendix 2 ‘special
function version requirement’;

When users change the communication parameters, PLC and PC can not connect.

When users use ‘program confidential download’ function, however, forget the password
(Note: PLC program will disappear after system update ! ).

How to update XD series PLC?

PLC update tool:

‘XD series PLC download program tool” and ‘system file’ (*.sys file)

Close all the programs which may occupy the serial port

Cut off the power of PLC, open the XD series update tool (if user use this tool at the first
time, please open the enrollment first)



IDEFPLCFHIA (¥1)

Click "Open File", choose the PLC model for updating. (Note: XD3_16.sys fit for PLC
model XD3-16, XD3_60.sys fit for PLC model XD3-32 and XD3-60):

il @
EHEE D | mRHEEEHE 1 0:2012.11.08) v T - m-
C)NDPProffmiZHh i
o S EEHLE 0D
Recent = #3158 =y=
_ [E]j403 80, =v=
©,
RE
"’J
FRIAY
58
Eeaiile=ki
«
.
8B
TiRE ¥D3_E0. sps w
IrEEERI () Text Documents (%, sys) v Bl

EDEMPLCFHTH (¥1)
TR SEEE

Set the parameters:



Click “set parameter”, it will show the parameter window:

mOe: CamL ~
HREEE : STEO00 e
FLCTF#iHitiE
PLCTF bl - H1e#Hl)
s R - H (1673
TFEI R
SEME : H (1631
SESTHIAE ¢ H (163D
e BRik

0

. I 3 I 1 HACET
N STRO v TEEM
PLCTF #aHiik
FLCF &bk = H (1Bl
i s = H (1Bl
TFaEEIC I HE
o HeFED
SEETHIL - H Qe S])
W= HiE

Note: set the com port, the baud rate is default setting, no need to change.
Click “download”, the window will show below words:

EDEFIPLCFR LA (V1)

880 COM1, 115200, Even, 8, One




Power on the PLC, the update tool will show below words:

IDEFPLCFAET A (V1)

B8] COM1, 115200, Even, &, One

PLC start to update, the updating will take few minutes.



EDEMPLCF&EIHA (¥1)

9FF
I0YAFF

E

I0ASFF
I0AEFF
I0ATFF
I0ASFF
I0AIFF

&5 CoMi, 115200, Even, &, One

EDEFIPLCFETHE (¥1)

B8] COML, 115200, Even, 8, One

After finishing the update, cut off the PLC power, take off the short jumper, then power on
the PLC again.

PLC hardware version
The PLC hardware version can be seen in “CPU detail” on the left window in XDPpro
software (PLC online status)

¢ —

.23 PLC Status
.85 cpU Detai
gulill Expansion Details
Q Scan Cyde
.08 Clock Details
... 3 Error Details

..... ¥ Record




PLC Details ==

—_J FLC Status

Dﬂ CPU Detail Seral: X3

----- i@[ BD Details

----- 0 Expansion Details Model:  XC3-32

b { % Scan Cycle

. @ Clock Details PLC HW Version: V33

. Error Detail

H rosEs Suitable Software Version: Va3

Short jumper
XD, XDM series PLC no need to short the jumper when updating.
Note:

Do not cut the power of PLC when it is updating. If it show the error “send data failed,
ID not match...) please contact us for help.
The PLC program will be deleted after updating.

Q4: The bit soft component function.

Ad:

Continuous 16 coils consist of a word, E.g: DMO0 a word consist of 16 coils (bits) MO~M15 is
as below:

DMO:

| M15[M14 | M13|[ M12| M11] M10 [M9 [M8 [M7 [M6 [ M5 [ M4 [ M3 | M2 | M1| MO |
We can use bit in the register directly.

Example 1:

M100
FT% MOV K3 DMO }—‘ When M100 is from OFF to ON,

MO M1 are ON, M2—M15 are OFF

The other mode is bit operation of fixed register. E.g: DO0.0 is the first bit of 16 bits in register
DO. Similarly, D0.1 is the second bit and so on, as shown below:

DO:

[ D0.15] D0.14 [D0.13 [D0.12 | DO.11| D0.10| D0.9 [ D0.8[ D0.7 [ D0.6| D0.5 | D0.4 [D0.3 | D0.2 [D0.1] DO.O |

Similarly, we can use bit in register DO.



QS5: What’s the use of execution instruction LDD/OUTD etc?

A5:

When PLC executes program, state of input point state will map to image register. From then
on, PLC will refresh input state at the beginning of every scan cycle; if we use LDD
instruction, then the state of input point will not need map to image register; the same with
output point (OUTD).

LDD/OUTD instruction usually apply to the occasion that I/O need refresh immediately,
which makes the state of input and output avoid the influence of the scan cycle.

X0 status
LDD X0 input scanning
/ period
>
LD XO0 input

Input point X0 sequence chart of LDD and LD

Q6: Why the output LED keeps flashing when using ALT instruction?

AB:

For ALT and many calculation instructions, these instructions will execute every scanning
period when the condition is fulfilled (for example, the condition is normal ON coil). We
recommend that the condition is rising edge or falling edge.

Q7: Why the M and Y cannot output sometime?

AT:

Output mainly has two ways: 1. OUT instruction; 2. SET instruction. The coil will keep
outputting if there is no RST instruction.

Usually in the program, one coil M or Y should use the same output way. Otherwise, the coil
cannot output.

For example:

H'V'P 'YOF MO is ON, M1 is OFF, YO cannot output
M‘ 1 ‘YO MO is OFF, MO is ON, YO will output
1 ( > Reason: two different coils drive the same

output coil
MO YO0
—i ( YO will be ON for one scanning period

MO is ON, Y will keep outputting
M1 is ON, YO is OFF



" s
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M1 Y
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Q8: Check and change the button battery in the PCB of PLC

A8:

The rated voltage of button battery is 3V. The voltage can be measured by multimeter. If the
value of power-loss retentive register is very large, it means the battery is low. Please change
the button battery.

Q9: Communicate with SCADA software

A9:

If there is no choice for XD series PLC in SCADA software, please choose Modbus-RTU
protocol and communicate through RS485 port. Please refer to XD series PLC instruction
manual chapter 7.

Q10: MODBUS Communication

Al0:

Make sure the RS485 connection is correct. (Terminal A and B on the PLC). Please modify
the port 2 parameters through SFD610 to SFD614.

Method 1: set the parameters through SFD register

Connect PLC and XDPpro software, set the SFD610 to SFD614 through free monitor
function. Then restart the PLC again.

Please set the parameters according to different device. Make sure the modbus address and
function code. Some device will show setting frequency after sending running signal.

Set the parameters through control panel

Please refer to XD series PLC instruction manual chapter 7.

Q11: The LED light of XD series PLC (PWR/RUN/ERR)
All:

LED light Problem Solution

Check I/O terminal, if there is
short circuit. If the load is too
large for 24V power supply.
Make sure the program is
running inside PLC. Contact us
for help.

1. 1/0 PCB has short circuit
2. load is too large for 24V
3. not click RUN for program

PWR shining, other
LED off.

1. PLC input power supply has
short circuit
2. PLC power PCB damaged

Check the input power supply of

Three LED all OFF PLC. Contact us for help.

1. PLC input voltage is not Check the power supply

stable voltage, check if there is dead
PWR and ERR light 2. there is dead loop in the loop in the program. Update the
program hardware of PLC. Contact us for

3. PLC system has problem help.




Q12: the result is not correct when doing floating operation

Al2:

Please transform the integer to floating number. For example: EDIV DO D2 D10. If the value
of DO and D2 is integer, the result will has error (D10). Please use below instruction to
transform the integer to floating number.

MO
| | FLT DO D6

FLT D2 D8

EDIV D6 D8 D10

Q13: Why the floating numbers become messy code in online ladder monitor window?
Al3:

As the floating number cannot be displayed in online ladder monitoring, please monitor the
floating number in free monitor function.

Open XDPpro software, click online/free monitor. The following window will pop up:

[ PLC1- Free Monitor

:| Menitar |Add Edit Delete Delete All | Upward Downward |

Reg Monitor value Ward length Mum Format

Click “add” in the window, the following window will pop up. Set the monitor mode to
“float”. Monitor register set to D10. Then click ok.

‘DataMonitor ==

Monitor Reg: D10 | Mum: 1
Manitor Mode Show Mode
i bit @ Foat i@ Dec Unsigned
™ Word Bin ASCI
™ DWord Hex

Coc ] et

Q14: Why data errors after using DMUL instructions?

Al4:

DMUL operation instruction is 32 bit*32 bit=64 bit operation, the result occupies 4 words,
such as: EMUL DO D2 D10, two multiplier both are 32bit (D1,D0) and (D3, D2), the result is



64 bit (D13, D12, D11, D10), so D10~D13 will be occupied. If these data registers are used
latter, operation will error.

Q15: Why the output point action errors after PLC running for a while?
Al5:
It’s possible that output terminal is loose, please check.

Q16: Why expansion module does not work while power indicator is ON?

AlG6:

It is likely the connection of module strips and PLC pins or CPU is not good. Compare the
CPU and expansion in cross contrast way to find the problems.

Q17: Why pulse do not output when we get through the conduction condition?

AlT7:

First, make sure your PLC has pulse control function and output is transistor type.

Second, check if pulse instruction (absolute or relative instruction) and parameters are OK.
Third, check if there is double coils output of one pulse output terminal in program. Please
refer to Section 6-4 ‘notice’ in Chapter 6.

Q18: Why the corresponding temporary register still not count when the PLC input
terminal of HSC has been connected correctly?

Al8:

To realize HSC function, we not only need connect the high speed pulse to HSC terminal, but
also need write corresponding HSC program according to function instructions; For more
details please refer to Chapter 5 ‘high speed counter’ in this manual.

Q19: What’s PLC output terminal A, B?

Al9:

PLC output terminal A. B are RS485 terminals of PORT2 on PLC. It’s the same
communication port with the round port of PORT2 which is RS232 port.

Note: PORT2 communication port RS232 and RS485 can not be used simultaneously.

Q20: What’s the advantage of C language compared with ladder diagram?
A20:

(1) XD series PLC supports all C language function;

(2) Under any download mode, C language function parts can not be uploaded,
(3) C language function block can be called between different files.

Q21: What’s the difference of sequence function BLOCK trigger condition: rising edge
triggered and normally closed conduction?
A21:



Rising edge triggered: when the condition is triggered, block executes in order from top to
bottom; Normally closed conduction: when the condition is triggered, Block will execute in
order from top to bottom, return to the top and execute again until the normally closed
conduction breaks off. The cycle stops when the last one finished.

MO M800
— A SBLOCK | — SBLOCK |
— Instruction 1 | — Instruction 1 |
— Instruction 2 | — Instruction 2 |
— Instruction 3 | — Instruction 3 |
] SBLOCKE v ] SBLOCKE |
From up to down, run the instruction from up to down, cyclic run the instruction

one by one

Q22: what’s the advantage that XD series PL.C replaces DVP download cable with
Bluetooth?

A22:

XD series PLC Bluetooth function can perform PLC program download and upload, monitor
and Twin configuration software online simulation. The Bluetooth can replace the cable to
transfer the data.

Note: COM-Bluetooth only fit for XINJE PLC.

M (((( ))))

Wireless transferring is convenience
than cable for short distance

Control cabinet installed XD
series PLCand COM-Bluetooth

Q23: XD series PLC program several download modes and each mode’s feature?

A23:

XD series PLC have three program download modes:

General download mode: Under this mode, users can download program from computer to
PLC or upload program from PLC to computer very conveniently, so we usually use this
mode when we debug devices.

Password download mode: If you set a password for PLC, you need input correct
password when you upload program in PLC to computer. In the password advanced options,
you still can check ‘decrypt before program download’ function (Note: this operation is
dangerous. If you forget password, your PLC will be locked!) . If you want to protect your
program and still want to upload the program to use by yourself, you can use this mode.



Confidential download mode: Under this mode, once users download the program to PLC,
the program will not be uploaded anyway. This mode can save more PLC internal resources,
increase PLC capacity and improve download speed.

Q24: PLC 1/O terminal exchanging

A24:
Sometime the PLC I/O terminals are broken. User don’t have to change the program, PLC I/O

terminal exchanging function can solve the problem. User can exchange the terminal through
XINJE Touchwin HMI. Open Touchwin software, jump to screen no. 60004 (X terminals) or
screen no. 60005 (Y terminals) to set the 1/0 exchanging.

