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¶ Basic explanation 

Thank you for purchasing Xinje XG series PLC. 

This manual mainly introduces XG 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.  

 

¶ 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 confirm 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.  

 

¶ 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. 

 

¶ Contact information 

If you have any problem about products, please contact the agent or Xinje company. 

Tel: 0086 510-85134136  

Fax: 0086 510-85111290 

Address: No.816, Jianzhu West Road, Binhu District, Wuxi City, Jiangsu Province, China 

Code: 214072 
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Preface 

 

 

This manual is XG series PLC positioning control manual, it introduces pulse output and motion 

control function, is suitable for XG1, XG2 series PLC. 

1. XG series PLC features:  

ü Faster instruction processing speed 

XG1 series PLC instruction processing speed is 2~3 times faster than XD series, XG2 series PLC 

instruction processing speed is 3~5 times faster than XDM series. The key performance is that the 

operation speed of floating-point instructions is significantly improved, and the scanning cycle 

unit is us. 

ü Larger program capacity 

XG series PLC has larger program capacity than XD series. XG1 series has 1MB program 

capacity, and XG2 series has 16MB program capacity. 

ü Up to 16 modules can be extended 

XG series PLC supports the expansion of modules, including digital value, analog value, 

temperature module, etc., and the maximum number of expansion modules is 16. 

ü Compatible with XC series program 

XG series PLC software XDPPro can open the program of XC series PLC, but some different 

instructions will be shown in red colors, user only needs to modify this part of program. 

ü Compatible most functions of XD series PLC 

In addition to the above advantages, XG series also supports most common functions of XD series 

PLC. 

ü X-NET fieldbus 

XG1 PLC supports X-NET fieldbus. It can realize fast and stable communication between 

XG/XD/XL series PLC and TG/TN series touch screen. 

ü Ethernet communication 

The built-in Ethernet port LAN1 (RJ45 standard) can stably and quickly realize program upload 

and download, online monitoring and remote monitoring. After connecting to the LAN, it can 

communicate with other TCP IP devices in the LAN. 

ü EtherCAT bus 

XG2 series also has built-in Ethernet port LAN2 (RJ45 standard), which supports EtherCAT bus 

communication. At present, V1 version supports 32 maximum stations. At present, it only supports 

slave stations with EEPROM, such as Xinje-DS5C, Panasonic EtherCAT servo, Kollmorgen servo, 

etc., but does not support Inovance servo. 

 

 

 

 

ĺĺĺ Positioning control  
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2. Product models 

Series  Model  

XG1 XG1-16T4 

XG2 XG2-26T4 

 

3. Version requirements 

XG series PLC requires the PLC software version v3.5.2 and up. 
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1 Pulse output                     

 

 

 

Pulse output instruction list: 

instruction function Instruction writing format chapter 

Pulse output 

PLSR Multi-segment pulse output  PLSR S0 S1 S2 D
 
1-2-2 

PLSF Variable frequency pulse output PLSF S0 S1 D
 
1-2-3 

DRVI 
Relative single segment 

positioning 
DRVI S0 S1 S2 D1 D2

 
1-2-4 

DRVA 
Absolute single segment 

positioning 
DRVI S0 S1 S2 D1 D2

 
1-2-5 

ZRN Mechanical return zero ZRN S0 D
 

1-2-6 

STOP Stop pulse STOP S0 S1
 

1-2-7 

GOON Continue to output pulse GOON Yn
 

1-2-8 
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 1-1̈Function overview 

 

XG1 and XG2 series PLC have 4-channel pulse output. By using different command 

programming methods, it can carry out one-way pulse output without acceleration / deceleration, 

one-way pulse output with acceleration / deceleration, multi-stage, forward and reverse output, 

etc., and the output frequency can be up to 100kHz. 

Note: For XG series PLC, since the precondition is edge trigger, there is no pulse double coil 

problem. 

Pulse output terminal:  

PLC 

model 

Pulse 

channels 

Pulse output 

terminal 

Max output 

frequency 
Output mode Output format 

XG1-16T4 4 axes Y0, Y1, Y2, Y3 0~100KHz Open collector Pulse+direction 

XG2-26T4 4 axes Y0, Y1, Y2, Y3 0~100KHz Open collector Pulse+direction 

 

Note: 

ń1: PLC can output up to 200KHz pulses, but not all the servos can work well, please connect 

500ß resistor between output and 24V power supply. 

ń2: the direction terminal can be set to any terminal except pulse output terminal when using 

positioning instruction. 

ń3: pulse output terminal transistor response time is below 0.5Õs, other transistors is below 

0.2ms.  

ń4: the pulse output terminal can be used to pulse direction output when it has no pulse output.  

 

Load current 

When using the command related to positioning for the pulse output port of the basic unit 

(transistor output type), please adjust the load current output by the open collector transistor to 10 

~ 100mA (DC5 ~ 24V). 

Y0

COM0

Y1

COM1

Y2

COM2

 

Note:  

 

ń1: the pulse direction temirnal will keep the state after the pulse output finished. if the state is ON, it will keep 

ON after pulse output finished. if the pulse output instruction does not have direction, user can control the 

direction terminal state by manual. If the pulse output instruction has direction, the instruction will 

automatically control the direction terminal. 

Stepper motor 

Driver  
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ń2: the pulse output terminal LED will slight light when the pulse is outputting. Because the pulse is 50% empty 

square wave, so the LED will light in half of the period and off in another half of period.   

ń3: the pulse output terminal Yn will be ON in software when the pulse is outputting, and it will be OFF when the 

pulse output finished. 

 

 

 

 

1-2̈Pulse output type and instruction application 

 

1-2-1̈Pulse parameter and configuration 

 

XG series PLC pulse output function needs to configure the pulse data, user parameters and 

system parameters. This chapter will introduce all the parameters and configuration methods. 

Now we take PLSR instruction as an example.  

PLSR instruction write format: 

PLSR HD0 HD100 K1

RST M0

M0

SM1000

S1· S2· D·

Y0

S0·

 

Click     in the software or right click the PLSR instrution in the program to open the 

configuration window of PLSR.  

 

Configuration table:  

Configuration item Function  

Data start address Pulse data parameter address, occupied ȍS0Ȏ~ȍS0+N*10+8Ȏ 

(double words, N is pulse segment no.), store the pulse total segment 

number, pulse numbers, wait condition, register type and number, 

jump register type and numberé  
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User parameter address User parameter address, occupiedȍS1Ȏ~ȍS1+2Ȏ (double words), 

store the mode (relative/absolute), starting execute segment no.  

System parameter Choose which group of parameters, each pulse output terminal can 

set four group of parameters, the default is K1 (group 1)  

Mode  Relative, absolute mode, default is relative mode  

Start execute section count PLSR executed from which segment, default is 0 (start from 

segment 1)  

Config  Set the system parameters which are saved in special Flash register 

SFD900~SFD2193, it can set 4 groups of parameters of 10 pulse 

output terminals 

 

1-2-1-1. Pulse data parameters (S0) 

The pulse data parameters are set in the address starting from S0, please refer to the following 

table:  

É Data starting address S0 

Address  Contents  Remark  

S0+0 (double words) Pulse total segment number (1~100)  

S0+2 (8 words)  Reserved (8 words)  

S0+10 (double words) Segment 1 pulse frequency 

Segment 1 

S0+12 (double words) Segment 1 pulse number 

S0+14 

High 8-bit: ȍwait conditionȎ (set when to send the next 

segment of pulse) 

H00: pulse output finished (ñHò means hex format)  

H01: wait time 

H02: wait signal 

H03: ACT time 

H04: EXT signal 

H05: EXT signal or pulse output finished  

Low 8-bit:ȍwait condition register typeȎ (use together 

withȍwait conditionȎ) 

H00: constant 

H01: D 

H02: HD 

H03: FD 

H04: X 

H05: M 

H06: HM 

S0+15 (double words) 

ȍconstant/register number (wait condition)Ȏ, use 

together withȍwait conditionȎ,ȍwait condition register 

typeȎ 
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S0+17 

Low 8-bit:ȍjump register typeȎ(set the next pulse 

segment no.)  

H00: constant 

H01: D 

H02: HD 

H03: FD 

S0+18 (double words) 
ȍconstant/jump register numberȎ, use together with

ȍjump register typeȎ 

éé éé éé 

S0+N*10+0 (double words) Segment N pulse frequency  

Segment N 

S0+N*10+2 (double words) Segment N pulse numbers  

S0+N*10+4 Wait condition, wait condition register type  

S0+N*10+5 (double words) Constant or register number (wait condition)  

S0+N*10+7 Jump register type  

S0+N*10+8 (double words) Constant or register number (jump register)  

Note:  

ń1: pulse frequency is positive value ( Ó0), the value become larger is acceleration, become 

smaller is deceleration, it is not related to the pulse direction.  

ń2: pulse numbers can be positive or negative value, negative value means reverse direction 

pulse.  

 

a. Wait condition (ȍS0+14Ȏ high 8-bit)  

To set when to enter next segment of pulse.  

 ̧ Pulse sending finished (H00)  

Jump to the setting pulse segment after executing this segment of pulse.  

Example 1:  

When the pulse intruction PLSR is triggered, it will send segment 1 2000 pulses with the speed 

1000Hz, and jump to segment 2 at once after segment 1 finished. Segment 2 is 4000 pulses with 

speed 2000Hz. Then it will jump to segment 3 at once after semgent 2 finished. Segment 3 has 

6000 pulses.  

Configuration window:  



1 Pulse output 

 10 

 

Multi-segment pulse configuration  

2000 6000 12000 pulses

F

1000

2000

3000

Segment 1 Segment 2 Segment 3

 

Multi-segment sequence control pulse wave  

Example 2:  

When the pulse instruction PLSR is triggered, it will send 2000 pulses with the speed 1000Hz, and 

jump to segment 3 to send 6000 pulses with the speed 3000Hz, then jump to segment 2 to send 

4000 pulses, then jump to segment 3 to repeat the cycle. 

The configuration window:  
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Multi-segment pulse output configuration table  

 

2000 8000 12000
Pulse 

numbers

F

1000

2000

3000

Segment 2 and 3 will  

be in infinite loop

Segment 1 Segment 2 Segment 3 Segment 2

 

Multi-segment pulse sending diagram  

Note:  

ń1: the acceleration deceleration time can be set in ȍconfigȎ list, all the parameter details are in

ȍconfig guideȎ. 

ń2:ȍjump registerȎ set to K0, it will jump to the next segment. If it is not 0, it will jump to 

corresponding segment. For example, K3 will jump to segment 3.  
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ń3: when setting multi-segment of pulse, andȍjump registerȎis set, endless pulse outputting loop 

should be avoided.  

 

 ̧ Wait time (H01) 

It starts to timing after present pulse segment end, it will jump to appointed segment when the 

time is up. The time can be constant or register D, HD, FD. The unit is ms. 

For example: 

When the relative mode pulse instruction PLSR is triggered, it sends 2000 pulses with the speed of 

1000Hz, it will delay 200ms after segment 1 end then jump to segment 2. It sends 4000 pulses 

with the speed 2000Hz, it will delay the time of D100 (if D100=100, it will delay 100ms), then 

jump to segment 3 which will send 6000 pulses. 

Configurations:  

 

Multi-segment pulse configuration table 
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Delay 200ms

 t

F

1000

2000

3000

Segment 1

2000

Segment 2

4000

Segment 3

6000

Delay D100ms

0

 

Pulse sending diagram  

Note:  

ń1: the acceleration deceleration time can be set in ȍconfigȎ list, all the parameter details are in

ȍconfig guideȎ. 

ń2: delay time range: 1~32767ms, set to 0 will be seemed to 1ms.  

ń3: if the delay time is over 32767ms, please use two pulse instructions, and timer between them.  

 

 ̧ Wait  signal (H02)    

It will wait for the wait signal after pulse sending finished. When the signal is ON or from OFF to 

ON, it will jump to appointed segment. The wait signal can be X, M, HM and so on. 

For example: 

When the relative mode pulse instruction is triggered, it will send 2000 pulses with the speed 

1000Hz, after segment 1 finished, it will wait for the M10 from OFF to ON, then jump to segment 

2 which will send 4000 pulses with the speed 2000Hz, it will wait for X2 from OFF to ON, then 

jump to segment 3 which will send 6000 pulses. 

Configurations:  
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Multi-segment pulse output configuration table 

t

F

1000

2000

3000

Segment 1

2000

Segment 2

4000

Segment 3

6000

0

M10

X2  

Pulse sending diagram  

Note: 

ń1: the acceleration deceleration time can be set in ȍconfigȎ list, all the parameter details are in

ȍconfig guideȎ. 

ń2: if the present segment has not finished, but the wait signal is ON, it will jump to next 

segment after present segment finished, the wave is shown as below (M10 from OFF to ON 

in advance)  
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 t

F

1000

2000

3000

Segment 1

2000

Segment 2

4000

Segment 3

6000

0

M10

X2
 

Pulse sending diagram  

ń3: if the wait signal is not ON after the present segment finished, it will wait until the signal is 

ON, then jump to the next segment.  

 

 ̧ ACT time (H03) 

The pulse will output for the time appointed by ACT time, no matter the pulse sending process is 

finished or not, it will jump to the next segment at once. ACT time can be constant, or set through 

register D, HD, FD, the unit is ms. 

For example: when the relative mode pulse instruction PLSR is triggered by pulse edge, it will 

output the first segment of pulse numbers with the speed 1000Hz, when the first segment pulse 

output time reaches 1200ms, no matter the pulse sending process is finished or not, it will jump to 

the second segment at once. When the second segment of pulse outputs with the speed 2000Hz 

and reaches the time setting in D100 (for example D100=1000), no matter the pulse sending 

process is finished or not, it will jump to the third segment at once and output 6000 pulses. 

The configuration:  
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Multi-segment pulse output configuration  

frequency

1000

2000

3000

1200 1000

0

t

ms

 

Pulse output diagram 

Note:  

1: the accelertion time and deceleration time can be set in the parameter table, it will be explained 

in system parameters.  

2: if the ACT time is very short and in the acceleration stage of the pulse segment, it will accelerate 

to the second segment from the position of ACT time reached, the same, it will accelerate to the 

third segment from the position of ACT time reached. Please see as the below diagram. 
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frequency

1000

2000

3000

t1
t20

 t

ms

 

Pulse output diagram 

3: if the ACT time is very long, and in the deceleration stage of the pulse segment, it will accelerate 

to the second segment from the position of ACT time reached, the same, it will accelerate to the 

third segment from the position of ACT time reached. Please see as the below diagram. 

frequency

1000

2000

3000

t1 t2

0
 t

ms

 

Pulse output digram  
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4: if the ACT time is very long, and the present pulse segment ends, it will wait the ACT time 

arrival and start the next segment. Please see the below diagram.  

Frequency 

1000

2000

3000

t1 t2
0  t

ms

 

Pulse output diagram 

 

 ̧ EXT signal (H04) 

When the pulse is outputting (the pulse numbers have not been sent yet), if external signal is ON, 

it will jump to the next appointed segment. If the external signal has no action when the present 

pulse segment ends, it will wait for this signal. The external signal will input from X terminal (the 

response is higher if using external interruption terminal).  

For example: when the relative mode pulse instruction PLSR is triggered by pulse edge, it will 

output the first segment of pulse numbers with the speed 1000Hz, the external signal inputs from 

X0 during the pusle is sending, it will jump to segment 2 at once. When the segment 2 pulse is 

sending with the speed 2000Hz, the external signal inputs from X1, it will jump to segment 3 at 

once. When the segment 3 pulse is sending with the speed 3000Hz, external signal inputs from X2, 

it will slow stop the pulse output at once.  

The configuration window:  
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Multi-segment pulse output configuration  

frequency

1000

2000

3000

 t

ms

X0

X1

X2

0

 

Pulse output diagram  

Note:  

1: the acceleration and deceleration time can be set in parameter table, please refer to system 

parameters for details.  

2: the pulse is accelerating when the EXT signal is triggered, it will accelerate from the present 

position to pulse segment 2. The same, it will accelerate from the present position of EXT singal 
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triggered to segment 3. As shown of below diagram: 

frequency

1000

2000

3000

 t

ms

X0

X1

X2

0

 

Pulse output diagram  

3: if the EXT signal is triggered when the present pulse already ends, it will wait the EXT signal 

and start the next segment. Refer to below diagram.  

Frequency 

1000

2000

3000

 t

ms

X0

X1

0

 

Pulse output diagram  
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4: if the EXT signal is triggered when the pulse is decelearting, it will accelerate from present 

position to pulse segment 2, the same way, it will accelerate to pulse segment 3 from the position 

EXT signal is triggered. Refer to below diagram:  

Frequency 

1000

2000

3000

 t

ms

X0

X1

0

 

Pulse output diagram  

 

 ̧ EXT signal/pulse sending complete (H05) 

It will jump to appointed segment when the bit signal is triggered or pulse sending completes.  

If the external signal is triggered before the pulse sending ends, it will jump to appointed segment, 

otherwise it will jump to appointed segment when present segment finishes (the pulse segment 

will send pulse as configuration parameters, if there is external EXT signal, it will not continue the 

present segment but jump to appointed segment). 

For example:  
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Multi-segment pulse configuration  

EXT signal X0 is valid when segment 1 pulse is sending(frequency 1000Hz, pulse number 2000), 

EXT signal X1 is valid when segment 2 pulse is sending(frequency 2000, pulse number 4000), 

EXT signal X2 is valid when segment 3 pulse is sending(frequency 3000Hz, pulse number 6000).  

 

b.  Wait register 

 ̧ Constant (H00) 

The value in register S0+N*10+5 (double word) is constant, range K0~K2147483647, eg. K2, K6, 

K3000. 

 ̧ D (H01) 

The value in register S0+N*10+5 (double word) is register D, for example, D0, D200. 

 ̧ HD (H02) 

The value in register S0+N*10+5 (double word) is register HD(latched register), for example HD0, 

HD200. 

 ̧ FD (H03) 

The value in register S0+N*10+5 (double word) is register FD(Flash register), for example, FD0, 

FD200. 

 ̧ X (H04) 

The value in register S0+N*10+5 (double word) is X(input signal), if the signal is external 

interruption terminal, the pulse will be triggered by interruption signal(response faster), for 

example X0, X6. 

 ̧ M (H05) 

The value in register S0+N*10+5 (double word) is M(normal coil), for example, M0, M200. 

 ̧ HM (H06) 

The value is register S0+N*10+5 (double word) is HM(latched coil), for example, HM0, HM200. 

 

c. Jump register 

 ̧ Constant (H00) 

The register value in S0+N*10+8 (double word) is constant, range K0~K100, for example K2, K6. 

 ̧ D (H01) 
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The value in register S0+N*10+8 (double word) is D(normal register), for example D0, D200. 

 ̧ HD (H02) 

The value in register S0+N*10+5 (double word) is HD(latched register), for example HD0, 

HD200. 

 ̧ FD (H03) 

The value in register S0+N*10+5 (double word) is FD(Flash register), for example FD0, FD200. 

Note:  

1: whatever it is constant or register, the value range is K0~K100.  

2: this parameter means the present pusle segment ends and jumps to appointed segment. For 

example, the value is K6, it will jump to pulse segment 6 when the present pulse segment ends.  

3: if the jump register or constant is 0, it will jump to next segment, if there is no next pulse 

segment, it will finish the present pulse segment then stop.  

4: if the constant or register value is present segment number, it will infinite loop the present pulse 

segment.  

 

1-2-1-2. Pulse user parameters (S1)  

The pulse user parameters start from S1. 

The pulse user parameters starting address (S1)  

Address  Content  

S1+0 (double word) Pulse relative/absolute mode (0: relative  1: absolute) *1 

S1+2 (double word) Pulse start execution segment number ( 1~100)*2 

 

A. Relative/absolute mode  

S1+0 (double word) defines the pulse configuration mode is relative or absolute, default is relative 

mode.  

 

For example: 

There are 3 segments of pulse, segment 1 is 2000 pulse numbers, 1000Hz, segment 2 is 4000 pulse 

numbers, 2000Hz, segment 3 is 6000 pulse numbers, 3000Hz. The pulse configuration is shown as 

below:  

 

Relative mode configuration table  
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Absolute mode configuration table  

 

B. Start execution segment  

Start execution segment means the pulse instruction start segment (the pulse will start from the 

appointed segment but not segment 1).  

Note: if it is set to 0 or 1, it will start from segment 1.  

 

For example: 

There are three segments of pulse: segment 1 is 1000Hz, 2000 pulse numbers, segment 2 is 

2000Hz, 4000 pulse numbers, segment 3 is 3000Hz, 6000 pulse numbers, the start execution 

segment is 2: 

 

Multi-segment pulse output configuration table  

The PLSR will send 4000 pulse numbers with the speed 2000Hz, then send 6000 pulse numbers 

with the speed 3000Hz.  

 

1-2-1-3. System parameters (S2)  

There are 4 groups of system parameters. User can select one of them to execute the pulse output.  

Each pulse output terminal has related system parameter address.  
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User can set the system parameter group no. in S2 (constant, register D, HD, FDé). As the 

following figure, system parameter group is 2, output terminal is Y0.  

 

Click ñconfigò button to enter system parameters.  

 

Click ñconfigò can configure 10 channels (Y0~Y11) system parameters. Click each parameter to 

set the value: 
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Some instructions do not have panel configuration mode, when user needs to set the system 

parameters, please click the left side of software, and click ñpulseò to set the parameters. 

 

Then click ñconfigò to set the parameters: 

 

Note:  

For the same pulse output terminal, the system parameters are shared. For example, if set the 

system parameters is K1, all the pulse instructions for Y0 will use system parameter group 1.  

 

The following table shows the 5 groups of system parameter of first channel (Y0), each group of 

parameter can set different pulse default speed, pulse default speed acceleration and deceleration 

time, gear clearance acceleration/deceleration time, max speed limit, start speed and end speedé 

(please see below details). 

Take first channel (Y0) as an example, other terminal system parameters please refer to appendix 

3.  
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Address Parameter Explanation 

Y0 (common parameters) 

SFD900 Pulse parameters 

Bit1: pulse direction logic 

0: positive logic, 1: negative logic, default 

is 0 

Bit2: soft position limit 

0: OFF 1: ON, default is 0 

Bit3: machine back to origin direction 

0: negative direction 1: positive direction, 

default is 0 

Bit4: motor operation mode (closed loop 

pulse) 

0: position mode  1: pulse mode, default 

is 0 

Bit10~ Bit8: pulse unit  

Bit8: 0: pulse numbers, 1: equivalent 

   000: pulse numbers 

   001: micron 

   011: centimillimeter  

   101: decimillimeter  

   111: millimeter  

   Default is 000 

Bit13: pulse type 

0: single direction pulse  1: AB phase 

pulse (only for XD5-48D4T4-E), default 

is 0 

Bit15: interpolation coordinate mode 

0: cross coordinate, 1: polar coordinate, 

default is 0 

SFD901 Pulse output mode 

Bit0: pulse output mode 

0: completion mode, 1: subsequent mode 

Default is 0 

SFD902 Pulse number/1 rotate low 16-bit 
 

SFD903 Pulse number/1 rotate high 16-bit  

SFD904 
Movement amount/1 rotate low 

16-bit 
 

SFD905 
Movement amount/1 rotate high 

16-bit 

SFD906 Pulse direction terminal  
The number of terminal Y, 0xFF is no 

terminal  

SFD907 Direction delay time Default is 20, unit: ms 

SFD908 
Gear clearance positive 

compensation  
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SFD909 
Gear clearance negative 

compensation 
 

SFD910 Electric origin low 16-bit  
 

SFD911 Electric origin high  16-bit 

SFD912 Signal terminal state setting 

Bit0: origin signal ON/OFF state 

Bit1: Z phase ON/OFF state  

Bit2: positive limit ON/OFF state  

Bit3: negative limit ON/OFF state 

0: normally ON(positive logic), 1: 

normally close(negative logic), default is 

0 

SFD913 Origin signal terminal setting  

SFD914 Z phase terminal setting  
Bit0~Bit7: X terminal number, 0xFF is no 

terminal  

SFD915 Limit terminal setting  

Bit7~Bit0: positive limit X terminal 

number, 0xFF is no terminal  

Bit15~Bit8: negative limit X terminal 

number, 0xFF is no terminal 

SFD917 
Zero clear CLR signal output 

terminal setting  

Bit0~Bit7: Y terminal number, 0xFF is no 

terminal  

SFD918 Return speed VH low 16-bit  
 

SFD919 Return speed VH high 16-bit 

SFD922 Crawling speed VC low 16-bit 
 

SFD923 Crawling speed VC high 16-bit 

SFD924 Mechanical origin low 16-bit  
 

SFD925 Mechanical origin high 16-bit 

SFD926 Z phase numbers  

SFD927 CLR signal delay time  Default is 20, unit: ms 

SFD928 
Wheel radius (polar coordinate)  

Low 16-bit 

SFD929 High 16-bit 

SFD930 
Soft limit positive pole value  

Low 16-bit 

SFD931 High 16-bit 

SFD932 
Soft limit negative pole value  

Low 16-bit 

SFD933 High 16-bit 

SFD934 Encoder pulse number/1 rotate 

(closed-loop pulse) 

Low 16-bit 

SFD935 High 16-bit 

SFD936 Encoder offset/1 rotate 

(closed-loop pulse) 

Low 16-bit 

SFD937 High 16-bit 

SFD938 
Width of complete orientation 

(closed-loop pulse)  

SFD939 
Limit of deviation position 

(closed-loop pulse)  
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SFD940 
Motor rated speed (closed-loop 

pulse)  

SFD941 

Rated speed corresponding 

frequency (100Hz) (closed loop 

pulse)  

SFD942 
Positioning completion time limit 

(ms) (closed loop pulse)  

SFD943 
Motion control default parameter 

block 

Bit0~bit7: fast positioning instruction 

default parameter block 

0~4, default is 1 

Bit8~bit15: interpolation instruction 

default parameter block 

0~4, default is 2 

éé..   

Y0 (group0 parameters) 

HSD460 Pulse default speed low 16-bit  It will output pulse with default speed 

when the speed is 0  HSD461 Pulse default speed high 16-bit 

HSD462 
Pulse default speed acceleration 

time  
 

HSD463 
Pulse default speed deceleration 

time  

HSD464 Gear clearance acc/dec time  

HSD465 Acceleration deceleration mode  

Bit1~Bit0: acc/dec mode 

 00: linear acc/dec 

 01: S curve acc/dec 

 10: sine curve acc/dec  

 11: reserved  

Bit15~ Bit2: reserved  

HSD466 Max speed limit low 16-bit  
 

HSD467 Max speed limit high 16-bit 

HSD468 Start speed low 16-bit   

HSD469 Start speed high 16-bit  

HSD470 End speed low 16-bit  
 

HSD471 End speed high 16-bit 

HSD472 Follow performance parameter 

1~100, 100 means the time constant is 

one tick, 1 means the time constant is 100 

ticks.  

HSD473 Follow feedforward compensation 

parameter  0~100, percentage  

HSD474 Pulse frequency refresh time 1ms, 0.1ms 

HSD475 
ZRN regression velocity VH 

Low 16-bit 

HSD476 High 16-bit 

HSD477 ZRN crawl speed VC Low 16-bit 
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HSD478 High 16-bit 

éé   

Y0 (group1 parameters) 

SFD950 Pulse default speed low 16-bit  It will output pulse with default speed 

when the speed is 0  SFD951 Pulse default speed high 16-bit 

SFD952 
Pulse default speed acceleration 

time  
 

SFD953 
Pulse default speed deceleration 

time 
 

SFD954 Gear clearance acc/dec time   

SFD955 Acceleration deceleration mode  

Bit1~Bit0: acc/dec mode 

 00: linear acc/dec 

 01: S curve acc/dec 

 10: sine curve acc/dec  

 11: reserved  

Bit15~ Bit2: reserved  

SFD956 Max speed limit low 16-bit  
 

SFD957 Max speed limit high 16-bit 

SFD958 Start speed low 16-bit   

 SFD959 Start speed high 16-bit 

SFD960 End speed low 16-bit  
 

SFD961 End speed high 16-bit 

SFD962 Follow performance parameter 

1~100, 100 means the time constant is 

one tick, 1 means the time constant is 100 

ticks.  

SFD963 
Follow feedforward compensation 

parameter  0~100, percentage  

SFD964 Pulse frequency refresh time 1ms, 0.1ms 

SFD965 
ZRN regression velocity VH 

Low 16-bit 

SFD966 High 16-bit 

SFD967 
ZRN crawl speed VC 

Low 16-bit 

SFD968 High 16-bit 

éé   

Y0 (group2 parameters) 

SFD970 Pulse default speed low 16-bit  It will output pulse with default speed 

when the speed is 0  SFD971 Pulse default speed high 16-bit 

SFD972 
Pulse default speed acceleration 

time  
 

SFD973 
Pulse default speed deceleration 

time 
 

SFD974 Gear clearance acc/dec time   
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SFD975 Acceleration deceleration mode  

Bit1~Bit0: acc/dec mode 

 00: linear acc/dec 

 01: S curve acc/dec 

 10: sine curve acc/dec  

 11: reserved  

Bit15~ Bit2: reserved  

SFD976 Max speed limit low 16-bit  
 

SFD977 Max speed limit high 16-bit 

SFD978 Start speed low 16-bit   

 SFD979 Start speed high 16-bit 

SFD980 End speed low 16-bit  
 

SFD981 End speed high 16-bit 

SFD982 Follow performance parameter 

1~100, 100 means the time constant is 

one tick, 1 means the time constant is 100 

ticks.  

SFD983 
Follow feedforward compensation 

parameter  0~100, percentage  

SFD984 Pulse frequency refresh time 1ms, 0.1ms 

SFD985 
ZRN regression velocity VH 

Low 16-bit 

SFD986 High 16-bit 

SFD987 
ZRN crawl speed VC 

Low 16-bit 

SFD988 High 16-bit 

éé   

Y0 (group3 parameters) 

SFD990 Pulse default speed low 16-bit  It will output pulse with default speed 

when the speed is 0  SFD991 Pulse default speed high 16-bit 

SFD992 
Pulse default speed acceleration 

time  
 

SFD993 
Pulse default speed deceleration 

time 
 

SFD994 Gear clearance acc/dec time   

SFD995 Acceleration deceleration mode  

Bit1~Bit0: acc/dec mode 

 00: linear acc/dec 

 01: S curve acc/dec 

 10: sine curve acc/dec  

 11: reserved  

Bit15~ Bit2: reserved  

SFD996 Max speed limit low 16-bit  
 

SFD997 Max speed limit high 16-bit 

SFD998 Start speed low 16-bit   

 SFD999 Start speed high 16-bit 

SFD1000 End speed low 16-bit  
 

SFD1001 End speed high 16-bit 
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SFD1002 Follow performance parameter 

1~100, 100 means the time constant is 

one tick, 1 means the time constant is 100 

ticks.  

SFD1003 
Follow feedforward compensation 

parameter  0~100, percentage  

SFD1004 Pulse frequency refresh time 1ms, 0.1ms 

SFD1005 
ZRN regression velocity VH 

Low 16-bit 

SFD1006 High 16-bit 

SFD1007 
ZRN crawl speed VC 

Low 16-bit 

SFD1008 High 16-bit 

é   

Y0 (group4 parameters) 

SFD1010 Pulse default speed low 16-bit  It will output pulse with default speed 

when the speed is 0  SFD1011 Pulse default speed high 16-bit 

SFD1012 
Pulse default speed acceleration 

time  
 

SFD1013 
Pulse default speed deceleration 

time 
 

SFD1014 Gear clearance acc/dec time   

SFD1015 Acceleration deceleration mode  

Bit1~Bit0: acc/dec mode 

 00: linear acc/dec 

 01: S curve acc/dec 

 10: sine curve acc/dec  

 11: reserved  

Bit15~ Bit2: reserved  

SFD1016 Max speed limit low 16-bit  
 

SFD1017 Max speed limit high 16-bit 

SFD1018 Start speed low 16-bit   

 SFD1019 Start speed high 16-bit 

SFD1020 End speed low 16-bit  
 

SFD1021 End speed high 16-bit 

SFD1022 Follow performance parameter 

1~100, 100 means the time constant is 

one tick, 1 means the time constant is 100 

ticks.  

SFD1023 
Follow feedforward compensation 

parameter  0~100, percentage  

SFD1024 Pulse frequency refresh time 1ms, 0.1ms 

SFD1025 
ZRN regression velocity VH 

Low 16-bit 

SFD1026 High 16-bit 

SFD1027 
ZRN crawl speed VC 

Low 16-bit 

SFD1028 High 16-bit 
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Common parameter 

¶ Pulse direction logic 

Pulse direction includes positive logic(default) and negative logic.  

Positive logic: when the pulse numbers are positive value, it will output forward direction pulse 

(for example, HSD0 value is increasing), pulse direction terminal is ON. when the pulse numbers 

are negative value, it will output reverse direction pulse(for example, HSD0 value is decreasing), 

pulse direction terminal is OFF. 

