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User Manual 

 

Specification 

• Axis number : Single axis control 

• Instruction Features: Programmable coordinating control and Manual jog control 

• Maximum output frequency: 40KHz (suitable for controlling sub-division drive) 

• Output frequency resolution: 1Hz 

• Programmable lines: Maximum 99 lines 

• Input ports  : 6 (photoelectric isolated) 

• Output ports : 3 (photoelectric isolated) 

• Continuous displacement range: -7999999 ~ +7999999 

• Operating modes: Automatic, Manual, Program Editor, Parameter Settings 

• Speed curve : 2 (optimization) 

• Display digits : 8 digital display 

• Display modes : Manual/Automatic status display; Run/Stop status display; Step 

count/Count value/Program display; Program editor/Parameter display, Input/output status 

display, CP pulse and CW direction display 

• Auto-run  : Program is editable, start and stop of the automatic operations is 

controlled using buttons on the panel of the controller and the level applied to the terminals 

• Manual operation :  Jog coordinate, Jog speed and Step count can be adjusted manually 

• Parameter setting : Starting rate, Speed curve, Reverse gap adjustment, Length per step, 

Speed, Interrupt jump to line number and Returning to zero coordinate speed  

• Program editing function : Easy to insert new lines, Delete unwanted lines, Jump to specific 

line number, Data zeroing, Number of statements too long or short error correction 

functions 

• Return to zero coordinate function:  Two-way automatic returning zero 

• Programming instructions : A total of 14 instructions 

• External operation function: An external interrupt operation can be performed by using 

parameter settings and adding switch to terminal A and B  

• Working voltage : DC24V 
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Front Panel 

• 8 digital LED segment display 

• 2 run/stop status indicator 

• 6 input status indicators; A, B, IN1, IN2, CW, CP 

• 3 output status indicators; 1, 2, 3 

• CW: direction signal indicator 

• CP: pulse signal indicator 

• 10 physical buttons 

 

Back Panel Diagram and Signal Description 

• COM +, COM- : Output power source, DC12V/0.3A 

• IN1, IN2 : General purpose switch input 

• A, B : Input operation interrupt port, stops current operation and 

runs specific operation from A or B 

• Run, Stop : Button controlled run stop operation port, the program 

will continue to run when press run button after pressed stop 

• +24V, GND : Controller power source port 

• OUT1, 2, 3 : Output terminal port 

• CP, CW, OPTO for stepper motor drive signal 

• CW : Direction level signal input port 

• CP : Step-by-step pulse signal input 

• OPTO : Common port of input signal, connects to Vcc/+5V, act as power source for CW 

and CP 

All input signals; RUN, STOP, A, B, IN1, IN2, and output signals; OUT1, OUT2, OUT3, 

connections are photoelectric isolated for ensuring both internal and external controllers do not 

interfere with each other. Internal working voltage is +5V while external supplied voltage is 

+12V. 

 

  

Back Panel Diagram 
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Controller Connections Diagram 

 

 

 

 

 

 

 

 

 

Operation flow-chart 

• Have four types of modes, Automatic, Manual, Program Editor, Parameter settings 

• After power on or press EXIT, controller will automatically return to zero coordinate 

• When X coordinate is zero, automatic and manual modes can be changed 

• Program editor and parameter settings can only be change in manual mode 

• Press PROGRAM to enter program editing mode, press PARAMETER for 2 seconds to 

enter parameter settings 

• Press RETURN after setting program or parameter (autosaved) 

(All PROGRAM, PARAMETER and RETURN are the same button on the controller panel) 

 

 

  

OUT 1-3 

CP, CW, 

OPTO 

XC602S 

Motion 

Controller 

Input Signals; 

Push Buttons, 

Limit Switch 

Output Signals; 

Indicator lights 

Motor Driver Stepper Motor 

Power Supply: 