PLCL - 1/O Set (25
=-{d PLLC Corfig Riter Timejms): 10 :
----- [ Password
""" ﬂ EIE;: Serial Fort In Port Map | Out Port Map | In Port Property
..... BD
..... e CAN +] +H +2 +3 +4 +5 + +7
----- Save Hold Memaol b X0 0 1 s 3 Fl g g T
----- 0 Madule
_____ 1] 10 wo |10 11 12 13 14 15 18 17
----- i MA Madule 20 20 21 22 23 24 25 26 27
..... M Mcrt
(M Motion wao | 30 31 3z e 34 a5 38 aT
40 40 41 42 43 44 45 46 4T
He0 50 51 52 53 54 55 1] 5T
w0 | Eo Bl B2 B3 B4 Bs B8 BT
o TO Ti T2 T3 T4 ™= TR TT
Fi 1 b
|Read From PLC | | Wite ToPLC | | 0K | | Cancel

XC PLC Input Status

001 2 3 4 5 6 7
5 0
10 11 12 13 14 15 16 17

20 21 22 023 0M4 25 s ;T Cutput
Fort
3o 31 32 33 3 35 38 37
DE

40 41 42 43

B |port banned With|X  |port| Eeplace

Touchwin HMI I/O terminal exchanging screen



Q25: What’s the function of XD series PLC indirect addressing?

A25:

Adding offset suffix after coils and data registers (Such as X3[D100], M10[D100],
DO[D100]) can realize indirect addressing function; such as D100=9, X3[D100] represents
X14, M10[D100] represents M19, DO[D100] represents D9; It usually applies to large
number of bit and register operation and storage.

Q26: How does XD series PLC connect to the network?

A26:

XD series PLC can connect to network by Xinje T-BOX, G-BOX, Z-BOX expansion
modules or expansion BD boards which have their own communication characteristics.
Details please refer to the user manual of communication module or BD board.

Q27: how to add soft element and line note in XDppro software?

A27:

Soft element note

Open XDPpro software, and move the mouse to the corresponding soft element and right
click the mouse, then menu will pop out:

PLC1 - Ladder |
"""" MO |
o Tl
Madify Reg Comment
Show Mode Cormment
;g Cut
= Copy
__Té Paste
48 Search
Replace

Click “Modify reg comment” to add element notes in below window:

Edit Reg Comment @

MO - |

oK || Cancel

Line note
Line note starts from ;. Double click the line, then input semicolon and the contents.



ADD NOTE : |

| PLC1 - Ladder |

mMo

o

ADD NOTE

Q28: do not have clock function?

A28:

XD series PLC clock function is optional, and if you want to buy the PLC with clock
function, please confirm when purchasing. Otherwise, the default PLC when it leaves factory
does not have clock function.

If the PLC has clock function, then please check whether the value in register SD13-SD19 is
decimal, if not, transform it to decimal by instruction BIN or TRD.



Appendix Special soft components

Appendix mainly introduces the functions of XD3 series PLC special soft element, data
register, FlashROM and the address distribution of expansions for users to search.

Appendix 1. Special Auxiliary Relay

Initial Status (SM0-SM3)

ID Function Description
. : RUN SMO000 keeps ON
SMO000 | Coil ON when running Input when PLC running
SMO
SM001 Coil OFF when - L \— SMO001 keeps OFF
running — when PLC running
SM1 [
Initial positive pulse SM2 SMO002 is ON in first
SM002 coil 7T T scan cycle
SM003 Initial negative pulse SM3 J Scanj SMO003 is OFF in first
coil AT period scan cycle
Clock (SM11-SM14)
ID Function Description
, Sms .
SMO011 | 10ms frequency cycle
5ms
¢ 50ms
SM012 | 100ms frequency cycle
50ms
¢ 0.58
SMO013 | 1s frequency cycle
0.5s
30s
SMO014 | 1min frequency cycle
30s




Mark (SM20-SM29)

ID Function Description
SM020 | Zero bit SMO020 is ON when plus/minus operation result is 0
SM021 | Borrow bit SMO021 is ON when minus operation overflows
SM022 | Carry bit SMO022 is ON when plus operation overflows
PC Mode (SM32-SM34)

ID Function Description

Retentive register When SMO032 is ON, ON/OFF mapping memory of
SM032 reset g HM. HS and current values of HT. HC. HD will be

reset.

SMO33 | Clear user’s program mt;erzdSMO% is ON, all PLC user’s program will be
SM034 | All output forbidden \C/)Vlillt__en SMO034 is ON, all PLC external contacts will be set
Stepping Ladder

ID Function Description
SM040

Interruption (SM50-SM80)
ID Address Function Description
SMO050 10000/10001 Forbid input interruption 0 After executing El instruction,
SMO051 | 10100/10101 | Forbid input interruption 1 the input interruption couldn’t
SMO052 | 10200/10201 | Forbid input interruption 2 act independently when M
SMO053 | 10300/10301 | Forbid input interruption 3 acts, even if the interruption is
SMO054 | 10400/10401 | Forbid input interruption 4 allowed.
.................. E.g.: when SMO050 is ON,
SMO069 | 11900/11901 | Forbid input interruption 19 10000/10001 is forbidden.
SMO070 | 140** Forbid timing interruption 0
SMO71 | 141%* Forbid timing interruption 1 | A\fter executing El instruction,

= _ the timing interruption couldn’t

SMQ72 | 142** Forbid timing interruption 2 act independently when M
SMO074 | 144** Forbid timing interruption 4 allowed.
SMO089 | I59** Forbid timing interruption 19
SM090 Forbid all interruptions Forbid all interruptions




High Speed Pulse (SM140-SM199)

ID Function Description
SM1000 will be ON when sending the
SM1000 | ‘Sending pulse’ flag pulse
SM1001 value being 1 stands for positive
SM1001 | Direction flag direction and corresponding port is ON
Overflow flag of
accumulated pulse SM1002 value will be 1 when accumulated
SM1002 | number pulse number overflows.
Overflow flag of SM1003 value will be 1 when pulse PULSE 1
SM1003 | pulse equivalent equivalent overflows -
SM1004
SM1005
SM1006
SM1007
SM1008
SM1009
SM1010 | Pulse error flag SM1010 will be ON when pulse errors
SM1020 will be ON when sending the
SM1020 | ‘Sending pulse’ flag pulse
SM1021 value being 1 stands for positive
SM1021 | Direction flag direction and corresponding port is ON
Overflow flag of
accumulated pulse SM1022 value will be 1 when accumulated
SM1022 | number pulse number overflows.
Overflow flag of SM1023 value will be 1 when pulse
SM1023 | pulse equivalent equivalent overflows PULSE_2
SM1024
SM1025
SM1026
SM1027
SM1028
SM1029
SM1030 | Pulse error flag SM1030 will be ON when pulse errors
SM1040 will be ON when sending the
SM1040 | ‘Sending pulse’ flag pulse
SM1041 value being 1 stands for positive
SM1041 | Direction flag direction and corresponding port is ON
Overflow flag of
accumulated pulse SM1042 value will be 1 when accumulated
SM1042 | number pulse number overflows.
Overflow flag of SM1043 value will be 1 when pulse PULSE 3
SM1043 | pulse equivalent equivalent overflows -
SM1044
SM1045
SM1046
SM1047
SM1048
SM1049
SM1050 | Pulse error flag SM1050 will be ON when pulse errors




SM1060 will be ON when sending the

SM1060 | ‘Sending pulse’ flag pulse
SM1061 value being 1 stands for positive
SM1061 | Direction flag direction and corresponding port is ON
Overflow flag of
accumulated pulse SM1062 value will be 1 when accumulated
SM1062 | number pulse number overflows.
Overflow flag of SM1063 value will be 1 when pulse
SM1063 | pulse equivalent equivalent overflows PULSE 4
SM1064
SM1065
SM1066
SM1067
SM1068
SM1069
SM1070 | Pulse error flag SM1070 will be ON when pulse errors
SM1080 will be ON when sending the
SM1080 | ‘Sending pulse’ flag pulse
SM1081 value being 1 stands for positive
SM1081 | Direction flag direction and corresponding port is ON
Overflow flag of
accumulated pulse SM1082 value will be 1 when accumulated PULSE 5
SM1082 | number pulse number overflows. -
Overflow flag of SM1083 value will be 1 when pulse
SM1083 | pulse equivalent equivalent overflows
SM1084
SM1085
SM1086
SM1087
SM1088
SM1089
SM1090 | Pulse error flag SM1090 will be ON when pulse errors
SM1100 will be ON when sending the
SM1100 | ‘Sending pulse’ flag pulse
SM1101 value being 1 stands for positive
SM1101 | Direction flag direction and corresponding port is ON
Overflow flag of
accumulated pulse SM1102 value will be 1 when accumulated
SM1102 | number pulse number overflows.
Overflow flag of SM1103 value will be 1 when pulse
SM1103 | pulse equivalent equivalent overflows PULSE_6
SM1104
SM1105
SM1106
SM1107
SM1108
SM1109
M1110 | Pulse error flag SM1110 will be ON when pulse errors
SM1120 will be ON when sending the
SM1120 | ‘Sending pulse’ flag pulse
SM1121 value being 1 stands for positive PULSE_7
SM1121 | Direction flag direction and corresponding port is ON




Overflow flag of
accumulated pulse

SM1122 value will be 1 when accumulated

SM1122 | number pulse number overflows.
Overflow flag of SM1123 value will be 1 when pulse
SM1123 | pulse equivalent equivalent overflows
SM1124
SM1125
SM1126
SM1127
SM1128
SM1129
SM1130 | Pulse error flag SM1130 will be ON when pulse errors
SM1140 will be ON when sending the
SM1140 | ‘Sending pulse’ flag pulse
SM1141 value being 1 stands for positive
SM1141 | Direction flag direction and corresponding port is ON
Overflow flag of
accumulated pulse SM1142 value will be 1 when accumulated
SM1142 | number pulse number overflows.
Overflow flag of SM1143 value will be 1 when pulse PULSE 8
SM1143 | pulse equivalent equivalent overflows -
SM1144
SM1145
SM1146
SM1147
SM1148
SM1149
SM1150 | Pulse error flag SM1150 will be ON when pulse errors
SM1160 will be ON when sending the
SM1160 | ‘Sending pulse’ flag pulse
SM1161 value being 1 stands for positive
SM1161 | Direction flag direction and corresponding port is ON
Overflow flag of
accumulated pulse SM1162 value will be 1 when accumulated
SM1162 | number pulse number overflows.
Overflow flag of SM1163 value will be 1 when pulse PULSE 9
SM1163 | pulse equivalent equivalent overflows -
SM1164
SM1165
SM1166
SM1167
SM1168
SM1169
SM1170 | Pulse error flag SM1170 will be ON when pulse errors
SM1180 will be ON when sending the
SM1180 | ‘Sending pulse’ flag pulse
SM1181 value being 1 stands for positive
SM1181 | Direction flag direction and corresponding port is ON
PULSE-
Overflow flag of 10
accumulated pulse SM1182 value will be 1 when accumulated | —
SM1182 | number pulse number overflows.
Overflow flag of SM1183 value will be 1 when pulse
SM1183 | pulse equivalent equivalent overflows




SM1184

SM1185
SM1186
SM1187
SM1188
SM1189
SM1190 | Pulse error flag SM1190 will be ON when pulse errors
Sequence Function BLOCK (SM240-SM339)
ID Function Description
SM300 | BLOCKI running flag SM300 will be ON when block1 is running
SM301 | BLOCK?2 running flag SM301 will be ON when block? is running
SM302 | BLOCK3 running flag SM302 will be ON when block3 is running
SM303 | BLOCKA4 running flag SM303 will be ON when block4 is running
SM304 | BLOCKS running flag SM304 will be ON when blocks5 is running
SM305 | BLOCKG® running flag SM305 will be ON when block6 is running
SM396 | BLOCK97 running flag SM396 will be ON when block97is running
SM397 will be ON when block98 is
SM397 | BLOCKO98 running flag running
SM398 will be ON when block99 is
SM398 | BLOCKA99 running flag running
SM399 will be ON when block100 is
SM399 | BLOCK100 running flag running
Error check (SM400-SM413)
ID Function Description
ERR LED keeps ON, PLC don not run and output, check
SM400 | I/O error when power on
Expansion module
communication
SM401 | error
BD communication
SM402 | error
SM405 | No user program Internal code check wrong
SM406 | User program error | Implement code or configuration table check wrong
ERR LED keeps ON, PLC don not run and output, check
SM407 | SSFD check error | when power on
SM408 | Memory error Can not erase or write Flash
SM409 | Calculation error
SMA410 | Offset overflow Offset exceeds soft element range
FOR-NEXT
SMA411 | overflow Reset when power on or users can also reset by hand.
When offset of register overflows, the return value will be
SM412 | Invalid data fill SM372 value




Error Message (SM450-SM452)

ID Function Description
SM450 | System error check
SM451
SM452
Expansion Modules, BD Status (SM500)
ID Function Description
Module status read is
SM500 | finished
Communication (SM130-SM1319)
ID Function Description
SM130 Accurate receipt flag
SM131 Error receipt flag
SM132
SM133
coM1 | SM134
SM135
SM136
SM137
SM138
SM139
SM140 Accurate receipt flag
SM141 Error receipt flag
SM142
SM143
SM144
coM2 SM145
SM146
SM147
SM148
SM149

Appendix 2. Special Data Register

Clock (SD010-SD019)

ID

Function

Description

SD010

Current scan cycle

100us, us is the unit

SD011

Min scan time

100us, us is the unit




SD012 Max scan time 100us, us is the unit

SD013 Second (clock) 0~59 (BCD code)