Negative logic: when the pulse numbers are positive value, it will output forward direction pulse 

(for example, HSD0 value is increasing), pulse direction terminal is OFF. when the pulse numbers 

are negative value, it will output reverse direction pulse(for example, HSD0 value is decreasing), 

pulse direction terminal is ON. 

When the pulse is outputting, the direction terminal is ON, this terminal will not be reset 

automatically after the pulse output ends. The direction terminal will change the direction 

according to the pulse settings when pulse sends next time. If the pulse instruction has no direction, 

it needs to reset the direction terminal in the program.  

Note: 

1: this parameter default value is positive logic. All the program in this manual is made as positive 

logic. 

2: fit for the instruction PLSR, PLSF, ZRN, DRVI, DRVA. 

 

¶ Enable soft limit 

In order to avoid the movement beyond the range of travel, the protection function is added to 

both ends of the travel. It is used to auto-search the origin signal and protect when backing to 

mechanical origin. It will judge the value of pulse accumulated register and protect the travel.  

Note: soft limit and hardware limit can be used at the same time.  

The parameter configuration: 

 

¶ Soft limit positive value 

To prevent the table from moving beyond the range when executing the instruction PLSR, PLSF, 

DRVA, DRVI, interpolation instructions, it will add the value of present accumulated pulse 

register at the positive side of travel to protect the machine.  

The configuration: 
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If the forward sending pulse reaches soft limit positive value for instruction PLSR, PLSF, DRVA, 

DRVI, interpolation instruction, the pulse will slow stop. If the present cumulative pulse register 

value is over soft limit positive value, the forward pulse will always be prohibitted, but the reverse 

pulse can be triggered.  

Servo 

motor
retarding 

mechanism

Mechanical 

origin

Work table

Present cumulative pulse register over 

soft limit positive value

forward

reverse

×
Ś

 

Note:  

1: the parameter value cannot over max positive travel.  

2: fit for PLSR, PLSF, DRVA, DRVI and interpolation instruction. 

 

¶ Soft limit negative value 

To prevent the table from moving beyond the range when executing the instruction PLSR, PLSF, 

DRVA, DRVI, interpolation instructions, it will add the value of present accumulated pulse 

register at the negative side of travel to protect the machine.  

The configuration: 

 

If the forward sending pulse reaches soft limit negative value for instruction PLSR, PLSF, DRVA, 

DRVI, interpolation instruction, the pulse will slow stop. If the present cumulative pulse register 

value is lower than soft limit negative value, the reverse pulse will always be prohibitted, but the 

forward pulse can be triggered.  

 

Servo 

motor
retarding 

mechanism

Mechanical 

origin

Work table

Front limit 

switch
Present cumulative pulse 

register value is lower than 

soft limit negative value Forward

reverse

Ś
×

 

Note:  

1: the parameter value cannot below min negative travel.  

2: fit for PLSR, PLSF, DRVA, DRVI and interpolation instruction. 
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¶ Mechanical back to origin default direction 

The work table default movement direction when the mechanical back to origin instruction ZRN is 

executed. The configuration: 

 

Negative: the work table will move in reverse direction when executing ZRN.  

Servo 

motor
retarding 

mechanism

Mechanical 

origin

Work table

Front limit 

switch
Back 

limit 

switch

Positive: the work table will move in forward direction when executing ZRN.      

Servo 

motor
retarding 

mechanism

Mechanical 

origin

Work table

Front limit 

switch
Back 

limit 

switch

 

¶ Pulse unit 

The pulse unit include pulse number(default) and equivalent (1um, 0.01mm, 0.1mm,1mm 

optional).  

 

pulse number: if the pulse unit is pulse number, all the pulse frequency and number in the 

configuration table are calculated by pulse number. for example: 
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There are three segments in the configuration table, segment 1 will send 2000 pulses at the speed 

1000Hz, segment 2 will send 4000 pulses at the speed 2000Hz, segment 3 will send 6000 pulses at 

the speed 3000Hz.  

Equivalent: 1um, 0.01mm, 0.1mm, 1mm optional. All the pulse frequency and equivalent in the 

configuration table are calculated by length unit. Before explaining the equivalent, we will 

introduce pulse number (1 rotate) and offset(1 rotate) first.  

¶ Pulse number (1 rotate) 

The pulse number that the transmission mechanism rotates 1 circle. As there is retarding 

mechanism, the motor rotates one circle does not mean the transmission mechanism rotates one 

circle.  

For example: one servo motor drives lead screw through retarding mechanism, the servo drive 

model is DS2-20P7-AS, servo motor model is MS-80ST-M02430B-20P7(encoder 2500 ppr), the 

servo drive electronic gear ratio is 1:1, reduction ratio of retarding mechanism is 1:5, the pitch of 

the ball screw is 5mm. 

Servo 

motor
Retarding 

mechanism

Load axis
Screw pitch:5mm

 

The pulse number of ball screw rotating one circle:  

50000 = 2500 *  4 *
5
1

 

¶ Offset(1 rotate) 

The movement quantity of transmission mechanism rotates 1 circle. For example, in the above 

application, the offset is the ball screw pitch 5mm. If the object is synchronous belt, the offset is 

the synchronous belt transmission mechanism shaft perimeter. 

After knowing the pulse number and offset, next we will understand how to set the equivalent. We 

will send three segments of pulse through the above mechanical structure.  
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It configured three segments in above table. The pulse unit is equivalent. Segment 1 will move 

20mm at the speed 10mm/s, segment 2 will move 30mm at the speed of 15mm/s, segment 3 will 

move 40mm at the speed of 20mm/s. The common parameters are configured as the below table: 

 

transform the equivalent to related pulse frequency and pulse number, please see below table: 

No. Pulse unit Frequency/speed Pulse number/length 

1 
equivalent 10mm/s 20mm 

Pulse number 100000pulse/s 200000 pulse 

2 
equivalent 15mm/s 30mm 

Pulse number 150000pulse/s 300000 pulse 

3 
equivalent 20mm/s 40mm 

Pulse number 200000pulse/s 400000 pulse 

 

Note:  

1: when the pulse unit is pulse number, Y0 axis cumulative pulse register HSD0 (double word) is 

pulse numbers. When the pulse unit is equivalent, Y0 axis cumulative pulse register HSD0 (double 

word) is pulse numbers. Register HSD2(double word) is cumulative equivalent length.    

2: when the pulse unit is equivalent, all the parameters will execute as equivalent, the length unit 

will transform to the equivalent unit, for example 1mm, then all the unit will transform as 1mm. 

and the unit of offset(1 rotate) should be same to pulse unit setting, for example, pulse unit is 

0.1mm, offset is 6, which means the offset of one rotate is 6*0.1mm=0.6mm, and other unit 

related to length and speed will be 0.1mm or 0.1mm/s.  

3: please note the max output frequency cannot over 200Khz when the pulse unit is equivalent.  

4: fit for instruction PLSR, PLSF, ZRN, DRVI, DRVA. 

 

¶ Pulse type 

This parameter is mainly used to select the pulse output mode of differential output PLC, which 

has two modes: one-way pulse and AB phase pulse. 
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¶ Interpolation coordinate mode 

This parameter is not valid for now, no need to modify. 

 

¶ Pulse send mode 

It includes complete mode and continue mode. 

Complete mode: it starts next segment of pulse when present segment pulse finishes. 

 

 

 

The pulse curve please refer to above diagram. Each segment will send the pulse numbers at 

setting speed. Except the last segment, each segment includes rising or falling part, stable part. 

The last segment includes rising part, falling part and stable part.  

For example: the PLC needs to send four segments of pulse, segment 1 frequency is 1000Hz, 

pulse number is 2000, segment 2 frequency is 2000Hz, pulse number is 4000, segment 3 

frequency is 3000Hz, pulse number is 6000, segment 4 frequency is 4000Hz, pulse number is 

8000. It will send the pulse as complete mode, the curve please see below diagram.  

2000 6000 12000

Pulse 

number

frequency

1000

2000

3000

Segment 1 Segment 2 Segment 3

4000

20000

Segment 4

 

Continue mode: it already accelerates or decelerates to next segment when present segment pulse 

finishes sending.  

Segment 1 Segment 2 Segment 3 Segment 4 
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The pulse curve diagram is as the above. When the present segment finishes sending, it already 

switch to next segment speed. Except segment 1, each segment includes stable part, rising part or 

falling part. Segment 1 includes rising part or falling part, stable part, rising or falling part.  

For example: the PLC needs to send four segments of pulse, segment 1 frequency is 1000Hz, 

pulse number is 2000, segment 2 frequency is 2000Hz, pulse number is 4000, segment 3 

frequency is 3000Hz, pulse number is 6000, segment 4 frequency is 4000Hz, pulse number is 

8000. It will send the pulse as continue mode, the curve please see below diagram.   

2000 6000 12000

Pulse 

number

frequency

1000

2000

3000

Segment 1 Segment 2 Segment 3

4000

20000

Segment 4

 

Note: the two modes are fit for instruction PLSR and PLSF.  

 

¶ Pulse direction terminal 

The pulse direction of PLSR needs to configure in the parameter table: 

 

 

XG full series PLC with transistor output, XG1-16T4/ XG2-26T4 has four pulse outputs (Y0, Y1, 

Y2, Y3), and all output terminals except Y0, Y1, Y2, Y3 can be selected for the direction terminal.  

Segment 1 Segment 2 Segment 3 Segment 4 
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The pulse output terminal uses high-speed optocoupler(response time below 5us), other terminals 

use normal optocoupler(response time below 0.2ms). 

When Y0 is used to pulse output, and other pulse output terminals no need to output pulse, these 

terminals also can be pulse direction terminal. If Y0 no needs to output pulse, it also can be pulse 

direction terminal.  

Note:  

1: please do not choose the terminal over the actual output terminal number.  

2: fit for PLSR, PLSF, ZRN. 

 

¶ Delayed time of pulse direction 

When it is sending forward direction pulse, it will set ON the direction terminal first, then output 

the pulse after the delay time. When it is sending reverse direction pulse, it will set OFF the 

direction terminal first, then output the pulse after the delay time.  

 

 

Delay time

Delay time

Pulse output

Pulse direction

 

Pulse start, forward pulse switch to reverse pulse  

 

Delay time Delay time

Pulse output

Pulse direction

 

Reverse pulse switch to forward pulse  

 

 

As the pulse output terminal is high-speed optocoupler(response time below 5us), other terminals 

are normal optocoupler(response time below 0.2ms)(such as XG1-16T4-E) or relay output(about 

10ms), the direction terminal will output after pulse terminal, so the direction terminal must be 

triggered first, then delay some time to output pulse. This can avoid the pulse error caused by 

direction switch lag(forward pulse switch to reverse pulse or reverse pulse switch to forward 
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pulse).  

The default pulse direction delay time is 10ms, user can adjust the time according to the terminal 

output type and scanning period(Y0 and Y1 response time is 5us, other transistor terminal is 0.2ms, 

relay output is 10ms). 

Note: suitable for PLSR, PLSF, ZRN, DRVI, DRVA. 

 

¶ Gear clearance positive compensation 

When the work table finished reverse moving and switched to forward moving, there is clearance 

between table and ball screw, it will cause the actual moving distance is less than setting value, 

this parameter can delete this error. 

Servo 

motor
Reducing 

mechanism 

clearance
BA

 

Mechanical structure 

 

 

Mechanical clearance structure  

The table moves from right to left, when the table left side moves to position A, it will stop and 

moves from left to right. As the ball screw clearance, it cannot move right for some pulses, and the 

actual moving distance is less than setting value. If there is no clearance, it will move from A to B. 

in order to delete the error, we must send some pulses before moving right, and then send the 

actual moving right pulses. 

Rotation table 

feed screw 

Return difference 

(gap, loose clearance) 
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 moving right 

pulses

t0

f

Gear clearance positive 

compensation

frequency

 

Note:  

ń1: it only execute the gear clearance positive compensation when the direction of last and 

present pulse segment is different.  

ń2: the gear clearance positive compensation pulses should output in separate segment, it cannot 

output in the same pulse segment of moving right pulses.  

ń3: the gear clearance positive compensation pulses will not be counted in pulse cumulative 

registers (such as HSD0 for Y0 output terminal).  

ń4: suitable for instruction DRVI, DRVA, PLSR. 

ń5: the unit of gear clearance positive compensation is decided by pulse unit.  

 

¶ Gear clearance negative compensation 

When the work table finished forward moving and switched to reverse moving, there is clearance 

between table and ball screw, it will cause the actual moving distance is less than setting value, 

this parameter can delete this error. 

Servo 
motor

Reducing 

mechanism

clearance B A

 

Mechanical structure  
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The table moves from left to right, when the table right side moves to position A, it will stop and 

moves from right to left. As the ball screw clearance, it cannot move left for some pulses, and the 

actual moving distance is less than setting value. If there is no clearance, it will move from A to B. 

in order to delete the error, we must send some pulses before moving left, and then send the actual 

moving left pulses. 

Moving left 

pulses

t0

f

Gear clearance negative 

compensation

Frequency

 

Note:  

ń1: it only execute the gear clearance negative compensation when the direction of last and 

present pulse segment is different.  

ń2: the gear clearance negative compensation pulses should output in separate segment, it cannot 

output in the same pulse segment of moving left pulses.  

ń3: the gear clearance negative compensation pulses will not be counted in pulse cumulative 

registers (such as HSD0 for Y0 output terminal).  

ń4: suitable for instruction DRVI, DRVA, PLSR. 

ń5: the unit of gear clearance negative compensation is decided by pulse unit.  

 

¶ Electrical origin position 

This parameter cannot modify. 

 

 

 

Rotation table 

Feed screw 

Return difference 

(gap, loose clearance) 
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¶ Signal terminal switch state-point switch state setting 

It can set the state of the signal collection terminal. The terminal state can be normally open and 

normally close. The signal terminal includes origin point, Z phase switch, positive limit switch, 

negative limit switch. 

 

Take origin point as an example. 

Normally open: the mechanical origin switch is normally open(OFF) when it returns origin, it will 

be ON when the machine touches the origin switch.   

Normally close: the mechanical origin switch is normally close(ON) when it returns origin, it will 

be OFF when the machine touches the origin switch.   

 

¶ Origin point signal terminal setting 

The PLC input point of mechanical origin switch. 

 

Note:  

ń1: the input point range cannot over actual input of PLC.  

ń2: only fit for mechanical return origin instruction ZRN.  

ń3: the origin point can be PLC input terminal, if the terminal is for external interruption input, 

the returning mechanical origin process will be operated as interruption and the precision 

will be improved (Z phase return origin has no effect). If the terminal is not for external 

interruption, the returning origin process will be affected by PLC scanning period (Z phase 

return origin has no effect). 
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ń4: please refer to appendix 4 for details of external interruption terminal.  

 

¶ Z phase terminal setting 

When returning mechanical origin, it will move reverse slowly with slow speed and acceleration 

slop until reach origin creep speed, and it starts to count the Z phase signal at the moment of 

leaving the origin signal. Here can set the Z phase count input terminal.  

 

Note:  

ń1: only fit for mechanical return origin instruction ZRN.  

ń2: Z phase terminal only can be PLC external interruption input. As the pulse width of Z phase 

signal outputting from servo drive is very narrow, normal PLC input filter time is 10ms, the 

Z phase signal only can be catched through high speed optical coupler input. If using normal 

terminal, it cannot catch the Z phase signal and cause returning mechanical origin error. 

ń3: Z phase input terminals:  

PLC model Z phase terminal setting 

XG1-16T4 X2, X3, X4, X5, X6, X7 

XG2-26T4 X2, X3, X4, X5, X6, X7, X10, X11, X12, X13, X16, X21 

Note:  

In the Z-phase terminal setting of XG2-26T4, X2 X5 X10 X13 are the collector input signal, X3 

X4 X6 X7 X11 X12 are the differential input signal, X2 X3 X4 X5 X6 X7 X10 X11 X12 X13 are 

the high-speed external interrupt, the repetition period is 10kHz, X16 X21 are the low-speed 

external interrupt, the repetition period is 1kHz. 

 

¶ Positive limit terminal setting 

When the machine is returning origin (instruction ZRN), to prevent the table from moving beyond 

the range, the protection terminal is installed at both ends of the range. Please refer to ZRN 

instruction for details. 

 

When the instruction ZRN, PLSR, PLSF are executed, if the forward pulse touches positive limit, 

the pulse will stop in slow stop mode (make sure the positive limit switch is in triggered state after 

pulse stop). The pulse will be always prohibitted when the positive limit switch is triggered, but 

the reverse pulse can be triggered.  
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Servo 
motor

Reducing 

structure

Mechanical 

origin

table

Positive limit 

switch

Negative 

limit switch forward

reverse

¦

Ś

 

Notes: 

ń1: the input terminal cannot over the PLC actual input range.  

ń2: make sure the positive limit block is long enough, to ensure the positive limit switch is still 

triggered after pulse stop. Otherwise the table will strick the machine when the forward 

pulse is triggered again.  

ń3: fit for instruction PLSR, PLSF, ZRN, DRVI, DRVA. 

 

¶ Negative limit terminal setting 

When the machine is returning origin (instruction ZRN), to prevent the table from moving beyond 

the range, the protection terminal is installed at both ends of the range. Please refer to ZRN 

instruction for details. 

 

When the instruction ZRN, PLSR, PLSF are executed, if the reverse pulse touches negative limit, 

the pulse will stop in slow stop mode (make sure the negative limit switch is in triggered state 

after pulse stop). The pulse will be always prohibitted when the negative limit switch is triggered, 

but the forward pulse can be triggered.  

Servo 
motor

Reducing 

structure

Mechanical 

origin

table

Forward 
limit 
switch

Negative 

limit switch
forward

reverse ¦

Ś

 Notes: 

ń1: the input terminal cannot over the PLC actual input range.  



1 Pulse output 

 47 

ń2: make sure the negative limit block is long enough, to ensure the negative limit switch is still 

triggered after pulse stop. Otherwise the table will strick the machine when the reverse pulse 

is triggered again.  

ń3: fit for instruction PLSR, PLSF, ZRN, DRVI, DRVA. 

 

¶ Zero clear CLR output setting 

It will output the signal after the returning mechanical origin ends. This signal can send to other 

device such as servo drive to clear the servo motor error counter, then copy the mechanical origin 

position to present position to finish the returning to zero process. 

 

 

¶ CLR signal delayed time 

The CLR signal pulse width time, the unit is ms. The range is 0 to 32767 (default is 20ms). 

 

Returning to mechanical 

origin pulse output

CLR signal output

CLR signal pulse width

Returning to mechanical 

origin ends

CLR signal diagram 

Notes:  

ń1: only fit for instruction ZRN.  

ń2: please use PLC main unit output terminal for CLR signal output.  

ń3: please do not set too small CLR signal delay time, otherwise the servo drive cannot receive 

too narrow pulse width signal.  

 

¶ Return speed VH 

When it starts to run ZRN, the table accelerates to return speed VH and moves towards 

mechanical origin, this can shorten the returning time.   
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Notes:  

ń1: only fit for instruction ZRN.  

ń2: when the ZRN starts, VH accelerates as setting acceleration slop, then decelerates as setting 

deceleration slop when touching the near origin signal or origin signal. 

ń3: The regression speed VH gives priority to the settings in the parameter block. When the user 

configures the regression speed VH in the parameter block, the value in the parameter block 

is used. When the parameter block is not configured, the regression speed VH in the 

common parameter is used, so it is recommended to use the parameter block setting. 

 

¶ Creeping speed VC (recommend to use parameter block) 

When it meets the origin signal, the start speed decelerates to zero, after delay time, it reverse 

accelerates to creeping speed. It will stop the creeping speed at once when the work table leaves 

origin signal. As the stop position of work table leaving origin signal is mechanical origin, in order 

to improve mechanical origin precision, generally, the creeping speed is small. 

 

Note: 

ń1: only fit for instruction ZRN. 

ń2: the creeping speed acc/dec slope is same to setting acceleration/deceleration slope. It will 

urgent stop or count the Z phase pulse numbers when leaving origin signal.  

ń3: Do not set the creeping speed over 100r/min, otherwise it will affect the high precision 

returning to origin.  

ń4: Do not set the creeping speed larger than or equal to returning to origin speed VH.  

ń5: The setting in the parameter block is preferred for the crawling speed VC. When the user 

configures the crawling speed VC in the parameter block, the value in the parameter block is 

used. When the parameter block is not configured, the crawling speed VC in the common 

parameter is used. 

 

¶ Mechanical zero position 

The present position after returning to mechanical origin ends. Take axis Y0 as an example, set the 

present position value HSD0(double word) or HSD2(double word) after returning to mechanical 

origin. 

Generally, the present value of mechanical origin is 0, it also can be set to other value. After the 

returning to mechanical origin, the related cumulative pulse register will be updated to setting 

value.  
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Note: 

ń1: only fit for instruction ZRN. 

ń2: if the pulse unit of axis Y0 is set to pulse numbers, the mechanical origin setting value will be 

written in HSD0(double word) after returning to mechanical origin. If the pulse unit of axis 

Y0 is set to equivalent (1mm, 0.1mm, 0.01mm, 1um), the mechanical origin setting value 

will be written in HSD2(double word) after returning to mechanical origin. 

 

¶ Z phase numbers 

When it meets the origin signal, the start speed decelerates to zero, after delay time, it reverse 

accelerates to creeping speed. It can count the servo motor Z phase pulse when the work table 

leaves origin signal. It will stop creeping speed at once when the count value reaches setting Z 

phase pulse numbers, and mechanical returning to origin ends. 

     

Note:  

ń1: only fit for instruction ZRN. 

ń2: if the Z phase numbers is set to 0, it means Z phase pulse catching function is invalid, it will 

stop at once when leaving origin with creeping speed and returning to origin ends. 

ń3: please avoid the interval between work table leaving origin signal and Z phase signal is too 

short, otherwise the origin position will be error. 

ń4: Z phase signal maybe changed after install the servo motor again, please adjust it. 

ń5: if it is stepper motor, the external proximity switch signal can be used to Z phase signal.  

 

¶ Grinding wheel radius(polar) 

This parameter cannot be used right now. 
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¶ Fast locate instruction default parameter block 

DRV, DRVI, DRVA instruction use this parameter block. The first set is used by default. 

 

Note: this parameter only works for XG1 series PLC firmware v3.5.3b and up. 

 

¶ Interpolation instruction default parameter block 

LIN, CW, CCW, ARC and other interpolation instruction use this parameter block. The 

second set is used by default.

 

Note: this parameter only works for XG1 series PLC firmware v3.5.3b and up. 

 

Group 1 parameters (group 0, 2, 3, 4 parameters please refer to group 1) 

Note:  

*1: The group 0 parameters is only supported by XG1 series PLC firmware v3.5.3b and up. 

* 2: When the user needs to frequently change the default speed, acceleration and deceleration 

time and other parameters, it is recommended to use group 0 parameters. 

 

¶ Pulse default speed/acceleration time of default pulse speed/deceleration time of default 

pulse speed(ms) 

The three parameters and initial speed, stop speed are used to define the pulse acceleration and 

deceleration slop.  

Acceleration slope = (pulse default speed-0)/ acceleration time of default pulse speed 

Deceleration slope = (pulse default speed-0)/ deceleration time of default pulse speed 

The unit of [default pulse speed] is still determined by whether the [pulse unit] is the number of 

pulses or equivalent (1 mm, 0.1 mm, 0.01 mm, 1 um) (that is, when the pulse unit is the number of 

pulses, the setting parameter unit is Hz; When the pulse unit is equivalent, the setting parameter is 

length.) 

 

Example 1: 

When the pulse unit is pulse numbers, pulse default speed is 1000Hz, acceleration time of pulse 

default speed is 100ms, deceleration time of pulse default speed is 200ms, initial speed is 0Hz, 

stop speed is 0Hz, it means the pulse frequency takes 100ms to increase 1000Hz and takes 200ms 
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to decrease 1000Hz. If it accelerates from 0Hz to 5000Hz, the time is 5000/1000*100=500ms, if it 

decelerates from 5000Hz to 0Hz, the time is 5000/1000*200=1000ms. 

Initial speed 

0Hz
Acceleration time 

100ms

Deceleration time 

200ms

Stop speed 0Hz

Acceleration 

slope K1=

1000Hz

100ms = 10000Hz/ s

Deceleration 

slope K2=

- 1000Hz

200ms
= - 5000Hz/ s

1000Hz

t0

 

 

Example 2: 

When the pulse unit is pulse numbers, pulse default speed is 1000Hz, acceleration time of pulse 

default speed is 100ms, deceleration time of pulse default speed is 200ms, initial speed is 100Hz, 

stop speed is 200Hz, it means the pulse frequency takes 100ms to increase (1000-100)=900Hz and 

takes 200ms to decrease (1000-200)=800Hz. If it accelerates from 0Hz to 5000Hz, the time is 

5000/900*100=555ms, if it decelerates from 5000Hz to 0Hz, the time is 5000/800*200=1250ms. 

Initial speed 

100Hz

Acceleration 

time 100ms

Deceleration time 

200ms

Stop speed 

200Hz

Acceleration 

slope K1=

900Hz

100ms
= 9000Hz/ s

Deceleration 

slope K2=

- 800Hz

200ms
= - 4000Hz/ s

1000Hz

t0

 

 

Example 3: 

When the pulse unit is equivalent 1mm, pulse default speed is 10mm/s, acceleration time of pulse 

default speed is 100ms, deceleration time of pulse default speed is 200ms, initial speed is 0mm/s, 

stop speed is 0mm/s, it means the pulse frequency takes 100ms to increase 10mm/s and takes 

200ms to decrease 10mm/s . If it accelerates from 0 to 50mm/s, the time is 50/10*100=500ms, if it 

decelerates from 50mm/s to 0, the time is 50/10*200=1000ms. 
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Initial speed 

0mm/s
Acceleration 

time 100ms

Deceleration time 

200ms

Stop speed 

0mm/s

Acceleration 

slope K1=

10mm/ s

100ms
= 100mm/ s

Deceleration 

slope K2=

- 10mm/ s

200ms
= - 50mm/ s

10
mm/ s

t0

 

 

Example 4: 

When the pulse unit is equivalent 1mm, pulse default speed is 10mm/s, acceleration time of pulse 

default speed is 100ms, deceleration time of pulse default speed is 200ms, initial speed is 1mm/s, 

stop speed is 2mm/s, it means the pulse frequency takes 100ms to increase (10-1)=9mm/s and 

takes 200ms to decrease (10-2)=8mm/s . If it accelerates from 0 to 50mm/s, the time is 

50/9*100=555ms, if it decelerates from 50mm/s to 0, the time is 50/8*200=1250ms. 

Initial speed 

1mm/s

Acceleration 

time 100ms

Deceleration time 

200ms

Stop speed 

2mm/s

Acceleration 

slope K1=

9mm/ s

100ms
= 90mm/ s

Deceleration 

slope K2=

- 8mm/ s

200ms
= - 40mm/ s

10
mm/ s

t0

 

Note:  

ń1: the three parameters and initial speed, stop speed are used to define the acceleration and 

deceleration slope.  

ń2: the pulse acceleration slope is determined by the time accelerating from initial speed to 

default pulse speed, the pulse deceleration slope is determined by the time decelerating from 

default pulse speed to stop speed.  

ń3: the parameter is fit for instruction PLSR, PLSF, DRVI, DRVA, ZRN. 

ń4: initial speed and stop speed must be less than rated speed.  

ń5: the pulse default speed is not related to the pulse frequency, it is only used to set the 

acceleration and deceleration slope. But when the pulse frequency is 0, it will output pulse 

as the default pulse speed.  
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¶ Acceleration and deceleration time (ms) 

This time is for gear clearance positive and negative compensation. This acceleration and 

deceleration time is same whatever how many is the gear clearance compensation quantity, the 

unit is ms. 

 

Moving right pulse 

segment

t0

f

Gear clearance positive 

compensation

frequency

Acceleration and deceleration 

time

Moving right pulse 

segment

t0

f

Gear clearance negative 

compensation

Frequency Acceleration and deceleration 

time

 

Note:  

ń1: the acceleration time and deceleration time is same.  

ń2: the acceleration and deceleration time is fixed value whatever how many is the gear 
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clearance compensation.  

ń3: this parameter is fit for instruction PLSR, PLSF, DRVI, DRVA, ZRN. 

 

¶ Pulse acc/dec mode 

The pulse acceleration mode accelerating from initial speed to setting frequency and pulse 

deceleration mode decelerating from setting frequency to initial speed. 

 

The pulse acc/dec mode include linear mode, S curve mode and sine curve mode.  

Linear mode: the speed changing for accelerating or decelerating is line.  

Acc line Dec line

Initial 
speed

Stop 
speed

Setting 
frequency

t

Hz

 

S-curve mode: the speed changing for accelerating or decelerating is S-curve. 

Acc curve Dec curve

Initial 
speed

Stop 
speed

Setting 
frequency

t

Hz
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Sine curve mode: the speed changing for accelerating or decelerating is sine curve. 

Acc curve Dec curve

Initial 
speed

Stop 
speed

Setting 
frequency

t

Hz

 

Sine-curve mode is fit for the receiving of stepper motor and servo motor and improve the run 

performance of stepper motor and servo motor. The details please refer to S-curve acceleration and 

deceleration. 

Note: this parameter is fit for the instruction PLSR, PLSF, ZRN, DRVI, DRVA. 

 

¶ Max speed 

When all the pulse instructions in the program is executing parameter group 1, the highest pulse 

frequency cannot over the max speed, if it is over the max speed, PLC will run as the max speed.  

 

Note:  

ń1: the max speed unit is changing as pulse unit(pulse number or equivalent).  

ń2: In the program with pulse command, it is necessary to set the maximum speed, and the 

default value is 100000. 

ń3: when the pulse unit is equivalent, the transformed pulse frequency maybe very large and over 

max speed, please pay attention.  

ń4: User must set the max speed when using pulse instruction, otherwise the pusle cannot output 

normally. 

ń5: this parameter is fit for instruction PLSR, PLSF, ZRN, DRVI, DRVA. 

 

¶ Initial speed and stop speed 

The pulse start frequency and end frequency for the pulse instruction start and completion. 

Generally, the initial and stop speed is 0, but for some special occasions, the pulse needs to start 

with non-zero speed and complete with non-zero speed.  



1 Pulse output 

 56 

 

For example, it needs to output 30000 pulses, and accelerates from 1000Hz, takes 100ms to reach 

5000Hz. And it decelerates from 5000Hz, takes 50ms to reach 2000Hz, and the pulse will 

complete here. The configuration is shown as below: 

 

t0

frequency

1000

5000

2000

 

Note:  

ń1: the pulse unit of initial speed and stop speed is changing as the pulse number or equivalent.  

ń2: the initial speed and stop speed must be less than the max speed.  

ń3: when the pulse unit is equivalent, the transformed pulse frequency maybe very large and over 

max speed, please pay attention.  

ń4: make sure to set the initial speed and stop speed for pulse instruction, the default value is 0.  

ń5: this parameter is fit for instruction PLSR, PLSF, ZRN, DRVI, DRVA. 

 

¶ Follow parameters 

The FOLLOW instruction can make the slave axis servo motor or stepper motor following the 

master axis motor motion (which means the slave axis motion is consistant with main axis). The 

parameters include FOLLOW performance and FOLLOW feedforward compensation. 

The FOLLOW instruction is motion following function, it can control the servo or stepper motor 

by outputting pulse according to motor encoder feedback.  

FOLLOW performance: the function is similar to servo drive rigidity function. The smaller the 

value, the smaller the follow rigidity (delay time is long), the larger the value, the larger the follow 

rigidity (delay time is short). 

FOLLOW feedforward compensation: there is delay time from receiving pulse to outputting 

pulse. In order to reduce the delay time, it can set the feedforward compensation, make the pulse a 
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little advanced. But if the feedforward parameter is too large, it will enter infinite loop, the motor 

will vibrate when the follow process ends.  

 

 

¶ Pulse frequency refresh time 

This time can be set by user, 100us or 1ms optional, the default is 1ms refresh time. 

 

 

¶ ZRN regression velocity VH 

This parameter is same to [common parameterðreturn speed VH], this parameter is preferred. 

 

Note: this parameter is only valid for PLC firmware v3.5.3 and above. 

 

¶ ZRN crawl speed VC 

This parameter is same to [common parameterðcreeping speed VC], this parameter is preferred. 

 

Note: this parameter is only valid for PLC firmware v3.5.3 and above. 

 

1-2-1-4. Pulse interruption flag 

Pulse instruction PLSR can set up to 100 segments of pulse. It can produce a interruption flag after 

each pulse segment completion. 

Note: each pulse segment has only one related interruption flag, whatever how is the pulse 

configuration jump setting, the interruption flag will be executed when this pulse segment is 

running. 

Interruption flag for each pulse segment: 

Interruption flag Pulse axis Notes 

I60**(I6000~I6099) PLS+0 (pulse) Y0 axis 100 pulse segments interruption  

I61**(I1000~I6199) PLS+1 (pulse) Y1 axis 100 pulse segments interruption  

I62**(I6200~I6299) PLS+2 (pulse) Y2 axis 100 pulse segments interruption  

I63**(I6300~I6399) PLS+3 (pulse) Y3 axis 100 pulse segments interruption  
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Example 1: 

Now PLC has 8 pulse segments and executes from the first segment, the pulse output terminal is 

Y0, the interruption is shown as below: 

t0

frequency

I 6000 I 6001 I 6002 I 6003 I 6004 I 6005 I 6006 I 6007

Segment 1 Segment 2 Segment 3 Segment 4 Segment 5 Segment 6 Segment 7 Segment 8

 

 

Example 2: 

The PLC has 6 pulse segments, the pulse output terminal is Y0, but the pulse is not continuous 

outputting.  