DC24V 
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Press 

RETURN 

Press PARAMETER 

for 2 seconds 

Press ˄ ˅ to set next 

parameter 

RS ------ 

A: After power on, controller 

coordinates will be reset and 

ready in standby mode 

B: Loaded last saved memory 

Manual Mode 

++000000 

Auto Mode 

L 000000 

May switch to 

count/step mode 

Parameter Settings 

JF ------ 

Repeat until the 

program is modified 

completely 

Press INSERT to 

insert new line 

01 PAUSE 

Press ENTER to 

continue next line 

01   End 

Press ˄ ˅ to change 

parameter 

   10400 

Press ENTER to 

edit value 

   00400 

Press ˃ to move 

cursor 

00 speed 

Program Mode 

00 speed 

Press ˄ ˅ to change 

parameter 

JF  01400 

Press ˃ ˂ to move 

cursor 

jF  00400 

Press ENTER to 

edit parameter 

JF  00400 

Power on 

Or 

Press EXIT 

Motor run according 

to preset step count 

and speed 

Pause manual run 

Motor back to zero 

coordinate 

according to preset 

speed 

Automatically run preset 

program and display current 

status: coordinate, count 

value or program lines 

Interrupt current operation, 

decelerate to stop and 

remember current coordinate. 

Then run operation A or B 

Operation A 

Or 

Operation B 

Motor back to zero 

coordinate according 

to preset speed 

Program pauses 
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Parameter Settings 

 For entering parameter settings, press PARAMETER for 2 seconds or above while the 

display is on manual mode. After editing all parameter settings according to your preference, 

press RETURN for returning to manual mode (edited parameters are autosaved). 

 The parameters are shown by front letter parameter name mode and parameter data 

mode. In front letter parameter mode is shown as JS------, where it can be change by pressing ˄ 

or ˅. After choosing the parameter that need to be edited, press ENTER to edit the parameter 

data mode. Press ˃ or ˂ to move cursor while ˄ or ˅ to change the value. Then press ENTER 

to apply the data edited or press CANCEL to discard any changes. 

 

No. Operation Display Data Range (Unit) Parameter Description 

1 Starting 

Rate 

JF ------ 

JF xxxxxx 

400-3999 (Hz) If starting rate is less than preset 

frequency, the system shows a warning  

2 Speed 

Curve 

RS ------ 

RS      x 

L, H Have 2 speed of control, L is slow speed 

and H is fast speed. 

3 Gap 

Adjustment 

CC ------ 

CC   xxxx 

0-9999 (Pulse) Use to compensate reverse transmission 

gap errors  

4 Manual 

Step 

Increment 

HL ------ 

HL xxxxxx 

1-999999 (Pulse) Control the step size of each increment 

step in manual mode 

5 Manual 

Step Speed 
HF ------ 

HF xxxxxx 

1-39999 (Hz) Control the speed of each increment 

step in manual mode 

6 Returning 

Zero 

Coordinate 

Speed 

BF ------ 

BF xxxxxx 

1-39999 (Hz) Control the speed of motor returning to 

coordinate zero 

7 Operation 

A Address 

nA ------ 

nA      x 

00-99 

(Line number) 

Operation A will interrupt current 

program if its condition is fulfilled 

8 Operation 

B Address 

nb ------ 

nb      x 

00-99 

(Line number) 

Operation B will interrupt current 

program if its condition is fulfilled 

9 Step Pulse 

Mode 

CP ------ 

CP      x 

0, 1 CP = 0, terminal CP outputs a step pulse 

while terminal CW outputs a directed 

pulse 

CP = 1, terminal CP outputs a positive 

step pulse while CW outputs a negative 

step pulse 
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Program Editing Instructions 

In manual mode, press PROGRAM for entering program editing function. After editing 

is complete, press RETURN for turning back to manual mode (program is autosaved). 

 Total programmable instruction lines can be edited up to 99 lines where each instruction 

uses 1 line each and these instructions will start from line 00. Insert and delete is applicable 

between lines. 

 The program is display as two-line display, where first line shows the number of lines 

follow by its instruction. By pressing ENTER for entering the second line shows the data set 

of the instruction. The last instruction must be fixed as END. The buttons used for editing the 

program is by ˂, ˃, ˄, ˅, INSERT, DELETE, ENTER and CANCEL, where the arrows use 

to control the cursor and changing values. ENTER key used to confirm which instruction need 

to be modified and saving the data after the modification is completed. CANCEL key is used 

to exit or discard the changes towards the modification done. Refer to the operation flowchart 

for more details. 

Editing Program Procedures 

Entering Edit Mode In manual mode, press PROGRAM. 

 

Exiting Edit Mode In program editing mode, press RETURN, the program will 

autosaved. 

Clear Program In program editing mode, press CLEAR for 2 seconds or more to 

clear previously saved program. 

Edit A New 

Program 

After clearing previously saved program, press INSERT for adding 

new instruction. Then press ˄ or ˅ to choose instruction, and press 

ENTER to enter preferred parameter (for some instruction does not 

have parameter, pressing ENTER may jump to final line). After 

completely editing the program, press ENTER to jump to final line. 