SD014 Minute (clock) 0~59 (BCD code)

SD015 Hour (clock) 0~23 (BCD code)

SD016 Day (clock) 0~31 (BCD code)

SD017 Month (clock) 0~12 (BCD code)

SD018 Year (clock) 2000~2099 (BCD code)

SD019 Week (clock) 0 (Sunday ) ~6 (Saturday) (BCD code)

Flag (SD020-SD031)

ID Function Description

SD020 Information of type

SD021 Information of type

SD030 Information of type

SD031 Information of type

Step ladder (SD040)

ID Function Description

SD40 Flag of the executing process S

High Speed Counting (SD100-SD109)

ID Function Description
SD100 Current segment (No. n

segment) HSCO00
SD101 Current segment (No. n

segment) HSC02
SD102 Current segment (No. n

segment) HSC04
SD103 Current segment (No. n

segment) HSCO06
sD104 Current segment (No. n

segment) HSCO08
SD105 Current segment (No. n

segment) HSC10
SD106 Current segment (No. n

segment) HSC12
SD107 Current segment (No. n

segment) HSC14
SD108 Current segment (No. n

segment) HSC16




Current segment (No. n
SD109 segment) HSC18
Sequence Function Block (SD300-SD399)
ID Function Description
SD300 | Executing instruction of BLOCK1 | The value will be used when BLOCK monitors

Executing instruction of BLOCK?2

The value will be used when BLOCK monitors

Executing instruction of BLOCK3

The value will be used when BLOCK monitors

Executing instruction of BLOCK4

The value will be used when BLOCK monitors

Executing instruction of BLOCKS5

The value will be used when BLOCK monitors

Executing instruction of BLOCKG6

The value will be used when BLOCK monitors

Executing instruction of BLOCK97

The value will be used when BLOCK monitors

Executing instruction of BLOCK98

The value will be used when BLOCK monitors

Executing instruction of BLOCK99

The value will be used when BLOCK monitors

Executing instruction of

SD399 | BLOCK100 The value will be used when BLOCK monitors
Error Check (SD400-SD413)
Number of
communication error
SD401 | expansion module
Number of
SD402 | communication error BD
SD405
SD406
SD407
SD408
1: Divided by zero error
2: Former operand’s address less that the latter one’s
of MRST,MSET
3: ENCO,DECO encoding, decoding instruction data
bit overruns.
Operation error code 4: BDC code error
SD409 | number 7: Square root error
Numbers of shift register
D when migration
SD410 | overruns
SD411
SD412
SD413

High Speed Pulse (SD1000-SD1099)




ID

Function

Description

SD1000

Current segment (No. n segment)

SD1001

SD1002

Low 16 bits of accumulated pulse
number (the unit is the pulse number)

SD1003

High 16 bits of accumulated pulse
number

SD1004

The low 16 bits of accumulated pulse
number

SD1005

High 16 bits of accumulated pulse
number

SD1006

Low 16 bits of current output
frequency

SD1007

high 16 bits of current output
frequency

SD1008

Low 16 bits of current output
frequency(The unit is pulse
equivalent)

sp100g |igh 16 bits of current output PULSE 1
frequency
1: Pulse data block error
2: Equivalent mode: pulse
amount/turn, amount/ turn of
movement is 0
3:Code of system parameters
block error
4:Pulse data block exceeds max
limit
SD1010 |Wrong Pulse message 10:Zero return do not set near
point signal
11: Speed of zero returnis 0
12: Crawling speed of zero
returnis 0
13: Directions of zero return
speed and zero auxiliary speed
differ
SD1011 |Pulse data block error
SD1020 |Current segment(No. n segment)
SD1021
SD1022 Low 16 bits of gc_cumulated pulse
number (the unit is pulse number)
SD1023 High 16 bits of accumulated pulse
number PULSE_2

SD1024

Low 16 bits of accumulated pulse
number

SD1025

High 16 bits of accumulated pulse
number

SD1026

Low 16 bits of current output
frequency(the unit is pulse number)




High 16 bits of current output

Sp1027 frequency(the unit is pulse humber)
Low 16 bits of current output
SD1028 |[frequency(the unit is pulse
equivalent)
High 16 bits of current output
SD1029 |[frequency(the unit is pulse
equivalent)
1: Pulse data block error
2: Equivalent mode: pulse
amount/turn, amount/ turn of
movement is 0
3:Code of system parameters
block error
4: Pulse data block exceeds max
SD1030 |Wrong Pulse message limit
10: Zero return do not set near
point signal
11: Speed of zero return is 0
12: Crawling speed of zero
returnis 0
13 Direction of zero return speed
and zero auxiliary speed
SD1031 |Code of error pulse block
SD1040 |Current segment(No. n segment)
SD1041
SD1042 Low 16 bits of gc_cumulated pulse
number (the unit is pulse number)
SD1043 High 16 bits of_aqcumulated pulse
number (the unit is pulse number)
SD1044 Low 16 bits of_at_:cumulated _pulse
number(the unit is pulse equivalent)
SD1045 High 16 bits of_ a_ccumulated _pulse
number(the unit is pulse equivalent)
SD1046 Low 16 bits of current output
frequency(the unit is pulse number)
SD1047 High 16 bits of current output PULSE_3
frequency(the unit is pulse number)
Low 16 bits of current output
SD1048 [frequency(the unit is pulse
equivalent)
High 16 bits of current output
SD1049 |[frequency(the unit is pulse
equivalent)
1: Pulse data block error
2: Equivalent mode: pulse
SD1050 |Wrong Pulse message amount/turn. amount/ turn of

movement is 0
3:Code of system parameters

block error




4: Pulse data block exceeds max
limit

10: Zero return do not set near
point signal

11: Speed of zero return is 0

12: Crawling speed of zero
returnis 0

13 Direction of zero return speed
and zero auxiliary speed

SD1051 |Code of error pulse block
SD1060 |Current segment(No. n segment)
SD1061
SD1062 Low 16 bits of jac_cumulated pulse
number (the unit is pulse number)
SD1063 High 16 bits of_ac_cumulated pulse
number (the unit is pulse number)
SD1064 Low 16 bits of_a(_:cumulated pulse
number(the unit is pulse equivalent)
SD1065 High 16 bits of_ a_ccumulated _pulse
number(the unit is pulse equivalent)
Low 16 bits of current output
SD1066 frequency(the unit is pulse number)
SD1067 High 16 bits of current output
frequency(the unit is pulse number)
Low 16 bits of current output
SD1068 [frequency(the unit is pulse
equivalent)
High 16 bits of current output
SD1069 [frequency(the unit is pulse PULSE 4
equivalent) -
1: Pulse data block error
2: Equivalent mode: pulse
amount/turn. amount/ turn of
movement is 0
3:Code of system parameters
block error
4: Pulse data block exceeds max
SD1070 |Wrong Pulse message limit
10: Zero return do not set near
point signal
11: Speed of zero return is 0
12: Crawling speed of zero
returnis 0
13 Direction of zero return speed
and zero auxiliary speed
SD1071 |Code of error pulse block
SD1080 |Current segment(No. n segment) PULSE 5




SD1082

Low 16 bits of accumulated pulse
number (the unit is pulse number)

SD1083

High 16 bits of accumulated pulse
number (the unit is pulse number)

SD1084

Low 16 bits of accumulated pulse
number(the unit is pulse equivalent)

SD1085

High 16 bits of accumulated pulse
number(the unit is pulse equivalent)

SD1086

Low 16 bits of current output
frequency(the unit is pulse number)

SD1087

High 16 bits of current output
frequency(the unit is pulse humber)

SD1088

Low 16 bits of current output
frequency(the unit is pulse
equivalent)

SD1089

High 16 bits of current output
frequency(the unit is pulse
equivalent)

SD1090

\Wrong Pulse message

1: Pulse data block error

2: Equivalent mode: pulse
amount/turn. amount/ turn of
movement is 0

3:Code of system parameters
block error

4: Pulse data block exceeds max
limit

10: Zero return do not set near
point signal

11: Speed of zero return is 0
12: Crawling speed of zero
returnis 0

13 Direction of zero return speed
and zero auxiliary speed

SD1091

Code of error pulse block

SD1100

Current segment(No. n segment)

SD1102

Low 16 bits of accumulated pulse
number (the unit is pulse number)

SD1103

High 16 bits of accumulated pulse
number (the unit is pulse number)

SD1104

Low 16 bits of accumulated pulse
number(the unit is pulse equivalent)

SD1105

High 16 bits of accumulated pulse
number(the unit is pulse equivalent)

SD1106

Low 16 bits of current output
frequency(the unit is pulse number)

SD1107

High 16 bits of current output
frequency(the unit is pulse number)

PULSE_6




Low 16 bits of current output

3:Code of system parameters
block error

4:Pulse data block exceeds max
limit

SD1108 [frequency(the unit is pulse
equivalent)
High 16 bits of current output
SD1109 |[frequency(the unit is pulse
equivalent)
1: Pulse data block error
2:Equivalent mode: pulse
amount/turn, amount/ turn of
movement is 0
3:Code of system parameters
block error
4:Pulse data block exceeds max
SD1110 |Wrong Pulse message limit
10:Zero return do not set near
point signal
11:Speed of zero return is 0
12:Crawling speed of zero return
isO
13 Direction of zero return speed
and zero auxiliary speed
SD1111 |Code of error pulse block
SD1120 |Current segment(No. n segment)
SD1122 Low 16 bits of gc_cumulated pulse
number (the unit is pulse number)
SD1123 High 16 bits of_ac_cumulated pulse
number (the unit is pulse number)
SD1124 Low 16 bits of_at_:cumulated _pulse
number(the unit is pulse equivalent)
SD1125 High 16 bits of_ a_ccumulated _pulse
number(the unit is pulse equivalent)
Low 16 bits of current output
SD1126 frequency(the unit is pulse number)
SD1127 High 16 bits of current output
frequency(the unit is pulse humber) PULSE_7
Low 16 bits of current output
SD1128 |[frequency(the unit is pulse
equivalent)
High 16 bits of current output
SD1129 |[frequency(the unit is pulse
equivalent)
1: Pulse data block error
2:Equivalent mode: pulse
amount/turn, amount/ turn of
SD1130 |Wrong Pulse message movement is O




10:Zero return do not set near
point signal

11:Speed of zero return is 0
12:Crawling speed of zero return
is0

13 Direction of zero return speed
and zero auxiliary speed

SD1131 |Code of error pulse block
SD1140 |Current segment(No. n segment)
SD1142 Low 16 bits of _ac_cumulated pulse
number (the unit is pulse number)
SD1143 High 16 bits of_agcumulated pulse
number (the unit is pulse number)
SD1144 Low 16 bits of_a(_:cumulated pulse
number(the unit is pulse equivalent)
High 16 bits of accumulated pulse
SD1145 number(the unit is pulse equivalent)
SD1146 Low 16 bits of cu_rr_ent output
frequency(the unit is pulse number)
SD1147 High 16 bits of current output
frequency(the unit is pulse humber)
Low 16 bits of current output
SD1148 |[frequency(the unit is pulse
equivalent)
High 16 bits of current output
SD1149 |[frequency(the unit is pulse PULSE_8
equivalent)
1: Pulse data block error
2:Equivalent mode: pulse
amount/turn, amount/ turn of
movement is 0
3:Code of system parameters
block error
4:Pulse data block exceeds max
SD1150 (Wrong Pulse message limit
10:Zero return do not set near
point signal
11:Speed of zero returnis 0
12:Crawling speed of zero return
is0
13 Direction of zero return speed
and zero auxiliary speed
SD1151 |Code of error pulse block
SD1160 |Current segment(No. n segment)
: PULSE 9
SD1162 Low 16 bits of accumulated pulse

number (the unit is pulse number)




SD1163

High 16 bits of accumulated pulse
number (the unit is pulse number)

SD1164

Low 16 bits of accumulated pulse
number(the unit is pulse equivalent)

SD1165

High 16 bits of accumulated pulse
number(the unit is pulse equivalent)

SD1166

Low 16 bits of current output
frequency(the unit is pulse humber)

SD1167

High 16 bits of current output
frequency(the unit is pulse number)

SD1168

Low 16 bits of current output
frequency(the unit is pulse
equivalent)

SD1169

High 16 bits of current output
frequency(the unit is pulse
equivalent)

SD1170

\Wrong Pulse message

1: Pulse data block error
2:Equivalent mode: pulse
amount/turn, amount/ turn of
movement is 0

3:Code of system parameters
block error

4:Pulse data block exceeds max
limit

10:Zero return do not set near
point signal

11:Speed of zero return is 0
12:Crawling speed of zero return
is0

13 Direction of zero return speed
and zero auxiliary speed

SD1171

Code of error pulse block

SD1180

Current segment(No. n segment)

SD1182

Low 16 bits of accumulated pulse
number (the unit is pulse number)

SD1183

High 16 bits of accumulated pulse
number (the unit is pulse number)