 

As the pulse configuration table, the pulse outputting sequence is segment 1, 3, 5, 2, 6, 4. The 

interruption flag is I6000, I6002, I6004, I6001, I6005, I6003, please see below diagram: 
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t0

frequency

I 6000 I 6002 I 6004 I 6001 I 6005 I 6003

1000

2000

3000

4000

5000

6000

1000

3000

5000

6000

4000

2000

 

Note: the program format is same for pulse interruption and external interruption. 

    

FEND

IRET

I6000

DINC
SM0

D0

Main program

END  
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1-2-1-5. Pulse monitoring coil and register 

ü Pulse sending flag 

No. Coil  Axis no. Note  

1 SM1000 PULSE_1 

The coil is ON when the pulse is sending, the 

coil will be OFF when the pulse sending ends. 

The falling edge of coil can judge whether the 

pulse sending is completed.  

t0

Frequency 

SM1000

Pulse 
segment

 

2 SM1020 PULSE_2 

3 SM1040 PULSE_3 

4 SM1060 PULSE_4 

 

ü Pulse sending direction flag 

No. Coil  Axis no. Note  

1 SM1001 PULSE_1 

When the pulse number is positive value and 

forward direction, the coil is ON, when the 

pulse number is negative value and reverse 

direction, the coil is OFF.  

t0

Frequency 

SM1001

Pulse 
segment

 

2 SM1021 PULSE_2 

3 SM1041 PULSE_3 

4 SM1061 PULSE_4 

 

ü High speed pulse special regsiter HSD (latched)  

No. Function  Note  Axis no. 

HSD0 Cumulative pulses low 16-bit  
The unit is pulse number 

Y0 
HSD1 Cumulative pulses high 16-bit 

HSD2 Cumulative pulses low 16-bit 
The unit is equivalent 

HSD3 Cumulative pulses high 16-bit 

HSD4 Cumulative pulses low 16-bit 
The unit is pulse number 

Y1 
HSD5 Cumulative pulses high 16-bit 

HSD6 Cumulative pulses low 16-bit 
The unit is equivalent 

HSD7 Cumulative pulses high 16-bit 
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HSD8 Cumulative pulses low 16-bit 
The unit is pulse number 

Y2 
HSD9 Cumulative pulses high 16-bit 

HSD10 Cumulative pulses low 16-bit 
The unit is equivalent 

HSD11 Cumulative pulses high 16-bit 

HSD12 Cumulative pulses low 16-bit 
The unit is pulse number 

Y3 
HSD13 Cumulative pulses high 16-bit 

HSD14 Cumulative pulses low 16-bit 
The unit is equivalent 

HSD15 Cumulative pulses high 16-bit 
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 1-2-2̈ Multi -segment pulse output [PLSR]  

 

(1) Instruction overview 

Multi-segment pulse output instruction.  

Multi-segment pulse output [PLSR] 

16-bit - 32-bit PLSR 

Execution 

condition 

Rising /falling edge of the coil  Suitable 

model 

XG1, XG2 

Hardware  - Software  - 

 

(2) Operand  

Operand  Function  Type  

S0 Pulse data start address  32-bit double word 

S1 User parameter start address  32-bit double word 

S2 System parameter start address (1 to 4)  32-bit double word 

D Pulse output terminal  Bit  

 

(3) Suitable soft component 

 

 

 

 

 

 

 

 

 

 

 

*Note: D means D, HD. TD means TD, HTD. CD means CD, HCD, HSCD, HSD. DM means DM, DHM. 

DS means DS, DHS. M means M, HM, SM. S means S, HS. T means T, HT. C means C, HC. 

 

     instruction format  

      

PLSR HD0 HD100 K1

RST M0

M0

SM1000

S1· S2· D·

Y0

S0·

 

 ̧ S0ȍdata start addressȎrefer to chapter 1-2-1-1 

 ̧ S1ȍuser parameter start addressȎrefer to chapter 1-2-1-2 

 ̧ S2ȍsystem parameter groupȎK1~K4, refer to 1-2-1-3 

 ̧ Dȍpulse output terminalȎrefer to chapter 1-1 

 ̧ Pulse frequency range: 1Hz~100KHz (XG1), 1Hz~150KHz (XG2). The value increasing 

Function and action 

Operand  System  

X Y M* S* T* C* Dn.m 

D  ǒ      

 

Bit  

Operand  System  Constant  Module  

D* FD TD* CD

* 

DX DY DM* DS* K /H ID QD 

S0 ǒ ǒ ǒ ǒ ǒ ǒ ǒ ǒ    

S1 ǒ ǒ ǒ ǒ ǒ ǒ ǒ ǒ    

S2 ǒ ǒ       ǒ   

 

Word  
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means acceleration, the value decreasing means deceleration, it is not related to the pulse 

direction. 

 ̧ Pulse number: K-2,147,483,648 ~ K2,147,483,647, negative value means reverse direction. 

The acceleration and deceleration is set in system parameters, refer to chapter 1-2-1-3. 

 ̧ When M0 is from OFF to ON, PLC executes the instruction PLSR, even M0 is cut off, the 

pulse will keep sending until end.  

 ̧ If it needs to stop the pulse outputting, please use the instruction STOP. 

 ̧ When the pulse is sending, the pulse sending flag of Y0 axis SM1000 is ON, when the pulse 

sending ends, SM1000 is OFF.  

 ̧ Y0 cumulative pulse numbers are saved in HSD0(double word), the present pulse numbers 

are saved in SD1002(double word), more details please refer to chapter 6-5.  

 ̧ For the instruction PLSR, if the frequency is changed when the pulse is sending, it will be 

effective at once. Other parameters will not be effective at once after changing, but be 

effective when the condition triggerring next time.  

 ̧ In absolute mode, if the pulse numbers and cumulative pulse numbers(HSD0) is equal, 

SM1000 has no action, there is no falling edge.  

 

Note: PLC can output high-speed pulses of 100khz~200khz, but it cannot ensure that all servos 

operate normally. Please connect about 500 ɋ resistance between the output end and 24V power 

supply. 

 

 

 

 

 

Click pulse config/Multi section pulse output. 

 
 

Click Add to add pulse frequency, pulse numbers and conditions, then click config to set pulse 

parameters, which including pulse direction terminal, pulse default speed, pulse acc/dec time and 

so on. Finally click write to PLC and ok. For the configuration details, please refer to the examples 

in this chapter. 

Instruction configuration 
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Data start address (S0) explanation: 

Address  Notes  Value  Note 

HD0 (S0+0) 

(double word) 
Pulse total sections (1 to 100) 4 

 

HD2 (8 words) 

(S0+2) 
Reserved  0 

 

HD10 (S0+10) 

(double words)  
Pulse frequency of section 1 (#1) 2000 

Pulse 

section 1 

HD12 (double 

word)  (S0+12) 
Pulse number of section 1 (#1) 3000 

HD14 (S0+14) 

bit15~bit8: waiting condition (#1) 

H00: pulse sending completion 

H01: wait time 

H02: wait signal 

H03: ACT time 

H04: EXT signal 

H05: EXT signal or pulse sending completion  

bit7~bit0: waiting condition register type  

  H00: constant  

  H01: D 

  H02: HD 

  H03: FD 

  H04: X 

  H05: M 

H06: HM 

256 

HD15  

(double word) 

(S0+15) 

Constant value/ register no. (for waiting condition)(#1) 100 

HD17 (S0+17) bit7~bit0: jump register type  0 
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  H00: constant value  

  H01: D 

  H02: HD 

H03: FD 

HD+18  

(double word)  
Constant value/register no. (for jump register)( #1) 0 

HD+20  (S0+20) 

(double word)  
Pulse frequency of section 2 (#2) 2800 

Pulse 

section 2 

HD+22 (S0+22) 

(double word)  

Pulse number of section 2 (#2) 7000 

HD+24 (S0+24) Waiting condition, waiting condition register type (#2) 517 

HD+25 (S0+25) 

(double word) 
Constant value or register no. (for waiting condition) (#2) 100 

HD+27 (S0+27) Jump type, jump register type (#2) 0 

HD+28 (S0+28) 

(double word) 
Constant value or register no. (for jump register) (#2) 0 

HD+30 (S0+30) 

(double word) 
Pulse frequency of section 3 (#3) 1200 

Pulse 

section 3 

HD+32 (S0+32) 

(double word) 
Pulse number of section 3 (#3) 999999999 

HD+34 (S0+34) Waiting condition, waiting condition register type (#3) 768 

HD+35 (S0+35) 

(double word) 
Constant value or register no. (for waiting condition) (#3) 2000 

HD+37 (S0+37) Jump type, jump register type (for waiting condition) (#3) 0 

HD+38 (S0+38) 

(double word) 
Constant value or register no. (for jump register) (#3) 0 

éééé. éééé. éééé. 
ééé

é. 

S0+N*10+0 

(double word) 
Pulse frequency of section N   

Pulse 

section N 

S0+N*10+2 

(double word) 
Pulse number of section N  

S0+N*10+4 Waiting condition, waiting condition register type   

S0+N*10+5 

(double word) 
Constant value or register no. (for waiting condition)   

S0+N*10+7 Jump type, jump register type (for waiting condition)   

S0+N*10+8 

(double word) 
Constant value or register no. (for jump register)   
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                 Pulse curve 

 

Pulse instruction parameter configuration table 

 

 

 

 

 

The following curves are set the parameters when the acceleration time is 0.  

 

(1) Pulse segment completion mode division 

Segment 1
Segment 2

Segment 3

Segment 4

 

Instruction mode 

How to do 
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 ̧ The segment are divided as above diagram  

 ̧ Except the last segment, all the segments include rising, stable and falling part. 

 ̧ The last segment includes rising or falling, stable and rising or falling part.  

 

(2) Pulse segment subsequent mode division 

Segment 1 Segment 2 Segment 3 Segment 4

 

 ̧ The segment subsequent mode curve is shown as above diagram. 

 ̧ It already switched to next segment speed when present segment ends. Except the first 

segment, other segments include stable part, rising or falling part. 

 ̧ The first segment includes rising part or falling part, stable part, rising part or falling 

part.  

 

(3) Single segment pulse curve 

 ̧ The pulse numbers are enough 

The pulse can reach the setting max frequency, the curve is trapezoid. 

Single 
segment 

 

 

 ̧ The pulse numbers are not enough 

The pulse curve is triangle.  

Setting frequency

Stop 
frequency

Initial frequency

 

(4) One segment pulse outputting (not the last segment) 



1 Pulse output 

68 

Tu
T

S
vb

V

 

 ̧ V: setting present segment frequency  

 ̧ S: present segment pulse numbers  

 ̧ Vb: present segment initial frequency  

 ̧ T: present segment pulse sending time  

 ̧ Tu: pulse rising/falling time (Tu = (V-VB) / K , K is rising or falling slope). 

 

(5) The last segment  

Vb

Vm

Ve

Vm

Vb

Ve

1 2 3

1
2

3

 

 ̧ The last segment includes rising/falling part, stable part, rising/falling part.  

 

(6) the segment which the pulse numbers are 0 

 ̧ If the present segment pulse frequency or pulse number is 0, it will output pulse as 

default speed.  

 

(7) dynamic modify present pulse frequency 

 ̧ Not the last segment  

Pulse numbers are enough Pulse numbers are not enough

Present setting target frequency

Last time setting target frequency
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When the present frequency is changed, it will accelerate/decelerate to target frequency as 

rising/falling slope.  

 

 ̧ The last segment  

Target frequency 

changed

Present setting target 

frequency

Last time setting target frequency
 

When the present pulse frequency is changed by user, PLC will calcuate the pulse curve again, 

then output pulse as the new pulse curve.  

 

 

 

 

 

Segment  Setting frequency (Hz) Setting pulse numbers 

Segment 1 1000 2000 

Segment 2 200 1000 

Segment 3 2000 6000 

Acceleration/deceleration The frequency will change 1000Hz every 100ms 

 

 

 

ü Pulse curve 

Example 1 
It needs to output 3 continuous segments of pulse, the pulse terminal is Y0, 

direction terminal is Y2. 
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t0

Frequency 

200

1000

2000

 

ü Pulse instruction 

PLSR HD0 HD100 K1

RST M0

M0

SM1000

Y0

 
 

 

ü Software configuration 

(1) Pulse segment configuration 

 

 

(2) Pulse configuration parameters 
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(3) Pulse data address distribution table 

Address  Notes  Value  

HD0  

(double word) 
Pulse total segments (1 to 100) 3 

HD2 (8 words)  Reserved  0 

HD10  

(double words)  
Pulse frequency (#1) 1000 

HD12 (double 

word) 
Pulse number (#1) 2000 

HD14 

bit15~bit8: waiting condition (#1) 

H00: pulse sending completion 

H01: wait time 

H02: wait signal 

H03: ACT time 

H04: EXT signal 

H05: EXT signal or pulse sending completion  

bit7~bit0: waiting condition register type  

  H00: constant  

  H01: D 

  H02: HD 

  H03: FD 

  H04: X 

  H05: M 

H06: HM 

0 

HD15  

(double word)  
Constant value/ register no. (for waiting condition)(#1) 0 

HD17 

bit7~bit0: jump register type  

  H00: constant value  

  H01: D 

  H02: HD 

0 
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H03: FD 

HD+18  

(double word)  
Constant value/register no. (for jump register)( #1) 0 

HD+20  

(double word)  
Pulse frequency (#2) 200 

HD+22  

(double word)  

Pulse number (#2) 1000 

HD+24 Waiting condition, waiting condition register type (#2) 0 

HD+25 

(double word) 
Constant value or register no. (for waiting condition) (#2) 0 

HD+27 Jump type, jump register type (#2) 0 

HD+28 

(double word) 
Constant value or register no. (for jump register) (#2) 0 

HD+30 

(double word) 
Pulse frequency (#3) 2000 

HD+32 

(double word) 
Pulse number (#3) 6000 

HD+34 Waiting condition, waiting condition register type (#3) 0 

HD+35 

(double word) 
Constant value or register no. (for waiting condition) (#3) 0 

HD+37 Jump type, jump register type (for waiting condition) (#3) 0 

HD+38 

(double word) 
Constant value or register no. (for jump register) (#3) 0 

 

(4) System parameters 



1 Pulse output 

74 

SFD900 Pulse parameter setting  

Bit1: pulse direction logic 

0: positive logic, 1: negative logic, 

default is 0 

Bit2: soft position limit 

0: OFF 1: ON, default is 0 

Bit3: machine back to origin direction 

0: negative direction 1: positive 

direction, default is 0 

Bit10~ Bit8: pulse unit  

Bit8: 0: pulse numbers, 1: equivalent 

   000: pulse numbers 

   001: micron 

   011: centimillimeter  

   101: decimillimeter  

   111: millimeter  

   Default is 000 

Bit13: pulse type 

0: single direction pulse  1: AB 

phase pulse (only for 

XD5-48D4T4-E), default is 0 

Bit15: interpolation coordinate mode 

0: cross coordinate, 1: polar 

coordinate, default is 0 

0 
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SFD901 Pulse sending mode  

Bit 0: pulse sending mode  

0: complete mode 1: subsequence 

mode, default is 0 

0 

SFD902 
Pulse number/1 rotation low 

16 bits  
1 

SFD903 
Pulse number/1 rotation high 

16 bits  
0 

SFD904 
Motion quantity/1 rotation 

low 16 bits   
1 

SFD905 
Motion quantity/1 rotation 

high 16 bits  
0 

SFD906 Pulse direction terminal  Y terminal no., 0xFF is no terminal 2 

SFD907 Direction delay time Default is 20, unit: ms 20 

SFD908 
Gear clearance positive 

compensation   
0 

SFD909 
Gear clearance negative 

compensation  
0 

SFD910 Electrical origin low 16 bits   0 

SFD911 Electrical origin high 16 bits  0 
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SFD912 Signal terminal state setting 

Bit0: origin signal switch state  

Bit1: Z phase switch state  

Bit2: positive limit switch state  

Bit3: negative limit switch state  

0: normally open(positive logic)  

1: normally close(negative logic) 

default is 0 

0 

SFD914 Z phase terminal setting 
Bit0~bit7: set X terminal, 0xFF is no 

terminal(interruption)  
0xFF 

SFD915 Limit terminal setting  

Bit7~bit0: X terminal of positive 

limit, 0xFF is no terminal 

Bit15~bit8: X terminal of negative 

limit, 0xFF is no terminal 

FFFF 

SFD917 
Clear signal CLR output 

terminal 

Bit0~Bit7: Y terminal, 0xFF is no 

terminal 
0xFF 

SFD918 
Returning speed VH low 16 

bits  
0 

SFD919 
Returning speed VH high 16 

bits  
0 

SFD922 
Crawling speed VC low 16 

bits   
0 

SFD923 
Crawling speed VC high 16 

bits  
0 

SFD924 
Mechanical origin position 

low 16 bits   
0 

SFD925 
Mechanical origin position 

high 16 bits  
0 

SFD926 Z phase numbers  0 

SFD927 CLR signal delay time Default 20, unit: ms 20 

SFD928 Grinding wheel radius(polar 

coordinate)  

Low 16 bits 0 

SFD929 High 16 bits 0 

SFD930 
Soft limit positive limit value  

Low 16 bits 0 

SFD931 High 16 bits 0 

SFD932 Soft limit negative limit 

value  

Low 16 bits 0 

SFD933 High 16 bits 0 

é  
 

 
 

SFD950 
Pulse default speed low 16 

bits  

It will send pulse with default speed 

when the speed is 0.  

1000 
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r
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SFD951 
Pulse default speed high 16 

bits 
0 

SFD952 
Pulse default speed 

acceleration time   
100 



1 Pulse output 

76 

SFD953 
Pulse default speed 

deceleration time  
100 

SFD954 
Acceleration and 

deceleration time   

0 

SFD955 
Pulse acceleration and 

deceleration mode  

Bit 1~0: acc/dec mode 

 00: line 

 01: S curve 

 10: sine curve 

 11: reserved  

Bit 15~2: reserved  

 

SFD956 Max speed limit low 16 bits   3392 

SFD957 Max speed limit high 16 bits  3 

SFD958 Initial speed low 16 bits   0 

SFD959 Initial speed high 16 bits   0 

SFD960 Stop speed low 16 bits   0 

SFD961 Stop speed high 16 bits   0 

SFD962 
Follow performance 

parameters 

1~100, 100 means the time constant is 

one tick, 1 means the time constant is 

100 tick.  

50 

SFD963 
Follow feedforward 

compensation  0~100, percentage  

0 

é    

Note:  

ń1: As there are many configuration parameters of PLSR, we suggest to use software 

configuration table to set the parameters.  

ń2: if user needs to set each segment pulse frequency and pulse numbers in the HMI, please 

configure through the configuration table first, then use instruction DMOV in the program 

to set the registers (S0+N*10+0, S0+N*10+2). 

For example: 

DMOV  HD200  HD10        //HD200 set segment 1 pulse frequency in HMI  

DMOV  HD202  HD12        //HD202 set segment 1 pulse numbers in HMI 

DMOV  HD204  HD20        //HD204 set segment 2 pulse frequency in HMI 

DMOV  HD206  HD22        //HD206 set segment 2 pulse numbers in HMI 

DMOV  HD208  HD30        //HD208 set segment 3 pulse frequency in HMI 

DMOV  HD210  HD32        //HD210 set segment 3 pulse numbers in HMI 

It can also set pulse frequency and numbers in registers HD10, HD12, HD20, HD22, HD30, HD32 

directly in the HMI.  
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Origin ÂX0̃ B̂X1̃ ĈX2̃
 

As the above diagram, it needs to move three segments of distance, the position of A, B, C is 

unknown and the moving speed is different for each segment. We can configure the PLSR to do it. 

First we install proximity switch at point A, B, C and connect to PLC input X0, X1, X2. The pulse 

output terminal is Y0, the direction terminal is Y2.  

Each segment pulse frequency and numbers: 

Segment   Frequency setting (Hz) Pulse number setting 

Origin to A 1000 999999999 

A to B 3000 999999999 

B to C 2000 999999999 

Acceleration/deceleration time  The frequency will change 1000Hz every 100ms 

Note:  

As the pulse numbers are unknown for each segment, we set a very large pulse numbers to ensure 

it can reach the proximity switch. When it reaches point C, the pulse will urgent stop by 

instruction STOP.  

0 ÂX0̃ B̂X1̃ ĈX2̃

M0

f

2000Hz

1000Hz

3000Hz

 

ü Pulse instructions 

PLSR HD0 HD100 K1

RST M0

M0

SM1000

X2
STOP Y0 K1

Y0

 

 

 

Example 2 
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ü Software configuration 

(1) Pulse segment configuration 

 

(2) Pulse configuration parameters 
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(3) Pulse data address distribution table 

Address  Notes  Value  

HD0  

(double word) 
Pulse total segments (1 to 100) 3 

HD2 (8 words)  Reserved  0 

HD10  

(double words)  
Pulse frequency (#1) 1000 

HD12 (double 

word) 
Pulse number (#1) 999999999 

HD14 

bit15~bit8: waiting condition (#1) 

H00: pulse sending completion 

H01: wait time 

H02: wait signal 

H03: ACT time 

H04: EXT signal 

H05: EXT signal or pulse sending completion  

1028 
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bit7~bit0: waiting condition register type  

  H00: constant  

  H01: D 

  H02: HD 

  H03: FD 

  H04: X 

  H05: M 

H06: HM 

HD15  

(double word)  
Constant value/ register no. (for waiting condition)(#1) 0 

HD17 

bit7~bit0: jump register type  

  H00: constant value  

  H01: D 

  H02: HD 

H03: FD 

0 

HD+18  

(double word)  
Constant value/register no. (for jump register)( #1) 0 

HD+20  

(double word)  
Pulse frequency (#2) 3000 

HD+22  

(double word)  

Pulse number (#2) 999999999 

HD+24 Waiting condition, waiting condition register type (#2) 1028 

HD+25 

(double word) 
Constant value or register no. (for waiting condition) (#2) 1 

HD+27 Jump type, jump register type (#2) 0 

HD+28 

(double word) 
Constant value or register no. (for jump register) (#2) 0 

HD+30 

(double word) 
Pulse frequency (#3) 2000 

HD+32 

(double word) 
Pulse number (#3) 999999999 

HD+34 Waiting condition, waiting condition register type (#3) 1028 

HD+35 

(double word) 
Constant value or register no. (for waiting condition) (#3) 2 

HD+37 Jump type, jump register type (for waiting condition) (#3) 0 

HD+38 

(double word) 
Constant value or register no. (for jump register) (#3) 0 

 

(4) System parameters 
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SFD900 Pulse parameter setting  

Bit1: pulse direction logic 

0: positive logic, 1: negative logic, 

default is 0 

Bit2: soft position limit 

0: OFF 1: ON, default is 0 

Bit3: machine back to origin direction 

0: negative direction 1: positive 

direction, default is 0 

Bit10~ Bit8: pulse unit  

Bit8: 0: pulse numbers, 1: equivalent 

   000: pulse numbers 

   001: micron 

   011: centimillimeter  

   101: decimillimeter  

   111: millimeter  

   Default is 000 

Bit13: pulse type 

0: single direction pulse  1: AB 

phase pulse (only for 

XD5-48D4T4-E), default is 0 

Bit15: interpolation coordinate mode 

0: cross coordinate, 1: polar 

coordinate, default is 0 

0 
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SFD901 Pulse sending mode  

Bit 0: pulse sending mode  

0: complete mode 1: subsequence 

mode, default is 0 

1 

SFD902 
Pulse number/1 rotation low 

16 bits  
0 

SFD903 
Pulse number/1 rotation high 

16 bits  
1 

SFD904 
Motion quantity/1 rotation 

low 16 bits   
0 

SFD905 
Motion quantity/1 rotation 

high 16 bits  
2 

SFD906 Pulse direction terminal  Y terminal no., 0xFF is no terminal 20 

SFD907 Direction delay time Default is 20, unit: ms 0 

SFD908 
Gear clearance positive 

compensation   
0 

SFD909 
Gear clearance negative 

compensation  
0 

SFD910 Electrical origin low 16 bits   0 

SFD911 Electrical origin high 16 bits  0 
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SFD912 Signal terminal state setting 

Bit0: origin signal switch state  

Bit1: Z phase switch state  

Bit2: positive limit switch state  

Bit3: negative limit switch state  

0: normally open(positive logic)  

1: normally close(negative logic) 

default is 0 

0xFF 

SFD914 Z phase terminal setting 
Bit0~bit7: set X terminal, 0xFF is no 

terminal(interruption)  
FFFF 

SFD915 Limit terminal setting  

Bit7~bit0: X terminal of positive 

limit, 0xFF is no terminal 

Bit15~bit8: X terminal of negative 

limit, 0xFF is no terminal 

0xFF 

SFD917 
Clear signal CLR output 

terminal 

Bit0~Bit7: Y terminal, 0xFF is no 

terminal 
0 

SFD918 
Returning speed VH low 16 

bits  
0 

SFD919 
Returning speed VH high 16 

bits  
0 

SFD922 
Crawling speed VC low 16 

bits   
0 

SFD923 
Crawling speed VC high 16 

bits  
0 

SFD924 
Mechanical origin position 

low 16 bits   
0 

SFD925 
Mechanical origin position 

high 16 bits  
0 

SFD926 Z phase numbers  20 

SFD927 CLR signal delay time Default 20, unit: ms 0 

SFD928 Grinding wheel radius(polar 

coordinate)  

Low 16 bits 0 

SFD929 High 16 bits 0 

SFD930 
Soft limit positive limit value  

Low 16 bits 0 

SFD931 High 16 bits 0 

SFD932 Soft limit negative limit 

value  

Low 16 bits 0 

SFD933 High 16 bits 1 

é  
 

 
 

SFD950 
Pulse default speed low 16 

bits  

It will send pulse with default speed 

when the speed is 0.  

1000 
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r
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SFD951 
Pulse default speed high 16 

bits 
0 

SFD952 
Pulse default speed 

acceleration time   
100 
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SFD953 
Pulse default speed 

deceleration time  
100 

SFD954 
Acceleration and 

deceleration time   

0 

SFD955 
Pulse acceleration and 

deceleration mode  

Bit 1~0: acc/dec mode 

 00: line 

 01: S curve 

 10: sine curve 

 11: reserved  

Bit 15~2: reserved  

0 

SFD956 Max speed limit low 16 bits   3392 

SFD957 Max speed limit high 16 bits  3 

SFD958 Initial speed low 16 bits   0 

SFD959 Initial speed high 16 bits   0 

SFD960 Stop speed low 16 bits   0 

SFD961 Stop speed high 16 bits   0 

SFD962 
Follow performance 

parameters 

1~100, 100 means the time constant is 

one tick, 1 means the time constant is 

100 tick.  

50 

SFD963 
Follow feedforward 

compensation  0~100, percentage  

0 

é    

Note:  

ń1: As there are many configuration parameters of PLSR, we suggest to use software 

configuration table to set the parameters.  

ń2: if user needs to set each segment pulse frequency and pulse numbers in the HMI, please 

configure through the configuration table first, then use instruction DMOV in the program 

to set the registers (S0+N*10+0, S0+N*10+2). 

For example: 

DMOV  HD200  HD10        //HD200 set segment 1 pulse frequency in HMI  

DMOV  HD202  HD12        //HD202 set segment 1 pulse numbers in HMI 

DMOV  HD204  HD20        //HD204 set segment 2 pulse frequency in HMI 

DMOV  HD206  HD22        //HD206 set segment 2 pulse numbers in HMI 

DMOV  HD208  HD30        //HD208 set segment 3 pulse frequency in HMI 

DMOV  HD210  HD32        //HD210 set segment 3 pulse numbers in HMI 

It can also set pulse frequency and numbers in registers HD10, HD12, HD20, HD22, HD30, HD32 

directly in the HMI.  
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It needs to execute 4 segments of pulse: segment 1 pulse frequency is 2000Hz, pulse number is 

3000, it will delay 100ms then segment 2 is executed. Segment 2 pulse frequency is 2800Hz, pulse 

number is 4000. It will wait for M100, when M100 is ON, the segment 3 starts to run. Segment 3 

pulse frequency is 1200Hz, pulse number is 999999999. It will delay ACT time 2s after the pulse 

is outputting then switch to segment 4 at once. Segment 4 pulse frequency is 3000Hz, pulse 

number is 999999999. When the external signal X2 is ON, it will decelerate and stop the pulse. 

Pulse acceleration slope is 80ms every 1000Hz, deceleration slope is 120ms every 1000Hz. The 

pulse direction terminal is Y2.  

 

ü Pulse curve:  

t0

F

2000
2800

3000

1200

Delay 
100ms

ACT 
delay 
time

M100

X2 Wait coil M100
 

 

ü Pulse instruction 

PLSR HD0 HD100 K1
M0

Y0

 

 

ü Pulse data configuration 

(1) Pulse segment configuration 

Example 3 
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Pulse data configuration (relative mode) 

 

Pulse data configuration (absolute mode) 

(2) System parameters 
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(3) Pulse data address distribution table 

Address  Notes  Value  

HD0  

(double word) 
Pulse total segments (1 to 100) 4 
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HD2 (8 words)  Reserved  0 

HD10  

(double words)  
Pulse frequency (#1) 2000 

HD12 (double 

word) 
Pulse number (#1) 3000 

HD14 

bit15~bit8: waiting condition (#1) 

H00: pulse sending completion 

H01: wait time 

H02: wait signal 

H03: ACT time 

H04: EXT signal 

H05: EXT signal or pulse sending completion  

bit7~bit0: waiting condition register type  

  H00: constant  

  H01: D 

  H02: HD 

  H03: FD 

  H04: X 

  H05: M 

H06: HM 

256 

HD15  

(double word)  
Constant value/ register no. (for waiting condition)(#1) 100 

HD17 

bit7~bit0: jump register type  

  H00: constant value  

  H01: D 

  H02: HD 

H03: FD 

0 

HD+18  

(double word)  
Constant value/register no. (for jump register)( #1) 0 

HD+20  

(double word)  
Pulse frequency (#2) 2800 

HD+22  

(double word)  

Pulse number (#2) 7000 

HD+24 Waiting condition, waiting condition register type (#2) 517 

HD+25 

(double word) 
Constant value or register no. (for waiting condition) (#2) 100 

HD+27 Jump type, jump register type (#2) 0 

HD+28 

(double word) 
Constant value or register no. (for jump register) (#2) 0 

HD+30 

(double word) 
Pulse frequency (#3) 1200 

HD+32 

(double word) 
Pulse number (#3) 999999999 
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HD+34 Waiting condition, waiting condition register type (#3) 768 

HD+35 

(double word) 
Constant value or register no. (for waiting condition) (#3) 2000 

HD+37 Jump type, jump register type (for waiting condition) (#3) 0 

HD+38 

(double word) 
Constant value or register no. (for jump register) (#3) 0 

HD+40 

(double word) 
Pulse frequency (#4) 3000 

HD+42 

(double word) 
Pulse number (#4) 999999999 

HD+44 Waiting condition, waiting condition register type (#4) 1028 

HD+45 

(double word) 
Constant value or register no. (for waiting condition) (#4) 2 

HD+47 Jump type, jump register type (for waiting condition) (#4) 0 

HD+48 

(double word) 
Constant value or register no. (for jump register) (#4) 0 

 

(4) System parameters 

SFD900 Pulse parameter setting  

Bit1: pulse direction logic 

0: positive logic, 1: negative logic, 

default is 0 

Bit2: soft position limit 

0: OFF 1: ON, default is 0 

Bit3: machine back to origin direction 

0: negative direction 1: positive 

direction, default is 0 

Bit10~ Bit8: pulse unit  

Bit8: 0: pulse numbers, 1: equivalent 

   000: pulse numbers 

   001: micron 

   011: centimillimeter  

   101: decimillimeter  

   111: millimeter  

   Default is 000 

Bit13: pulse type 

0: single direction pulse  1: AB 

phase pulse (only for 

XD5-48D4T4-E), default is 0 

Bit15: interpolation coordinate mode 

0: cross coordinate, 1: polar 

coordinate, default is 0 

0 
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SFD901 Pulse sending mode  

Bit 0: pulse sending mode  

0: complete mode 1: subsequence 

mode, default is 0 

0 

SFD902 
Pulse number/1 rotation low 

16 bits  
1 

SFD903 
Pulse number/1 rotation high 

16 bits  
0 

SFD904 
Motion quantity/1 rotation 

low 16 bits   
1 

SFD905 
Motion quantity/1 rotation 

high 16 bits  
0 

SFD906 Pulse direction terminal  Y terminal no., 0xFF is no terminal 2 

SFD907 Direction delay time Default is 20, unit: ms 20 

SFD908 
Gear clearance positive 

compensation   
0 

SFD909 
Gear clearance negative 

compensation  
0 

SFD910 Electrical origin low 16 bits   0 

SFD911 Electrical origin high 16 bits  0 

SFD912 Signal terminal state setting 

Bit0: origin signal switch state  

Bit1: Z phase switch state  

Bit2: positive limit switch state  

Bit3: negative limit switch state  

0: normally open(positive logic)  

1: normally close(negative logic) 

default is 0 

0 

SFD914 Z phase terminal setting 
Bit0~bit7: set X terminal, 0xFF is no 

terminal(interruption)  
0xFF 

SFD915 Limit terminal setting  

Bit7~bit0: X terminal of positive 

limit, 0xFF is no terminal 

Bit15~bit8: X terminal of negative 

limit, 0xFF is no terminal 

FFFF 

SFD917 
Clear signal CLR output 

terminal 

Bit0~Bit7: Y terminal, 0xFF is no 

terminal 
0xFF 

SFD918 
Returning speed VH low 16 

bits  
0 

SFD919 
Returning speed VH high 16 

bits  
0 

SFD922 
Crawling speed VC low 16 

bits   
0 

SFD923 
Crawling speed VC high 16 

bits  
0 
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SFD924 
Mechanical origin position 

low 16 bits   
0 

SFD925 
Mechanical origin position 

high 16 bits  
0 

SFD926 Z phase numbers  0 

SFD927 CLR signal delay time Default 20, unit: ms 20 

SFD928 Grinding wheel radius(polar 

coordinate)  

Low 16 bits 0 

SFD929 High 16 bits 0 

SFD930 
Soft limit positive limit value  

Low 16 bits 0 

SFD931 High 16 bits 0 

SFD932 Soft limit negative limit 

value  

Low 16 bits 0 

SFD933 High 16 bits 0 

é  
 

 
 

SFD950 
Pulse default speed low 16 

bits  

It will send pulse with default speed 

when the speed is 0.  