You may press INSERT again for adding new instruction. 

NOTE: If the instruction inserted may look correct, but the controller 

shows an error, it usually happens on the instruction JUMP, J-BIT, 

and J-CNT as they jump to a specific line where the jump target has 

no instructions. To avoid these, happen, we suggest that these jump 

instructions set to line 00 temporary and change it afterwards after 

finish editing the program. 

Modify Program Use INSERT and ENTER button to modify the program. 

 

Insert New 

Instruction 

In program editing mode, press INSERT for inserting a new 

instruction between two old instructions. 

Delete Current 

Instruction 

In program editing mode, press DELETE for deleting an old 

unwanted instruction. 

Browse Instructions In program editing mode, press ˄ or ˅ to browse for each instruction, 

if you want to browse quickly, press ˂ for browsing whole instruction 

quickly. 
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Detailed Instructions Set 

(HH →→ Number of Line, XXXXXX →→ Instruction Data) 

No. Instructions Displayed Instructions Description 

1 Pause HH_PAUSE 

(No Instruction Data) 

Program pause until RUN button is 

pressed or wait until terminal A or B to 

trigger a signal 

2 Moving 

Displacement 

HH_G-LEN 

± XXXXXXX 

Move to a specific displacement. This 

instruction will be referred to the latest 

speed, where other specified instructions, 

starting frequencies, speed curve and 

reverse gap adjustment controls the 

specified displacement. 

If speed is not specified in this instruction, 

the speed remains the same as the current 

speed. 

If the value set is positive the output spins 

clockwise, if set negative output spins 

otherwise. 

Range: -7999999 ~ +7999999 Unit: pulse 

Note: 0 is not applicable for this instruction 

3 Speed HH_SPEED 

XXXXX 

Set a new speed for all the following 

instructions until the program ends or 

another speed instruction is used. 

Range: 1-39999 Unit: pulse/Hz 

Note: 0 is not applicable for this instruction 

4 Delay HH_DELAY 

XXXXXXX 

Set a delay to current program. 

Range: 1-7999999 Unit: ms 

Note: 0 is not applicable for this instruction 

5 Jump HH_JUMP 

XX 

Unconditional jump instruction to specific 

XX line. If the XX line instructed is over 

END command, the system will have 

error. 

6 Loop HH_LOOP 

XX  XXXXX 

Repeat a certain instruction from the 

current line to a specified line. 

Initial 2 digits represents the specified line 

to loop (usually the line is before the 

current line) while the last 5 digits 

represents the number of loops needed (0 

means infinite looping). 

The system will show error when the 

specified line is after the current line. 
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7 Move To HH_GOTO 

± XXXXXXX 

The output moves to a specified coordinate 

where this point is generally set as the 

reference point of the system. 

If the value set is positive the output spins 

clockwise, if set negative output spins 

otherwise. 

If coordinate set as 0, the motor will spin 

to coordinate zero 

Range: -7999999 ~ +7999999 Unit: pulse 

8 Output HH_OUT 

XXXX 

First three parameter represents the output 

terminals OUT1-OUT3 which these 3 

terminals corresponds to the 3 LED lights 

on the front panel. The last parameter 

represents the buzzer sound in the 

controller. 

Input Data: 0, 1, N 

For output terminals; 

0: Turning off output, LED off 

1: Turning on output, LED on 

N: Remain the previous working state 

For Buzzer; 

0: Short beep sound 

1: Long beep sound 

N: No beep sound 

(note: in order to continue next instruction 

must wait for the buzzer finish beeping) 

9 Conditional 

Jump 

HH_J-BIT 

XX  X  X 

Jump to specified line with a condition 

where input terminal IN1 or IN2 triggers a 

signal to jump.  

The first 2 digit represents the specific 

jump location of XX line, the middle digit 

represents the input source IN1 or IN2 to 

be the triggering signal and the last digit 

represents the input condition (0 or 1). 

If the XX line instructed is over END 

command, the system will have error. 

10 Specified 

Count Jump 

HH_J-CNT 

XX  XXXXX 

Jump to a specific line with a condition 

where the parameter is counted until or 

greater than the preset value.  

The first 2 digit represents the specific 

jump location of XX line, the last 5 digits 

represents the parameter value set for 

counting.  

If the value counted is less than the preset 

value, the program continues to the next 

line. 