SD1184

Low 16 bits of accumulated pulse
number(the unit is pulse equivalent)

PULSE_1

SD1185

High 16 bits of accumulated pulse
number(the unit is pulse equivalent)

SD1186

Low 16 bits of current output
frequency(the unit is pulse number)

SD1187

High 16 bits of current output
frequency(the unit is pulse number)

SD1188

Low 16 bits of current output
frequency(the unit is pulse

equivalent)

0




High 16 bits of current output
SD1189 |[frequency(the unit is pulse
equivalent)
1: Pulse data block error
2:Equivalent mode: pulse
amount/turn, amount/ turn of
movement is 0
3:Code of system parameters
block error
4:Pulse data block exceeds max
SD1190 |Wrong Pulse message limit
10:Zero return do not set near
point signal
11:Speed of zero returnis 0
12:Crawling speed of zero return
is0
13 Direction of zero return speed
and zero auxiliary speed
SD1191 |Code of error pulse block
Error Check (SD450-SD452)
ID Function Description
1: Watchdog act (Default 200ms)
2: Control block application fail
SD450 3: Visitillegal address
Hardware error type:
1: Register error
2: Buserror
SD451 3: Usage error
SD452 Hardware error
Expansion Modules, BD Status (SD500-SD516)
ID Function Description
Module number
SD500 Expansion modules: #1~16
BD: #10001~10005
SD501~5
16 Expansion module. BD status 16 registers




Modules Information (SD520-SD855)

ID Function Description
SD520
...... Expansion module 1
SD535 Each expansion module
SD760 occupies 16 registers
...... Expansion module 16
SD775
SD776
...... BD module 1
SD791
.................. Each BD module
SD840 occupies 16 registers
...... BD module 5
SD855
Expansion Module Error Information
ID Function Description
SD860 | Error times of module read
Expansion’s CRC parity error
Expansion’s address error
Expansion accepted data length error
Expansion’s accept buffer zone
SD861 | Error types of module read | overflows Expansion
Expansion timeout error module 1
CRC parity error when PLC is accepting
data
Unknown error
SD862 | Error times of module write
SD863 | Error types of module write
SD864 | Error times of module read
Expansion’s CRC parity error
Expansion’s address error
Expansion accepted data length error
Expansion’s accept buffer zone
SD865 | Error types of module read | overflows Expansion
Expansion timeout error module 2
CRC parity error when PLC is accepting
data
Unknown error
SD866 | Error times of module write
SD867 | Error types of module write
SD920 | Error times of module read .
— - Expansion
SD921 | Error types of module read EXpan@n,s CRC parity error module 16
Expansion’s address error




Expansion accepted data length error
Expansion’s accept buffer zone

overflows

Expansion timeout error
CRC parity error when PLC is accepting

data

Unknown error

SD922 | Error times of module write
SD923 | Error types of module write
SD924 | Error times of module read
SD925 | Error types of module read
SD926 | Error times of module write 1BD module
SD927 | Error types of module write
SD940
SD941 BD module
SD942 5
SD943
Communication
ID Function Description
SD130
0: Correct
Serial port communication error code :
13: No initial character
14: No ending character
100: Hardware error
101: Timeout error
108: CRC parity error
110: Station number error
Modbus communication error code:
211: Function number do not support
212: Address error (overrun)
COM 213: Data length error
1 214: Data error
Serial port 215: Slave station busy
communication error 216: Data storage error
SD131 | code (Erase FLASH)
SD132
SD133
SD134
SD135
SD136
SD137
SD138

SD139




SD140

0: Correct

Serail port communication error code :
13: No initial character

14: No ending character

100: Hardware error

101: Timeout error

108: CRC parity error

110: Station number error

Modbus communication error code:
211: Function number do not support
212: Address error Coverrun)

gOM 213: Data length error
214: Data error
Serial port 215: Slave station busy
communication error 216: Data storage error
SD141 | code (Erase FLASH)
SD142
SD143
SD144
SD145
SD146
SD147
SD148
SD149
Special Data Register HSD (Power off retentive)
ID Function Description
[HSDO Low 16 bits of accumulated pulse number (the unit is pulse number)
|HSD1 High 16 bits of accumulated pulse number (the unit is pulse number)
Low 16 bits of accumulated pulse number(the unit is pulse
|HSD2 equivalent)
High 16 bits of accumulated pulse number(the unit is pulse
[HSD3 equivalent) PULSE 1
|HSD4 Low 16 bits of accumulated pulse number (the unit is pulse number)
|HSD5 High 16 bits of accumulated pulse number (the unit is pulse number)
Low 16 bits of accumulated pulse number(the unit is pulse
|HSD6 equivalent)
High 16 bits of accumulated pulse number(the unit is pulse
[HSD7 equivalent) PULSE 2
|HSD8 Low 16 bits of accumulated pulse number (the unit is pulse number)
|HSD9 High 16 bits of accumulated pulse number (the unit is pulse number)
Low 16 bits of accumulated pulse number(the unit is pulse
|[HSD10 equivalent)
High 16 bits of accumulated pulse number(the unit is pulse
[HSD11 equivalent) PULSE 3




|HSD12 Low 16 bits of accumulated pulse number (the unit is pulse number)
|HSD13 High 16 bits of accumulated pulse number (the unit is pulse number)
Low 16 bits of accumulated pulse number(the unit is pulse
|[HSD14 equivalent)
High 16 bits of accumulated pulse number(the unit is pulse
[HSD15 equivalent) PULSE 4
|HSD16 Low 16 bits of accumulated pulse number (the unit is pulse number)
|HSD17 High 16 bits of accumulated pulse number (the unit is pulse number)
Low 16 bits of accumulated pulse number(the unit is pulse
|[HSD18 equivalent)
High 16 bits of accumulated pulse number(the unit is pulse
[HSD19 equivalent) PULSE 5
|HSD20 Low 16 bits of accumulated pulse number (the unit is pulse number)
|HSD21 High 16 bits of accumulated pulse number (the unit is pulse number)
Low 16 bits of accumulated pulse number(the unit is pulse
|[HSD22 equivalent)
High 16 bits of accumulated pulse number(the unit is pulse
[HSD23 equivalent) PULSE 6
|HSD24 Low 16 bits of accumulated pulse number (the unit is pulse number)
|HSD25 High 16 bits of accumulated pulse number (the unit is pulse number)
Low 16 bits of accumulated pulse number(the unit is pulse
[HSD26 equivalent)
High 16 bits of accumulated pulse number(the unit is pulse
|[HSD27 equivalent) PULSE 7
|HSD28 Low 16 bits of accumulated pulse number (the unit is pulse number)
|HSD29 High 16 bits of accumulated pulse number (the unit is pulse number)
Low 16 bits of accumulated pulse number(the unit is pulse
|[HSD30 equivalent)
High 16 bits of accumulated pulse number(the unit is pulse
|[HSD31 equivalent) PULSE 8
|HSD32 Low 16 bits of accumulated pulse number (the unit is pulse number)
|HSD33 High 16 bits of accumulated pulse number (the unit is pulse number)
Low 16 bits of accumulated pulse number(the unit is pulse
|[HSD34 equivalent)
High 16 bits of accumulated pulse number(the unit is pulse
[HSD35 equivalent) PULSE 9
|HSD36 Low 16 bits of accumulated pulse number (the unit is pulse number)
|HSD37 High 16 bits of accumulated pulse number (the unit is pulse number)
Low 16 bits of accumulated pulse number(the unit is pulse
|[HSD38 equivalent)
High 16 bits of accumulated pulse number(the unit is pulse
[HSD39 equivalent) PULSE_10




Appendix 3. Special Flash Register

Special FLASH data register SFD

* means it works only after repowering

I filtering
ID Function Description
SFDO* Input filter time
SFD2* Watchdog run-up time, default value is 200ms
I Mapping
ID Function Description
. OxFF means terminal
100 corresponds to Input terminal O corresponds
*
SFD10 o 10 X** number bad,_ OxEE means
terminal idle
SFD11* | 101 corresponds to
x**
SFD12* | 102 corresponds to
X**
SFD73* | 177 corresponds to Default value is 77
X** (Octonary)
O Mapping
ID Function Description
. OxFF means terminal
SED74* Ogg corresponds to Outp*ui terminal O correspond bad. OXEE means
Y to Y** number L
terminal idle
Default value is 0
SFD134 | O77 corresponds to Default value is 77
* Y** (Octonary)
| Attribute
ID Function Description
0: positive logic
SFD138* | 100 attribute Attribute of input terminal O others: negative
logic
SFD139* | 101 attribute
SFD201* | 177 attribute
High Speed Counting
[ ID | Function | Description




2: 2times frequency; 4:4 times

SFD320 | HSCO frequency times frequency(effective at AB phase counting
mode)
SFD321 | HSC2 frequency times Ditto
SFD322 | HSC4 frequency times Ditto
SFD323 | HSC6 frequency times Ditto
SFD324 | HSCS8 frequency times Ditto
SFD325 | HSC10 frequency times Ditto
SFD326 | HSC12 frequency times Ditto
SFD327 | HSC14 frequency times Ditto
SFD328 | HSC16 frequency times Ditto
SFD329 | HSC18 frequency times Ditto
bit0 corresponds to HSCO, bitlcorresponds to
Bit selection of HSC absolute | HSC2, and so on, bit9 corresponds to HSC18
SFD330 . .
and relative (24 segment) 0: relative
1: absolute
bit0 corresponds to HSCO, bitlcorresponds to
Interrupt circulating of 24 HSC2, and so on, bit9 corresponds to HSC18
SFD331 . . ;
segments high speed counting | 0: single
1: loop
bit0 corresponds to HSCO, bitlcorresponds to
SFD332 | CAM function HSC2, and so on, bit9 corresponds to HSC18

0: do not support CAM function
1: support CAM function

Expansion Module Configuration

ID Function Description

SFD350 . . .
Configuration of the first

; expansion module

SFD359

SFD360 . .

) Configuration of the

éFD369 second expansion module

SFD500 . .

) Configuration of the 16th

: . I

SFD509 expansion module

SFD510 . .

) Configuration 1 of BD

SFD519 module

SFD550

Configuration 5 of BD
module

SFD559




Communication

ID | Function | Description | Note
COM 1
Refer to the value meaning of
SFD600* | Communication mode corresponding bit
Communication Baud rate, data Refer to the value meaning of
SFD601* | format bit, stop bit, parity | corresponding bit
Judgment time of
SFD602* | frame timeout In characters High 8 bits invalid
Judgment time of
SFD603* | reply timeout High 8 bits invalid
Waiting time before Unit ms
SFD604 | sending
COM 2
Refer to the value meaning of
SFD610* | Communication mode corresponding bit
Baud rate, data
Communication bit, stop bit, Refer to the value meaning of
SFD611* | format parity corresponding bit
Judgment time of Unit: ms
SFD612* | frame timeout
Judgment time of Unit: ms, if value is set 0, it
SFD613* | reply timeout means no timeout waiting
Waiting time before Unit: ms
SFD614 | sending
Timeout:

If ‘judgment time of frame timeout’ is set 0, then it will finish after accepting one
character;8bit unsigned number.
If ‘judgment time of reply timeout is set’ 0, it means no timeout waiting; 16bits unsigned

number.

If ‘waiting time before sending’ is set 0, it means no time-lapse; 16 bit unsigned number.