1000 
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SFD951 
Pulse default speed high 16 

bits 
0 

SFD952 
Pulse default speed 

acceleration time   
100 

SFD953 
Pulse default speed 

deceleration time  
100 

SFD954 
Acceleration and 

deceleration time   

0 

SFD955 
Pulse acceleration and 

deceleration mode  

Bit 1~0: acc/dec mode 

 00: line 

 01: S curve 

 10: sine curve 

 11: reserved  

Bit 15~2: reserved  

0 

SFD956 Max speed limit low 16 bits   3392 

SFD957 Max speed limit high 16 bits  3 

SFD958 Initial speed low 16 bits   0 

SFD959 Initial speed high 16 bits   0 

SFD960 Stop speed low 16 bits   0 

SFD961 Stop speed high 16 bits   0 

SFD962 
Follow performance 

parameters 

1~100, 100 means the time constant is 

one tick, 1 means the time constant is 

100 tick.  

50 

SFD963 
Follow feedforward 

compensation  0~100, percentage  

0 

é    

Note:  
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ń1: As there are many configuration parameters of PLSR, we suggest to use software 

configuration table to set the parameters.  

ń2: if user needs to set each segment pulse frequency and pulse numbers in the HMI, please 

configure through the configuration table first, then use instruction DMOV in the program 

to set the registers (S0+N*10+0, S0+N*10+2). 

For example: 

DMOV  HD200  HD10        //HD200 set segment 1 pulse frequency in HMI  

DMOV  HD202  HD12        //HD202 set segment 1 pulse numbers in HMI 

DMOV  HD204  HD20        //HD204 set segment 2 pulse frequency in HMI 

DMOV  HD206  HD22        //HD206 set segment 2 pulse numbers in HMI 

DMOV  HD208  HD30        //HD208 set segment 3 pulse frequency in HMI 

DMOV  HD210  HD32        //HD210 set segment 3 pulse numbers in HMI 

DMOV  HD212  HD40        //HD212 set segment 4 pulse frequency in HMI 

DMOV  HD214  HD42        //HD214 set segment 4 pulse numbers in HMI 

 

It can also set pulse frequency and numbers in registers HD10, HD12, HD20, HD22, HD30, HD32, 

HD40, HD42 directly in the HMI.  

 

 

 

   

There is a transmission mechanism which includes one servo drive (electronic gear ratio is 1:1), 

one servo motor (encoder is 2500ppr), it connects the ball screw through a reducer (the reduction 

ratio is 1:2), the ball screw pitch is 10mm, the ball screw drives a working table which can move 

left and right. Now it needs to move the table from left to right for 200mm, then move in reverse 

direction for 200mm, the speed is 20mm/s, acceleration time is 100ms, deceleration time is 200ms, 

the pulse direction terminal is Y2.         

    

Servo 

motor
Reduction 

structure

Screw pitch: 5mmLoad shaft

Mechanical structure 

 

Example 4 
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Pulse number per rotate = 20000 = 2500 * 4 *
2

1

Motion quantity per rotate= pitch =  10mm

20mm/s =               * 20000 = 40000 pulse/s 
20mm

10mm
 

The max pulse output frequency is 40K/s, less than 200K/s, the PLC can run well.  

 

 

 

 

ü Pulse curve 

t

20mm/ s

20mm/ s

t 1
t 2

t 1 t 2
0

t 1=100ms

t 2=200ms

 

ü Pulse instruction 

PLSR HD0 HD100 K1
M0

Y0

 

 

ü Pulse configuration 

(1) Pulse segment configuration 

 

Relative mode 
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Absolute mode 

 

(2) System parameters (relative mode) 
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(3) Pulse data address distribution table 

Address  Notes  Value  

HD0  

(double word) 
Pulse total segments (1 to 100) 2 

HD2 (8 words)  Reserved  0 

HD10  

(double words)  
Pulse frequency (#1) 20 

HD12 (double 

word) 
Pulse number (#1) 200 

HD14 

bit15~bit8: waiting condition (#1) 

H00: pulse sending completion 

H01: wait time 

H02: wait signal 

H03: ACT time 

H04: EXT signal 

H05: EXT signal or pulse sending completion  

bit7~bit0: waiting condition register type  

0 
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  H00: constant  

  H01: D 

  H02: HD 

  H03: FD 

  H04: X 

  H05: M 

H06: HM 

HD15  

(double word)  
Constant value/ register no. (for waiting condition)(#1) 0 

HD17 

bit7~bit0: jump register type  

  H00: constant value  

  H01: D 

  H02: HD 

H03: FD 

0 

HD+18  

(double word)  
Constant value/register no. (for jump register)( #1) 0 

HD+20  

(double word)  
Pulse frequency (#2) 20 

HD+22  

(double word)  

Pulse number (#2) -200 

HD+24 Waiting condition, waiting condition register type (#2) 0 

HD+25 

(double word) 
Constant value or register no. (for waiting condition) (#2) 0 

HD+27 Jump type, jump register type (#2) 0 

HD+28 

(double word) 
Constant value or register no. (for jump register) (#2) 0 

 

(4) System parameters 
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SFD900 Pulse parameter setting  

Bit 1: pulse direction logic 

 0: positive logic 1: negative logic, 

default is 0  

Bit 2: use soft limit function 

 0: not use 1: use  default is 0  

Bit 3: mechanical return to origin 

direction  

0: negative direction 1: positive 

direction  default is 0 

Bit 10~8: pulse unit 

Bit8: 0: pulse number 1: equivalent 

   000: pulse number 

   001: 1 um 

   011: 0.01mm 

   101: 0.1mm 

   111: 1 mm 

   Default is 000 

Bit15: interpolation coordinate mode  

0: cross coordinate 1: polar coordinate 

   Default is 0 

1792 
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SFD901 Pulse sending mode  

Bit 0: pulse sending mode  

0: complete mode 1: subsequence 

mode, default is 0 

0 

SFD902 
Pulse number/1 rotation low 

16 bits  
20000 

SFD903 
Pulse number/1 rotation high 

16 bits  

SFD904 
Motion quantity/1 rotation 

low 16 bits   
10 

SFD905 
Motion quantity/1 rotation 

high 16 bits  

SFD906 Pulse direction terminal  Y terminal no., 0xFF is no terminal 2 

SFD907 Direction delay time Default is 20, unit: ms 20 

SFD908 
Gear clearance positive 

compensation   
0 

SFD909 
Gear clearance negative 

compensation  
0 

SFD910 Electrical origin low 16 bits   0 

SFD911 Electrical origin high 16 bits  0 
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SFD912 Signal terminal state setting 

Bit0: origin signal switch state  

Bit1: Z phase switch state  

Bit2: positive limit switch state  

Bit3: negative limit switch state  

0: normally open(positive logic)  

1: normally close(negative logic) 

default is 0 

0 

SFD914 Z phase terminal setting 
Bit0~bit7: set X terminal, 0xFF is no 

terminal(interruption)  
0xFF 

SFD915 Limit terminal setting  

Bit7~bit0: X terminal of positive 

limit, 0xFF is no terminal 

Bit15~bit8: X terminal of negative 

limit, 0xFF is no terminal 

FFFF 

SFD917 
Clear signal CLR output 

terminal 

Bit0~Bit7: Y terminal, 0xFF is no 

terminal 
0xFF 

SFD918 
Returning speed VH low 16 

bits  
0 

SFD919 
Returning speed VH high 16 

bits  
0 

SFD922 
Crawling speed VC low 16 

bits   
0 

SFD923 
Crawling speed VC high 16 

bits  
0 

SFD924 
Mechanical origin position 

low 16 bits   
0 

SFD925 
Mechanical origin position 

high 16 bits  
0 

SFD926 Z phase numbers  0 

SFD927 CLR signal delay time Default 20, unit: ms 20 

SFD928 Grinding wheel radius(polar 

coordinate)  

Low 16 bits 0 

SFD929 High 16 bits 0 

SFD930 
Soft limit positive limit value  

Low 16 bits 0 

SFD931 High 16 bits 0 

SFD932 Soft limit negative limit 

value  

Low 16 bits 0 

SFD933 High 16 bits 0 

é  
 

 
 

SFD950 
Pulse default speed low 16 

bits  

It will send pulse with default speed 

when the speed is 0.  

20 
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r
o
u
p
 
1

 

SFD951 
Pulse default speed high 16 

bits 
0 

SFD952 
Pulse default speed 

acceleration time   
100 
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SFD953 
Pulse default speed 

deceleration time  
200 

SFD954 
Acceleration and 

deceleration time   

0 

SFD955 
Pulse acceleration and 

deceleration mode  

Bit 1~0: acc/dec mode 

 00: line 

 01: S curve 

 10: sine curve 

 11: reserved  

Bit 15~2: reserved  

0 

SFD956 Max speed limit low 16 bits   100 

SFD957 Max speed limit high 16 bits  0 

SFD958 Initial speed low 16 bits   0 

SFD959 Initial speed high 16 bits   0 

SFD960 Stop speed low 16 bits   0 

SFD961 Stop speed high 16 bits   0 

SFD962 
Follow performance 

parameters 

1~100, 100 means the time constant is 

one tick, 1 means the time constant is 

100 tick.  

50 

SFD963 
Follow feedforward 

compensation  0~100, percentage  

0 

é    

Note:  

ń1: As there are many configuration parameters of PLSR, we suggest to use software 

configuration table to set the parameters.  

ń2: if user needs to set each segment pulse frequency and pulse numbers in the HMI, please 

configure through the configuration table first, then use instruction DMOV in the program 

to set the registers (S0+N*10+0, S0+N*10+2). 

For example: 

DMOV  HD200  HD10        //HD200 set segment 1 pulse frequency in HMI  

DMOV  HD202  HD12        //HD202 set segment 1 pulse numbers in HMI 

DMOV  HD204  HD20        //HD204 set segment 2 pulse frequency in HMI 

DMOV  HD206  HD22        //HD206 set segment 2 pulse numbers in HMI 

 

It can also set pulse frequency and numbers in registers HD10, HD12, HD20, HD22 directly in the 

HMI.  

 

 

                     

 

 

 

 

 

Example 5 
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There is a transmission mechanism which includes one servo drive (electronic gear ratio is 1:1), 

one servo motor (encoder is 2500ppr), it connects the ball screw through a reducer (the reduction 

ratio is 1:2), the ball screw pitch is 5mm, the ball screw drives a working table which can move 

left and right. Now it needs to move forth and back on the table, A to B distance is 200mm, A to B 

speed is 20mm/s, B to A speed is 30mm/s, acceleration time is 100ms, deceleration time is 200ms, 

the pulse direction terminal is Y2, the mechanical clearance of A to B to A is 3mm, B to A to B is 

2mm.          

Servo 

motor
Reduction 

structure

Load shaft

BA
 

Mechanical structure 

 

We can calculate the following things: 

Pulse number per rotate= 20000 = 2500 * 4 *
2

1

Moving quantity= pitch =  5mm

20mm/ s =      * 20000 = 80000pulse/ s 
20mm
5mm

30mm/ s =      * 20000 = 120000pulse/ s 
30mm
5mm

 

As the acceleration and deceleration time for forward motion and reverse motion is same, but the 

max frequency is different, so their acceleration and deceleration slope is different. 

Forward acceleration slope: 80000Hz/100ms, forward deceleration slope: 80000Hz/200ms. 

Reverse acceleration slope: 120000Hz/100ms, reverse deceleration slope: 120000Hz/200ms. 

We needs to set two groups of parameter as there are two groups of acc/dec slope. 

The max frequency is 40K/s and 120K/s, less than 200K/s, so PLC can work normally. 

 

ü Pulse curve 
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t0 t 1

F

20mm/ s

30mm/ s

t 2

t 3 t 1 t 2

t 3

t 1=100ms

t 2=200ms

t 3=30ms

 

ü Pulse instruction 

PLSR HD0 HD100 D0
M0

SM1000

SM1000
MOV K2 D0

Y0

MOV K1 D0

D0  K1

D0  K2

 

 

ü Pulse data configuration 

(1) Pulse segment configuration 

 

Relative mode  
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Absolute mode 

(2) System parameters 
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(3) Pulse data address distribution table(relative mode) 

Address  Notes  Value  

HD0  

(double word) 
Pulse total segments (1 to 100) 2 

HD2 (8 words)  Reserved  0 

HD10  

(double words)  
Pulse frequency (#1) 20 

HD12 (double 

word) 
Pulse number (#1) 200 

HD14 

bit15~bit8: waiting condition (#1) 

H00: pulse sending completion 

H01: wait time 

H02: wait signal 

H03: ACT time 

H04: EXT signal 

H05: EXT signal or pulse sending completion  

bit7~bit0: waiting condition register type  

  H00: constant  

  H01: D 

  H02: HD 

  H03: FD 

  H04: X 

  H05: M 

H06: HM 

0 

HD15  

(double word)  
Constant value/ register no. (for waiting condition)(#1) 0 

HD17 

bit7~bit0: jump register type  

  H00: constant value  

  H01: D 

  H02: HD 

H03: FD 

0 

HD+18  

(double word)  
Constant value/register no. (for jump register)( #1) 0 

HD+20  

(double word)  
Pulse frequency (#2) 20 

HD+22  

(double word)  

Pulse number (#2) -200 

HD+24 Waiting condition, waiting condition register type (#2) 0 

HD+25 

(double word) 
Constant value or register no. (for waiting condition) (#2) 0 

HD+27 Jump type, jump register type (#2) 0 

HD+28 

(double word) 
Constant value or register no. (for jump register) (#2) 0 
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(4) System parameters 

SFD900 Pulse parameter setting  

Bit 1: pulse direction logic 

 0: positive logic 1: negative logic, 

default is 0  

Bit 2: use soft limit function 

 0: not use 1: use  default is 0  

Bit 3: mechanical return to origin 

direction  

0: negative direction 1: positive 

direction  default is 0 

Bit 10~8: pulse unit 

Bit8: 0: pulse number 1: equivalent 

   000: pulse number 

   001: 1 um 

   011: 0.01mm 

   101: 0.1mm 

   111: 1 mm 

   Default is 000 

Bit15: interpolation coordinate mode  

0: cross coordinate 1: polar coordinate 

   Default is 0 
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SFD901 Pulse sending mode  

Bit 0: pulse sending mode  

0: complete mode 1: subsequence 

mode, default is 0 

0 

SFD902 
Pulse number/1 rotation low 

16 bits  
20000 

SFD903 
Pulse number/1 rotation high 

16 bits  
0 

SFD904 
Motion quantity/1 rotation 

low 16 bits   
5 

SFD905 
Motion quantity/1 rotation 

high 16 bits  
0 

SFD906 Pulse direction terminal  Y terminal no., 0xFF is no terminal 2 

SFD907 Direction delay time Default is 20, unit: ms 20 

SFD908 
Gear clearance positive 

compensation   
0 

SFD909 
Gear clearance negative 

compensation  
0 

SFD910 Electrical origin low 16 bits   0 

SFD911 Electrical origin high 16 bits  0 



1 Pulse output 

105 

SFD912 Signal terminal state setting 

Bit0: origin signal switch state  

Bit1: Z phase switch state  

Bit2: positive limit switch state  

Bit3: negative limit switch state  

0: normally open(positive logic)  

1: normally close(negative logic) 

default is 0 

0 

SFD914 Z phase terminal setting 
Bit0~bit7: set X terminal, 0xFF is no 

terminal(interruption)  
0xFF 

SFD915 Limit terminal setting  

Bit7~bit0: X terminal of positive 

limit, 0xFF is no terminal 

Bit15~bit8: X terminal of negative 

limit, 0xFF is no terminal 

FFFF 

SFD917 
Clear signal CLR output 

terminal 

Bit0~Bit7: Y terminal, 0xFF is no 

terminal 
0xFF 

SFD918 
Returning speed VH low 16 

bits  
0 

SFD919 
Returning speed VH high 16 

bits  
0 

SFD922 
Crawling speed VC low 16 

bits   
0 

SFD923 
Crawling speed VC high 16 

bits  
0 

SFD924 
Mechanical origin position 

low 16 bits   
0 

SFD925 
Mechanical origin position 

high 16 bits  
0 

SFD926 Z phase numbers  0 

SFD927 CLR signal delay time Default 20, unit: ms 20 

SFD928 Grinding wheel radius(polar 

coordinate)  

Low 16 bits 0 

SFD929 High 16 bits 0 

SFD930 
Soft limit positive limit value  

Low 16 bits 0 

SFD931 High 16 bits 0 

SFD932 Soft limit negative limit 

value  

Low 16 bits 0 

SFD933 High 16 bits 0 

é  
 

 
 

SFD950 
Pulse default speed low 16 

bits  

It will send pulse with default speed 

when the speed is 0.  

20 
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SFD951 
Pulse default speed high 16 

bits 
0 

SFD952 
Pulse default speed 

acceleration time   
100 
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SFD953 
Pulse default speed 

deceleration time  
200 

SFD954 
Acceleration and 

deceleration time   

30 

SFD955 
Pulse acceleration and 

deceleration mode  

Bit 1~0: acc/dec mode 

 00: line 

 01: S curve 

 10: sine curve 

 11: reserved  

Bit 15~2: reserved  

0 

SFD956 Max speed limit low 16 bits   50 

SFD957 Max speed limit high 16 bits  0 

SFD958 Initial speed low 16 bits   0 

SFD959 Initial speed high 16 bits   0 

SFD960 Stop speed low 16 bits   0 

SFD961 Stop speed high 16 bits   0 

SFD962 
Follow performance 

parameters 

1~100, 100 means the time constant is 

one tick, 1 means the time constant is 

100 tick.  

50 

SFD963 
Follow feedforward 

compensation  0~100, percentage  

0 

é    

SFD970 
Pulse default speed low 16 

bits  

It will send pulse with default speed 

when the speed is 0.  

30 
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SFD971 
Pulse default speed high 16 

bits 
0 

SFD972 
Pulse default speed 

acceleration time   
100 

SFD973 
Pulse default speed 

deceleration time  
200 

SFD974 
Acceleration and 

deceleration time   

30 

SFD975 
Pulse acceleration and 

deceleration mode  

Bit 1~0: acc/dec mode 

 00: line 

 01: S curve 

 10: sine curve 

 11: reserved  

Bit 15~2: reserved  

0 

SFD976 Max speed limit low 16 bits   50 

SFD977 Max speed limit high 16 bits  0 

SFD978 Initial speed low 16 bits   0 

SFD979 Initial speed high 16 bits   0 

SFD980 Stop speed low 16 bits   0 
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SFD981 Stop speed high 16 bits   0 

SFD982 
Follow performance 

parameters 

1~100, 100 means the time constant is 

one tick, 1 means the time constant is 

100 tick.  

50 

SFD983 
Follow feedforward 

compensation  0~100, percentage  

0 

é    

Note:  

ń1: As there are many configuration parameters of PLSR, we suggest to use software 

configuration table to set the parameters.  

ń2: if user needs to set each segment pulse frequency and pulse numbers in the HMI, please 

configure through the configuration table first, then use instruction DMOV in the program 

to set the registers (S0+N*10+0, S0+N*10+2). 

For example: 

DMOV  HD200  HD10        //HD200 set segment 1 pulse frequency in HMI  

DMOV  HD202  HD12        //HD202 set segment 1 pulse numbers in HMI 

DMOV  HD204  HD20        //HD204 set segment 2 pulse frequency in HMI 

DMOV  HD206  HD22        //HD206 set segment 2 pulse numbers in HMI 

 

It can also set pulse frequency and numbers in registers HD10, HD12, HD20, HD22 directly in the 

HMI.  

 

 

 

1-2-3̈Variable frequency pulse output [PLSF]  

 

Â Instruction summarization 

Variable frequency pulse output instruction. 

Variable frequency pulse output [PLSF] 

16-bit - 32-bit instruction PLSF 

Execution 

condition 

Normally open/close coil Suitable mode XG1, XG2 

Hardware  - Software  - 

 

Â Operand  

Operand  Function  Type  

S0 Pulse frequency 32-bit, double word 

S1 System parameters (1 to 4) 32-bit, double word 

D Pulse output terminal Bit 
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Â Suitable soft component 

 

 

 

 

 

 

 

 

 

*Note: D means D, HD. TD means TD, HTD. CD means CD, HCD, HSCD, HSD. DM means DM, DHM. 

DS means DS, DHS. M means M, HM, SM. S means S, HS. T means T, HT. C means C, HC. 

 

 

 

 

 

Instruction mode: 

PLSF HD0 K1

S0. S1.
M0

Y0

D.

RST M0
SM1000

 
 ̧ Frequency range: 1Hz ~100KHz or -100KHz ~ -1Hz(XG1), 1Hz ~150KHz or -150KHz ~ 

-1Hz (XG2) (note: PLC can output 100~200KHz pulse, but we cannot ensure all the servo 

drive can work fine, please connect 500ßresistor between output terminal and 24V power 

supply) 

 ̧ When the frequency is positive, it outputs pulse in forward direction, when the frequency is 

negative, it outputs pulse in reverse direction 

 ̧ Pulse direction terminal is set in system parameters  

 ̧ The pulse frequency outputting from Y terminal will change as the S0 value 

 ̧ HSD0 (double word) is cumulative pulse numbers, HSD2 (double word) is cumulative 

equivalents  

 ̧ The frequency jump (acceleration/deceleration) will dynamic adjust as pulse rising or falling 

slope (refer to chapter 1-2-1-3) 

 ̧ The system parameters are same to PLSR, refer to chapter 1-2-1-3  

 

 

 

 

 

Output mode 

Function and action 

Operand  System  

X Y M* S* T* C* Dn.m 

D  ǒ      

 

bit 

Operand  System  Constant  Module  

D* FD TD* CD* DX DY DM* DS* K /H ID QD 

S0 ǒ ǒ ǒ ǒ ǒ ǒ ǒ ǒ ǒ   

S1 ǒ ǒ       ǒ   

 

word 
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V0

V1

 

 ̧ The pulse output terminal is set in system parameters (refer to chapter 1-2-1-3) 

 ̧ When the frequency is positive, it outputs pulse in forward direction, when the frequency is 

negative, it outputs pulse in reverse direction 

 ̧ When S0 is 0, PLSF stop pulse outputting.  

 ̧ It will dynamic adjust pulse curve according to pulse slope and setting frequency. If the 

setting frequency is 0, pulse will stop outputting. And it will output pulses when setting 

frequency is non-zero value.  

 

 

 

 

 

Click pulse config/variable frequency output. 

 

Configure the direction terminal in the common parameter, and configure the acceleration and 

deceleration time in the corresponding parameter block. This example uses the first set of 

parameters, that is, the acceleration and deceleration time is configured in the first set of 

parameters. 

 

 

 

Instruction configuration 
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[Note]: 

ń 1: acceleration and deceleration time and default speed constitute the slope of acceleration and 

deceleration time. For example, the default speed is 1000Hz, and the acceleration and deceleration 

time is 10ms, that is, 10ms is required for every 1000Hz change in frequency until it changes to 

the set speed. 

ń 2: the 1st-4th set of parameters cannot be modified frequently. If it needs to be modified 

frequently or the acceleration and deceleration time should be set on the touch screen, please use 

the 0th set of parameters, and the parameter address can be viewed in the software. 
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(A) Pulse default speed acceleration deceleration time is 0  

The pulse frequency will change as setting frequency. 

 

(B) Pulse default speed acceleration deceleration time is not 0 

(1) the pulse is in stable segment when user setting new frequency, it will switch to setting 

frequency through the slope. 

Switching mode analysis 

V0

V1

V2

V3

V0

V1
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(2) the pulse is not in stable segment when user setting new frequency, it will switch to setting 

frequency through the slope. (present setting frequency > last time setting frequency, takes present 

setting frequency as target).  

User set target frequency V1 (V1>V0) before reaching setting frequency V0, at this time, it will go to new setting 

frequency V1 as the slope.  

 

(3) the pulse is not in stable segment when user setting new frequency, it will switch to setting 

frequency through the slope. (present setting frequency < last time setting frequency, and present 

setting frequency < present frequency). setting frequency as target). 

 

User set target frequency V1 (V1<V0, V1<present frequency) before reaching setting frequency V0, at this time, it 

will go to new setting frequency V1 as the down slope.  

 

 

                       

 

As below diagram, the working table needs to move from left to right position X10. Now the 

position X0 to X10 all installed proximity switch. The speed from left to X0 is V0, X0 to X1 

speed is V1, X1 to X2 speed is V2, X2 to X3 speed is V3, X3 to X4 speed is V4, X4 to X5 speed 

is V5, X5 to X6 speed is V6, X6 to X7 speed is V7, X7 to X10 speed is V8. 

Acceleration/deceleration slope is 1000Hz/100ms. Pulse direction terminal is Y2. 

 

 

Example 1 

V2
Target frequency is V1

V1

Target frequency is V2

V2

Target frequency

 is V1 V1

Target frequency is V2
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No. Speed name  Speed  No.  Speed name speed 

1 V0 1000Hz 6 V5 6000Hz 

2 V1 2000Hz 7 V6 7000Hz 

3 V2 3000Hz 8 V7 8000Hz 

4 V3 4000Hz 9 V8 9000Hz 

5 V4 5000Hz    

 

motor

X0 X1 X2 X3 X4 X5 X6 X7 X10
V0 V1 V2 V3 V4 V5 V6 V7 V8

 

Mechanical structure 

 

ü Pulse curve 

t

1000

0

F
( Hz)

2000

3000

4000

5000

6000

7000

8000

X0

X1
X2

X3
X4

X5
X6

X7

9000

X10

 



1 Pulse output 

114 

ü Pulse instruction 

DMOV K1000 HD0
SM2

K1 Y0
M0

PLSF HD0

DMOV K2000 HD0
X0

DMOV K3000 HD0
X1

DMOV K4000 HD0
X2

DMOV K5000 HD0
X3

DMOV K6000 HD0
X4

DMOV K7000 HD0
X5

DMOV K8000 HD0
X6

DMOV K9000 HD0
X7

X10

(   R   )
M0

 

ü Software configuration 

(1) Pulse segment configuration 

 

(2) System parameter configuration (relative mode) 
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(3) System parameters address: 
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SFD900 Pulse parameter setting  

Bit 1: pulse direction logic 

 0: positive logic 1: negative logic, 

default is 0  

Bit 2: use soft limit function 

 0: not use 1: use  default is 0  

Bit 3: mechanical return to origin 

direction  

0: negative direction 1: positive 

direction  default is 0 

Bit 10~8: pulse unit 

Bit8: 0: pulse number 1: equivalent 

   000: pulse number 

   001: 1 um 

   011: 0.01mm 

   101: 0.1mm 

   111: 1 mm 

   Default is 000 

Bit15: interpolation coordinate mode  

0: cross coordinate 1: polar coordinate 

   Default is 0 

0 

C
o
m
m
o
n
 
p
a
r
a
m
e
t
e
r

 

SFD901 Pulse sending mode  

Bit 0: pulse sending mode  

0: complete mode 1: subsequence 

mode, default is 0 

 

SFD902 
Pulse number/1 rotation low 

16 bits  
0 

SFD903 
Pulse number/1 rotation high 

16 bits  
0 

SFD904 
Motion quantity/1 rotation 

low 16 bits   
0 

SFD905 
Motion quantity/1 rotation 

high 16 bits  
0 

SFD906 Pulse direction terminal  Y terminal no., 0xFF is no terminal 2 

SFD907 Direction delay time Default is 20, unit: ms 20 

SFD908 
Gear clearance positive 

compensation   
0 

SFD909 
Gear clearance negative 

compensation  
0 

SFD910 Electrical origin low 16 bits   0 

SFD911 Electrical origin high 16 bits  0 
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SFD912 Signal terminal state setting 

Bit0: origin signal switch state  

Bit1: Z phase switch state  

Bit2: positive limit switch state  

Bit3: negative limit switch state  

0: normally open(positive logic)  

1: normally close(negative logic) 

default is 0 

0 

SFD914 Z phase terminal setting 
Bit0~bit7: set X terminal, 0xFF is no 

terminal(interruption)  
0xFF 

SFD915 Limit terminal setting  

Bit7~bit0: X terminal of positive 

limit, 0xFF is no terminal 

Bit15~bit8: X terminal of negative 

limit, 0xFF is no terminal 

FFFF 

SFD917 
Clear signal CLR output 

terminal 

Bit0~Bit7: Y terminal, 0xFF is no 

terminal 
0xFF 

SFD918 
Returning speed VH low 16 

bits  
0 

SFD919 
Returning speed VH high 16 

bits  
0 

SFD922 
Crawling speed VC low 16 

bits   
0 

SFD923 
Crawling speed VC high 16 

bits  
0 

SFD924 
Mechanical origin position 

low 16 bits   
0 

SFD925 
Mechanical origin position 

high 16 bits  
0 

SFD926 Z phase numbers  0 

SFD927 CLR signal delay time Default 20, unit: ms 20 

SFD928 Grinding wheel radius(polar 

coordinate)  

Low 16 bits 2 

SFD929 High 16 bits 0 

SFD930 
Soft limit positive limit value  

Low 16 bits 0 

SFD931 High 16 bits 0 

SFD932 Soft limit negative limit 

value  

Low 16 bits 0 

SFD933 High 16 bits 0 

é  
 

 
 

SFD950 
Pulse default speed low 16 

bits  

It will send pulse with default speed 

when the speed is 0.  

1000 

G
r
o
u
p
 
1

 

SFD951 
Pulse default speed high 16 

bits 
0 

SFD952 
Pulse default speed 

acceleration time   
100 
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SFD953 
Pulse default speed 

deceleration time  
100 

SFD954 
Acceleration and 

deceleration time   

0 

SFD955 
Pulse acceleration and 

deceleration mode  

Bit 1~0: acc/dec mode 

 00: line 

 01: S curve 

 10: sine curve 

 11: reserved  

Bit 15~2: reserved  

0 

SFD956 Max speed limit low 16 bits   3392 

SFD957 Max speed limit high 16 bits  3 

SFD958 Initial speed low 16 bits   0 

SFD959 Initial speed high 16 bits   0 

SFD960 Stop speed low 16 bits   0 

SFD961 Stop speed high 16 bits   0 

SFD962 
Follow performance 

parameters 

1~100, 100 means the time constant is 

one tick, 1 means the time constant is 

100 tick.  

0 

SFD963 
Follow feedforward 

compensation  0~100, percentage  

0 

é    

Note:  

ń1: As there are many configuration parameters of PLSF, we suggest to use software 

configuration table to set the parameters.  

 

 

 

 

 

 

 

As below diagram, the AD module collects 0-10V voltage signal and transforms to digital value 

0-16383, this value will be sent to PLSF pulse frequency register, and PLC will output the pulse 

curve changing as the voltage signal. 

Example 2 
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PLC
AD

module

R

24V

+  -

potentiometer

 

Structure diagram 

 

 For example: the output signal of potentiometer is shown as below:  

t0

F

10V

voltage signal diagram 

 

The transformed digital value is 0 to 16383 of 0-10V voltage signal, which means the pulse 

frequency is 0~16383Hz (because of the response problem, PLSF acceleration deceleration time is 

0). The relationship of voltage signal, digital value and pulse output frequency is shown as below 

diagram:  
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Relationship of voltage signal/digital value/pulse frequency 

 

ü Pulse instruction 

MOV ID10000 D0
SM0

K1 Y0
M0

PLSF HD0

DMOV D0 HD0

 

 

ü Software configuration 

(1) Pulse segment configuration 
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(2) System parameters (relative mode) 
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Note:  

ń1: As there are many configuration parameters of PLSF, we suggest to use software 

configuration table to set the parameters.  