If the XX line instructed is over END 

command, the system will have error. 
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11 Moving 

Variable 

Displacement 

HH_GO-AB 

±X 

This instruction works as same as HH_G-

LEN but the displacement is not fixed or 

specified. This is a variable displacement 

created by other interrupt operation, where 

an interrupt operation occurs and stops the 

current operation causing a variable 

coordinate.  

Since there are two interrupt inputs A and 

B, the parameter set for this instruction is 

A or B. When the interrupt occurs, a new 

variable is formed where the remaining 

displacement is stopped by A or B.  

If the variable shows a positive value, it 

means the displacement is less than preset 

value, negative means the otherwise. If the 

value is 0, the variable displacement is 

exactly the same as the preset value. 

12 Counter HH_CNT-1 

(No Instruction Data) 

Starts counter instruction. This counter has 

a counting capacity of 999999 where it can 

be displayed in real time. The value 

counted is not automatically saved when 

turned off, but can be saved manually by 

pressing ˃. When turning the controller 

back on, the saved value is automatically 

loaded. 

This instruction will add 1 to the counter. 

13 Clear Counter 

Value 

HH_CNT-0 

(No Instruction Data) 

Clears the current counter value. 

Can also be cleared by pressing ˅ while in 

automatic mode.  

14 Clear 

Coordinate 

HH--CLR 

 

Clears all current coordinates and 

displayed value. The controller will 

redefine this coordinate as the new zero 

coordinate 

15 End  HH_END 

(No Instruction Data) 

End of the program and stops the whole 

program.  
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Manual Mode 

In automatic mode, press Auto/Manual button to switch over. When first 2 digit shows , 

indicates it is now in manual mode. Press ˂ or ˃ for spinning the motor manually in different 

directions. Step speed and step increment size can be set using HL and HS in parameter settings. 

Refer to the operation flowchart for more detail. 

 

Automatic Mode 

Power on the controller will automatically in auto mode. Press EXIT will clear the current 

coordinates to zero and set this new coordinate as new zero coordinate. The counter from last 

saved will also loaded and then go to standby mode. Press RUN to start the program saved in 

the controller from 00 line to END line. After finish running the program, the controller 

automatically returns to standby mode. Refer to the operation flowchart for more detail. 

There are three different sub-states, 

1. Automatic standby state; the controller is ready to run the program. Just press START or 

wait for input terminals trigger on. After complete saved a program will also stay on this 

state. 

2. Automatic running state; the controller is running the program. 

3. Automatic run-stop state; the controller stops halfway running the program. Press STOP or 

triggered by input terminals halfway may go to this state. 

In automatic state, there are three different display modes, 

1. Step number display mode; the controller displays current coordinates, in pulse 

2. Counter display mode; the controller displays current count value, in number 

3. Current program display mode; the controller displays current lines and running 

instructions  

In order to distinguish the three sub-states and the three display modes, the first 2 digit on 

display shows different display mode, 
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Dimensions 

The controller uses an embedded instrument case, small in size and light weight (appx. 500g). 

The front panel is 95mm × 95mm in size, depth of 75mm. 
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Instruction Index 

No. Instructions Example Description Instruction 
Name 

Instruction 
Abbreviation 

1 Pause 00 PAUSE Pauses program, waiting for start 
signal 

PAUSE PAU 

2 Moving 
Displacement 

01 G-LEN 

-1234567 

According to the newest assigned 
SPEED, anti-rotate for 1234567 
steps 

G-LEN G-L 

3 Speed 02 SPEED 

12345 

Assign a new speed of 12345 Hz SPEED SPD 

4 Delay 03 DELAY 

1234567 

Delay for 1234567 ms DELAY DLY 

5 Jump 04 JUMP 

12 

Unconditional jump to line 12 JUMP JMP 

6 Loop 05 LOOP 

03 12345 

Loop jump from current line (05) 
to line 03 for 12345 times 

LOOP LOP 

7 Move To 06 GOTO 

-1234567 

Move to assigned coordinate -
1234567 

GOTO GOT 

8 Output 07 OUT 

0 1 N 0 

The digital output set as: 
OUT1=0, OUT2=1, OUT3=N, 
buzzer=0. 

0=off, 1=on, N=remain the same. 