Value meaning of SFD600, SFD610 corresponding bits

Corresponding bit

Value meaning

0~7: Modbus station
number

Modbus station number

8~15: Communication
mode

1: modbus ASCII mode
2: free-format

0: modbus RTU mode (default value)

Value meaning of SFD601, SFD611 corresponding bits

Corresponding bit

Value meaning

0~3: Baud rate

0x0, 0x1, 0x2, 0x3,
BaudRate600 BaudRate1200 BaudRate2400 BaudRate4800
0x4, 0x5, 0x6, 0x7,
BaudRate9600 BaudRate19200 | BaudRate38400 | BaudRate57600
0x8, 0x9, OxA, 0xB,
BaudRate11520 | BaudRate19200 | BaudRate25600 | BaudRate28800
0 0 0 0




0xC, 0xD, OxE, OxF,
BaudRate38400 | BaudRate51200 | BaudRate57600 | BaudRate76800
0 0 0 0

4~7: Data bit 0x0, 8 bits 0x1, 7 bits

8~11: Stop bit 0x0, 2 bits 0x2, 1bit

12~15: Odd-even 0x0, none Ox1, odd parity | Ox2, even

parity parity

Reserved Motion Control Usage

ID Function Description

Bit 0: logic of pulse output
0: positive logic;

1: negative logic, default
value is 0

Bit 1: logic of pulse direction
0: positive logic;

1: negative logic, default
value is 0

Bit 8: unit of pulse

0: pulse number;

1: pulse equivalent, default

SFD900 | Pulse parameters setting

value is 0
SFD901 | Reserved
SED90?2 Eil{[lsse number/1turn of low 16
SED903 Eililsse number/1turn of high 16
Amount of movement/1turn of
SFDS04 low 16 bits Common | pulse
Amount of movement/1turn of parameters | _1
SFD90S | 1igh 16 bits

Set number of terminal Y,

SFD906 Pulse direction terminal .
0xFF means no terminal

SFD907 | Direction delay time Default value is 20, unit: ms
SED9os | Positive compensation of gear

clearance
SFD909 Negative compensation of gear

clearance

Low 16 bits of Electrical

SFD910 - e
origin position
SED911 Hl-gh 16 b!t§ of Electrical
origin position
SED912 Mechanical back to origin Bit0: S.V\,:Itgh Slt\T te seﬁﬁln%ﬁ
parameter setting nearpoint, ¥: Normafly O
1Normally OFF
. . . BitO~bit7: Assign the number
SFD913 Terminal setting of near point of terminal X, OXff for not

signal

terminal




BitO~bit7: Assign the number

SFD914 Z phase terminal setting of terminal X, OXff for not
terminal
Bit7~bit0: Assign limit 1
number of terminal X, OXff for
- . . not terminal
SFD915 | Limit terminal setting Bit15-bit8: Assign limit 2
number of terminal X, OXff for
not terminal
Terminal setting of origin Bit0O~bit7: Assign the number
SFD916 auxiliary signal of te(mlnal X, OXff for not
terminal
SED917 Terminal setting of zero clear B;tt0~bij[7’l ¢sgi)%?ftfhe nurtnber
CLR signal output terminal 0 e_rmlna ' orno
terminal
SED918 Low 16 bits of return speed
VH
SED919 High 16 bits of return speed
VH
SED920 {_/clj_w 16 bits of return speed
SED921 \I—/||Lgh 16 bits of return speed
SFD922 | Low 16 bits of crawling speed
SFD923 | High 16 bits of crawling speed
SED924 quv_ 16 bits of mechanical
origin
SED925 Hl_gh 16 bits of mechanical
origin
SFD926 | Z phase number
SFD927 | CLR signal delay time Default value is 20, unit: ms
G instruction parameter group | Choose the G instruction
SFD936 . .
using choice parameter group
Low 16 bits of pulse default
SFDIS0 speed Only when speed= 0, default
SEDY51 High 16 bits of pulse default speed is used to transmit pulse.
speed
SED952 Accelerating time of pulse
default speed
SEDY53 Decelerating time of pulse
default speed .
SFD954 | Acc and dec time of tween qu ?rst
SFD955 | Reserved ;‘;r;’meters
SED956 L_ov_v_16 bits of max speed
limiting
SEDY57 I—_Ilg_h' 16 bits of max speed
limiting
SFD958 | Low 16 bits of starting speed
SFD959 | High 16 bits of starting speed
SFD960 | Low 16 bits of ending speed
SFD961 | High 16 bits of ending speed




SFD962 | Curve acceleration time (ms)
Low 16 bits of pulse default
SFD970 speed Only when speed=0, default
SED971 High 16 bits of pulse default speed is used to transmit pulse.
speed
Accelerating time of pulse
SFD972 default speed
SED973 Decelerating time of pulse
default speed
SFD974 | Acc and Dec time of tween S q
SFD975 | Reserved O?con set
SFD976 hg]vl\;lilg bits of max speed parameters
SED977 I-_Ilg_h_ 16 bits of max speed
limiting
SFD978 | Low 16 bits of starting speed
SFD979 | High 16 bits of starting speed
SFD980 | Low 16 bits of ending speed
SFD981 | High 16 bits of ending speed
SFD982 | Curve acceleration time (ms)
Low 16 bits of pulse default
SFDI0 speed Only when speed=0, default
SED991 High 16 bits of pulse default speed is used to transmit pulse.
speed
SED99? Accelerating time of pulse
default speed
SED993 Decelerating time of pulse
default speed
SFD994 | Acc and Dec time of tween )
SFD995 | Reserved Ip'rd set
SFD996 :‘”?]VI\;I%]Z bits of max speed parameters
SED997 I-_Ilg_h_ 16 bits of max speed
limiting
SFD998 | Low 16 bits of starting speed
SFD999 | High 16 bits of starting speed
SFD1000 | Low 16 bits of ending speed
SFD1001 | High 16 bits of ending speed
SFD1002 | Curve acceleration time (ms)
Low 16 bits of pulse default
SFD1010 speed Only when speed=0, default
SED1011 High 16 bits of pulse default speed is used to transmit pulse.
speed Forth set
SED1012 Accelerating time of pulse of
default speed arameters
Decelerating time of pulse P
SFD1013
default speed
SFD1014 | Acc and Dec time of tween

SFD1015

Reserved




SFD1016

Low 16 bits of max speed
limiting

SFD1017

High 16 bits of max speed
limiting

SFD1018

Low 16 bits of starting speed

SFD1019

High 16 bits of starting speed

SFD1020

Low 16 bits of ending speed

SFD1021

High 16 bits of ending speed

SFD1022

Curve acceleration time (ms)

SFD1030

Pulse parameters setting

Bit 0: logic of pulse output

0: positive logic;

1: negative logic , default is 0
Bit 1: logic of pulse direction
0: positive logic;

1: negative logic , defaultis O
Bit 8: pulse unit

0: pulse number;

1: pulse equivalent, default is
0

SFD1031

SFD1032

Low 16 bits of pulse number
per circle

SFD1033

High 16 bits of pulse number
per circle

SFD1034

Low 16 bits of pulse
equivalent per circle

SFD1035

High 16 bits of pulse
equivalent per circle

SFD1036

Pulse direction terminal

Assign the number of terminal
Y, OxFF for no terminal

SFD1037

Direction delay time

Default 20, unit: ms

SFD1038

Positive compensation of gear
gap

Negative compensation will
also use this data when gear
gap negative compensation =0

SFD1039

Negative compensation of gear
gap

SFD1040

Low 16 bits of Electrical
origin position

SFD1041

High 16 bits of Electrical
origin position

SFD1042

Mechanical back to origin
parameter setting

Bit0: Switch state setting of
near point, 0: Normally ON;
1Normally OFF

SFD1043

Terminal setting of near point
signal

BitO~hit7: Assign the number
of terminal X, OXff for not
terminal

SFD1044

Z phase terminal setting

Bit0O~hit7: Assign the number
of terminal X, OXff for not
terminal
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SFD1045

Limit terminal setting

Bit7~bit0: Assign limit 1
number of terminal X, OXff for
not terminal

Bit15~bit8: Assign limit 2
number of terminal X, OXff for
not terminal

SFD1046

Terminal setting of origin
auxiliary signal

Bit0O~bit7: Assign the number
of terminal X, OXff for not
terminal

SFD1047

Terminal setting of zero clear
CLR signal output terminal

Bit0O~bit7: Assign the number
of terminal Y, OXff for not
terminal

SFD1048

Low 16 bits of return speed
VH

SFD1049

High 16 bits of return speed
VH

SFD1050

Low 16 bits of return speed
VL

SFD1051

High 16 bits of return speed
VL

SFD1052

Low 16 bits of crawling speed

SFD1053

High 16 bits of crawling speed

SFD1054

Low 16 bits of mechanical
origin

SFD1055

High 16 bits of mechanical
origin

SFD1056

Z phase number

SFD1057

CLR signal delay time

Default 20, unit: ms

SFD936

G instruction parameter group
using choice

Choose the G instruction
parameter group

SFD1080

Low 16 bits of pulse default
speed

SFD1081

High 16 bits of pulse default
speed

Only when speed=0, default
speed is used to transmit pulse.

SFD1082

Accelerating time of pulse
default speed

SFD1083

Decelerating time of pulse
default speed

SFD1084

Acc and Dec time of tween

SFD1085

Reserved

SFD1086

Low 16 bits of max speed
limiting

SFD1087

High 16 bits of max speed
limiting

SFD1088

Low 16 bits of starting speed

SFD1089

High 16 bits of starting speed

SFD1090

Low 16 bits of ending speed

SFD1091

High 16 bits of ending speed

SFD1092

Curve acceleration time (ms)

First set of
parameters




SFD1100

Low 16 bits of pulse default
speed

SFD1101

High 16 bits of pulse default
speed

Only when speed=0, default
speed is used to transmit pulse.

SFD1102

Accelerating time of pulse
default speed

SFD1103

Decelerating time of pulse
default speed

SFD1104

Acc and Dec time of tween

SFD1105

Reserved

SFD1106

Low 16 bits of max speed
limiting

SFD1107

High 16 bits of max speed
limiting

SFD1108

Low 16 bits of starting speed

SFD1109

High 16 bits of starting speed

SFD1110

Low 16 bits of ending speed

SFD1111

High 16 bits of ending speed

SFD1112

Curve acceleration time (ms)

Second set
of
parameters

SFD1120

Low 16 bits of pulse default
speed

SFD1121

High 16 bits of pulse default
speed

Only when speed=0, default
speed is used to transmit pulse.

SFD1122

Accelerating time of pulse
default speed

SFD1123

Decelerating time of pulse
default speed

SFD1124

Acc and Dec time of tween

SFD1125

Reserved

SFD1126

Low 16 bits of max speed
limiting

SFD1127

High 16 bits of max speed
limiting

SFD1128

Low 16 bits of starting speed

SFD1129

High 16 bits of starting speed

SFD1130

Low 16 bits of ending speed

SFD1131

High 16 bits of ending speed

SFD1132

Curve acceleration time (ms)

Third set
of
parameters

SFD1140

Low 16 bits of pulse default
speed

SFD1141

High 16 bits of pulse default
speed

Only when speed=0, default
speed is used to transmit pulse.

SFD1142

Accelerating time of pulse
default speed

SFD1143

Decelerating time of pulse
default speed

SFD1144

Acc and Dec time of tween

SFD1145

Reserved

SFD1146

Low 16 bits of max speed
limiting

Forth set
of
parameters




SFD1147

High 16 bits of max speed
limiting

SFD1148 | Low 16 bits of starting speed
SFD1149 | High 16 bits of starting speed
SFD1150 | Low 16 bits of ending speed

SFD1151

High 16 bits of ending speed

SFD1152

Curve acceleration time (ms)

SFD1160

Pulse parameters setting

Bit 0: logic of pulse output

0: positive logic;

1: negative logic , defaultis O
Bit 1: logic of pulse direction
0: positive logic;

1: negative logic , default is 0
Bit 8: pulse unit

0: pulse number;

1: pulse equivalent, default is
0

SFD1161

SFD1162

Low 16 bits of pulse number
per circle

SFD1163

High 16 bits of pulse number
per circle

SFD1164

Low 16 bits of pulse
equivalent per circle

SFD1165

High 16 bits of pulse
equivalent per circle

SFD1166

Pulse direction terminal

Assign the number of termimal
Y, OxFF for no terminal

SFD1167

Direction delay time

Default 20, unit: ms

SFD1168

Positive compensation of gear
gap

Negative compensation will
also use this data when gear
gap negative compensation =0

SFD1169

Negative compensation of gear
gap

SFD1170

Low 16 bits of Electrical
origin position

SFD1171

High 16 bits of Electrical
origin position

SFD1172

Mechanical back to origin
parameter setting

Bit0: Switch state setting of
near point, 0: Normally ON;
1Normally OFF

SFD1173

Terminal setting of near point
signal

Bit0O~hit7: Assign the number
of terminal X, OXff for not
terminal

SFD1174

Z phase terminal setting

BitO~bit7: Assign the number
of terminal X, OXff for not
terminal
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SFD1175

Limit terminal setting

Bit7~bit0: Assign limit 1
number of terminal X, OXff for
not terminal

Bit15~bit8: Assign limit 2
number of terminal X, OXff for
not terminal

SFD1176

Terminal setting of origin
auxiliary signal

Bit0O~bit7: Assign the number
of terminal X, OXff for not
terminal

SFD1177

Terminal setting of zero clear
CLR signal output terminal

Bit0O~bit7: Assign the number
of terminal Y, OXff for not
terminal

SFD1178

Low 16 bits of return speed
VH

SFD1179

High 16 bits of return speed
VH

SFD1180

Low 16 bits of return speed
VL

SFD1181

High 16 bits of return speed
VL

SFD1182

Low 16 bits of crawling speed

SFD1183

High 16 bits of crawling speed

SFD1184

Low 16 bits of mechanical
origin

SFD1185

High 16 bits of mechanical
origin

SFD1186

Z phase number

SFD1187

CLR signal delay time

Default 20, unit: ms

SFD936

G instruction parameter group
using choice

Choose the G instruction
parameter group

SFD1210

Low 16 bits of pulse default
speed

SFD1211

High 16 bits of pulse default
speed

Only when speed=0, default
speed is used to transmit pulse.

SFD1212

Accelerating time of pulse
default speed

SFD1213

Decelerating time of pulse
default speed

SFD1214

Acc and Dec time of tween

SFD1215

Reserved

SFD1216

Low 16 bits of max speed
limiting

SFD1217

High 16 bits of max speed
limiting

SFD1218

Low 16 bits of starting speed

SFD1219

High 16 bits of starting speed

SFD1220

Low 16 bits of ending speed

SFD1221

High 16 bits of ending speed

SFD1222

Curve acceleration time (ms)

First set of
parameters




SFD1230

Low 16 bits of pulse default
speed

SFD1231

High 16 bits of pulse default
speed

Only when speed=0, default
speed is used to transmit pulse.