 

 

1-2-4̈Relative single segment positioning [DRVI]  

 

Â Instruction overview 

Relative single segment positioning pulse instruction.  

Relative single segment positioning [DRVI] 

16-bit 

instruction 

- 32-bit 

instruction 

DRVI 

Execution 

condition 

Rising/falling edge coil  Suitable 

model 

XG1, XG2 

Hardware  V3.3.1 and up Software  V3.3 and up 

 

Â Operand  

Operand  Function  Type  

S0 Pulse numbers or soft component address  32-bit, BIN 

S1 Pulse frequency or soft component address 32-bit, BIN 

S2 Pulse acceleration/deceleration time or soft 

component address 

16-bit, BIN 

D0 Pulse output terminal  Bit  

D1 Pulse direction terminal  Bit  
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Â Suitable soft component 

 

 

 

 

 

 

 

 

 

 

 

*Note: D means D, HD. TD means TD, HTD. CD means CD, HCD, HSCD, HSD. DM means DM, DHM. 

DS means DS, DHS. M means M, HM, SM. S means S, HS. T means T, HT. C means C, HC. 

 

 

 

 

DRVI HD0 HD2

S0. S1.
M0

HD4

S2.

RST M0
SM1000

Y0

D1.

Y4

D2.

 

 ̧ Pulse frequency output range:1Hz ~100KHz (XG1), 1Hz ~150KHz (XG2) (note: PLC can 

output 100~200KHz pulse, but we cannot ensure all the servo drive can work fine, please 

connect 500ßresistor between output terminal and 24V power supply) 

 ̧ Pulse numbers: K-2,147,483,648 ~ K2,147,483,647; negative value means output pulse in 

reverse direction.  

 ̧ Relative driving mode: move from the present position (the distance between present position 

and target position), HSD0, HSD2, HSD4, HSD6éé are the reference point. 

 

b- a

origin

̂0, 0̃
Y0

Present 
position

Target 
position

̂a, 0̃ ̂b, 0̃

 

Function and action 

Operand  System  

X Y M* S* T* C* Dn.m 

D1  ǒ      

D2  ǒ      

 

Bit  

Operand  System  Constant  Module  

D* FD TD* CD* DX DY DM* DS* K /H ID QD 

S0 ǒ ǒ ǒ ǒ ǒ ǒ ǒ ǒ ǒ   

S1 ǒ ǒ ǒ ǒ ǒ ǒ ǒ ǒ ǒ   

S2 ǒ ǒ ǒ ǒ ǒ ǒ ǒ ǒ ǒ   

 

Word  
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 ̧ The pulse number is accumulated in register HSD0 (double word).  

 ̧ The pulse frequency can be real-time changed when the instruction is executing, the new 

frequency will be effective at once. (PLC firmware v3.4.5 and up can support)  

 ̧ Acceleration and deceleration time and output pulse frequency determine the pulse rise/fall 

slope. Generally, the acceleration time and deceleration time are the same. However, if the 

pulse frequency is modified during the execution of the command, it will accelerate / 

decelerate to the new pulse frequency according to the first rise / fall slope, and will 

decelerate to 0 according to the first fall slope at the end of the pulse. 

Acceleration time Deceleration time

Initial speed V1

Hz

t0

New speed V2

Rise slope K

The slope remains unchanged 

and remains K

Fall slope -K

 

 ̧ The direction of relative positioning instruction depends on S0 (pulse number), if the number 

of pulses is set to a positive value, the pulse is sent in forward direction and the accumulative 

pulse register (HSD0, HSD4...) value increases, if the number of pulses is set to a negative 

value, the pulse is sent in reverse direction and the accumulative pulse register (HSD0, 

HSD4...) value decreases. 

 ̧ DRVI does not use the system parameter block configuration mode, if the public and the first 

set of parameters (except the deceleration parameters) are configured, they will be effective 

for DRVI. 

 

 

 

 

 

 

 

 

Example 1 

X axis present coordinates is (100, 0), it needs to move to target position 

(3000, 0) with the speed 1000Hz, start frequency and end frequency is 0Hz, 

pulse output terminal is Y0, direction terminal is Y4. As HSD0(dword) 

present value is 100, the relative distance from target position 3000 to present 

position 100 is 3000-100=2900. The execution diagram of DRVI is shown as 

below:  
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origin

̂0,0̃

Start point

̂100,0̃

Target point

̂3000,0̃

Relative distance is 2900

Y

X

 

Pulse coordinates diagram 

Start 

frequency 

0Hz
Acceleration 

time 100ms

Deceleration time 

150ms

End 

frequency 

0Hz

Pulse number=2900

1000Hz
Hz

t0

Pulse curve diagram 

 

ü Program:  

DMOV K2900 HD0
SM2

DMOV K1000 HD2

DMOV K100 HD4

HD0 HD2 HD4
M0

SM1000

(   R   )
M0

Y0 Y4DRVI

 

 

 

 

 

 

 

 

 

 

 

 

//set pulse number to 2900 

//set pulse frequency to 1000 

//set acceleration/deceleration to 100 

//execute the DRVI instruction  

 

//reset M0 at the falling edge of pulse 

outputting end flag 

Example 2 

X axis present coordinates is (3000, 0), it needs to move to target position 

(100, 0) with the speed 1000Hz, start frequency and end frequency is 0Hz, 

pulse output terminal is Y0, direction terminal is Y4. As HSD0(dword) 

present value is 3000, the relative distance from target position 100 to present 

position 3000 is 100-3000=-2900. The execution diagram of DRVI is shown 

as below:  
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origin

̂0,0̃

Target point

̂100,0̃

Start point

̂3000,0̃

Relative distance 

-2900

Y

X

 

Pulse coordinate diagram 

 

Start 

frequency 

0Hz

Acceleration 

time 100ms

Deceleration time 

150ms
End 

frequency 

0Hz

Pulse number=

-2900

1000Hz

Hz

t0

 

Pulse curve diagram 

 

ü Program:  

DMOV K-2900 HD0
SM2

DMOV K1000 HD2

DMOV K100 HD4

HD0 HD2 HD4
M0

SM1000

(   R   )
M0

Y0 Y4DRVI

 

 

 

 

 

 

 

 

 

 

 

Example 3 
There is a ball screw workbench, the motor has 5000 pulses per circle, X axis 

present coordinate is (100mm, 0), start speed and end speed is 0mm/s, it 

needs to reach the target position (220mm, 0) with the speed 15000

̂30mm/s,̃ the pulse output terminal is Y0, pulse direction terminal is Y4,as 

the accumulated pulse number register HSD0 present value is 50000 

(100mm), the relative distance from target position 110000 (220mm) to 

present position 50000 (100mm) is 60000=110000-50000. The execution 

diagram of DRVI is shown as below:  

 

//set pulse number to -2900 

//set pulse frequency to 1000 

//set acceleration/deceleration to 100 

//execute the DRVI instruction  

 

//reset M0 at the falling edge of pulse 

outputting end flag 
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motor

Ball screw pitch: 10mm

Present position Target position

̂100mm, 0̃ ̂220mm, 0̃

 

Ball srew diagram 

origin

̂0,0̃

Start point

̂100mm,0̃

Target point

̂220mm,0̃

Relative distance 

120mm

Y

X

 

Pulse coordinate diagram 

Start speed 

0mm/s

Acceleration 

time 100ms

Deceleration time 

150ms

End speed 

0mm/s

Moving 

distance=120mm

30mm/ sspeed

t0

pulse curve diagram 

 

ü Program: 
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DMOV K60000 HD0
SM2

DMOV K15000 HD2

DMOV K100 HD4

HD0 HD2 HD4
M0

SM1000

(   R   )
M0

Y0 Y4DRVI

 

 

 

 

 

 

 

There is a ball screw workbench, the motor has 5000 pulses per circle, X axis present coordinate is 

(220mm, 0), start speed and end speed is 0mm/s, it needs to reach the target position (100mm, 0) 

with the speed 15000̂30mm/s,̃ the pulse output terminal is Y0, pulse direction terminal is Y4,as 

the accumulated pulse number register HSD0 present value is 110000 (220mm), the relative 

distance from target position 50000 (100mm) to present position 110000 (220mm) is 

-60000=50000-110000. The execution diagram of DRVI is shown as below:  

 

motor

Ball screw pitch: 10mm

Present positionTarget position

̂100mm, 0̃ ̂220mm, 0̃

 

Ball screw diagram 

origin

̂0,0̃

Target point

̂100mm,0̃

Start point

̂220mm,0̃

Relative distance 

-120mm

Y

X

 

Pulse coordinate diagram 

Example 4 

//set moving distance to 60000 

//set speed to 15000 

//set acceleration/deceleration to 100 

//execute the DRVI instruction  

 

//reset M0 at the falling edge of pulse 

outputting end flag 
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Start speed 

0mm/s

Acceleration 

time 100ms

Deceleration time 

150ms

End speed 

0mm/s

Moving distance =

-120mm

30mm/ s

Speed 

t0

 

Pulse curve diagram 

 

ü Program: 

DMOV K-60000 HD0
SM2

DMOV K15000 HD2

DMOV K100 HD4

HD0 HD2 HD4
M0

SM1000

(   R   )
M0

Y0 Y4DRVI

 

 

 

 

1-2-5̈Absolute single-segment positioning [DRVA]  

 

1. Instruction summarization 

Absolute single-segment positioning instruction.  

Absolute single-segment positioning [DRVA] 

16-bit 

instruction 

- 32-bit 

instruction 

DRVA 

Execution 

condition 

Rising/falling edge of the coil  Suitable 

model 

XG1, XG2 

Hardware  V3.3.1 and up Software  V3.3 and up 

2. operand  

Operand  Function  Type  

S0 Output pulse numbers register address  32-bit, BIN 

//set moving distance to -60000 

//set speed to 15000 

//set acceleration/deceleration to 100 

//execute the DRVI instruction  

 

//reset M0 at the falling edge of pulse 

outputting end flag 
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S1 Output pulse frequency register address  32-bit, BIN 

S2 Pulse acceleration/deceleration time register 

address  

16-bit, BIN 

D0 Pulse output terminal  Bit  

D1 Pulse output direction  Bit  

 

3. Suitable soft component 

 

 

 

 

 

 

 

 

 

 

 

 

*Note: D means D, HD. TD means TD, HTD. CD means CD, HCD, HSCD, HSD. DM means DM, DHM. 

DS means DS, DHS. M means M, HM, SM. S means S, HS. T means T, HT. C means C, HC. 

 

 

 

 

 

DRVA HD0 HD2

S0. S1.
M0

HD4

S2.

RST M0
SM1000

Y0

D1.

Y4

D2.

 

 ̧ Pulse frequency output range:1Hz ~100KHz (XG1), 1Hz ~150KHz (XG2) (note: PLC can 

output 100~200KHz pulse, but we cannot ensure all the servo drive can work fine, please 

connect 500ßresistor between output terminal and 24V power supply) 

 ̧ Pulse numbers: K-2,147,483,648 ~ K2,147,483,647; negative value means output pulse in 

reverse direction.  

 ̧ Absolute driving mode: move from the origin point (the distance between origin position and 

target position), origin point is the reference point. 

word 

Function and action 

Operand  System  

X Y M* S* T* C* Dn.m 

D0  ǒ      

D1  ǒ      

 

Bit  

Operand  System  Constant  Module  

D* FD TD* CD* DX DY DM* DS* K /H ID QD 

S0 ǒ ǒ ǒ ǒ ǒ ǒ ǒ ǒ ǒ   

S1 ǒ ǒ ǒ ǒ ǒ ǒ ǒ ǒ ǒ   

S2 ǒ ǒ ǒ ǒ ǒ ǒ ǒ ǒ ǒ   
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b

origin

̂0, 0̃Y0

Present position
Target position̂a,0̃ ̂b,0̃  

 ̧ DRVA does not use the system parameter block configuration mode, if the public and the first 

set of parameters (except the deceleration parameters) are configured, they will be effective 

for DRVA. 

 ̧ The pulse number is accumulated in register HSD0 (double word).  

 ̧ The pulse frequency can be real-time changed when the instruction is executing, the new 

frequency will be effective at once. (PLC firmware v3.4.5 and up can support)  

 ̧ Acceleration and deceleration time and output pulse frequency determine the pulse rise / fall 

slope. Generally, the acceleration time and deceleration time are the same. However, if the 

pulse frequency is modified during the execution of the command, it will accelerate / 

decelerate to the new pulse frequency according to the first rise / fall slope, and will 

decelerate to 0 according to the first fall slope at the end of the pulse. 

Acceleration time Deceleration time

Initial speed V1

Hz

t0

New speed V2

Rise slope K

The slope remains unchanged 

and remains K

Fall slope -K

 

 ̧ The direction of absolute positioning instruction depends on whether the target position is 

larger than present position, if the target position is larger than present position(the target 

position is on the right of present position on the axis), the pulse is sent in forward direction 

and the accumulative pulse register (HSD0, HSD4...) value increases; if the target position is 

smaller than present position(the target position is on the left of present position on the axis), 

the pulse is sent in reverse direction and the accumulative pulse register (HSD0, HSD4...) 

value decreases, if the target position is equal to present position(the target position overlaps  

present position on the axis), it will not send pulse. 

 ̧ When S0 parameters are same to pulse accumulated register HSD0, SM1000 will not act, no 

falling edge. 
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origin

̂0,0̃

Start point

̂100,0̃

Target point

̂3000,0̃

Relative distance 

2900

Y

X

 

Pulse coordinate diagram 

Start frequency 

0Hz

Acceleration 

time 100ms

Deceleration time 

100ms

End frequency 

0Hz

Pulse number =2900

1000Hz
Hz

t0

 

Pulse curve diagram 

 

 

 

ü Program: 

DMOV K3000 HD0
SM2

DMOV K1000 HD2

DMOV K100 HD4

HD0 HD2 HD4
M0

SM1000

(   R   )
M0

Y0 Y4DRVA

 

 

 

//set pulse number to 3000 

//set pulse frequency to 1000 

//set acceleration/deceleration to 100 

//execute the DRVA instruction  

 

//reset M0 at the falling edge of pulse 

outputting end flag 

Example 1 
X axis present coordinates is (100, 0), it needs to move to target position 

(3000, 0) with the speed 1000Hz, start frequency and end frequency is 0Hz, 

pulse output terminal is Y0, direction terminal is Y4. As HSD0(dword) 

present value is 100, the target position is 3000, target position is larger than 

present position, send forward direction pulse, the execution diagram of 

DRVA is shown as below:  
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origin

̂0,0̃

Target point

̂100,0̃

Start point

̂3000,0̃

Relative distance 

-2900

Y

X

 

Pulse coordinate diagram 

Start frequency 

0Hz

Acceleration time 

100ms

Deceleration time 

150ms

End frequency 

0Hz

Pulse number=-2900

1000Hz

Hz

t0

 

Pulse curve diagram 

ü Program: 

DMOV K100 HD0
SM2

DMOV K1000 HD2

DMOV K100 HD4

HD0 HD2 HD4
M0

SM1000

(   R   )
M0

Y0 Y4DRVA

 

 

X axis present coordinates is (3000, 0), it needs to move to target position 

(100, 0) with the speed 1000Hz, start frequency and end frequency is 0Hz, 

pulse output terminal is Y0, direction terminal is Y4. As HSD0(dword) 

present value is 3000, the target position is 100, present position is 3000, the 

relative ditance is 100-3000=-2900, the execution diagram of DRVA is shown 

as below:  

 

//set pulse number to 100 

//set pulse frequency to 1000 

//set acceleration/deceleration to 100 

//execute the DRVA instruction  

 

//reset M0 at the falling edge of pulse 

outputting end flag 

Example 2 
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motor

Ball screw pitch: 10mm

Present position Target position

̂100mm, 0̃ ̂220mm, 0̃

 

Ball srew diagram 

origin

̂0,0̃

Start point

̂100mm,0̃

Target point

̂220mm,0̃

Relative distance 

120mm

Y

X

 

Pulse coordinate diagram 

Example 3 
There is a ball screw workbench, the motor has 5000 pulses per circle, X axis 

present coordinate is (100mm, 0), start speed and end speed is 0mm/s, it 

needs to reach the target position (220mm, 0) with the speed 15000

̂30mm/s̃, the pulse output terminal is Y0, pulse direction terminal is Y4, 

as the accumulated pulse number register HSD0 present value is 50000 

(100mm), the relative distance from target position 110000 (220mm) to 

present position 50000 (100mm) is 60000=110000-50000. The execution 

diagram of DRVA is shown as below:  
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Start speed 

0mm/s

Acceleration 

time 100ms

Deceleration time 

150ms

End speed 

0mm/s

Moving 

distance=120mm

30mm/ sspeed

t0

pulse curve diagram 

 

ü Program: 

DMOV K110000 HD0
SM2

DMOV K15000 HD2

DMOV K100 HD4

HD0 HD2 HD4
M0

SM1000

(   R   )
M0

Y0 Y4DRVA

 

 

 

 

 

There is a ball screw workbench, the motor has 5000 pulses per circle, X axis present coordinate is 

(220mm, 0), start speed and end speed is 0mm/s, it needs to reach the target position (100mm, 0) 

with the speed 15000̂30mm/s,̃ the pulse output terminal is Y0, pulse direction terminal is Y4, as 

the accumulated pulse number register HSD0 present value is 110000 (220mm), the relative 

distance from target position 50000 (100mm) to present position 110000 (220mm) is 

-60000=50000-110000. The execution diagram of DRVA is shown as below:  

 

//set moving distance to 110000 

//set speed to 15000 

//set acceleration/deceleration to 100 

//execute the DRVA instruction  

 

//reset M0 at the falling edge of pulse 

outputting end flag 

Example 4 
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motor

Ball screw pitch: 10mm

Present positionTarget position

̂100mm, 0̃ ̂220mm, 0̃

 

Ball screw diagram 

origin

̂0,0̃

Target point

̂100mm,0̃

Start point

̂220mm,0̃

Relative distance 

-120mm

Y

X

 

Pulse coordinate diagram 

 

Start speed 

0mm/s

Acceleration 

time 100ms

Deceleration time 

150ms

End speed 

0mm/s

Moving distance =

-120mm

30mm/ s

Speed 

t0

 

Pulse curve diagram 
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ü Program: 

DMOV K50000 HD0
SM2

DMOV K15000 HD2

DMOV K100 HD4

HD0 HD2 HD4
M0

SM1000

(   R   )
M0

Y0 Y4DRVA

 

 

 

 

1-2-6̈Mechanical origin return  [ZRN]  

 

1. Instruction overview 

Mechanical origin return instruction. (note: ZRN cannot support the function of soft limit and 

origin auxiliary signal) 

Mechanical origin return [ZRN] 

16-bit 

instruction 

 32-bit 

instruction 

ZRN 

Execution 

condition 

Rising/falling edge of the coil  Suitable 

model 

XG1, XG2 

Hardware  - Software  - 

2. Operand 

Operand  Function  Type  

S System parameter block address  32-bit, double words 

D Pulse output terminal  Bit  

3. Suitable soft component 

 

 

 

 

 

 

 

 

 

 

*Note: D means D, HD. TD means TD, HTD. CD means CD, HCD, HSCD, HSD. DM means DM, DHM. 

DS means DS, DHS. M means M, HM, SM. S means S, HS. T means T, HT. C means C, HC. 

 

word 

Operand  System  

X Y M* S* T* C* Dn.m 

D  ǒ      

 

Bit  

Operand  System  Constant  Module  

D* FD TD* CD* DX DY DM* DS* K /H ID QD 

S ǒ ǒ ǒ ǒ ǒ ǒ ǒ ǒ ǒ   

 

//set moving distance to 50000 

//set speed to 15000 

//set acceleration/deceleration to 100 

//execute the DRVA instruction  

 

//reset M0 at the falling edge of pulse 

outputting end flag 
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ZRN K1
M0

S·

Y0

D

 

 ̧ The system parameter block please refer to chapter 1-2-1-3.  

 ̧ ZRN instruction panel configuration is shown as below:  

 

 

Please configure the origin direction, pulse direction terminal, origin signal, positive/negative limit 

in the common parameters. 

Function and action 
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The regression speed VH and crawling speed VC can be configured in the common parameter 

value or in the parameter block specified in the instruction. The acceleration and deceleration time 

is configured in the specified parameter block. This example specifies that the system parameter 

block is K1, which is configured in the first set of parameter blocks. 

 

Note: 

ń1: when VH and VC in the parameter block are configured, the value in the parameter block is 

used. When not configured in the parameter block, VH and VC in common parameters are used. If 

it is configured at the same time, it will be executed according to the configuration in the 

parameter block. 

ń2: if you need to modify VH, VC or acceleration and deceleration time frequently, please use 

the 0 set of parameters. 

ń3: acceleration and deceleration time and default speed constitute the slope of acceleration and 

deceleration time. For example, the default speed is 1000Hz, and the acceleration and deceleration 

time is 10ms, that is, 10ms is required for every 1000Hz change in frequency until it changes to 

the set speed. 
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After configured all the parameters, click write to PLC and ok. 

 

 ̧ Mechanical origin returning diagram:  

Negative 
limit

Origin Positive 
limit

Area Area 

4

1

2

3

Origin return 

speed

Crawling 

speed

5 6
Delay 

 

Note:  

If setting the servo Z phase, it starts to count the Z phase signal at the monment of leaving the 

origin signal with crawling speed (5), it stops mechanical origin return instruction after Z phase 

signal counting reached, please see below diagram:  
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Negative 
limit

origin Positive 
limit

Area Area 

4

1

2

3

Origin return 

speed

Crawling 

speed

5 6
Delay 

Count the Z phase
Servo Z 

phase

 

 

 ̧ Mechanical origin return movement 

(1) when the origin return starts, it accelerates as the acceleration slope, after reaching the origin 

return speed, it will move towards origin return direction with this speed. 

(2) when it meets the rising edge of origin signal, it will decelerate with deceleration slope until 

stop(frequency =0). 

(3) delay(direction delay time in SFD), then accelerate with acceleration slope until reaching the 

crawling speed, it stops origin return action at the moment of leaving the origin signal falling edge 

(if setting the Z phase pulse, it starts counting the Z phase after leaving the origin signal falling 

edge, it will stop origin return action after the counting value reached). 

(4) if setting the origin return clear signal CLR, it will output CLR signal and delay (the CLR 

signal delay time in SFD, CLR signal can be used to clear the servo motor error counter), finally, 

copy the mechanical origin position to present position and the origin return action finished. 

origin

Origin return 

speed

Start 

frequency

End 

frequency

Start 

frequency
Crawling 

speed  

No Z phase capture 
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origin

Origin return 

speed

Start 

frequency

End 

frequency

Start 

frequency

Crawling 

speed
Z phase pulse 

capture

Z phase capture 

 

Mechanical origin input terminal positive/negative logic (normally on/off) setting:  
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Mechanical orgin return setting notes:  

The origin signal terminal can select all input points on the PLC; However, if the selected input 

point is the external interrupt terminal on the PLC, the process of returning to the mechanical 

origin will be processed according to the interrupt, so as to further improve the accuracy of 

returning to the mechanical origin (it will not be affected if Z phase is used to return to the origin). 

The selected input point is the external interrupt terminal not from the PLC, which will be affected 

by the scanning cycle of PLC in the process of mechanical origin (it will not be affected if Z phase 

is used to return to the origin). For detailed external interrupt terminals, please refer to appendix 4 

of this manual. 

 

Pulse output terminal configuration table:  

PLC model 
Pulse 

channel 

Pulse 

output 

terminal 

Max output 

frequency 
Output mode Output format 

XG1-16T4 4 axes 
Y0, Y1, 

Y2, Y3 
0~100KHz Open collector  Pulse+direction 

XG2-26T4 4 axes 
Y0, Y1, 

Y2, Y3 
0~150KHz Open collector  Pulse+direction 

 

Note:  

1: PLC can output 200 KHz pulses, but we cannot sure that all servo is running, please connect 

500 ɋ resistance between output and 24V power supply. 

2. when using the positioning command, the pulse direction terminal can be freely defined in all 

the output transistor terminals except the pulse output terminal. 

3. response time of pulse output transistor is 0.5us, response time of other output transistors is 

below 0.2ms. 

4. when the pulse output terminal does not make the pulse output, it can also be used as the pulse 

direction terminal. 

 

Mechanical origin returning pulse direction signal:  
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Origin direction setting of mechanical origin returning: 
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Clear output signal CLR 

CLR signal setting, to output an output signal immediately after the end of returning to the 

mechanical origin, this signal can be sent to some other control equipment to achieve the purpose 

of rapid information transmission between each other. For example, after returning to the 

mechanical origin, the CLR signal is output to the servo driver immediately, so as to output 

clearance signal to clear the Error Counter of the servo motor. At last, copy the mechanical origin 

position value to the current position and the origin returning action is completed. The parameter 

configuration table is as follows: 

 

CLR signal delay time:  

the pulse width of CLR signal outputting after mechanical origin returning, the unit is ms, range is 

0~32767 (default 20ms). The parameter configuration table is as follows: 
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Return to mechanical 

origin pulse

CLR signal output

CLR signal pulse width

Return to origin end

CLR signal diagram 

Note: 

1. The CLR signal output terminal should use the output terminal of the PLC. 

2. Do not set the delay time of CLR signal too small, or the servo driver may be unable to receive 

the CLR signal. 

 

 

 

 

 

1. The table is in area 2 when ZRN instruction started:   

When the table is in area 2, it can be subdivided into three situations: the table is between the 

origin and the positive limit, the table is in the positive limit and the table is out of the positive 

limit. 

(1) The workbench is between origin and positive limit, return to origin in reverse direction 

 

Negative 

limit
origin

Positive 

limit

Area Area 

4

1

2

3

Return to origin 

speed

Crawling 

speed

5 6
delay

 

Reverse return to origin 

Actions:  

Motion analysis 
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(1) When the origin regression action starts, the acceleration is carried out first with the set 

acceleration slope, and the acceleration is accelerated to the origin regression speed, and then the 

regression speed of the origin is pushed back toward the mechanical origin direction. 

(2) When encountering the rising edge of the mechanical origin signal, slow down with the set 

deceleration slope until the deceleration to complete rest (frequency =0). 

(3) delay (direction delay time in SFD), and then accelerate as the set acceleration slope, move 

forward until reaching the crawling speed, when leaving the mechanical origin falling edge signal 

instantaneous stop zero movement (if it sets the Z phase pulse, it starts to count Z phase signal 

after leaving the origin signal falling edge, then immediately stop motion when the counting 

reached). 

(4) If "zeroing clear CLR signal" is set, it will output the clear signal immediately and delay (CLR 

signal delay time in SFD can be used to clear the Error Counter of the servo motor), At last, copy 

the mechanical origin position value to the current position and the zeroing action will be 

completed. 

 

Special case 1: 

When the acceleration of the just started ZRN instruction has reached the rising edge of the 

mechanical origin signal, the deceleration slope is used as the deceleration action until the 

deceleration is completely still (frequency =0); delay (direction delay time in SFD) and then run in 

reverse direction at low speed as acceleration slope until reach origin regression speed, when 

leaving the origin falling edge signal instantaneous stop zero movement (if it sets the Z phase 

pulse, it starts to count Z phase signal after leaving the origin signal falling edge, then immediately 

stop motion when the counting reached), if "zeroing clear CLR signal" is set, it will output the 

clear signal immediately and delay (CLR signal delay time in SFD can be used to clear the Error 

Counter of the servo motor), At last, copy the mechanical origin position value to the current 

position and the zeroing action will be completed. 

 

Negative 

limit
Origin 

Positive 

limit

Area Area 

3

12

Origin regression 

speed is 

accelerating

Crawling 

speed

4 5
delay
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Special case 2: 

When the acceleration of the just started ZRN instruction, it just accelerated to origin regression 

speed and reached the rising edge of the mechanical origin signal, the deceleration slope is used as 

the deceleration action until the deceleration is completely still (frequency =0); delay (direction 

delay time in SFD) and then run in reverse direction at low speed as acceleration slope until reach 

origin regression speed, when leaving the origin falling edge signal instantaneous stop zero 

movement (if it sets the Z phase pulse, it starts to count Z phase signal after leaving the origin 

signal falling edge, then immediately stop motion when the counting reached), if "zeroing clear 

CLR signal" is set, it will output the clear signal immediately and delay (CLR signal delay time in 

SFD can be used to clear the Error Counter of the servo motor), At last, copy the mechanical 

origin position value to the current position and the zeroing action will be completed. 

 

Negative 
limit

Origin Positive 
limit

Area Area 

3

1
2

Just accelerated to origin 

regression speed

Crawling 

speed
4 5

delay

 

Note:  

ń1: In the above cases, as long as the rising edge of the origin signal is touched (the right edge of 

the origin), whether the acceleration has reached the speed of returning to the mechanical origin, is 

in the process of acceleration, or just accelerated to the speed of returning to the origin, the 

deceleration starts immediately according to the deceleration slope, until the speed is 0. Similarly, 

when the working table described below touches the rising edge of the negative limit (the right 

edge of the negative limit) and the rising edge of the positive limit (the left edge of the positive 

limit), please operate in the same way. 

ń2: when it sets the servo Z phase pulse, Z phase pulse returning to origin capture function is 

effective, it will stop the mechanical origin regression in Z phase mode.  

ń3: If the stopping position falls beyond the negative limit position, it may lead to collision. 

Please try your best to avoid such situation. This can be done by reducing the set deceleration 

slope or lengthening the length between the negative limit and the mechanical limit. 

 

(2) workbench is between origin and positive limit, return to origin in forward direction 



1 Pulse output 

151 

Negative 
limit

origin Positive 
limit

Area Area 

1

2Return to origin speed

Crawling 

speed

9
delay

34

5

6

7 8

 

Return to origin in positive direction 

Action:  

(1) When the origin regression action starts, the acceleration is carried out first with the set 

acceleration slope, and the acceleration is accelerated to the origin regression speed, and then the 

regression speed of the origin moves toward the positive limit direction. 

(2) When encountering the rising edge of the positive limit signal, slow down with the set 

deceleration slope until the deceleration to complete rest (frequency =0). 

(3) Immediately reverse and start accelerating according to the specified acceleration slope until 

reaching origin regression speed, then the speed begins to recede towards the origin. 

(4) when encountering the rising edge of origin signal, slow down with the set deceleration slope 

until the deceleration to complete rest (frequency =0). 

(5) delay (direction delay time in SFD), and then accelerate as the set acceleration slope, move 

forward until reaching the crawling speed, when leaving the mechanical origin falling edge signal 

instantaneous stop zero movement (if it sets the Z phase pulse, it starts to count Z phase signal 

after leaving the origin signal falling edge, then immediately stop motion when the counting 

reached). 

(6) If "zeroing clear CLR signal" is set, it will output the clear signal immediately and delay (CLR 

signal delay time in SFD can be used to clear the Error Counter of the servo motor), At last, copy 

the mechanical origin position value to the current position and the zeroing action will be 

completed. 

 

Special case 1:  

For the just started ZRN instruction, when accelerating in the positive limit direction and already 

reached the rising edge of the positive limit signal, the deceleration slope is used as the 

deceleration action until the deceleration is completely still (frequency =0); then accelerate in 

reverse direction as acceleration slope until reach origin regression speed, then go back in origin 

direction, when meet the rising edge of origin signal, decelerate as deceleration slope until the 
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deceleration is completely still (frequency=0). Delay (direction delay time in SFD), low speed 

slow move in reverse direction with acceleration slope until reaching the origin regression speed,  

When leaving the origin falling edge signal instantaneous stop pulse outputting (if it sets the Z 

phase pulse, it starts to count Z phase signal after leaving the origin signal falling edge, then 

immediately stop zero return motion when the counting reached), if "zeroing clear CLR signal" is 

set, it will output the clear signal immediately and delay (CLR signal delay time in SFD can be 

used to clear the Error Counter of the servo motor), At last, copy the mechanical origin position 

value to the current position and the zeroing action will be completed. 

Negative 
limit

origin Positive 
limit

Area Area 

1

Origin regression speed

Crawling 

speed

8
delay

2

3
4

5

6 7

Origin regression speed 

is accelerating

 

 

Special case 2:  

For the just started ZRN instruction, when accelerating to origin regression speed in the positive 

limit direction and just reached the rising edge of the positive limit signal, the deceleration slope is 

used as the deceleration action until the deceleration is completely still (frequency =0); then 

accelerate in reverse direction as acceleration slope until reach origin regression speed, then go 

back in origin direction, when meet the rising edge of origin signal, decelerate as deceleration 

slope until the deceleration is completely still (frequency=0). Delay (direction delay time in SFD), 

low speed slow move in reverse direction with acceleration slope until reaching the origin 

regression speed,  

When leaving the origin falling edge signal instantaneous stop pulse outputting (if it sets the Z 

phase pulse, it starts to count Z phase signal after leaving the origin signal falling edge, then 

immediately stop zero return motion when the counting reached), if "zeroing clear CLR signal" is 

set, it will output the clear signal immediately and delay (CLR signal delay time in SFD can be 

used to clear the Error Counter of the servo motor), At last, copy the mechanical origin position 

value to the current position and the zeroing action will be completed. 
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Negative 
limit

origin Positive 
limit

Area Area 

1

Origin regression speed

Crawling 

speed

8
delay

2

3

4

5

6 7

Just accelerated to origin 

regression speed

 

 

Conclusion: 

In the above cases, as long as the rising edge of the origin signal is touched (the right edge of the 

origin), whether the acceleration has reached the speed of returning to the mechanical origin, is in 

the process of acceleration, or just accelerated to the speed of returning to the origin, the 

deceleration starts immediately according to the deceleration slope, until the deceleration is 0. 