Buzzer=0=short beep, 
buzzer=1=long beep, 
buzzer=N=no beep 

OUT OUT 

9 Conditional 
Jump 

08 J-BIT 

19 2 0 

If IN2=0, jump to line 19 

First 2 digits=line number, middle 
digit=input terminal, last 
digit=condition 

J-BIT J-B 

10 Specified 
Count Jump 

09 J-CNT 

20 12345 

If count value reaches 12345 or 
more, jump to line 20 

J-CNT J-C 

11 Moving 
Variable 

Displacement 

10 GO-AB 

-A 

The displacement is the absolute 
value of A, where the direction is 
opposite of A due to the negative 
sign 

GO-AB GAB 

12 Counter 11 CNE-1 The value of counter is increase 
by 1 

CNE-1 CN1 

13 Clear 
Counter 
Value 

12 CNE-0 The value in counter is cleared CNE-0 CN0 

14 Clear 
Coordinate 

13 CLR Current coordinates and displays 
are cleared, while the current 
position is set as the new zero 
coordinate 

CLR CLR 

15 End  14 END End of program line END END 
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Parameter Index 

No. Operation Example Data 

Range 

Unit Description Abbreviation 

1 Starting Rate JF 12345 400 - 

39999 

Hz Choose according to 

motor size and initial 

load inertia 

END 

2 Speed Curve RS     H L, H  L=low, H=high END 

3 Gap 

Adjustment 

CC  1234 0 – 9999 Pulse Compensate reverse 

transmission gap 

error 

END 

4 Manual Step 

Increment 

HL123456 1 – 

999999 

Pulse Manual step 

increment per step 

pressed 

END 

5 Manual Step 

Speed 

HF 12345 1 – 39999 Hz Manual step speed 

per step pressed 

END 

6 Returning 

Zero 

Coordinate 

Speed 

BF 12345 1 – 39999 Hz The speed of motor 

returning to zero 

coordinate 

END 

7 Operation A 

Address 

nA    18 00 – 99 Line Input operation A as 

interrupt signal 

END 

8 Operation B 

Address 

nb    18 00 – 99 Line Input operation B as 

interrupt signal 

END 

9 Step Pulse 

Mode 

CP     0 0, 1  CP=0=single pulse, 

Cp=1=double pulse 

END 
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Front Panel Button Index 

Button Function Description State to Use Use Method 

 

Run Start automatic program; 

Continue automatic 

program. 

Automatic waiting state; 

Automatic pause state 

Press 

Enter Confirms modified 

parameters; 

Confirm changes or save 

program. 

Parameter settings state; 

Program editor state 

Press 

 

Stop Pause a program that runs 

automatically; 

Pause a program that is 

being run. 

Automatic running state; 

Manual running state 

Press 

Cancel Cancel modified 

parameters; 

Cancel the modification 

or new entry to the 

program. 

Parameter settings state; 

Program editor state 

Press 

 

Home Spin motor back to zero 

coordinate 

 

Automatic waiting state; 

Automatic pause state 

Press 

Clear Clear all entered program Program editor mode Press for 2 

second or 

more 

Delete Delete current program 

line 

 

Program editor mode Press 

 

Auto Change to automatic 

mode 

Manual mode Press 

Manual Change to manual mode 

 

Automatic mode Press 

Insert Insert a new program line 

above the current line 

Program editor mode Press 

 

Step 

Value 

Switch display to 

coordinate mode 

Automatic waiting state Press 

Count 

Value 

Switch display to counter 

mode 

Automatic waiting state Press 

Up 

Arrow 

Switch display to 

program line mode 

Automatic waiting state Press 
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Program Enter program editor 

mode 

Manual mode Press 

Parameter Enter parameter settings 

mode 

Manual mode Press for 2 

second or 

more 

Return Return from program 

editor mode or parameter 

settings mode and save 

the modified program or 

settings changed 

Program editor mode; 

Parameter settings mode 

Press 

 

Left 

Arrow 

Move cursor to left Program editor mode; 

Parameter settings mode 

 

Press 

Quick 

Review 

In program editor mode, 

this button shows a quick 

review about all 

instruction in the 

controller 

Program editor mode Press 

 

Down 

Arrow 

Move to next line in 

program editor mode 

Program editor mode; 

Parameter settings mode 

 

Press 

Clear 

Counter 

Reset counter count to 

zero 

Automatic waiting state Press 

 

Right 

Arrow 

Move cursor to right Program editor mode; 

Parameter settings mode 

 

Press 

Save 

Counter 

Saves current counter 

count for next operation 

Automatic waiting state Press 

 

Exit Reset controller data  Press 
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