SFD1232

Accelerating time of pulse
default speed

SFD1233

Decelerating time of pulse
default speed

SFD1234

Acc and Dec time of tween

SFD1235

Reserved

SFD1236

Low 16 bits of max speed
limiting

SFD1237

High 16 bits of max speed
limiting

SFD1238

Low 16 bits of starting speed

SFD1239

High 16 bits of starting speed

SFD1240

Low 16 bits of ending speed

SFD1241

High 16 bits of ending speed

SFD1242

Curve acceleration time (ms)

Second set
of
parameters

SFD1250

Low 16 bits of pulse default
speed

SFD1251

High 16 bits of pulse default
speed

Only when speed=0, default
speed is used to transmit pulse.

SFD1252

Accelerating time of pulse
default speed

SFD1253

Decelerating time of pulse
default speed

SFD1254

Acc and Dec time of tween

SFD1255

Reserved

SFD1256

Low 16 bits of max speed
limiting

SFD1257

High 16 bits of max speed
limiting

SFD1258

Low 16 bits of starting speed

SFD1259

High 16 bits of starting speed

SFD1260

Low 16 bits of ending speed

SFD1261

High 16 bits of ending speed

SFD1262

Curve acceleration time (ms)

Third set
of
parameters

SFD1270

Low 16 bits of pulse default
speed

SFD1271

High 16 bits of pulse default
speed

Only when speed=0, default
speed is used to transmit pulse.

SFD1272

Accelerating time of pulse
default speed

SFD1273

Decelerating time of pulse
default speed

SFD1274

Acc and Dec time of tween

SFD1275

Reserved

SFD1276

Low 16 bits of max speed
limiting

Forth set
of
parameters




SFD1277

High 16 bits of max speed
limiting

SFD1278 | Low 16 bits of starting speed
SFD1279 | High 16 bits of starting speed
SFD1280 | Low 16 bits of ending speed

SFD1281

High 16 bits of ending speed

SFD1282

Curve acceleration time (ms)

SFD1290

Pulse parameters setting

Bit 0: logic of pulse output

0: positive logic;

1: negative logic , defaultis O
Bit 1: logic of pulse direction
0: positive logic;

1: negative logic , default is 0
Bit 8: pulse unit

0: pulse number;

1: pulse equivalent, default is
0

SFD1291

SFD1292

Low 16 bits of pulse number
per circle

SFD1293

High 16 bits of pulse number
per circle

SFD1294

Low 16 bits of pulse
equivalent per circle

SFD1295

High 16 bits of pulse
equivalent per circle

SFD1296

Pulse direction terminal

Assign the number of terminal
Y, OxFF for no terminal

SFD1297

Direction delay time

Default 20, unit: ms

SFD1298

Positive compensation of gear
gap

Negative compensation will
also use this data when gear
gap negative compensation =0

SFD1299

Negative compensation of gear
gap

SFD1300

Low 16 bits of Electrical
origin position

SFD1301

High 16 bits of Electrical
origin position

SFD1302

Mechanical back to origin
parameter setting

Bit0: Switch state setting of
near point, 0: Normally ON;
1Normally OFF

SFD1303

Terminal setting of near point
signal

Bit0O~hit7: Assign the number
of terminal X, OXff for not
terminal

SFD1304

Z phase terminal setting

BitO~bit7: Assign the number
of terminal X, OXff for not
terminal
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SFD1305

Limit terminal setting

Bit7~bit0: Assign limit 1
number of terminal X, OXff for
not terminal

Bit15~bit8: Assign limit 2
number of terminal X, OXff for
not terminal

SFD1306

Terminal setting of origin
auxiliary signal

Bit0O~bit7: Assign the number
of terminal X, OXff for not
terminal

SFD1307

Terminal setting of zero clear
CLR signal output terminal

Bit0O~bit7: Assign the number
of terminal Y, OXff for not
terminal

SFD1308

Low 16 bits of return speed
VH

SFD1309

High 16 bits of return speed
VH

SFD1310

Low 16 bits of return speed
VL

SFD1311

High 16 bits of return speed
VL

SFD1312

Low 16 bits of crawling speed

SFD1313

High 16 bits of crawling speed

SFD1314

Low 16 bits of mechanical
origin

SFD1315

High 16 bits of mechanical
origin

SFD1316

Z phase number

SFD1317

CLR signal delay time

Default 20, unit: ms

SFD936

G instruction parameter group
using choice

Choose the G instruction
parameter group

SFD1340

Low 16 bits of pulse default
speed

SFD1341

High 16 bits of pulse default
speed

Only when speed=0, default
speed is used to transmit pulse.

SFD1342

Accelerating time of pulse
default speed

SFD1343

Decelerating time of pulse
default speed

SFD1344

Acc and Dec time of tween

SFD1345

Reserved

SFD1346

Low 16 bits of max speed
limiting

SFD1347

High 16 bits of max speed
limiting

SFD1348

Low 16 bits of starting speed

SFD1349

High 16 bits of starting speed

SFD1350

Low 16 bits of ending speed

SFD1351

High 16 bits of ending speed

SFD1352

Curve acceleration time (ms)

First set of
parameters




SFD1360

Low 16 bits of pulse default
speed

SFD1361

High 16 bits of pulse default
speed

Only when speed=0, default
speed is used to transmit pulse.

SFD1362

Accelerating time of pulse
default speed

SFD1363

Decelerating time of pulse
default speed

SFD1364

Acc and Dec time of tween

SFD1365

Reserved

SFD1366

Low 16 bits of max speed
limiting

SFD1367

High 16 bits of max speed
limiting

SFD1368

Low 16 bits of starting speed

SFD1369

High 16 bits of starting speed

SFD1370

Low 16 bits of ending speed

SFD1371

High 16 bits of ending speed

SFD1372

Curve acceleration time (ms)

Second set
of
parameters

SFD1380

Low 16 bits of pulse default
speed

SFD1381

High 16 bits of pulse default
speed

Only when speed=0, default
speed is used to transmit pulse.

SFD1382

Accelerating time of pulse
default speed

SFD1383

Decelerating time of pulse
default speed

SFD1384

Acc and Dec time of tween

SFD1385

Reserved

SFD1386

Low 16 bits of max speed
limiting

SFD1387

High 16 bits of max speed
limiting

SFD1388

Low 16 bits of starting speed

SFD1389

High 16 bits of starting speed

SFD1390

Low 16 bits of ending speed

SFD1391

High 16 bits of ending speed

SFD1392

Curve acceleration time (ms)

Third set
of
parameters

SFD1400

Low 16 bits of pulse default
speed

SFD1401

High 16 bits of pulse default
speed

Only when speed=0, default
speed is used to transmit pulse.

SFD1402

Accelerating time of pulse
default speed

SFD1403

Decelerating time of pulse
default speed

SFD1404

Acc and Dec time of tween

SFD1405

Reserved

SFD1406

Low 16 bits of max speed
limiting

Forth set
of
parameters




SFD1407

High 16 bits of max speed
limiting

SFD1408 | Low 16 bits of starting speed
SFD1409 | High 16 bits of starting speed
SFD1410 | Low 16 bits of ending speed

SFD1411

High 16 bits of ending speed

SFD1412

Curve acceleration time (ms)

SFD1420

Pulse parameters setting

Bit 0: logic of pulse output

0: positive logic;

1: negative logic , defaultis O
Bit 1: logic of pulse direction
0: positive logic;

1: negative logic , default is 0
Bit 8: pulse unit

0: pulse number;

1: pulse equivalent, default is
0

SFD1421

SFD1422

Low 16 bits of pulse number
per circle

SFD1423

High 16 bits of pulse number
per circle

SFD1424

Low 16 bits of pulse
equivalent per circle

SFD1425

High 16 bits of pulse
equivalent per circle

SFD1426

Pulse direction terminal

Assign the number of terminal
Y, OxFF for no terminal

SFD1427

Direction delay time

Default 20, unit: ms

SFD1428

Positive compensation of gear
gap

Negative compensation will
also use this data when gear
gap negative compensation =0

SFD1429

Negative compensation of gear
gap

SFD1430

Low 16 bits of Electrical
origin position

SFD1431

High 16 bits of Electrical
origin position

SFD1432

Mechanical back to origin
parameter setting

Bit0: Switch state setting of
near point, 0: Normally ON;
1Normally OFF

SFD1433

Terminal setting of near point
signal

Bit0O~hit7: Assign the number
of terminal X, OXff for not
terminal

SFD1434

Z phase terminal setting

BitO~bit7: Assign the number
of terminal X, OXff for not
terminal
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SFD1435

Limit terminal setting

Bit7~bit0: Assign limit 1
number of terminal X, OXff for
not terminal

Bit15~bit8: Assign limit 2
number of terminal X, OXff for
not terminal

SFD1436

Terminal setting of origin
auxiliary signal

Bit0O~bit7: Assign the number
of terminal X, OXff for not
terminal

SFD1437

Terminal setting of zero clear
CLR signal output terminal

Bit0O~bit7: Assign the number
of terminal Y, OXff for not
terminal

SFD1438

Low 16 bits of return speed
VH

SFD1439

High 16 bits of return speed
VH

SFD1440

Low 16 bits of return speed
VL

SFD1441

High 16 bits of return speed
VL

SFD1442

Low 16 bits of crawling speed

SFD1443

High 16 bits of crawling speed

SFD1444

Low 16 bits of mechanical
origin

SFD1445

High 16 bits of mechanical
origin

SFD1446

Z phase number

SFD1447

CLR signal delay time

Default 20, unit: ms

SFD936

G instruction parameter group
using choice

Choose the G instruction
parameter group

SFD1470

Low 16 bits of pulse default
speed

SFD1471

High 16 bits of pulse default
speed

Only when speed=0, default
speed is used to transmit pulse.

SFD1472

Accelerating time of pulse
default speed

SFD1473

Decelerating time of pulse
default speed

SFD1474

Acc and Dec time of tween

SFD1475

Reserved

SFD1476

Low 16 bits of max speed
limiting

SFD1477

High 16 bits of max speed
limiting

SFD1478

Low 16 bits of starting speed

SFD1479

High 16 bits of starting speed

SFD1480

Low 16 bits of ending speed

SFD1481

High 16 bits of ending speed

SFD1482

Curve acceleration time (ms)

First set of
parameters




SFD1490

Low 16 bits of pulse default
speed

SFD1491

High 16 bits of pulse default
speed

Only when speed=0, default
speed is used to transmit pulse.

SFD1492

Accelerating time of pulse
default speed

SFD1493

Decelerating time of pulse
default speed

SFD1494

Acc and Dec time of tween

SFD1495

Reserved

SFD1496

Low 16 bits of max speed
limiting

SFD1497

High 16 bits of max speed
limiting

SFD1498

Low 16 bits of starting speed

SFD1499

High 16 bits of starting speed

SFD1500

Low 16 bits of ending speed

SFD1501

High 16 bits of ending speed

SFD1502

Curve acceleration time (ms)

Second set
of
parameters

SFD1510

Low 16 bits of pulse default
speed

SFD1511

High 16 bits of pulse default
speed

Only when speed=0, default
speed is used to transmit pulse.

SFD1512

Accelerating time of pulse
default speed

SFD1513

Decelerating time of pulse
default speed

SFD1514

Acc and Dec time of tween

SFD1515

Reserved

SFD1516

Low 16 bits of max speed
limiting

SFD1517

High 16 bits of max speed
limiting

SFD1518

Low 16 bits of starting speed

SFD1519

High 16 bits of starting speed

SFD1520

Low 16 bits of ending speed

SFD1521

High 16 bits of ending speed

SFD1522

Curve acceleration time (ms)

Third set
of
parameters

SFD1530

Low 16 bits of pulse default
speed

SFD1531

High 16 bits of pulse default
speed

Only when speed=0, default
speed is used to transmit pulse.