Similarly, when the working table described below touched the rising edge of the negative limit 

(the right edge of the negative limit) and the rising edge of the positive limit (the left edge of the 

positive limit), please operate them in the same way. 

 

Note: 

ń1: When the servo Z phase pulse is set, the Z phase pulse back to the origin capture function is 

effective, and the mechanical return to the origin will be stopped according to the Z phase mode. 

ń2: When the working table moves towards the positive limit with the speed of returning to the 

mechanical origin, it will start to decelerate according to the deceleration slope when it encounters 

the positive limit signal rising edge, and the deceleration stop position may fall on the positive 

limit or exceed the positive limit; Accidents that can occur when the positive limit is exceeded can 

be avoided by reducing the deceleration slope or widening the positive limit signal width. If the 

stopping position falls beyond the negative limit position, it may impact the machine. Please try 

your best to avoid such situation. This can be done by reducing the set deceleration slope or 

lengthening the length between the negative limit and the mechanical limit. 

 

 

(3) Execute origin returning when the workbench is in the positive limit 

When the workbench is in the positive limit, return to the origin can only be performed by default 

in the reverse return to the origin mode, no matter whether the direction of return to the origin is 

set as forward return to the origin or reverse return to the origin, as shown in the figure below: 
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Negative 
limit

origin Positive 
limit

Area Area 

4

1

2

3

Origin 
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In the positive limit and execute origin returning 

 

Action:  

(1) When the origin regression action starts, the acceleration is carried out first with the set 

acceleration slope, and accelerated to the origin regression speed, and then the regression speed of 

the origin is withdrawn back to the direction of the origin. 

(2) When encountering the rising edge of the origin signal, slow down with the deceleration slope 

until the deceleration is complete still (frequency =0). 

(3) delay (the direction delay time in SFD), accelerate as the acceleration slope until reach the 

crawling speed, then move forward, stop zero returning action at the moment of leaving the falling 

edge of origin signal (if it set Z phase pulse, it starts counting the Z phase after leaving the falling 

edge of the origin signal, stop zero returning action at once when the count value reached) 

(4) if "zeroing clear CLR signal" is set, it will output the clear signal immediately and delay (CLR 

signal delay time in SFD can be used to clear the Error Counter of the servo motor), At last, copy 

the mechanical origin position value to the current position and the zeroing action will be 

completed. 

 

Conclusion: 

In the above cases, as long as the rising edge of the origin signal is touched (the right edge of the 

origin), whether the acceleration has reached the speed of returning to the mechanical origin, is in 

the process of acceleration, or just accelerated to the speed of returning to the origin, the 

deceleration starts immediately according to the deceleration slope, until the deceleration is 0. 

Similarly, when the working table described below touched the rising edge of the negative limit 

(the right edge of the negative limit) and the rising edge of the positive limit (the left edge of the 

positive limit), please operate them in the same way. 

 

Note: 

ń1: When the servo Z phase pulse is set, the Z phase pulse back to the origin capture function is 

effective, and the mechanical return to the origin will be stopped according to the Z phase mode. 
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ń2: If the stopping position falls beyond the negative limit position, it may impact the machine. 

Please try your best to avoid such situation. This can be done by reducing the set deceleration 

slope or lengthening the length between the negative limit and the mechanical limit. 

 

(4) execute the origin returning when workbench exceeds the positive limit 

When the working table exceeds the positive limit, in order to prevent the occurrence of machine 

impact caused by positive return-to-origin, do not execute the return-to-origin. Please move the 

working table back to the negative( or positive) limit or between the positive limit and the 

negative limit manually, and then execute the mechanical return-to-origin instruction! 

The limit switch width of the negative limit and positive limit can also be widened to avoid the 

occurrence of breaking off the positive limit and negative limit when the pulse deceleration stops. 

 

(5) When the table moves back toward the origin with the speed of mechanical return, it will start 

to slow down according to the set deceleration slope when it touches the rising edge of the 

mechanical origin. Due to the setting of different speed of mechanical return to the origin and 

deceleration slope, the final stop position of the table is relatively long, which shall be executed 

according to the following situations: 
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Stop position is on the mechanical origin 
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Stop position is between mechanical origin and negative limit  
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Stop position is on the negative limit 
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Stop position exceeded negative limit 

 

 

Note:  

ń1: When the servo Z phase pulse is set, the Z phase pulse back to the origin capture function is 

effective, and the mechanical return to the origin will be stopped according to the Z phase mode. 

ń2: If the stopping position falls beyond the negative limit position, it may impact the machine. 

Please try your best to avoid such situation. This can be done by reducing the set deceleration 

slope or lengthening the length between the negative limit and the mechanical limit. 

 

2. when the mechanical origin returning instruction ZRN starts, the working table is in area ŵ:  

When the work table is located in the region, it can be divided into four situations: the work table 

is between the origin and the negative limit, the work table is at the mechanical origin, the work 

table is at the negative limit and the work table is beyond the negative limit position. 

 

(1) execute origin regression when the work table is between the origin and negative limit 
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Execute origin regression in reverse direction  

 

Action:  

(1) When the origin regression action starts, the acceleration is carried out first by the set 

acceleration slope, and then go back in the negative limit direction with the origin regression 

speed after accelerating to the origin regression speed. 

(2) when the work table encounters the rising edge of negative limit with the origin regression 

speed, it decelerates as the set deceleration slope until stop. 

(3) accelerate as the set acceleration slope until reach the origin regression speed, move forward in 

mechanical origin direction.  

(4) When the working table breaks away from the falling edge of the mechanical origin at the 

speed of mechanical return, it immediately begins to slow down according to the set deceleration 

slope, until the speed is 0. 

(5) The working table immediately accelerates to the speed of returning to the mechanical origin 

according to the set acceleration slope, and moves back toward the mechanical origin. 

(6) When encountering the rising edge of the origin signal, slow down with the deceleration slope 

until complete still (frequency =0). 

(7) delay (the direction delay time in SFD), accelerate as the acceleration slope until reach the 

crawling speed, then move forward, stop zero returning action at the moment of leaving the falling 

edge of origin signal (if it set Z phase pulse, it starts counting the Z phase after leaving the falling 

edge of the origin signal, stop zero returning action at once when the count value reached) 

(8) if "zeroing clear CLR signal" is set, it will output the clear signal immediately and delay (CLR 

signal delay time in SFD can be used to clear the Error Counter of the servo motor), At last, copy 

the mechanical origin position value to the current position and the zeroing action will be 

completed. 

 

Conclusion:  

In the above cases, as long as the rising edge of the origin signal is touched (the right edge of the 

origin), whether the acceleration has reached the speed of returning to the mechanical origin, is in 
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the process of acceleration, or just accelerated to the speed of returning to the origin, the 

deceleration starts immediately according to the deceleration slope, until the deceleration is 0. 

Similarly, when the working table described below touches the rising edge of the negative limit 

(the right edge of the negative limit) and the rising edge of the positive limit (the left edge of the 

positive limit), please operate them in the same way. 

 

Note:  

ń1: When the servo Z phase pulse is set, the Z phase pulse back to the origin capture function is 

effective, and the mechanical return to the origin will be stopped according to the Z phase mode. 

ń2: If the stopping position falls beyond the negative limit position, it may impact the machine. 

Please try your best to avoid such situation. This can be done by reducing the set deceleration 

slope or lengthening the length between the negative limit and the mechanical limit. 

 

(2) execute the origin regression when the work table is between origin and negative limit 

Negative 
limit

origin
Positive 

limit

Area Area 

1

2

4

3

Origin 

regression speed

Crawling 

speed

6

5

8
delay

7

 
Return to origin in positive direction 

Action:  

(1) When the origin regression action starts, the acceleration is carried out first with the set 

acceleration slope, and then accelerated to the origin regression speed and moved forward in 

mechanical origin direction. 

(2) When the working table breaks away from the falling edge of the mechanical origin at the 

speed of mechanical return, it immediately begins to slow down according to the set deceleration 

slope, until the speed is 0. 

(3) accelerate as the set acceleration slope until reach the mechanical origin regression speed, go 

back in mechanical origin direction. 

(4) when the work table encounters the rising edge of origin signal, it decelerates as the set 

deceleration slope until stop (frequency is 0). Delay (the direction delay time in SFD), accelerate 

as the acceleration slope until reach the crawling speed, then move forward, stop zero returning 

action at the moment of leaving the falling edge of origin signal (if it set Z phase pulse, it starts 

counting the Z phase after leaving the falling edge of the origin signal, stop zero returning action 
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at once when the count value reached) 

(5) if "zeroing clear CLR signal" is set, it will output the clear signal immediately and delay (CLR 

signal delay time in SFD can be used to clear the Error Counter of the servo motor), At last, copy 

the mechanical origin position value to the current position and the zeroing action will be 

completed. 

 

Conclusion:  

In the above cases, as long as the rising edge of the origin signal is touched (the right edge of the 

origin), whether the acceleration has reached the speed of returning to the mechanical origin, is in 

the process of acceleration, or just accelerated to the speed of returning to the origin, the 

deceleration starts immediately according to the deceleration slope, until the deceleration is 0. 

Similarly, when the working table described below touches the rising edge of the negative limit 

(the right edge of the negative limit) and the rising edge of the positive limit (the left edge of the 

positive limit), please operate them in the same way. 

 

Note:  

ń1: When the servo Z phase pulse is set, the Z phase pulse back to the origin capture function is 

effective, and the mechanical return to the origin will be stopped according to the Z phase mode. 

ń2: When the origin returning action is started, the speed shall be accelerated by the set 

acceleration slope first. No matter whether the speed is accelerated to the speed of mechanical 

return to the origin, the work table will start to decelerate according to the set deceleration slope as 

soon as it touches the decline edge of mechanical origin signal. 

 

(3) execute the origin returning when the work table is at the mechanical origin 

When execute the reverse origin returning and the work table is at the mechanical origin, it will 

switch to positive origin returning inside, the details please refer to condtion (4).  

 

(4) execute the positive origin regression when the work table is at the mechanical origin 
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limit

origin
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limit

Area Area 
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3Crawling 

speed
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delay

6
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Action:  

(1) When the origin regression action starts, the acceleration is carried out first with the set 

acceleration slope, and then accelerated to the origin regression speed and moved forward in 

falling edge of mechanical origin direction. 

(2) Whether the table has been accelerated to the speed of the mechanical return to the origin 

according to the set acceleration slope, it will immediately begin to decelerate according to the set 

deceleration slope at the descent edge of the mechanical origin until the speed is 0. 

(3) The working table immediately starts to accelerate to the speed of returning to the mechanical 

origin according to the set acceleration slope, and moves back toward the mechanical origin. 

(4) Whether the table has been accelerated to the speed of the mechanical return to the origin 

according to the set acceleration slope, it will immediately begin to decelerate according to the set 

deceleration slope at the rising edge of the mechanical origin until the speed is 0. Delay (the 

direction delay time in SFD), accelerate as the acceleration slope until reach the crawling speed, 

then move forward, stop zero returning action at the moment of leaving the falling edge of origin 

signal (if it set Z phase pulse, it starts counting the Z phase after leaving the falling edge of the 

origin signal, stop zero returning action at once when the count value reached) 

(5) if "zeroing clear CLR signal" is set, it will output the clear signal immediately and delay (CLR 

signal delay time in SFD can be used to clear the Error Counter of the servo motor), At last, copy 

the mechanical origin position value to the current position and the zeroing action will be 

completed. 

Conclusion: 

In the above cases, as long as the rising edge of the origin signal is touched (the right edge of the 

origin), whether the acceleration has reached the speed of returning to the mechanical origin, is in 

the process of acceleration, or just accelerated to the speed of returning to the origin, the 

deceleration starts immediately according to the deceleration slope, until the deceleration is 0. 

Similarly, when the working table described below touches the rising edge of the negative limit 

(the right edge of the negative limit) and the rising edge of the positive limit (the left edge of the 

positive limit), please operate them in the same way. 

 

Note:  

ń1: When the servo Z phase pulse is set, the Z phase pulse back to the origin capture function is 

effective, and the mechanical return to the origin will be stopped according to the Z phase mode. 

ń2: When the origin returning action is started, the speed shall be accelerated by the set 

acceleration slope first. No matter whether the speed is accelerated to the speed of mechanical 

return to the origin, the work table will start to decelerate according to the set deceleration slope as 

soon as it touches the decline edge of mechanical origin signal. 

 

 

(5) execute the origin returning when the working table is at the negative limit 

When the working table is at the negative limit, whatever the origin returning direction is set to 

positive or negative, it must execute as defaulted positive direction, shown as below: 
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Negative 
limit

origin
Positive 

limit

Area Area 

6

1

2

3 4

5

Origin 

regression speed

Crawling 

speed

7
8 9

delay

 

Execute origin regression at the negative limit 

Action:  

(1) When the origin regression action starts, the acceleration is carried out first with the set 

acceleration slope, and then accelerated to the origin regression speed and moved forward in 

origin direction. 

(2) When encountering the descent edge of the origin signal, slow down by the deceleration slope 

until complete rest (frequency =0). 

(3) The table starts to accelerate immediately according to the set acceleration slope. Whether it 

has accelerated to the speed of mechanical return to the origin or not, as long as the table touches 

the rising edge of mechanical origin signal, it will immediately start to decelerate according to the 

set deceleration slope. 

(4) when the work table decelerated to stop, it started to delay (the direction delay time in SFD), 

then accelerated as the acceleration slope until reaching the crawling speed, then move forward, 

stop zero returning action at the moment of leaving the falling edge of origin signal (if it set Z 

phase pulse, it starts counting the Z phase after leaving the falling edge of the origin signal, stop 

zero returning action at once when the count value reached) 

(5) if "zeroing clear CLR signal" is set, it will output the clear signal immediately and delay (CLR 

signal delay time in SFD can be used to clear the Error Counter of the servo motor), At last, copy 

the mechanical origin position value to the current position and the zeroing action will be 

completed. 

 

Conclusion:  

In the above cases, as long as the rising edge of the origin signal is touched (the right edge of the 

origin), whether the acceleration has reached the speed of returning to the mechanical origin, is in 

the process of acceleration, or just accelerated to the speed of returning to the origin, the 

deceleration starts immediately according to the deceleration slope, until the deceleration is 0. 

Similarly, when the working table described below touches the rising edge of the negative limit 

(the right edge of the negative limit) and the rising edge of the positive limit (the left edge of the 

positive limit), please operate them in the same way. 
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Note: When the servo Z phase pulse is set, the Z phase pulse back to the origin capture function is 

effective, and the mechanical return to the origin will be stopped according to the Z phase mode. 

 

(6) execute origin returning when the work table exceeded negative limit 

When the working table exceeds the negative limit, in order to prevent the occurrence of machine 

impact caused by reverse-returning to the origin, please do not go back to the origin. Please move 

the working table back to the negative or positive limit or between them by manual and then carry 

out the execution of the mechanical returning to the origin instruction! 

The limit switch width of the negative limit and positive limit can also be widened to avoid the 

occurrence of breaking off the positive limit and negative limit when the pulse deceleration stops. 

 

3. When in consideration of equipment cost or mechanical structure, negative limit switches and 

mechanical origin switches may need to be used with a proximity switch or travel switch. 

 

First, we set the mechanical origin and negative limit switch in system parameter block as the 

same input point. When executing the ZRN mechanical return instruction, this input point is used 

as the mechanical origin. This input point is used as a negative limit when using pulse output 

commands such as PLSR, PLSF, DRVI, and DRVA. 

 

In view of the position of the work table returning to the mechanical origin, the following will be 

explained according to the following situations: the work table is between negative limit and 

positive limit, the work table is in negative limit, the work table is in positive limit, the work table 

exceeds positive limit position and the work table exceeds negative limit position. 

 

(1) execute reverse origin returning when the work table is between negative limit and positive 

limit 

Negative 
limit

origin

Positive 
limit

6

3

2

1

Origin 

regression speed

Crawling 

speed

4

5

delay

 

Return to origin in reverse direction 

Action:  

(1) When the origin regression action starts, the acceleration is carried out first with the set 

acceleration slope, and accelerated to the origin regression speed, and then went back toward the 
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mechanical origin direction. 

(2) When encountering the rising edge of the origin signal, slow down by the deceleration slope 

until complete rest (frequency =0). 

(3) delay (the direction delay time in SFD), then accelerated as the acceleration slope until 

reaching the crawling speed, then move forward, stop zero returning action at the moment of 

leaving the falling edge of origin signal (if it set Z phase pulse, it starts counting the Z phase after 

leaving the falling edge of the origin signal, stop zero returning action at once when the count 

value reached) 

(4) if "zeroing clear CLR signal" is set, it will output the clear signal immediately and delay (CLR 

signal delay time in SFD can be used to clear the Error Counter of the servo motor), At last, copy 

the mechanical origin position value to the current position and the zeroing action will be 

completed. 

 

Special case 1:  

When the acceleration of the just started ZRN instruction has reached the rising edge of the 

mechanical origin signal, the deceleration slope is used as the deceleration action until the 

deceleration is completely still (frequency =0); delay (the direction delay time in SFD), then 

reverse move at slow speed as acceleration slope until reach origin regression speed, when at the 

moment of leaving the origin signal falling edge, if "zeroing clear CLR signal" is set, it will output 

the clear signal immediately and delay (CLR signal delay time in SFD can be used to clear the 

Error Counter of the servo motor), At last, copy the mechanical origin position value to the current 

position and the zeroing action will be completed. 

 

Negative 
limit

origin

Positive 
limit

5

2 1

Origin regression 

speed is accelerating

Crawling 

speed

3
4

delay

Area Area 
 

 

Special case 2:  

In the acceleration process of the just started ZRN instruction, when it just accelerated to origin 

regression speed, it reached the rising edge of the mechanical origin signal, the deceleration slope 

is used as the deceleration action until the deceleration is completely still (frequency =0); delay 

(the direction delay time in SFD), then reverse move at slow speed as acceleration slope until 
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reach origin regression speed, stop returning action at the moment of leaving the origin signal 

falling edge (if it set Z phase pulse, it starts counting the Z phase after leaving the falling edge of 

the origin signal, stop zero returning action at once when the count value reached), if "zeroing 

clear CLR signal" is set, it will output the clear signal immediately and delay (CLR signal delay 

time in SFD can be used to clear the Error Counter of the servo motor), At last, copy the 

mechanical origin position value to the current position and the zeroing action will be completed. 

Neagtive

origin

Positive 
limit

5

2 1

Just accelerated to origin 

regression speed

Crawling 

speed

3
4

delay

Area Area 
 

Conclusion:  

In the above cases, as long as the rising edge of the origin signal is touched (the right edge of the 

origin), whether the acceleration has reached the speed of returning to the mechanical origin, is in 

the process of acceleration, or just accelerated to the speed of returning to the origin, the 

deceleration starts immediately according to the deceleration slope, until the deceleration is 0. 

Similarly, when the working table described below touches the rising edge of the negative limit 

(the right edge of the negative limit) and the rising edge of the positive limit (the left edge of the 

positive limit), please operate them in the same way. 

 

Note:  

ń1: When the servo Z phase pulse is set, the Z phase pulse back to the origin capture function is 

effective, and the mechanical return to the origin will be stopped according to the Z phase mode. 

ń2: If the stopping position falls beyond the negative limit position, it may lead to machine 

impact. Please try your best to avoid such situation. This can be done by reducing the stated 

deceleration slope or lengthening the length between the negative limit and the mechanical limit. 
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(2) execute origin returning in forward direction when the work table is between negative limit 

and positive limit 

Negative 
limit

origin

Positive 
limit

9

6
1

Origin regression speed

Crawling 

speed

7
8

delay

c

2

3

4

5

 

Return to origin in positive direction  

Action:  

(1) When the origin regression action starts, the acceleration is carried out first with the set 

acceleration slope, and accelerated to the origin regression speed, and then went forward toward 

the positive direction of positive limit. 

(2) When encountering the rising edge of the origin signal, slow down by the deceleration slope 

until complete rest (frequency =0). 

(3) Immediately reverse and start accelerating according to the specified acceleration slope until 

reaching the origin regression speed and begins to recede towards the origin. 

(4) When encountering the rising edge of the origin signal, slow down by the deceleration slope 

until complete rest (frequency =0). 

(5) delay (the direction delay time in SFD), then accelerated as the acceleration slope until 

reaching the crawling speed, then move forward, stop zero returning action at the moment of 

leaving the falling edge of origin signal (if it set Z phase pulse, it starts counting the Z phase after 

leaving the falling edge of the origin signal, stop zero returning action at once when the count 

value reached) 

(6) if "zeroing clear CLR signal" is set, it will output the clear signal immediately and delay (CLR 

signal delay time in SFD can be used to clear the Error Counter of the servo motor), At last, copy 

the mechanical origin position value to the current position and the zeroing action will be 

completed. 

 

Special case 1: 

For the just started ZRN instruction, when it has already reached the rising edge of the positive 

limit signal in the process of accelerating towards positive limit, the deceleration slope is used as 

the deceleration action until the deceleration is completely still (frequency =0); immediately 

reverse and start accelerating according to the set acceleration slope until reaching the origin 

regression speed, then start go back, when encountering the rising edge of the origin signal, slow 

down by the deceleration slope until complete stop (frequency =0); delay(direction delay time in 

SFD), then reverse move at slow speed as acceleration slope until reach origin regression speed, at 
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the moment of leaving the origin signal falling edge, stop pulse outputting at once(if it set Z phase 

pulse, it starts counting the Z phase after leaving the falling edge of the origin signal, stop zero 

returning action at once when the count value reached). If "zeroing clear CLR signal" is set, it will 

output the clear signal immediately and delay (CLR signal delay time in SFD can be used to clear 

the Error Counter of the servo motor), At last, copy the mechanical origin position value to the 

current position and the zeroing action will be completed. 

Negative 
limit

origin

Positive 
limit

8

5

Origin regression speed

Crawling 

speed

7

delay

1 2

3

4

6

Area Area 

Origin regression speed is 

accelerating

 

Special case 2:  

For the just started ZRN instruction, when it just reached the rising edge of the positive limit 

signal in the process of accelerating towards positive limit and just accelerated to origin returning 

speed, the deceleration slope is used as the deceleration action until the deceleration is completely 

still (frequency =0); immediately reverse and start accelerating according to the set acceleration 

slope until reaching the origin regression speed, then start go back, when encountering the rising 

edge of the origin signal, slow down by the deceleration slope until complete stop (frequency =0); 

delay(direction delay time in SFD), then reverse move at slow speed as acceleration slope until 

reach origin regression speed, at the moment of leaving the origin signal falling edge, stop pulse 

outputting at once(if it set Z phase pulse, it starts counting the Z phase after leaving the falling 

edge of the origin signal, stop zero returning action at once when the count value reached). If 

"zeroing clear CLR signal" is set, it will output the clear signal immediately and delay (CLR 

signal delay time in SFD can be used to clear the Error Counter of the servo motor), At last, copy 

the mechanical origin position value to the current position and the zeroing action will be 

completed. 
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Negative 
limit

origin

Positive 
limit

8

5

Origin regression speed

Crawling 

speed

7

delay

1
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3

4

6

Area Area 

Just accelerated to origin 

regression speed

 

Conclusion:  

In the above cases, as long as the rising edge of the origin signal is touched (the right edge of the 

origin), whether the acceleration has reached the speed of returning to the mechanical origin, is in 

the process of acceleration, or just accelerated to the speed of returning to the origin, the 

deceleration starts immediately according to the deceleration slope, until the deceleration is 0. 

Similarly, when the working table described below touches the rising edge of the negative limit 

(the right edge of the negative limit) and the rising edge of the positive limit (the left edge of the 

positive limit), please operate them in the same way. 

 

Note:  

ń1: When the servo Z phase pulse is set, the Z phase pulse back to the origin capture function is 

effective, and the mechanical return to the origin will be stopped according to the Z phase mode. 

ń2: When the working table moves towards the positive limit with the speed of returning to the 

mechanical origin, it will start to decelerate according to the deceleration slope when it encounters 

the positive limit signal rising edge, and the deceleration stop position may fall on the positive 

limit or exceed the positive limit; Accidents that can occur when the positive limit is exceeded, 

which can be avoided by reducing the deceleration slope or widening the positive limit signal 

width. 

ń3: If the stopping position falls beyond the negative limit position, it may lead to machine 

impact. Please try your best to avoid such situation. This can be done by reducing the stated 

deceleration slope or lengthening the length between the negative limit and the mechanical limit. 

 

(3) execute the origin returning when the work table is in the positive limit 

When the work station is in the positive limit, return to the origin can only be performed by 

default in the reverse return to the origin mode, no matter whether the direction of return to the 

origin is set as forward return to the origin or reverse return to the origin, as shown in the figure 

below: 
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Negative 
limit

origin

Positive 
limit

6

3

Return to origin speed

Crawling 

speed

5

delay

1

2

4

 

Return to origin in the positive limit 

Action:  

(1) When the origin regression action starts, the acceleration is carried out first with the set 

acceleration slope, and accelerated to the origin regression speed, and then the regression speed of 

the origin is withdrawn back towards the direction of the origin. 

(2) When encountering the rising edge of the origin signal, slow down by the deceleration slope 

until complete rest (frequency =0). 

(3) delay (the direction delay time in SFD), then accelerated as the acceleration slope until 

reaching the crawling speed, then move forward, stop zero returning action at the moment of 

leaving the falling edge of origin signal (if it set Z phase pulse, it starts counting the Z phase after 

leaving the falling edge of the origin signal, stop zero returning action at once when the count 

value reached) 

(4) if "zeroing clear CLR signal" is set, it will output the clear signal immediately and delay (CLR 

signal delay time in SFD can be used to clear the Error Counter of the servo motor), At last, copy 

the mechanical origin position value to the current position and the zeroing action will be 

completed. 

 

Conclusion:  

In the above cases, as long as the rising edge of the origin signal is touched (the right edge of the 

origin), whether the acceleration has reached the speed of returning to the mechanical origin, is in 

the process of acceleration, or just accelerated to the speed of returning to the origin, the 

deceleration starts immediately according to the deceleration slope, until the deceleration is 0. 

Similarly, when the working table described below touches the rising edge of the negative limit 

(the right edge of the negative limit) and the rising edge of the positive limit (the left edge of the 

positive limit), please operate them in the same way. 

 

Note: 

ń1: When the servo Z phase pulse is set, the Z phase pulse back to the origin capture function is 

effective, and the mechanical return to the origin will be stopped according to the Z phase mode. 

ń2: If the stopping position falls beyond the negative limit position, it may lead to machine 
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impact. Please try your best to avoid such situation. This can be done by reducing the stated 

deceleration slope or lengthening the length between the negative limit and the mechanical limit. 

 

(4) execute origin returning when the work table is at the mechanical origin 

When the worktable is at the mechanical origin, the worktable will return to the origin in positive 

direction no matter the setting direction is positive or negative, as shown in the figure below: 

 

Negative 
limit

origin

Positive 
limit

8

5

Return to origin speed

Crawling 

speed

7

delay

1 2
3

4

6

7

 

Action:  

(1) When the origin regression action starts, the acceleration is carried out first with the set 

acceleration slope, after accelerated to the origin regression speed, move forward towards 

mechanical origin falling edge direction with origin returning speed. 

(2) Whether or not the work table has been accelerated to the speed of the mechanical return to the 

origin according to the set acceleration slope, it will immediately begin to decelerate according to 

the set deceleration slope when leaving the descent edge of the mechanical origin until the speed 

acceleration is 0. 

(3) The working table immediately starts to accelerate to the speed of returning to the mechanical 

origin according to the set acceleration slope, and moves back toward the mechanical origin. 

(4) whatever the working table has been accelerated to the speed of mechanical return to the origin 

according to the set acceleration slope, when encountering the rising edge of the origin signal, the 

deceleration slope is used as the deceleration action until complete rest (frequency =0). Delay (the 

direction delay time in SFD), then accelerated as the acceleration slope until reaching the crawling 

speed, then move forward, stop zero returning action at the moment of leaving the falling edge of 

origin signal (if it set Z phase pulse, it starts counting the Z phase after leaving the falling edge of 

the origin signal, stop zero returning action at once when the count value reached) 

(4) if "zeroing clear CLR signal" is set, it will output the clear signal immediately and delay (CLR 

signal delay time in SFD can be used to clear the Error Counter of the servo motor), At last, copy 

the mechanical origin position value to the current position and the zeroing action will be 

completed. 
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Conclusion:  

In the above cases, as long as the rising edge of the origin signal is touched (the right edge of the 

origin), whether the acceleration has reached the speed of returning to the mechanical origin, is in 

the process of acceleration, or just accelerated to the speed of returning to the origin, the 

deceleration starts immediately according to the deceleration slope, until the deceleration is 0. 

Similarly, when the working table described below touches the rising edge of the negative limit 

(the right edge of the negative limit) and the rising edge of the positive limit (the left edge of the 

positive limit), please operate them in the same way. 

 

Note:  

ń1: When the servo Z phase pulse is set, the Z phase pulse back to the origin capture function is 

effective, and the mechanical return to the origin will be stopped according to the Z phase mode. 

ń2: When the return operation of the origin is started, it will be accelerated by the set acceleration 

slope first. No matter the speed is accelerated to the speed of mechanical return to the origin, the 

work table will start to decelerate according to the set deceleration slope as soon as it touches the 

decline edge of mechanical origin signal. 

ń3: When the table starts to accelerate towards the mechanical origin signal, whether it has 

accelerated to the speed of mechanical return to the origin or not, as long as the table touches the 

rising edge of the mechanical origin signal, it will immediately start to decelerate according to the 

set deceleration slope. 

 

(5) execute the origin returning when the work table exceeds the positive limit 

When the working table exceeds the positive limit, in order to prevent the occurrence of machine 

impact caused by positive return-to-origin, do not execute the return-to-origin. Please move the 

working table back to the negative(positive) limit or between the positive limit and the positive 

limit manually, and then execute the mechanical return-to-origin instruction! 

The limit switch width of the negative limit and positive limit can also be widened to avoid the 

occurrence of breaking off the positive limit and negative limit when the pulse deceleration stops. 

 

(6) execute the origin returning when the work table exceeds the negative limit 

When the working table exceeds the negative limit, in order to prevent the occurrence of machine 

impact caused by positive return-to-origin, do not execute the return-to-origin. Please move the 

working table back to the negative(positive) limit or between the positive limit and the positive 

limit manually, and then execute the mechanical return-to-origin instruction! 

The limit switch width of the negative limit and positive limit can also be widened to avoid the 

occurrence of breaking off the positive limit and negative limit when the pulse deceleration stops. 

                 

                     

 

 

As shown in the diagram below, one servo driver (electronic gear ratio is 1:1 by default) controls 

one servo motor (encoder 2500 lines), which is connected to the ball screw, whose pitch is 10mm. 

the ball screw drives workbench which can move right and left. Now the workbench needs to 

return to the origin, left limit switch connects the PLC input X0 (normally open), the right limit 

Example 1 
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switch connects the PLC input X2 (normally open), the origin position switch connects the PLC 

input X1 (normally open), the origin regression speed VH is 10000hz, direction delay time in SFD 

is 100 ms, crawling speed VC is 100hz, not count the Z phase signal, pulse output port is Y0, 

direction terminal is Y2, mechanical origin position is set to 0, accelerate slope is 1000hz per 100 

ms, The deceleration slope is 1000Hz per 150ms. 

2500 

lines

X0

Left limit

X1 

origin

X2

Right limit

Servo 

motor

workbench

 

Structure diagram 

 

ü The instruction to return to the mechanical origin 

ZRN K1
M0

Y0

 

 

ü System parameter configurations 
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ü Mechanical origin regression motion diagram 
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origin

X1
Right limit

X2

Servo motor
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t0

frequency

Crawling 

speed VC

Origin regression 

speed VH
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 ̧ in the moment of leaving the falling edge of origin signal X1 with crawling speed, the 

mechanical origin regression end immediately. 

 ̧ if origin regression speed, acceleration/deceleration time, and left limit origin position 

settings are unreasonable, in the deceleration process of touching the origin signal it has 

already touched left limit, although there are solutions for such special cases inside the 

software, we try our best to avoid such special cases in the design of the solution. Special 

circumstances are not explained here. 

 ̧ Y2 pulse direction terminal always keeps OFF when the workbench is moving from right to 

left, Y2 is ON when reverse moving with crawling speed until stop. 