SFD1532

Accelerating time of pulse
default speed

SFD1533

Decelerating time of pulse
default speed

SFD1534

Acc and Dec time of tween

SFD1535

Reserved

SFD1536

Low 16 bits of max speed
limiting

Forth set
of
parameters




SFD1537

High 16 bits of max speed
limiting

SFD1538 | Low 16 bits of starting speed
SFD1539 | High 16 bits of starting speed
SFD1540 | Low 16 bits of ending speed

SFD1541

High 16 bits of ending speed

SFD1542

Curve acceleration time (ms)

SFD1550

Pulse parameters setting

Bit 0: logic of pulse output

0: positive logic;

1: negative logic , defaultis O
Bit 1: logic of pulse direction
0: positive logic;

1: negative logic , default is 0
Bit 8: pulse unit

0: pulse number;

1: pulse equivalent, default is
0

SFD1551

SFD1552

Low 16 bits of pulse number
per circle

SFD1553

High 16 bits of pulse number
per circle

SFD1554

Low 16 bits of pulse
equivalent per circle

SFD1555

High 16 bits of pulse
equivalent per circle

SFD1556

Pulse direction terminal

Assign the number of terminal
Y, OxFF for no terminal

SFD1557

Direction delay time

Default 20, unit: ms

SFD1558

Positive compensation of gear
gap

Negative compensation will
also use this data when gear
gap negative compensation =0

SFD1559

Negative compensation of gear
gap

SFD1560

Low 16 bits of Electrical
origin position

SFD1561

High 16 bits of Electrical
origin position

SFD1562

Mechanical back to origin
parameter setting

Bit0: Switch state setting of
near point, 0: Normally ON;
1Normally OFF

SFD1563

Terminal setting of near point
signal

Bit0O~hit7: Assign the number
of terminal X, OXff for not
terminal

SFD1564

Z phase terminal setting

BitO~bit7: Assign the number
of terminal X, OXff for not
terminal
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parameters

PUL
SE_6




SFD1565

Limit terminal setting

Bit7~bit0: Assign limit 1
number of terminal X, OXff for
not terminal

Bit15~bit8: Assign limit 2
number of terminal X, OXff for
not terminal

SFD1566

Terminal setting of origin
auxiliary signal

Bit0O~bit7: Assign the number
of terminal X, OXff for not
terminal

SFD1567

Terminal setting of zero clear
CLR signal output terminal

Bit0O~bit7: Assign the number
of terminal Y, OXff for not
terminal

SFD1568

Low 16 bits of return speed
VH

SFD1569

High 16 bits of return speed
VH

SFD1570

Low 16 bits of return speed
VL

SFD1571

High 16 bits of return speed
VL

SFD1572

Low 16 bits of crawling speed

SFD1573

High 16 bits of crawling speed

SFD1574

Low 16 bits of mechanical
origin

SFD1575

High 16 bits of mechanical
origin

SFD1576

Z phase number

SFD1577

CLR signal delay time

Default 20, unit: ms

SFD936

G instruction parameter group
using choice

Choose the G instruction
parameter group

SFD1600

Low 16 bits of pulse default
speed

SFD1601

High 16 bits of pulse default
speed

Only when speed=0, default
speed is used to transmit pulse.

SFD1602

Accelerating time of pulse
default speed

SFD1603

Decelerating time of pulse
default speed

SFD1604

Acc and Dec time of tween

SFD1605

Reserved

SFD1606

Low 16 bits of max speed
limiting

SFD1607

High 16 bits of max speed
limiting

SFD1608

Low 16 bits of starting speed

SFD1609

High 16 bits of starting speed

SFD1610

Low 16 bits of ending speed

SFD1611

High 16 bits of ending speed

SFD1612

Curve acceleration time (ms)

First set of
parameters




SFD1620

Low 16 bits of pulse default
speed

SFD1621

High 16 bits of pulse default
speed

Only when speed=0, default
speed is used to transmit pulse.

SFD1622

Accelerating time of pulse
default speed

SFD1623

Decelerating time of pulse
default speed

SFD1624

Acc and Dec time of tween

SFD1625

Reserved

SFD1626

Low 16 bits of max speed
limiting

SFD1627

High 16 bits of max speed
limiting

SFD1628

Low 16 bits of starting speed

SFD1629

High 16 bits of starting speed

SFD1630

Low 16 bits of ending speed

SFD1631

High 16 bits of ending speed

SFD1632

Curve acceleration time (ms)

Second set
of
parameters

SFD1640

Low 16 bits of pulse default
speed

SFD1641

High 16 bits of pulse default
speed

Only when speed=0, default
speed is used to transmit pulse.

SFD1642

Accelerating time of pulse
default speed

SFD1643

Decelerating time of pulse
default speed

SFD1644

Acc and Dec time of tween

SFD1645

Reserved

SFD1646

Low 16 bits of max speed
limiting

SFD1647

High 16 bits of max speed
limiting

SFD1648

Low 16 bits of starting speed

SFD1649

High 16 bits of starting speed

SFD1650

Low 16 bits of ending speed

SFD1651

High 16 bits of ending speed

SFD1652

Curve acceleration time (ms)

Third set
of
parameters

SFD1660

Low 16 bits of pulse default
speed

SFD1661

High 16 bits of pulse default
speed

Only when speed=0, default
speed is used to transmit pulse.

SFD1662

Accelerating time of pulse
default speed

SFD1663

Decelerating time of pulse
default speed

SFD1664

Acc and Dec time of tween

SFD1665

Reserved

SFD1666

Low 16 bits of max speed
limiting

Forth set
of
parameters




High 16 bits of max speed

SFD1667 | ,. °. .
limiting
SFD1668 | Low 16 bits of starting speed
SFD1669 | High 16 bits of starting speed
SFD1670 | Low 16 bits of ending speed
SFD1671 | High 16 bits of ending speed
SFD1542 | Curve acceleration time (ms)
Bit 0: logic of pulse output
0: positive logic;
1: negative logic , defaultis O
Bit 1: logic of pulse direction
SFD1680 | Pulse parameters setting 0: p05|t|ye Iogl_c; i
1: negative logic , default is 0
Bit 8: pulse unit
0: pulse number;
1: pulse equivalent, default is
0
SFD1681
SED1682 Low _16 bits of pulse number
per circle
High 16 bits of pulse number
SFD1683 per circle
SED1684 Lovy 16 bits of pl_JIse
equivalent per circle
High 16 bits of pulse
SFD1685 equivalent per circle )
- . Assign the number of terminal | Public PUL
SFD1686 | Pulse direction terminal Y. OXFF for no terminal parameters | SE_7
SFD1687 | Direction delay time Default 20, unit: ms
Positive compensation of gear Negative compensation will
SFD1688 a P g also use this data when gear
gap gap negative compensation =0
SED1689 glaepgatlve compensation of gear
SED1690 Low 16 bl_tS_ of Electrical
origin position
SED1691 Hl_gh 16 bl_t_s of Electrical
origin position
. - Bit0: Switch state setting of
Mechanical back to origin .
SFD1692 parameter setting near point, 0: Normally ON;
1Normally OFF
Terminal setting of near point Bit0~bit7: 'Assign the number
SFD1693 signal of terminal X, OXff for not
terminal
BitO~bit7: Assign the number
SFD1694 | Z phase terminal setting of terminal X, OXff for not

terminal




SFD1695

Limit terminal setting

Bit7~bit0: Assign limit 1
number of terminal X, OXff for
not terminal

Bit15~bit8: Assign limit 2
number of terminal X, OXff for
not terminal

SFD1696

Terminal setting of origin
auxiliary signal

Bit0O~bit7: Assign the number
of terminal X, OXff for not
terminal

SFD1697

Terminal setting of zero clear
CLR signal output terminal

Bit0O~bit7: Assign the number
of terminal Y, OXff for not
terminal

SFD1698

Low 16 bits of return speed
VH

SFD1699

High 16 bits of return speed
VH

SFD1700

Low 16 bits of return speed
VL

SFD1701

High 16 bits of return speed
VL

SFD1702

Low 16 bits of crawling speed

SFD1703

High 16 bits of crawling speed

SFD1704

Low 16 bits of mechanical
origin

SFD1705

High 16 bits of mechanical
origin

SFD1706

Z phase number

SFD1707

CLR signal delay time

Default 20, unit: ms

SFD936

G instruction parameter group
using choice

Choose the G instruction
parameter group

SFD1730

Low 16 bits of pulse default
speed

SFD1731

High 16 bits of pulse default
speed

Only when speed is 0, default
speed is used to transmit pulse.

SFD1732

Accelerating time of pulse
default speed

SFD1733

Decelerating time of pulse
default speed

SFD1734

Acc and Dec time of tween

SFD1735

Reserved

SFD1736

Low 16 bits of max speed
limiting

SFD1737

High 16 bits of max speed
limiting

SFD1738

Low 16 bits of starting speed

SFD1739

High 16 bits of starting speed

SFD1740

Low 16 bits of ending speed

SFD1741

High 16 bits of ending speed

SFD1742

Curve acceleration time (ms)

First set of
parameters




SFD1750

Low 16 bits of pulse default
speed

SFD1751

High 16 bits of pulse default
speed

Only when speed is 0, default
speed is used to transmit pulse.

SFD1752

Accelerating time of pulse
default speed

SFD1753

Decelerating time of pulse
default speed

SFD1754

Acc and Dec time of tween

SFD1755

Reserved

SFD1756

Low 16 bits of max speed
limiting

SFD1757

High 16 bits of max speed
limiting

SFD1758

Low 16 bits of starting speed

SFD1759

High 16 bits of starting speed

SFD1760

Low 16 bits of ending speed

SFD1761

High 16 bits of ending speed

SFD1762

Curve acceleration time (ms)

Second set
of
parameters

SFD1770

Low 16 bits of pulse default
speed

SFD1771

High 16 bits of pulse default
speed

Only when speed=0, default
speed is used to transmit pulse.

SFD1772

Accelerating time of pulse
default speed

SFD1773

Decelerating time of pulse
default speed

SFD1774

Acc and Dec time of tween

SFD1775

Reserved

SFD1776

Low 16 bits of max speed
limiting

SFD1777

High 16 bits of max speed
limiting

SFD1778

Low 16 bits of starting speed

SFD1779

High 16 bits of starting speed

SFD1780

Low 16 bits of ending speed

SFD1781

High 16 bits of ending speed

SFD1782

Curve acceleration time (ms)

Third set
of
parameters

SFD1790

Low 16 bits of pulse default
speed

SFD1791

High 16 bits of pulse default
speed

Only when speed=0, default
speed is used to transmit pulse.

SFD1792

Accelerating time of pulse
default speed

SFD1793

Decelerating time of pulse
default speed

SFD1794

Acc and Dec time of tween

SFD1795

Reserved

SFD1796

Low 16 bits of max speed
limiting

Forth set
of
parameters




SFD1797

High 16 bits of max speed
limiting

SFD1798 | Low 16 bits of starting speed
SFD1799 | High 16 bits of starting speed
SFD1800 | Low 16 bits of ending speed

SFD1801

High 16 bits of ending speed

SFD1802

Curve acceleration time (ms)

SFD1810

Pulse parameters setting

Bit 0: logic of pulse output

0: positive logic;

1: negative logic , defaultis O
Bit 1: logic of pulse direction
0: positive logic;

1: negative logic , default is 0
Bit 8: pulse unit

0: pulse number;

1: pulse equivalent, default is
0

SFD1811

SFD1812

Low 16 bits of pulse number
per circle

SFD1813

High 16 bits of pulse number
per circle

SFD1814

Low 16 bits of pulse
equivalent per circle

SFD1815

High 16 bits of pulse
equivalent per circle

SFD1816

Pulse direction terminal

Assign the number of terminal
Y, OxFF for no terminal

SFD1817

Direction delay time

Default 20, unit: ms

SFD1818

Positive compensation of gear
gap

Negative compensation will
also use this data when gear
gap negative compensation =0

SFD1819

Negative compensation of gear
gap

SFD1820

Low 16 bits of Electrical
origin position

SFD1821

High 16 bits of Electrical
origin position

SFD1822

Mechanical back to origin
parameter setting

Bit0: Switch state setting of
near point, 0: Normally ON;
1Normally OFF

SFD1823

Terminal setting of near point
signal

Bit0O~hit7: Assign the number
of terminal X, OXff for not
terminal

SFD1824

Z phase terminal setting

BitO~bit7: Assign the number
of terminal X, OXff for not
terminal
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SFD1825

Limit terminal setting

Bit7~bit0: Assign limit 1
number of terminal X, OXff for
not terminal

Bit15~bit8: Assign limit 2
number of terminal X, 0Xff for
not terminal

SFD1826

Terminal setting of origin
auxiliary signal

Bit0O~bit7: Assign the number
of terminal X, OXff for not
terminal

SFD1827

Terminal setting of zero clear
CLR signal output terminal

Bit0O~bit7: Assign the number
of terminal Y, OXff for not
terminal

SFD1828

Low 16 bits of return speed
VH

SFD1829

High 16 bits of return speed
VH

SFD1830

Low 16 bits of return speed
VL

SFD1831

High 16 bits of return speed
VL

SFD1832

Low 16 bits of crawling speed

SFD1833

High 16 bits of crawling speed

SFD1834

Low 16 bits of mechanical
origin

SFD1835

High 16 bits of mechanical
origin

SFD1836

Z phase number

SFD1837

CLR signal delay time

Default 20, unit: ms

SFD936

G instruction parameter group
using choice

Choose the G instruction
parameter group

SFD1860

Low 16 bits of pulse default
speed

SFD1861

High 16 bits of pulse default
speed

Only when speed=0, default
speed is used to transmit pulse.

SFD1862

Accelerating time of pulse
default speed

SFD1863

Decelerating time of pulse
default speed

SFD1864

Acc and Dec time of tween

SFD1865

Reserved

SFD1866

Low 16 bits of max speed
limiting

SFD1867

High 16 bits of max speed
limiting

SFD1868

Low 16 bits of starting speed

SFD1869

High 16 bits of starting speed

SFD1870

Low 16 bits of ending speed

SFD1871

High 16 bits of ending speed

SFD1872

Curve acceleration time (ms)

First set of
parameters




SFD1880

Low 16 bits of pulse default
speed

SFD1881

High 16 bits of pulse default
speed

Only when speed=0, default
speed is used to transmit pulse.

SFD1882

Accelerating time of pulse
default speed

SFD1883

Decelerating time of pulse
default speed

SFD1884

Acc and Dec time of tween

SFD1885

Reserved

SFD1886

Low 16 bits of max speed
limiting

SFD1887

High 16 bits of max speed
limiting

SFD1888

Low 16 bits of starting speed

SFD1889

High 16 bits of starting speed

SFD1890

Low 16 bits of ending speed

SFD1891

High 16 bits of ending speed

SFD1892

Curve acceleration time (ms)

Second set
of
parameters

SFD1900

Low 16 bits of pulse default
speed

SFD1901

High 16 bits of pulse default
speed

Only when speed=0, default
speed is used to transmit pulse.

SFD1902

Accelerating time of pulse
default speed

SFD1903

Decelerating time of pulse
default speed

SFD1904

Acc and Dec time of tween

SFD1905

Reserved

SFD1906

Low 16 bits of max speed
limiting

SFD1907

High 16 bits of max speed
limiting

SFD1908

Low 16 bits of starting speed

SFD1909

High 16 bits of starting speed

SFD1910

Low 16 bits of ending speed

SFD1911

High 16 bits of ending speed

SFD1912

Curve acceleration time (ms)

Third set
of
parameters

SFD1920

Low 16 bits of pulse default
speed

SFD1921

High 16 bits of pulse default
speed

Only when speed=0, default
speed is used to transmit pulse.

SFD1922

Accelerating time of pulse
default speed

SFD1923

Decelerating time of pulse
default speed

SFD1924

Acc and Dec time of tween

SFD1925

Reserved

SFD1926

Low 16 bits of max speed
limiting

Forth set
of
parameters




SFD1927

High 16 bits of max speed
limiting

SFD1928 | Low 16 bits of starting speed
SFD1929 | High 16 bits of starting speed
SFD1930 | Low 16 bits of ending speed

SFD1931

High 16 bits of ending speed

SFD1932

Curve acceleration time (ms)

SFD1940

Pulse parameters setting

Bit 0: logic of pulse output

0: positive logic;

1: negative logic , defaultis O
Bit 1: logic of pulse direction
0: positive logic;

1: negative logic , default is 0
Bit 8: pulse unit

0: pulse number;

1: pulse equivalent, default is
0

SFD1941

SFD1942

Low 16 bits of pulse number
per circle

SFD1943

High 16 bits of pulse number
per circle

SFD1944

Low 16 bits of pulse
equivalent per circle

SFD1945

High 16 bits of pulse
equivalent per circle

SFD1946

Pulse direction terminal

Assign the number of terminal
Y, OxFF for no terminal

SFD1947

Direction delay time

Default 20, unit: ms

SFD1948

Positive compensation of gear
gap

Negative compensation will
also use this data when gear
gap negative compensation =0

SFD1949

Negative compensation of gear
gap

SFD1950

Low 16 bits of Electrical
origin position

SFD1951

High 16 bits of Electrical
origin position

SFD1952

Mechanical back to origin
parameter setting

Bit0: Switch state setting of
near point, 0: Normally ON;
1Normally OFF

SFD1953

Terminal setting of near point
signal

Bit0O~hit7: Assign the number
of terminal X, OXff for not
terminal

SFD1954

Z phase terminal setting

BitO~bit7: Assign the number
of terminal X, OXff for not
terminal
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SFD1955

Limit terminal setting

Bit7~bit0: Assign limit 1
number of terminal X, OXff for
not terminal

Bit15~bit8: Assign limit 2
number of terminal X, OXff for
not terminal

SFD1956

Terminal setting of origin
auxiliary signal

Bit0O~bit7: Assign the number
of terminal X, OXff for not
terminal

SFD1957

Terminal setting of zero clear
CLR signal output terminal

Bit0O~bit7: Assign the number
of terminal Y, OXff for not
terminal

SFD1958

Low 16 bits of return speed
VH

SFD1959

High 16 bits of return speed
VH

SFD1960

Low 16 bits of return speed
VL

SFD1961

High 16 bits of return speed
VL

SFD1962

Low 16 bits of crawling speed

SFD1963

High 16 bits of crawling speed

SFD1964

Low 16 bits of mechanical
origin

SFD1965

High 16 bits of mechanical
origin

SFD1966

Z phase number

SFD1967

CLR signal delay time

Default 20, unit: ms

SFD936

G instruction parameter group
using choice

Choose the G instruction
parameter group

SFD1990

Low 16 bits of pulse default
speed

SFD1991

High 16 bits of pulse default
speed

Only when speed=0, default
speed is used to transmit pulse.

SFD1992

Accelerating time of pulse
default speed

SFD1993

Decelerating time of pulse
default speed

SFD1994

Acc and Dec time of tween

SFD1995

Reserved

SFD1996

Low 16 bits of max speed
limiting

SFD1997

High 16 bits of max speed
limiting

SFD1998

Low 16 bits of starting speed

SFD1999

High 16 bits of starting speed

SFD2000

Low 16 bits of ending speed

SFD2001

High 16 bits of ending speed

SFD2002

Curve acceleration time (ms)

First set of
parameters




SFD2010

Low 16 bits of pulse default
speed

SFD2011

High 16 bits of pulse default
speed

Only when speed=0, default
speed is used to transmit pulse.

SFD2012

Accelerating time of pulse
default speed

SFD2013

Decelerating time of pulse
default speed

SFD2014

Acc and Dec time of tween

SFD2015

Reserved

SFD2016

Low 16 bits of max speed
limiting

SFD2017

High 16 bits of max speed
limiting

SFD2018

Low 16 bits of starting speed

SFD2019

High 16 bits of starting speed

SFD2020

Low 16 bits of ending speed

SFD2021

High 16 bits of ending speed

SFD2022

Curve acceleration time (ms)

Second set
of
parameters

SFD2030

Low 16 bits of pulse default
speed

SFD2031

High 16 bits of pulse default
speed

Only when speed=0, default
speed is used to transmit pulse.

SFD2032

Accelerating time of pulse
default speed

SFD2033

Decelerating time of pulse
default speed

SFD2034

Acc and Dec time of tween

SFD2035

Reserved

SFD2036

Low 16 bits of max speed
limiting

SFD2037

High 16 bits of max speed
limiting

SFD2038

Low 16 bits of starting speed

SFD2039

High 16 bits of starting speed

SFD2040

Low 16 bits of ending speed

SFD2041

High 16 bits of ending speed

SFD2042

Curve acceleration time (ms)

Third set
of
parameters

SFD2050

Low 16 bits of pulse default
speed

SFD2051

High 16 bits of pulse default
speed

Only when speed=0, default
speed is used to transmit pulse.

SFD2052

Accelerating time of pulse
default speed

SFD2053

Decelerating time of pulse
default speed

SFD2054

Acc and Dec time of tween

SFD2055

Reserved

SFD2056

Low 16 bits of max speed
limiting

Forth set
of
parameters




High 16 bits of max speed

SFD2057 | ,. = .
limiting
SFD2058 | Low 16 bits of starting speed
SFD2059 | High 16 bits of starting speed
SFD2060 | Low 16 bits of ending speed
SFD2061 | High 16 bits of ending speed
SFD2062 | Curve acceleration time (ms)
Bit 0: logic of pulse output
0: positive logic;
1: negative logic , default is O
Bit 1: logic of pulse direction
SFD2070 | Pulse parameters setting 0: p05|t|ye Iogl_c : )
1: negative logic , default is 0
Bit 8: pulse unit
0: pulse number;
1: pulse equivalent, default is
0
SFD2071
SED2072 Low _16 bits of pulse number
per circle
SED2073 H|gh_16 bits of pulse number
per circle
SED2074 Lovy 16 bits of pl_JIse
equivalent per circle
SED2075 ng_h 16 bits of p_ulse
equivalent per circle ) PUL
- . Assign the number of terminal | Public SE 1
SFD2076 | Pulse direction terminal Y. OXFF for no terminal parameters -
SFD2077 | Direction delay time Default 20, unit: ms
Positive compensation of gear Negative compensation will
SFD2078 a P g also use this data when gear
gap gap negative compensation =0
SED2079 glaepgatlve compensation of gear
SED2080 Low 16 bl_tS_ of Electrical
origin position
SED2081 Hl_gh 16 bl_t_s of Electrical
origin position
. - Bit0: Switch state setting of
Mechanical back to origin .
SFD2082 parameter setting near point, 0: Normally ON;
1Normally OFF
Terminal setting of near point BitO~bit7: - Assign the number
SFD2083 signal of terminal X, OXff for not
terminal
BitO~bit7: Assign the number
SFD2084 | Z phase terminal setting of terminal X, OXff for not

terminal




SFD2085

Limit terminal setting

Bit7~bit0: Assign limit 1
number of terminal X, OXff for
not terminal

Bit15~bit8: Assign limit 2
number of terminal X, OXff for
not terminal

SFD2086

Terminal setting of origin
auxiliary signal

Bit0O~bit7: Assign the number
of terminal X, OXff for not
terminal

SFD2087

Terminal setting of zero clear
CLR signal output terminal

Bit0O~bit7: Assign the number
of terminal Y, OXff for not
terminal

SFD2088

Low 16 bits of return speed
VH

SFD2089

High 16 bits of return speed
VH

SFD2090

Low 16 bits of return speed
VL

SFD2091

High 16 bits of return speed
VL

SFD2092

Low 16 bits of crawling speed

SFD2093

High 16 bits of crawling speed

SFD2094

Low 16 bits of mechanical
origin

SFD2095

High 16 bits of mechanical
origin

SFD2096

Z phase number

SFD2097

CLR signal delay time

Default 20, unit: ms

SFD936

G instruction parameter group
using choice

Choose the G instruction
parameter group

SFD2120

Low 16 bits of pulse default
speed

SFD2121

High 16 bits of pulse default
speed

Only when speed is 0, default
speed is used to transmit pulse.

SFD2122

Accelerating time of pulse
default speed

SFD2123

Decelerating time of pulse
default speed

SFD2124

Acc and Dec time of tween

SFD2125

Reserved

SFD2126

Low 16 bits of max speed
limiting

SFD2127

High 16 bits of max speed
limiting

SFD2128

Low 16 bits of starting speed

SFD2129

High 16 bits of starting speed

SFD2130

Low 16 bits of ending speed

SFD2131

High 16 bits of ending speed

SFD2132

Curve acceleration time (ms)

First set of
parameters




SFD2140

Low 16 bits of pulse default
speed

SFD2141

High 16 bits of pulse default
speed

Only when speed=0, default
speed is used to transmit pulse.

SFD2142

Accelerating time of pulse
default speed

SFD2143

Decelerating time of pulse
default speed

SFD2144

Acc and Dec time of tween

SFD2145

Reserved

SFD2146

Low 16 bits of max speed
limiting

SFD2147

High 16 bits of max speed
limiting

SFD2148

Low 16 bits of starting speed

SFD2149

High 16 bits of starting speed

SFD2150

Low 16 bits of ending speed

SFD2151

High 16 bits of ending speed

SFD2152

Curve acceleration time (ms)

Second set
of
parameters

SFD2160

Low 16 bits of pulse default
speed

SFD2161

High 16 bits of pulse default
speed

Only when speed=0, default
speed is used to transmit pulse.

SFD2162

Accelerating time of pulse
default speed

SFD2163

Decelerating time of pulse
default speed

SFD2164

Acc and Dec time of tween

SFD2165

Reserved

SFD2166

Low 16 bits of max speed
limiting

SFD2167

High 16 bits of max speed
limiting

SFD2168

Low 16 bits of starting speed

SFD2169

High 16 bits of starting speed

SFD2170

Low 16 bits of ending speed

SFD2171

High 16 bits of ending speed

SFD2172

Curve acceleration time (ms)

Third set
of
parameters

SFD2180

Low 16 bits of pulse default
speed

SFD2181

High 16 bits of pulse default
speed

Only when speed=0, default
speed is used to transmit pulse.

SFD2182

Accelerating time of pulse
default speed

SFD2183

Decelerating time of pulse
default speed

SFD2184

Acc and Dec time of tween

SFD2185

Reserved

SFD2186

Low 16 bits of max speed
limiting

Forth set
of
parameters




SFD2187

High 16 bits of max speed
limiting

SFD2188

Low 16 bits of starting speed

SFD2189

High 16 bits of starting speed

SFD2190

Low 16 bits of ending speed

SFD2191

High 16 bits of ending speed

SFD2192

Curve acceleration time (ms)
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