                 

                     

 

 

As shown in the diagram below, one servo driver (electronic gear ratio is 1:1 by default) controls 

one servo motor (encoder 2500 lines), which is connected to the ball screw, whose pitch is 10mm. 

the ball screw drives workbench which can move right and left. Now the workbench needs to 

return to the origin, left limit switch connects the PLC input X0 (normally open), the right limit 

switch connects the PLC input X2 (normally open), the origin position switch connects the PLC 

input X1 (normally open), the origin regression speed VH is 10000hz, direction delay time in SFD 

is 100 ms, crawling speed VC is 100hz, count the Z phase signal when reverse leaving the origin 

signal(connects to PLC input X4), Z phase number is set to 6, pulse output port is Y0, direction 

terminal is Y2, mechanical origin position is set to 0, accelerate slope is 1000hz per 100 ms, The 

deceleration slope is 1000Hz per 150ms. 

 

2500 

lines

Left limit

X0

origin

X1

Right limit

X2

Servo motor

workbench

 

Structure diagram 

ü The instruction of origin regression 

ZRN K1
M0

Y0

 

ü System parameter configurations 

Example 2 
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ü Mechanical origin regression motion diagram 
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2500 
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Left limit

X0

origin

X1
Right limit

X2

Servo motor

workbench

t0
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Crawling 
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Origin regression 

speed VH

Z phase 

counting

 

 

 ̧ When leaving origin signal X1 with crawling speed, count Z phase at once, pulse stop at once 

when the Z phase counting value reached, the mechanical origin regression end immediately. 

 ̧ if origin regression speed, acceleration/deceleration time, and left limit origin position 

settings are unreasonable, in the deceleration process of touching the origin signal it has 

already touched left limit, although there are solutions for such special cases inside the 

software, we try our best to avoid such special cases in the design of the solution. Special 

circumstances are not explained here. 

 ̧ Y2 pulse direction terminal always keeps OFF when the workbench is moving from right to 

left, Y2 is ON when reverse moving with crawling speed until stop. 
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 1-2-7̈Pulse stop [STOP]  

 

1. deceleration stop pulse outputting 

Pulse stop [STOP] 

16-bit 

instruction 

STOP 32-bit 

instruction 

- 

Execution 

condition 

Rising edge /falling edge of the 

coil  

Suitable 

model  

XG1, XG2 

Hardware  - Software  - 

 

2. Operand  

Operand  Function  Type  

S The terminal to stop the pulse outputting  bit 

D Pulse stop mode (0: stop slowly, 1: scram)  16-bit, word 

 

3. Suitable soft component 

 

 

 

 

 

 

 

 

*Note: D means D, HD; TD means TD, HTD; CD means CD, HCD, HSCD, HSD. DM means DM, DHM; 

DS means DS, DHS. 

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

 

 

 

 

Instruction format 

HD0PLSR HD100 K1
M0

M1

SM1000

STOP Y0

RST M0

S

K0

D

Y0

 

 ̧ Pulse stop mode: K0 (stop slowly), K1(scram) 

 ̧ When M0 is from OFF to ON, PLSR instruction outputs pulse from Y0, and stop pulse 

outputting when the pulse output numbers reached setting value 

 ̧ At the rising edge of M1, STOP instruction will stop the pulse outputting of Y0 immediately, 

Function and action 

Operand  System  

X Y M* S* T* C* Dn.m 

S  ǒ      

 

bit 

operand System  constant Module  

D* FD TD* CD* DX DY DM* DS* K /H ID QD 

D ǒ ǒ ǒ ǒ ǒ ǒ ǒ ǒ    

 

word 
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as the D parameter is K0, the pulse will stop slowly.  

 ̧ Stop pulse includes PLSR, PLSF, DRVI, DRVA, ZRN. (PLSF cannot support GOON mode) 

 

 

 ̧ Stop slowly (K0) 

0

f

t

STOP

Stop 

slowly

 

According to the descending slope, the current pulse frequency of the pulse falls to the pulse stop 

frequency or the number of pulses in the pulse section is all sent out and stop the pulse output. 

 

 ̧ Scram (K1) 

0

f

t

STOP

scram

 

Stop the pulse outputting immediately. 

 

 

 

1-2-8̈Pulse continue [GOON]  

 

1. Instruction overview 

Continue the pulse output. 

Pulse continue [GOON] 

16-bit 

instruction 

GOON 32-bit 

instruction 

- 

Execution 

condition 

Rising/falling edge of the coil  Suitable 

model 

XG1, XG2 

Hardware  - Software  - 

 

2. Operand  

Operand  Function  Type  

S The terminal to continue outputting the pulse   bit 

 

 

 

 

 



1 Pulse output 

181 

3. Suitable soft component 

 

 

 

 

 

*Note: D means D, HD; TD means TD, HTD; CD means CD, HCD, HSCD, HSD. DM means DM, DHM; 

DS means DS, DHS. 

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

 

 

 

 

 

Instruction format 

HD0PLSR HD100 K1
M0

M1

SM1000

STOP Y0

RST M0

K0

Y0

M2
GOON Y0

S.

 

 

¶ When M0 from OFF to ON, PLSR instruction outputs pulse from Y0; When the number of 

output pulses reaches the set value, stop the output pulse. 

¶ In the process of sending pulse, M1 from OFF to ON rising edge, STOP instruction immediately 

stop Y0 pulse outputting, as the parameter is K0, so the pulse will stop slowly. 

¶ when M2 from OFF to ON rising edge, GOON Y0 instruction is executed, remaining pulses will  

send out according to the original deceleration slope. 

¶ Please set ON M2 after pulse stop, otherwise GOON will not send pulse. 

¶ Pulse continue instruction is applicable to the PLSR, DRVI, DRVA instructions. 

 

 

 

 ̧ The schematic diagram is as follows: 

Function and action 

Operand  System  

X Y M* S* T* C* Dn.m 

S  ǒ      

 

Bit  
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0

f

t

M0

f

K1 K2S

 

Complete Pulse diagram 

 

f
Hz

t0

K1 K2 K1 K2

f

S1 S2

M0

M1

M2

Note: S=S1+S2

 

Pulse continue wave diagram̂STOP Y0 K0̃ 
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f
Hz

t0

K1 K1 K2

f

S1 S2

M0

M1

M2

Note: S=S1+S2

 

Pulse continue wave diagram̂STOP Y0 K1̃ 

 

 

1-3̈Pulse parameter configuration wizard 

 

Because there are many system parameters of the pulse axis (including common parameters and 

the first to fourth sets of parameters), it may be difficult for novices. To solve this problem, v3.4.5 

and above versions of software add a pulse parameter configuration wizard, which directly 

configures the pulse parameters of each pulse axis through the pulse parameter configuration 

wizard, which is simple and convenient. 

 

 

 

1-3-1̈Pulse Parameter Configuration Wizard Opening Mode 
 

On the top of the pulse parameter configuration interface, there is a "Config guide" option. Click 

on the "Configuration Wizard" to open the pulse parameter configuration wizard. As shown in the 

figure: 
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Engineering Tree is on the left of the following window. You can select the option you want to 

open in the Engineering Tree, and click directly to open it quickly. As shown in the figure: 
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 1-3-2̈Instructions for the Use of the Pulse Parameter Config guide 

 

The pulse parameter config guide describes: 

 

This interface is mainly used to briefly explain the pulse parameter configuration wizard. 

 

 

 

 ᴖCommon parameterðpulse direction 

It is used to set the pulse direction logic, the pulse direction terminal and the delay time of the 

pulse direction. 
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 ᴖcommon parametersðpulse unit 

It is used to set the unit of pulse, the basic unit of equivalent, the number of pulses and the amount 

of movement. 
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Ǽ Common parametersĺpulse sending mode 

 

 

 ᴖCommon parametersðgear clearance compensation 

It is used for setting forward compensation of gear clearance and reverse compensation of gear 

clearance. 
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Ǽ Common parameters ĺelectric origin 

 

 

Ǽ Common parametersĺpositive neagtive hard/soft limit 

Used for setting positive and negative hard limit and positive and negative soft limit.
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 ᴖCommon parametersðMechanical Zero Return Setting 

Used to set the default direction of mechanical zero return, origin switch, Z phase switch, 

regression speed, CLR signal, mechanical origin position. 

 

 

Ǽ Common parameters ĺInterpolation coordinate mode  

Ǽ Common parameters ĺgrinding wheel radius 

The functions are not avaliable. 
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Ǽ First group parameter setting 

 

 

Ǽ First group parametersĺmotor speed 

Used to set the maximum speed, starting speed, termination speed. 
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Ǽ First group parameters ĺAcceleration and deceleration slope 

Used to set default speed, default speed acceleration time, default speed deceleration time.

 

 

Ǽ First group parameters ĺPulse acceleration and deceleration mode 

    It is used to set three pulse acceleration and deceleration modes. 
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Ǽ First group parameters ĺClearance compensation acceleration and deceleration time 

 It is used to set the clearance compensation acceleration and deceleration time.

 

 

Ǽ First group parameters ĺFOLLOW parameter 

  It is used to set the FOLLOW parameter and feedforward parameter. 
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The second to fourth group of parameters are the same as the first group of parameters, please 

refer to the first group of parameters! After configuring the parameters, the program is 

downloaded to the PLC again, and then the power is cut off and restarted to take effect. 

 

 

1-4̈Output wiring and notes  

 

Y0

COM0

Y1

COM1

Y2

COM2

 

 

 

Below is a wiring diagram of the connection between the T-type output terminal and the stepper 

motor driver.  

PLC                                   stepper driver motor 

Y0
PU

PU
Y1

 

Note: If the pulse and direction terminals of stepper motor are driven by DC5V, please connect 

2.2K resistance behind the pulse output terminal and direction output terminal. 

     

 

 

 

 

 

 

Output Y0: pulse output 1 (single phase) 

Output Y1: pulse output 2̂single phasẽ 
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Below is a wiring diagram of the connection between the T-type output terminal and the XINJE 

servo motor driver. 

     

Note: Please suspend P+5V and D+5V. 

Detailed hardware wiring diagram refers to XG series PLC hardware user manual. 

 

 

1-4-1̈Composition of Connecting Equipment 

 

 ̧ XG1-16T4, XG2-26T4 

 

 

 

               

               Transistor output (Y0, Y1, Y2, Y3) 

 

 

 

Servo or stepping motor 
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ń: it can control 4-axis servo motor or stepping motor. 

 

 

 

1-4-2̈Pulse output performance specification 

 

Pulse output performance specification: 

Parameter XG1-16T4 XG2-26T4 

Axis number 4 

Interpolation 

function 
Support  

Output mode Open collector 

Output form Pulse + direction 

Max frequency 100KHz 

Acceleration and 

deceleration 

treatment 

Linear acceleration and deceleration + S curve acceleration and 

deceleration + sine curve acceleration and deceleration 

Control unit Pulse, 1mm, 0.1mm, 0.01mm, 1um 

Positioning range -2147483648~2147483647 (pulse) 

Programming 

language 
Ladder diagram 

Manual pulse 

connection 
Support  

Note:  

(1) All XG series PLC's pulse output must be transistor output type, otherwise it can't send pulse! 

(2) PLC can output high-speed pulses ranging from 100KHz to 200KHz, but it can not guarantee 

the normal operation of all servos. Please connect 500ßresistance between the output and 24V 

power supply. 
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 1-4-3̈Positioning control layout and wiring notes 

>>>>> Design notes<<<<< 

  
Danger! 

Please set up a safety circuit outside the programmable controller, so that when there are abnormal 

external power supply and programmable controller failure, the whole system can also be ensured 

to operate in a safe state. Misoperation and misoutput may lead to accidents. 

1. Make sure to set up emergency stop circuit, protection circuit, interlocking circuit to 

prevent reverse and positive actions simultaneously, positioning upper and lower limits and other 

interlocking circuits to prevent mechanical breakage outside the programmable controller. 

2. When the programmable controller CPU detects abnormalities through self-diagnostic 

functions such as watchdog timer, all outputs become OFF. In addition, when abnormalities occur 

in the input and output control parts which cannot be detected by the programmable controller 

CPU, the output control sometimes fails. 

At this point, please design the external circuit and structure to ensure that the machine is running 

in a safe state. 

3. Because of the faults of relays, transistors, thyristors and so on in the output unit, 

sometimes the output is always ON or OFF. 

In order to ensure the safe operation of machinery, please design the external circuit and structure 

for the output signal which may lead to major accidents. 

 

  
Attentionϼ  

1. The control line should not be tied up with the main circuit or power line, or close to the 

connection. 

   In principle, please leave more than 100 mm or away from the main circuit. Otherwise, the 

noise will cause misoperation. 

2. When using, please ensure that the built-in programming interface, power connector, input 

and output connector are not subject to external forces. 

Otherwise, it will lead to disconnection and malfunction. 

>>>>> Wiring notes <<<<< 

  
Dangerϼ 

1. When installing, wiring and other operations, be sure to disconnect all external power supply 

before operation. 

Otherwise, there is a risk of electric shock and product damage. 

2. After installation, wiring and other operations, when running on power, be sure to install the 

attached wiring terminal cover on the product. 

Otherwise, there is a risk of electric shock. 
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Attentionϼ  

1. AC power supply wiring should be connected to the special terminals recorded in the basic unit 

manual. 

If AC power supply is connected to DC output input terminal and DC power supply terminal, the 

programmable controller will be burned down. 

2. DC power supply wiring should be connected to the special terminals recorded in the basic unit 

manual. 

If AC power supply is connected to DC output input terminal and DC power supply terminal, the 

programmable controller will be burned down. 

3. Please do not wiring the empty terminals outside. 

It may damage the product. 

4. Grounding terminals of basic units of XG series should be D grounded with wires over 2 mm2 

(grounding resistance below 100ɋ). 

However, do not grounding with strong current (refer to XG Series Programmable Controller 

Hardware User Manual). 

5. When processing bolt holes and wiring operations, do not drop chips and wire chips into the 

ventilation holes of the programmable controller. 

Otherwise, it may lead to fire, malfunction and misoperation. 

6. When using, make sure that the input and output connectors are not subject to external forces. 

Otherwise, it will lead to disconnection and malfunction. 

7. The input and output cables should be firmly mounted on the specified connectors. 

Poor contact can lead to erroneous movements. 

8. When wiring the basic units of XG series and terminal of XG series extension equipment, 

please follow the following precautions. 

Otherwise, it may lead to electric shock, fault, short circuit, wire breakage, misoperation and 

damage to the product. 

- Please process the end of the wire according to the size recorded in the manual. 

Tightening torque, please follow the torque recorded in the manual. 

>>>>> Cautions in Starting and Maintenance <<<<< 

  
Dangerϼ 

1. Do not touch the terminal when electrifying. 

Otherwise, there is the danger of electric shock, and it may cause misoperation. 

2. When cleaning and tightening terminals, be sure to operate after disconnecting all external 

power supply. 

If operated in the state of electrification, there is a danger of electric shock. 

3. In order to change procedures, perform mandatory output, RUN, STOP and other operations 

during operation, you must read the manual well before you can operate it with full confirmation 

of safety. 

Operational errors may lead to mechanical damage and accidents. 
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Attentionϼ  

1. Do not disassemble or alter products without authorization. 

Otherwise, it may cause malfunction, misoperation and fire. 

2. When disassembling and assembling connecting cables such as extended cables, please operate 

after disconnecting the power supply. 

Otherwise, it may cause malfunction and misoperation. 

3. Be sure to cut off the power supply when disassembling and assembling the following 

equipment. 

Otherwise, it may cause malfunction and misoperation. 

--Peripheral devices, extended function boards, special adapters, 

--Input and Output Extension Module, Network Module, etc. 

 

 

1-4-4̈Setting of Servo Amplifier (Driving Unit) Side  

 

Pulse Output Form of Programmable Controller Side 

The pulse output types of XG series PLC are all collector open circuit signals (pulse + direction), 

as shown in the following figure:  

Pulse output Y0

Any output Y(direction)

Pulse output Y1

Any output Y(direction)

H

L

H

L

H

L

H

L

forward reverse

ON

ON

OFF

OFF

Pulse output Y2

Any output Y(direction)

Pulse output Y11

Any output Y(direction)

H

L

H

L

H

L

H

L

forward reverse

ON

ON

OFF

OFF

forward reverse

 

Note: ON and OFF represent the output state of the programmable controller; H and L represent 

the waveform of HIGH and LOW. 

 

 

 ̧ Setting of Instruction Pulse Input Form for Servo Amplifier (Driving Unit) 

As shown in the table below, please make the input form of the pulse in the parameters of servo 

amplifier (driving unit) coincide with the output form of the programmable controller. 

servo amplifier 

(driving unit) 

Pulse output form of basic unit  Collector convert to 

differential DC-Diff 

Transistor output (Leakage output) Differential drive 

Pulse + direction Forward and reverse pulses 

Instruction pulse Pulse + sign Forward and reverse pulses 
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input form  

Instruction pulse 

logic 

Negative logic Negative logic 

Note: The main pulse output form of XG series PLC is collector open-circuit signal output (pulse 

+ direction). The collector open-circuit signal output (pulse + direction) can be converted into 

differential signal output through collector-to-differential expansion board DC-Diff. 

Wiring diagram of the open collector signal (pulse + direction) converted into differential 

signal by DC-Diff (taking DS2-21P5-A as an example): 

1

5

6

10

11

15

+24V 2P- +5V +24V 1P- +5V

24V+ 24V- PUL2- PUL2+ PUL1- PUL1+

DC power 

supply

Collector converted to 

differential OC-Diff

Z0

GN

24V

0V

Differential 

output

CN1 port

 

DS series servo driver parameter settings: 

Series  Parameter  

Settings  

Pulse+direction 

(negative logic) 

Differential signal 

(negative logic) 

DS2-AS ð ã ð 

DS2-AS2 ð ã ð 

DS2-AS6 P2-00 2 1 

DS2-BS ð ã ð 

DS2-BS6 P2-00 2 1 

DS2-BSW ð ã ð 

DS2-BSW6 P2-00 2 1 

DS3-PQA P2-00 2 1 

DS3E-PFA P2-00 2 1 

DS3 series P0-10 2 1 

DS3E series P0-10 2 1 

 

 ̧ Electronic Gear Ratio of Servo Amplifier (Driving Unit) (Taking DS2 Series as an 

Example) 
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By using the electronic gear of the servo motor, the movement of each pulse can be set. 

For the setting of electronic gears, please refer to the manual of servo driver, set values that are 

consistent with the use.   

 

 

 

 

The movement of each pulse is set to 10ëm (when using mechanical screw). 

 

Mechanical specifications 

Servo driver DS2 series 

Rated Speed of Servo Motor 3000r/min 

Ball screw lead pitcĥPb̃ 10mm 

Reduction ratio of reducer̂ñ  1̔ 5 

Resolution of servo motor̂Pt̃ 10000PLS/REV 

Servo motor reducer

Work table

 f0̔Instruction pulse frequency

CMX̔Electronic gear/numerator

CDV̔Electronic gear/denominator

 NR̔Servo motor speed r/min

X̔Movement per pulse mm

 

The formula for calculating the ratio of electronic gears is as follows: 

̗ X ¦
CMX

CDV

Pt

n¦Pb
̗10¦10  ¦- 3 10000

1/ 5¦10

50

1
̗

 

As can be seen from the figure above, the ratio of electronic gear of servo driver should be set to 

50:1. 

At this time, the rotation speed of the servo motor at the maximum output pulse frequency 

(200,000 Hz) of the basic unit is calculated as follows:  

 

 

 

 

 

 

 

Note: Please set the maximum speed on the side of the programmable controller so that the 

rotation speed of the servo motor can be controlled below the rated speed. 

Example 1 

NR ̗  
CMX 

CDV 
¦ 

60 

Pt 
¦ f  0 

50 

1 
¦ 

60 

10000 
¦  200000 ̗ 

̗ 6000 r  /  min  ̘  3000 r  /  min ̂  Rated speed ̃  
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The movement of each pulse is set to 0.01 degree (turntable). 

 

Mechanical specifications 

Servo driver DS2 series 

Servo motor rated speed 3000r/min 

Turn table angle 360Á/ REV 

Reduction ratiôñ  1̔ 5 

Servo motor resolution̂Pt̃ 10000PLS/REV 

 

Servo motor

Pt=10000[PLS/REV]

Turn 

table

Synchronous beltЕ1:5

F0 ЕInstruction pulse frequency[Hz]

ЃCollector open circuitЄ

CMXЕElectronic gearЃInstruction Pulse 

Multiplier numeratorЄ

CDVЕElectronic gear̂ Instruction Pulse 

Multiplier denominator̃

NR ЕServo motor speed [r/min]

X  ЕMovement per pulse[°]

    The formula for calculating the ratio of electronic gears is as follows: 

 

̗ X ¦
CMX

CDV

Pt

n¦360
̗ 1¦10  ¦- 2 10000

1/ 5¦360

25

18
̗

 

As can be seen from the figure above, the ratio of electronic gear of servo driver should be set to 

25:18. 

At this time, the rotation speed of the servo motor at the maximum output pulse frequency 

(200,000 Hz) of the basic unit is calculated as follows:  

CMX

CDV
¦

60

Pt
¦ f0

25

18
¦

60

10000
¦ 100000̗

̗ 833. 33r / min ̖ 3000r / min̂ Rated speed̃

NR̗

 

Example 2 
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Because the rotating speed of the servo motor is below the rated speed, the maximum speed of the 

programmable controller side does not need to be limited. 

 

 ̧ Ready signal of servo driver̂take DS2 as an examplẽ 

DS2 series servo enabling signal effectively represents the electrification of the servo motor. 

When the servo enabling signal is invalid, the motor does not operate. 

 

Series name Parameter  Setting value 

DS2 series P5-10 0010 

 

 

 

1-4-5̈Pulse sending complete flag notes 

 

When the pulse sending flag SM1000, SM1020, SM1040 are changed from ON to OFF, it means 

that the action of instruction (pulse output action, etc.) is over. However, it does not mean that the 

action of the servo motor is over. In order to accurately grasp the end of the servo motor's 

operation, please correctly use the pulse sending flag. 

Pulse sending flag:  

Flag  Axis  Explanation  

SM1000 PULSE_1 

When the pulse is sending, the coil is ON, and 

the OFF is set immediately after the pulse is 

sent. The falling edge of the coil is used to 

judge whether the pulse is sent or not. 

t0

frequency

SM1000

Pulse 

segment

 

SM1020 PULSE_2 

SM1040 PULSE_3 

SM1060 PULSE_4 

 

If multiple positioning instructions for the same pulse output port are written, then when the 

instructions are executed, the pulse flag SM1000, SM1020, SM1040 will change beween ON and 

OFF as each instructions. Therefore, if multiple instructions are executed, the sending pulse flag 

SM1000, SM1020, SM1040... are used in the same program at the same time, it is impossible to 

judge which instruction is executed, and at the same time, it is impossible to obtain the flag 

supported by each instruction. 

 

Wrong writing is as below: 



1 Pulse output 

203 

 

 

 

Correct writing is as below:  

 

 

 

 

 

1-4-6̈Cautions for triggering conditions of positioning instructions 

 

XG series of PLC positioning instructions are mainly PLSR (edge trigger), PLSF (normal 

open/close trigger), DRVI (edge trigger), DRVA (edge trigger), ZRN (edge trigger). Except PLSF 

instruction, all the other pulse instructions are edge trigger. In the process of executing a 

positioning instruction, the same pulse output port (such as Y0) is sending pulse, flag bit (SM1000) 

is always ON. The PLC will not respond to the pulse instruction triggered at the same pulse output 

port until the pulse output instructions being executed are sent out and the signal bit being sent is 
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reset. 

Since the conduction condition of PLSF pulse instruction is normally open/closed, when PLSF 

instruction is used, the conduction condition of PLSF instruction should be reset immediately 

when the pulse does not need to be executed (do not only set the pulse output frequency to 0 Hz, 

but not reset the pulse conduction condition). 

 

 

1-4-7̈Positioning Instruction and System Parameter Block Related Parameters 

 

The following table sorts out the parameters setting of pulse output instruction and system 

parameter block: 

System parameter PLSR PLSF DRVI DRVA ZRN 

Common parameterĺpulse direction 

logic 
Must set Must set ¦ ¦ Must set 

Common parameterĺenable soft limit 
May not 

set 

May not 

set 
¦ ¦ 

May not 

set 

Common parameter ĺ Default 

direction of mechanical return to 

origin 

¦ ¦ ¦ ¦ 

Must set 

Common parameter ĺpulse unit  Must set Must set ¦ ¦ Must set 

Common parameter ĺ Interpolated 

coordinate mode 
¦ ¦ ¦ ¦ ¦ 

Common parameter ĺ pulse send 

mode 

Must set Must set 
¦ ¦ Must set 

Common parameter ĺ pulse 

number(1 rotation) 

May not 

set 

May not 

set 
¦ ¦ 

May not 

set 

Common parameter ĺ offset(1 

rotation) 

May not 

set 

May not 

set 
¦ ¦ 

May not 

set 

Common parameter ĺpulse direction 

terminal 

May not 

set 

May not 

set 
¦ ¦ Must set 

Common parameter ĺdelay time of 

pulse direction 

May not 

set 

May not 

set 
¦ ¦ 

May not 

set 

Common parameter ĺgear clearance 

positive compensation  

May not 

set 

May not 

set 
¦ ¦ 

May not 

set 

Common parameter ĺgear clearance 

negative compensation 

May not 

set 

May not 

set 
¦ ¦ 

May not 

set 

Common parameter ĺelectric origin 

position 
¦ ¦ ¦ ¦ ¦ 

Common parameter ĺorigin switch 

state setting 
¦ ¦ ¦ ¦ 

Must set 

Common parameter ĺorigin signal 

terminal setting 
¦ ¦ ¦ ¦ 

Must set 

Common parameter ĺZ phase switch 

state setting 
¦ ¦ ¦ ¦ 

May not 

set 
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Common parameter ĺ Z phase 

terminal setting 
¦ ¦ ¦ ¦ 

May not 

set 

Common parameter ĺpositive limit  

switch status setting 

May not 

set 

May not 

set 
¦ ¦ 

Must set 

Common parameter ĺpositive limit 

terminal setting 

May not 

set 

May not 

set 
¦ ¦ 

Must set 

Common parameter ĺnegative limit  

switch status setting 

May not 

set 

May not 

set 
¦ ¦ 

Must set 

Common parameter ĺnegative limit 

terminal setting 

May not 

set 

May not 

set 
¦ ¦ 

Must set 

Common parameter ĺzero clear CLR 

signal output terminal setting  
¦ ¦ ¦ ¦ 

May not 

set 

Common parameter ĺreturn speed 

VL 
¦ ¦ ¦ ¦ 

Must set 

Common parameter ĺcreeping speed 

VC 
¦ ¦ ¦ ¦ 

Must set 

Common parameter ĺ mechanical 

zero position 
¦ ¦ ¦ ¦ 

Must set 

Common parameter ĺ Z phase 

number 
¦ ¦ ¦ ¦ 

May not 

set 

Common parameter ĺCLR signal 

delay time  
¦ ¦ ¦ ¦ 

May not 

set 

Common parameter ĺgrinding wheel 

radius(polar coordinate mode)  
¦ ¦ ¦ ¦ ¦ 

Common parameter ĺ soft limit 

positive limit value  
     

Common parameter ĺ soft limit 

negative limit value 
     

Group 1 parameterĺpulse default 

speed  

Must set Must set 
¦ ¦ 

Must set 

Group 1 parameter ĺ acceleration 

time of pulse default speed  

Must set Must set 
¦ ¦ 

Must set 

Group 1 parameter ĺ deceleration 

time of pulse default speed 

Must set Must set 
¦ ¦ 

Must set 

Group 1 parameter ĺ Interval 

acceleration and deceleration time 

May not 

set 

May not 

set 
¦ ¦ 

May not 

set 

Group 1 parameter ĺpulse acc/dec 

mode  

Must set Must set 
¦ ¦ 

Must set 

Group 1 parameter ĺmax speed  Must set Must set ¦ ¦ Must set 

Group 1 parameter ĺstart speed  Must set Must set ¦ ¦ Must set 

Group 1 parameter ĺend speed  Must set Must set ¦ ¦ Must set 

Note:  

ń1: group 0, 2, 3, 4 parameters are same to group 1.  
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ń2: When "the first set of parameters - regression speed VH" and "the first set of parameters - 

crawling speed VC" are set, VH and VC of common parameters may not be set. 

 

 

 

 

1-4-8̈Troubleshooting of Servo Motor and Stepping Motor 

 

When the servo motor and stepper motor do not work, please confirm the following items: 

1) Please confirm the connection. 

2) Please execute the positioning instructions to confirm the status of the following LED. 

LED set as pulse output signal  

LED set as pulse direction signal 

3) Make sure that when the programmable controller executes the positioning instructions, 

the values of the accumulated pulse registers of each axis are changing. 

The cumulative registers for each pulse output are shown in the following table: 

No. Function  Notes  Axis  

HSD0 Low 16-bit of cumulative pulse 
Pulse number is the unit 

PULSE_1 
HSD1 High 16-bit of cumulative pulse 

HSD2 Low 16-bit of cumulative pulse Pulse equivalent is the 

unit HSD3 High 16-bit of cumulative pulse 

HSD4 Low 16-bit of cumulative pulse 
Pulse number is the unit 

PULSE_2 
HSD5 High 16-bit of cumulative pulse 

HSD6 Low 16-bit of cumulative pulse Pulse equivalent is the 

unit HSD7 High 16-bit of cumulative pulse 

HSD8 Low 16-bit of cumulative pulse 
Pulse number is the unit 

PULSE_3 
HSD9 High 16-bit of cumulative pulse 

HSD10 Low 16-bit of cumulative pulse Pulse equivalent is the 

unit HSD11 High 16-bit of cumulative pulse 

HSD12 Low 16-bit of cumulative pulse 
Pulse number is the unit 

PULSE_4 
HSD13 High 16-bit of cumulative pulse 

HSD14 Low 16-bit of cumulative pulse Pulse equivalent is the 

unit HSD15 High 16-bit of cumulative pulse 

4) Make sure that the pulse output form of the programmable controller side and the servo 

amplifier (driving unit) is consistent. 

5) Make sure that the stop bit of the pulse output is in action. 
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The pulse output flags of each pulse are shown in the table below. 

No. Coil  Axis  Note  

1 SM1001 PULSE_1 

When the pulse value is positive, the coil is 

ON; when the pulse value is negative, the coil 

is OFF.

t0

frequency

SM1001

Pulse 

segment

 

2 SM1021 PULSE_2 

3 SM1041 PULSE_3 

4 SM1061 PULSE_4 

6) Please confirm whether the limit (positive limit and reverse limit) is in action. 

7) Please confirm the action sequence of positioning instruction. 

When the pulse flag bit is ON, the positioning instruction or the pulse output instruction using the 

same output terminal can not be executed. 

 

 

 

1-4-9̈Troubleshooting of incorrect stop position of servo motor and stepper motor 
 

When the stop position is incorrect, please confirm the following items: 

1) Make sure that the setting of the electronic gear of the servo amplifier (driving unit) is correct. 

2) Please confirm whether the origin position is offset. 

A. When designing the origin signal, consider that there is enough time for ON to slow down 

to crawling speed. 

The ZRN instruction begins to decelerate to stop at the front end of the origin, delays and reverse 

accelerates to crawl speed, stops when it leaves the origin, and clears the current value register. 

Failure to slow down to crawl speed in front of the back end of the origin will cause stop position 

offset. 

B. Please make the crawling speed slow enough. 

The stop of the origin regression instruction is not decelerated, so if the crawling speed is too fast, 

the stop position will be offset due to inertia. 

C. Soft components for origin signals. 

The origin signal terminal can select all the input points on the PLC; but if the selected input point 

is the external interrupt terminal on the PLC main unit, the process of returning to the mechanical 

origin will be handled according to the interrupt, which can further improve the accuracy of 

returning to the mechanical origin (if Z phase is used to return to the origin, it will not affect); and 

the selected input point is the external interrupt terminal on PLC extention module, in the process 

of mechanical origin, it will be affected by the scanning cycle of PLC (if Z phase is used to return 
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to the origin, it will not be affected). 

3) After the forward and reverse rotation (round-trip action), the stop position deviates. 

Because of the contact gap between the worktable and the ball screw, when the worktable 

switches from the forward movement to the reverse movement, the reverse actual movement 

distance is less than the set distance; when the worktable switches from the reverse movement to 

the forward movement, the forward actual movement distance is less than the set distance. 

It can be corrected by forward gear clearance compensation and reverse gear clearance 

compensation. 

 

 

 

 

 

1-5̈Positioning instruction example programs 

 

This section mainly introduces the use of PLSR, PLSF, DRVA, DRVI, ZRN instructions through 

several sample programs. 

Action  Instruction  
Program example 

Sequential ladder chart Process ladder chart 

Multi section pulse 

positioning 
PLSR 

1-5-4 

1-5-6 

1-5-5 

1-5-7 

Variable frequency 

pulse output 
PLSF 

1-5-2 

1-5-4 

1-5-3 

1-5-5 

Relative single section 

positioning  
DRVI 

1-5-2 

1-5-6 

1-5-3 

1-5-7 

Absolute single 

section positioning  
DRVA 

1-5-2 

1-5-6 

1-5-3 

1-5-7 

Mechanical origin 

regression  
ZRN 

1-5-2 

1-5-4 

1-5-6 

1-5-3 

1-5-5 

1-5-7 

 

 

1-5-1̈I/O point assignment 

 

The pulse output Y0 (axis 1) is used in the program example. When using other pulse output 

terminals, please modify the corresponding soft components of the pulse axis. 

Signal name I/O points Notes  

Pulse output port  Y0  

Pulse direction port  Y2  

CLR zero clear signal Y3  

Servo ready X0  

Stop  X1  

Pulse continue X10003  

Origin regression  X4  
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Jog forward X5  

Jog reverse X6  

Forward rotation positioning  X7  

Reverse rotation positioning  X10000  

Origin input terminal  X3 External interruption terminal  

Forward limit switch  X10001  

Reverse limit switch  X10002  

Note: the input points of XG body PLC are not enough, so it is necessary to borrow the input 

points on the expansion module, and the input points of 1# module start from X10000. 

 

 

 

1-5-2̈Forward and reverse rotation sequence control sample program  

ȍPLSF, DRVI , DRVA, ZRNȎ 

 

Example 1: According to the following figure, use the absolute single section positioning 

method. 

10000Hz

origin

Acc/dec time

200ms

( 50000, 0)

10000Hz
Acc/dec time

200ms

( 100, 0)

( 0, 0)

Acc/dec time

200ms

 

 

Firstly, the ladder chart program is shown as follows:
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X4 SM1000

X6 SM1000 X5

M100

X5 SM1000 X6

M101

X7 X10 SM1000

Origin 

regression
Pulse 1 sending 

flag

Jog 

reverse
Pulse 1 

sending flag

Jog 

forward

Jog forward 

working

Jog 

forward
Pulse 1 

sending flag

Jog 

reverse

Jog reverse 

working

Forward 

positioning

Reverse 

positioning
Pulse 1 

sending flag

ZRN    K 1    Y0

PLSF   K10000   K1    Y0  

(          )
M100

PLSF   K- 10000   K1    Y0  

(          )
M101

Jog forward 

working

Jog reverse 

working

DRVA K50000 K10000 K200 Y0 Y2  

X10 X7 SM1000

Forward 

positioning

Reverse 

positioning
Pulse 1 

sending flag

DRVA  K100  K10000 K200 Y0 Y2 

X0 X5SM1000 X6

STOP     Y 0     K0

X1

Stop 

Servo ready Pulse 1 

sending flag

Jog 

forward

Jog 

reverse

X13 SM1000

GOON     Y0     
Pulse 

continue Pulse 1 

sending flag
 

In the sample program, except DRVI and DRVA, all the system parameters used in the pulse 

instructions are group 1 parameters. So we click the "pulse configuration parameters" in the PLC 

programming software, as follows: 

 

 

//mechanical origin regression (use 

group 1 parameters)  

 

//jog forward control, speed is 10000Hz 

(use group 1 parameters) 

 

 

 

 

//jog reverse control, speed is -10000Hz 

(use group 1 parameters) 

 

 

 

//forward rotation positioning control  

 

 

 

//reverse rotation positioning control  

 

 

 

//pulse stop sending (slow stop)  

 

 

 

// The execution pulse is not finished 

and the remaining pulse is continued to 

be sent out. 
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   Click config, then select Y0 axis.  
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In the parameter configuration table, configure as follows (circled parameters need to be 

modified): 
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After configuring the parameters, click the "Write to PLC" button to write the parameters into the 

PLC. After downloading the program, power off the PLC and then power on again. 

Positive Limit (X10001) and Negative Limit (X10002) will play an important role in the execution 

of ZRN, PLSF, DRVI and DRVA instructions. 
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Example 2: According to the following figure, use the relative single segment positioning 

method. 

10000Hz

origin

Acc/dec time

200ms

( 50000, 0)

10000Hz
Acc/dec time

200ms

( 100, 0)

( 0, 0)

Acc/dec time

200ms

 

 

Firstly, make the ladder chart as follows:  
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X4 SM1000

X6 SM1000 X5

M100

X5 SM1000 X6

M101

X7 X10 SM1000

Origin 

regression
Pulse1 

sending flag

Jog 

reverse
Pulse 1 

sending flag

Jog 

forward

Jog forward 

working

Jog 

forward
Pulse 1 

sending flag

Jog 

reverse

Jog reverse 

working

Forward 

positioning

Reverse 

positioning
Pulse 1 

sending flag

ZRN    K 1    Y0

PLSF   K10000   K1    Y0  

(          )
M100

PLSF   K- 10000   K1    Y0  

(          )
M101

Jog forward 

working

Jog reverse 

working

DRVI K50000 K10000 K200 Y0 Y2  

X10 X7 SM1000

Forward 

positioning

Reverse 

positioning
Pulse 1 

sending flag

DRVI K- 49900 K10000 K200 Y0 Y2 

X0 X5SM1000 X6

STOP     Y 0     K0

X1

Stop 

Servo ready Pulse 1 

sending flag

Jog 

forward

Jog 

reverse

X13 SM1000

GOON     Y0     
Pulse 

continue Pulse 1 

sending flag
 

 

In the sample program, except DRVI and DRVA, all the system parameters used in the pulse 

instructions are group 1 parameters. So, we click "pulse configuration parameters" in the PLC 

programming software, as follows: 

//mechanical origin regression (use 

group 1 parameters)  

 

//jog forward control, speed is 10000Hz 

(use group 1 parameters) 

 

 

 

 

//jog reverse control, speed is -10000Hz 

(use group 1 parameters) 

 

 

 

//forward rotation positioning control  

 

 

 

//reverse rotation positioning control  

 

 

 

//pulse stop sending (slow stop)  

 

 

 

 

// The execution pulse is not finished 

and the remaining pulse is continued to 

be sent out. 
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   Click config, then select Y0 axis.  
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In the parameter configuration table, configure as follows (circled parameters need to be 

modified): 
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After configuring the parameters, click the "Write to PLC" button to write the parameters into the 

PLC. After downloading the program, power off the PLC and then power on again. 

Positive Limit (X10001) and Negative Limit (X10002) will play an important role in the execution 

of ZRN, PLSF, DRVI and DRVA instructions. 
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 1-5-3̈Forward and reverse rotation process program 

ȍPLSF, DRVI , DRVA, ZRNȎ 

 

Example 1: According to the following figure, use the absolute single segment positioning 

method. 

10000Hz

origin

Acc/dec time

200ms

( 50000, 0)

10000Hz
Acc/dec time

200ms

( 100, 0)

( 0, 0)

Acc/dec time

200ms

 

 

 

Firstly, make the ladder chart as follows:  
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X4 SM1000

S0 SM1000

Origin 

regression
Pulse 1 

sending flag

Pulse 1 

sending flag

(    S    )

S0

Mechanical origin 

regression

STL S0

Mechanical origin 

regression
S0

ZRN    K 1    Y0
Mechanical origin 

regression

(    R    )

S0

Mechanical origin 

regression

STLE

X6 SM1000 X5

M100

Jog 

reverse
Pulse 1 

sending flag

Jog 

forward

Jog forward 

working

(          )
M100

Jog forward 

working

(    S    )

S10

Jog forward

STL S10

S10 M100

PLSF   K10000   K1    Y0  

Jog forward

Jog 

forward

Jog forward 

working

SM1000

(    R    )

S10

Pulse 1 

sending flag

STLE
 

 

 

 

 

 

//mechanical origin 

regression instruction 

(group 1 parameters)  

 

 

 

 

 

 

 

 

 

 

 

 

 

//jog forward control, speed 

is 10000Hz (group 1 

parameters)  
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X5 SM1000 X6

M101

Jog 

forward
Pulse 1 

sending flag

Jog 

reverse

Jog forward 

working

(          )
M101

Jog reverse 

working

(    S    )

S11

Jog reverse

STL S11

S11 M101

PLSF   K- 10000   K1    Y0  

Jog reverse

Jog reverse

Jog reverse 

working

SM1000

(    R    )

S11

Pulse 1 

sending flag

STLE

(    S    )

S20X7 X10 SM1000

Forward 

positioning

Reverse 

positioning
Pulse 1 

sending flag

STL S20

SM1000

Pulse 1 

sending flag

S20

DRVA K50000 K10000 K200 Y0 Y2  

(    R    )

S20

Forward 

positioning

Forward 

positioning

Forward 

positioning

Forward 

positioning

STLE

(    S    )

S21X10 X7 SM1000

Reverse 

positioning

Forward 

positioning
Pulse 1 

sending flag

STL S21

SM1000

Pulse 1 

sending flag

S21

DRVA K100 K10000 K200 Y0 Y2  

(    R    )

S21

Reverse 

positioning

Reverse 

positioning

Reverse 

positioning

Reverse 

positioning

STLE
 

//jog reverse control, the 

speed is 10000Hz (group 1 

parameters)  

 

 

 

 

 

 

 

 

 

 

//forward positioning control  

 

 

 

 

 

 

 

 

 

 

 

 

 

//reverse positioning control  
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X0 X5SM1000 X6

STOP     Y 0     K0

X1

Stop 

Servo ready Pulse 1 

sending flag

Jog 

forward

Jog 

reverse

X13 SM1000

GOON     Y0     

Pulse 

continue Pulse 1 

sending flag
 

 

 

In the sample program, except DRVI and DRVA, all the system parameters used in the pulse 

instructions are group 1 parameters. So, we click "pulse configuration parameters" in the PLC 

programming software, as follows: 

 

 

   Click config, then select Y0 axis.  

//pulse stop (slow stop)  

 

 

 

 

// The execution pulse is not 

finished and the remaining 

pulse is continued to be sent 

out. 
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In the parameter configuration table, configure as follows (circled parameters need to be 

modified): 
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After configuring the parameters, click the "Write to PLC" button to write the parameters into the 

PLC. After downloading the program, power off the PLC and then power on again. 

Positive Limit (X10001) and Negative Limit (X10002) will play an important role in the execution 

of ZRN, PLSF, DRVI and DRVA instructions. 
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Example 2: According to the following figure, use the relative single segment positioning 

method. 

10000Hz

origin

Acc/dec time

200ms

( 50000, 0)

10000Hz
Acc/dec time

200ms

( 100, 0)

( 0, 0)

Acc/dec time

200ms

 

 

Firstly, make the ladder chart as follows:  
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X4 SM1000

S0 SM1000

Origin 

regression
Pulse 1 

sending flag

Pulse 1 

sending flag

(    S    )

S0

Mechanical origin 

regression

STL S0
Mechanical origin 

regression

S0

ZRN    K 1    Y0
Mechanical origin 

regression

(    R    )

S0

Mechanical origin 

regression

STLE

X6 SM1000 X5

M100

Jog 

reverse 
Pulse 1 

sending flag

Jog 

forward

Jog forward 

working

(          )
M100

Jog forward 

working

(    S    )

S10

Jog forward

STL S10

S10 M100

PLSF   K10000   K1    Y0  

Jog forward

Jog 

forward

Jog forward 

working

SM1000

(    R    )

S10

Pulse 1 

sending flag

STLE
 

//mechanical origin 

regression instruction (use 

group 1 parameters)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

//jog forward control, the 

speed is 10000Hz (use 

group 1 parameters)  
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X5 SM1000 X6

M101

Jog 

forward
Pulse 1 

sending flag

Jog 

reverse

Jog forward 

working

(          )
M101

Jog reverse 

working

(    S    )

S11

Jog reverse

STL S11

S11 M101

PLSF   K- 10000   K1    Y0  

Jog reverse

Jog reverse

Jog reverse 

working

SM1000

(    R    )

S11

Pulse 1 

sending flag

STLE

(    S    )

S20X7 X10 SM1000

Forward 

positioning

Reverse 

positioning
Pulse 1 

sending flag

STL S20

SM1000

Pulse 1 

sending flag

S20

DRVI K50000 K10000 K200 Y0 Y2

(    R    )

S20

Forward 

positioning

Forward 

positioning

Forward 

positioning

Forward 

positioning

STLE

(    S    )

S21X10 X7 SM1000

Reverse 

positioning

Forward 

positioning
Pulse 1 

sending flag

STL S21

SM1000

Pulse 1 

sending flag

S21

DRVI K- 49900 K10000 K200 Y0 Y2 

(    R    )

S21

Reverse 

positioning

Reverse 

positioning

Reverse 

positioning

Reverse 

positioning

STLE
 

//jog reverse control, the 

speed is 10000Hz (use group 

1 parameters)  

 

 

 

 

 

 

 

 

 

 

//forward positioning control  

 

 

 

 

 

 

 

 

 

 

 

 

//reverse positioning control  
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X0 X5SM1000 X6

STOP     Y 0     K0

X1

Stop 

Servo ready Pulse 1 

sending flag

Jog 

forward

Jog 

reverse

X13 SM1000

GOON     Y0     

Pulse 

continue Pulse 1 

sending flag
 

 

 

 

In the sample program, except DRVI and DRVA, all the system parameters used in the pulse 

instructions are group 1 parameters. So, we click "pulse configuration parameters" in the PLC 

programming software, as follows: 

 

 

   Click config, then select Y0 axis.  

//pulse stop (slow stop)  

 

 

 

 

// The execution pulse is not 

finished and the remaining 

pulse is continued to be sent 

out. 
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In the parameter configuration table, configure as follows (circled parameters need to be 

modified): 
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After configuring the parameters, click the "Write to PLC" button to write the parameters into the 

PLC. After downloading the program, power off the PLC and then power on again. 

Positive Limit (X10001) and Negative Limit (X10002) will play an important role in the execution 

of ZRN, PLSF, DRVI and DRVA instructions. 

 

 

 

1-5-4̈Forward and reverse rotation multi -section process program 

ȍPLSF, PLSR, ZRNȎ 

 

Example 1: According to the following figure, use multi-segment absolute positioning mode. 

10000Hz

500Hz

origin

20000Hz

( 150000, 0)

500Hz

10000Hz
Acc/dec time

200ms

( 100, 0)

( 0, 0)

Acc/dec time

200ms

500Hz

( 50000, 0)

20000Hz

( 100000, 0)
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Firstly, make the ladder chart as follows:  

X4 SM1000

X6 SM1000 X5

M100

X5 SM1000 X6

M101

X7 X10 SM1000

Origin 

regression
Pulse 1 

sending flag

Jog 

reverse
Pulse 1 

sending flag

Jog 

forward

Jog forward

Jog 

forward
Pulse 1 

sending flag

Jog 

reverse

Jog reverse 

working

Forward 

positioning

Reverse 

positioning
Pulse 1 

sending flag

ZRN    K 1    Y0

PLSF   K10000   K1    Y0  

(          )
M100

PLSF   K- 10000   K1    Y0  

(          )
M101

Jog forward 

working

Jog reverse 

working

PLSR HD0 HD50 K1 Y0  

X10 X7 SM1000

Forward 

positioning

Reverse 

positioning
Pulse 1 

sending flag

PLSR HD100 HD150 K1 Y0  

X0 X5SM1000 X6

STOP     Y 0     K0

X1

Stop 

Servo ready Pulse 1 

sending flag

Jog 

forward

Jog 

reverse

X13 SM1000

GOON     Y0     
Pulse 

continue Pulse 1 

sending flag
 

 

 

In the sample program, except DRVI and DRVA, all the system parameters used in the pulse 

instructions are group 1 parameters. So, we click "pulse configuration parameters" in the PLC 

programming software, as follows: 

//mechanical origin regression 

instruction (use group 1 parameters)  

 

//Jog forward control, the speed is 

10000Hz (use group 1 parameters)  

 

 

 

//jog reverse control, the speed is 

-10000Hz (use group 1 paramreters)  

 

 

 

//forward positioning control (use group 

1 parameters)  

 

 

// reverse positioning control (use group 

1 parameters) 

 

//pulse stop (slow stop)  

 

 

 

 

// The execution pulse is not finished 

and the remaining pulse is continued to 

be sent out. 
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   Click config, then select Y0 axis.  

 
 

 

In the parameter configuration table, configure as follows (circled parameters need to be 

modified): 
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After configuring the parameters of the system parameter block, click the "Write to PLC" button 

to write the parameters into the PLC. Since the PLSR is used as the multi-segment pulse output 

instruction, we also need to configure the parameters of the pulse segment (the output frequency 

and the number of pulses per pulse segment). 

Firstly, right-click on the forward positioning command PLSR and pop up the following options. 

Select the first "PLSR Instruction Parameter data Config":  
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In the open multi-segment pulse output configuration table, select "mode" as "absolute" (default is 

"relative"), as shown in the following figure: 

 

After choosing the mode, click the "Add" button in the configuration interface to add two 

continuous pulse parameters of forward rotation; after configuring, click the "Write to PLC" 

button to write parameters into the PLC, as shown in the following figure:  

 

Note: Please note the range of real-time occupied registers displayed by "used space". 

Because the range of starting address of pulse parameter data of PLSR pulse instruction is 

HD0-HD29, and the range of system parameter block address is HD50-HD53, the range of 

real-time occupied registers address is not beyond the range. If the range exceeds, the error 

of pulse output will occur. 
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Then, right-click on the reverse positioning command PLSR and pop up the following options. 

Select the first "PLSR Instruction Parameter data Config":  

 

In the open multi-segment pulse output configuration table, select "mode" as "absolute" (default is 

"relative"), as shown in the following figure: 

 

After choosing the mode, click the "Add" button in the configuration interface to add two 

continuous pulse parameters of forward rotation; after configuring, click the "Write to PLC" 

button to write parameters into the PLC, as shown in the following figure:  

 

Note: Please note the range of real-time occupied registers displayed by "used space". 

Because the range of starting address of pulse parameter data of PLSR pulse instruction is 

HD100-HD129, and the range of system parameter block address is HD150-HD153, the 

range of real-time occupied registers address is not beyond the range. If the range exceeds, 

the error of pulse output will occur. 
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After downloading the program, power off the PLC and then re-energize it. 

Positive Limit (X10001) and Negative Limit (X10002) will play an important role in the execution 

of ZRN, PLSF, DRVI and DRVA instructions. 

 

Example 2: According to the following figure, multi-segment relative positioning method is 

used. 

10000Hz

500Hz

origin

20000Hz

( 150000, 0)

500Hz

10000Hz
Acc/dec

200ms

( 100, 0)

( 0, 0)

Acc/dec

200ms

500Hz

( 5000, 0)

20000Hz

( 10000, 0)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Firstly, make the ladder chart as follows:  
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X4 SM1000

X6 SM1000 X5

M100

X5 SM1000 X6

M101

X7 X10 SM1000

Origin 

regression
Pulse 1 

sending flag

Jog 

reverse
Pulse 1 

sending flag

Jog 

forward

Jog forward 

working

Jog 

forward
Pulse 1 

sending flag

Jog 

reverse

Jog reverse 

working

Forward 

positioning

Reverse 

positioning
Pulse 1 

sending flag

ZRN    K 1    Y0

PLSF   K10000   K1    Y0  

(          )
M100

PLSF   K- 10000   K1    Y0  

(          )
M101

Jog forward 

working

Jog reverse 

working

PLSR HD0 HD50 K1 Y0  

X10 X7 SM1000

Forward 

positioning

Reverse 

positioning
Pulse 1 

sending flag

PLSR HD100 HD150 K1 Y0  

X0 X5SM1000 X6

STOP     Y 0     K0

X1

Stop 

Servo ready Pulse 1 

sending flag

Jog 

forward

Jog 

reverse

X13 SM1000

GOON     Y0     
Pulse 

continue Pulse 1 

sending flag
 

 

 

In the sample program, all the system parameters used in the pulse instructions are group 1 

parameters. So, we click "pulse configuration parameters" in the PLC programming software, as 

follows: 

//‖Ả └̂ Ả̃ 

 

 

 

 

//‖ ‖

▼ᵩ ‖  

//mechanical origin regression 

instruction (use group 1 parameters)  

 

//Jog forward control, the speed is 

10000Hz (use group 1 parameters)  

 

 

 

//jog reverse control, the speed is 

-10000Hz (use group 1 paramreters)  

 

 

 

//forward positioning control (use group 

1 parameters)  

 

 

// reverse positioning control (use group 

1 parameters) 

 

//pulse stop (slow stop)  

 

 

 

 

// The execution pulse is not finished 

and the remaining pulse is continued to 

be sent out. 
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   Click config, then select Y0 axis.  

 
 

 

In the parameter configuration table, configure as follows (circled parameters need to be 

modified): 



1 Pulse output 

242 
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After configuring the parameters of the system parameter block, click the "Write to PLC" button 

to write the parameters into the PLC. Since the PLSR is used as the multi-segment pulse output 

instruction, we also need to configure the parameters of the pulse segment (the output frequency 

and the number of pulses per pulse segment). 

Firstly, right-click on the forward positioning command PLSR and pop up the following options. 

Select the first "PLSR Instruction Parameter data Config":  
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In the open multi-segment pulse output configuration table, select "mode" as "relative" (default is 

"relative"), as shown in the following figure: 

 

After choosing the mode, click the "Add" button in the configuration interface to add two 

continuous pulse parameters of forward rotation; after configuring, click the "Write to PLC" 

button to write parameters into the PLC, as shown in the following figure:  

 

Note: Please note the range of real-time occupied registers displayed by "used space". 

Because the range of starting address of pulse parameter data of PLSR pulse instruction is 

HD0-HD29, and the range of system parameter block address is HD50-HD53, the range of 

real-time occupied registers address is not beyond the range. If the range exceeds, the error 

of pulse output will occur. 
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Then, right-click on the reverse positioning command PLSR and pop up the following options. 

Select the first "PLSR Instruction Parameter data Config":  

 

In the open multi-segment pulse output configuration table, select "mode" as "relative" (default is 

"relative"), as shown in the following figure: 

 

After choosing the mode, click the "Add" button in the configuration interface to add two 

continuous pulse parameters of reverse rotation; after configuring, click the "Write to PLC" button 

to write parameters into the PLC, as shown in the following figure:  

 

Note: Please note the range of real-time occupied registers displayed by "used space". 

Because the range of starting address of pulse parameter data of PLSR pulse instruction is 

HD100-HD129, and the range of system parameter block address is HD150-HD153, the 

range of real-time occupied registers address is not beyond the range. If the range exceeds, 

the error of pulse output will occur. 
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After downloading the program, power off the PLC and then re-energize it. 

Positive Limit (X10001) and Negative Limit (X10002) will play an important role in the execution 

of ZRN, PLSF, DRVI and DRVA instructions. 

 

 

 

1-5-5̈Forward reverse multi-segment process programȍPLSF, PLSR, ZRNȎ 

 

Example 1: According to the following figure, multi-segment absolute positioning is used.  

10000Hz

500Hz

origin

20000Hz

( 150000, 0)

500Hz

10000Hz
Acc/dec time

200ms

( 100, 0)

( 0, 0)

Acc/dec time

200ms

500Hz

( 50000, 0)

20000Hz

( 100000, 0)

 

 

 

 

Firstly, make the ladder chart as follows:  
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X4 SM1000

S0 SM1000

Origin 

regression
Pulse 1 

sending flag

Pulse 1 

sending flag

(    S    )

S0

Mechanical origin 

regression

STL S0
Mechanical origin 

regression

S0
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//mechanical origin regression 

(use group 1 parameters)  

 

 

 

 

 

 

 

//jog forward control (use 

group 1 parameters)  
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//jog reverse control (use group 

1 parameters)  

 

 

 

 

 

 

 

 

 

 

//forward positioning control 

(use group 1 parameters)  

 

 

 

 

 

 

 

 

 

 

 

//reverse positioning control 

(use group 1 parameters)  
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In the sample program, all the system parameters used in the pulse instructions are group 1 

parameters. So, we click "pulse configuration parameters" in the PLC programming software, as 

follows: 

 

 

   Click config, then select Y0 axis.  

//stop pulse sending (slow stop)  

 

 

 

 

// If the pulse has not been sent 

out, the execution pulse will 

continue to send out the remaining 

pulse. 
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In the parameter configuration table, configure as follows (circled parameters need to be 

modified): 
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After configuring the parameters of the system parameter block, click the "Write to PLC" button 

to write the parameters into the PLC. Since the PLSR is used as the multi-segment pulse output 

instruction, we also need to configure the parameters of the pulse segment (the output frequency 

and the number of pulses per pulse segment). 

Firstly, right-click on the forward positioning command PLSR and pop up the following options. 

Select the first "PLSR Instruction Parameter data Config":  

 

In the open multi-segment pulse output configuration table, select "mode" as "absolute" (default is 

"relative"), as shown in the following figure: 
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After choosing the mode, click the "Add" button in the configuration interface to add two 

continuous pulse parameters of forward rotation; after configuring, click the "Write to PLC" 

button to write parameters into the PLC, as shown in the following figure:  

 

Note: Please note the range of real-time occupied registers displayed by "used space". 

Because the range of starting address of pulse parameter data of PLSR pulse instruction is 

HD0-HD29, and the range of system parameter block address is HD50-HD53, the range of 

real-time occupied registers address is not beyond the range. If the range exceeds, the error 

of pulse output will occur. 

 

Then, right-click on the reverse positioning command PLSR and pop up the following options. 

Select the first "PLSR Instruction Parameter data Config":  

 

In the open multi-segment pulse output configuration table, select "mode" as "absolute" (default is 

"relative"), as shown in the following figure: 
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After choosing the mode, click the "Add" button in the configuration interface to add two 

continuous pulse parameters of forward rotation; after configuring, click the "Write to PLC" 

button to write parameters into the PLC, as shown in the following figure:  

 

Note: Please note the range of real-time occupied registers displayed by "used space". 

Because the range of starting address of pulse parameter data of PLSR pulse instruction is 

HD100-HD129, and the range of system parameter block address is HD150-HD153, the 

range of real-time occupied registers address is not beyond the range. If the range exceeds, 

the error of pulse output will occur. 

 

After downloading the program, power off the PLC and then re-energize it. 

Positive Limit (X10001) and Negative Limit (X10002) will play an important role in the execution 

of ZRN, PLSF, DRVI and DRVA instructions. 
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Example 2: According to the following figure, multi-segment absolute positioning mode is 

adopted.  

10000Hz
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origin
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500Hz

10000Hz
Acc/ dec 

time 200ms

( 100, 0)

( 0, 0)

500Hz

( 50000, 0)
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( 100000, 0)

Acc/ dec 
time 200ms

 

 

Firstly, make the ladder chart as follows:  
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//mechanical origin regression 

(use group 1 parameters)  

 

 

 

 

 

 

 

 

 

 

 

 

 

//jog forward control (use group 1 

parameters)  
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//jog reverse control (use group 1 

parameters)  

 

 

 

 

 

 

 

 

 

 

 

//forward positioning control (use 

group 1 parameters)  

 

 

 

 

 

 

 

 

 

 

 

//reverse positioning control (use 

group 1 parameters)  
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In the sample program, all the system parameters used in the pulse instructions are group 1 

parameters. So, we click "pulse configuration parameters" in the PLC programming software, as 

follows: 

 

 

   Click config, then select Y0 axis.  

//stop pulse sending (slow stop)  

 

 

 

 

// If the pulse has not been sent out, 

the execution pulse will continue to 

send out the remaining pulse. 
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In the parameter configuration table, configure as follows (circled parameters need to be 

modified): 
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After configuring the parameters of the system parameter block, click the "Write to PLC" button 

to write the parameters into the PLC. Since the PLSR is used as the multi-segment pulse output 

instruction, we also need to configure the parameters of the pulse segment (the output frequency 

and the number of pulses per pulse segment). 

Firstly, right-click on the forward positioning command PLSR and pop up the following options. 

Select the first "PLSR Instruction Parameter data Config":  

 

In the open multi-segment pulse output configuration table, select "mode" as "relative" (default is 

"relative"), as shown in the following figure: 

 

After choosing the mode, click the "Add" button in the configuration interface to add two 

continuous pulse parameters of forward rotation; after configuring, click the "Write to PLC" 

button to write parameters into the PLC, as shown in the following figure:  
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Note: Please note the range of real-time occupied registers displayed by "used space". 

Because the range of starting address of pulse parameter data of PLSR pulse instruction is 

HD0-HD29, and the range of system parameter block address is HD50-HD53, the range of 

real-time occupied registers address is not beyond the range. If the range exceeds, the error 

of pulse output will occur. 

 

Then, right-click on the reverse positioning command PLSR and pop up the following options. 

Select the first "PLSR Instruction Parameter data Config":  

 

In the open multi-segment pulse output configuration table, select "mode" as "relative" (default is 

"relative"), as shown in the following figure: 

 

After choosing the mode, click the "Add" button in the configuration interface to add two 

continuous pulse parameters of reverse rotation; after configuring, click the "Write to PLC" button 

to write parameters into the PLC, as shown in the following figure:  
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Note: Please note the range of real-time occupied registers displayed by "used space". 

Because the range of starting address of pulse parameter data of PLSR pulse instruction is 

HD100-HD129, and the range of system parameter block address is HD150-HD153, the 

range of real-time occupied registers address is not beyond the range. If the range exceeds, 

the error of pulse output will occur. 

 

After downloading the program, power off the PLC and then re-energize it. 

Positive Limit (X10001) and Negative Limit (X10002) will play an important role in the execution 

of ZRN, PLSF, DRVI and DRVA instructions. 
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 1-5-6̈Forward reverse rotation mulsti-segment sequential control program 

ȍDRVI , DRVA, PLSR, ZRNȎ 

 

Example 1: According to the following figure, multi-segment absolute positioning mode is 

adopted. 
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Firstly, make the ladder chart as follows:  
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In the sample program, all the system parameters used in the pulse instructions (except DRVA, 

DRVI) are group 1 parameters. So, we click "pulse configuration parameters" in the PLC 

programming software, as follows: 

//mechanical origin regression (use 

group 1 parameters)  

 

//jog forward control, the speed is 

10000Hz 

 

//jog reverse control, the speed is 

-10000Hz 

 

 

 

 

 

 

 

 

//forward positioning control (use 

group 1 parameters)  

 

//reverse positioning control (use 

group 1 parameters)  

 

// pulse stop sending (slow stop)  

 

 

// The execution pulse is not finished 

and the remaining pulse is continued 

to be sent out. 
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   Click config, then select Y0 axis.  

 
 

 

In the parameter configuration table, configure as follows (circled parameters need to be 

modified): 
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After configuring the parameters of the system parameter block, click the "Write to PLC" button 

to write the parameters into the PLC. Since the PLSR is used as the multi-segment pulse output 

instruction, we also need to configure the parameters of the pulse segment (the output frequency 

and the number of pulses per pulse segment). 

Firstly, right-click on the forward positioning command PLSR and pop up the following options. 

Select the first "PLSR Instruction Parameter data Config":  
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In the open multi-segment pulse output configuration table, select "mode" as "absolute" (default is 

"relative"), as shown in the following figure: 

 

After choosing the mode, click the "Add" button in the configuration interface to add two 

continuous pulse parameters of forward rotation; after configuring, click the "Write to PLC" 

button to write parameters into the PLC, as shown in the following figure:  

 

Note: Please note the range of real-time occupied registers displayed by "used space". 

Because the range of starting address of pulse parameter data of PLSR pulse instruction is 

HD0-HD29, and the range of system parameter block address is HD50-HD53, the range of 

real-time occupied registers address is not beyond the range. If the range exceeds, the error 

of pulse output will occur. 
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Then, right-click on the reverse positioning command PLSR and pop up the following options. 

Select the first "PLSR Instruction Parameter data Config":  

 

In the open multi-segment pulse output configuration table, select "mode" as "absolute" (default is 

"relative"), as shown in the following figure: 

 

After choosing the mode, click the "Add" button in the configuration interface to add two 

continuous pulse parameters of forward rotation; after configuring, click the "Write to PLC" 

button to write parameters into the PLC, as shown in the following figure:  

 

Note: Please note the range of real-time occupied registers displayed by "used space". 

Because the range of starting address of pulse parameter data of PLSR pulse instruction is 

HD100-HD129, and the range of system parameter block address is HD150-HD153, the 

range of real-time occupied registers address is not beyond the range. If the range exceeds, 

the error of pulse output will occur. 
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After downloading the program, power off the PLC and then re-energize it. 

Positive Limit (X10001) and Negative Limit (X10002) will play an important role in the execution 

of ZRN, PLSF, DRVI and DRVA instructions. 

 

 

Example 2: According to the following figure, the relative multi-segment pulse positioning 

method is used. 
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origin
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Firstly, make the ladder chart as the follows:  
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//mechanical origin regression (use 

group 1 parameters)  

 

 

//jog forward control, the speed is 

10000Hz 

 

//jog reverse control, the speed is 

-10000Hz 

 

 

 

 

 

 

 

 

 

 

//forward positioning control (use 

group 1 parameters)  

 

//reverse positioning control (use 

group 1 parameters)  

 

// pulse stop sending (slow stop)  

 

 

 

 

// The execution pulse is not finished 

and the remaining pulse is continued 

to be sent out. 








































































































































































































































































































































































































































































































































