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Third generation upgraded CNC voltage buck-boost power supply

Model: ZK-SK150Pro
Product parameters

Product name: CNC DC voltage buck-boost power supply
Input voltage: 7-36.00V
Output current: 0-8.000A
Output power: 150W

Voltage resolution: 0.01V

Data group storage: 11 groups
Screen size: Upgraded 1.8-inch large screen, 36 * 29mm visible range
Conversion efficiency: About 88%

Product size: 83x48x48mm. (Height does not include rotary encoder)
Product weight: Net weight 112g, Weight with packaging 132g;
Protection mechanism:

Input anti reverse connection: Yes

Output anti backflow: Yes

Input undervoltage protection (LUP): 6.0-40V adjustable, factory default value of 6.0V
Output overvoltage protection (OUP): 0.5-42V adjustable, factory default value 42V
Output overcurrent protection (OCP): 0.001-8.2A adjustable, factory default value 8.2A
Output overpower protection (OPP): 0.1-180W adjustable, factory default value 160W
Over temperature protection (OTP): 30-150 °C adjustable, factory default value of 100°C
Timeout protection (OHP): 1-99 hours and 59 minutes, factory default off

Overcapacity protection (OAH): 0.001-9999Ah, factory default off

Superenergy protection (OPH): 0.001-4000KWh, factory default off

Key functions

Short press: Switching input voltage/
output voltage display

Long press: Enter or exit the
settings menu

Product model: ZK-SK150Pro

Output voltage: 0.5-40.00V

Output voltage accuracy: + 0.3%+3 words (Calibratable)

Output current accuracy: + 0.5%+3 words (Calibratable)
Current resolution: 0.001A
Silicon rubber keypads: 5

Buzzer: Yes

Soft start: Yes

Short press: Selection bit (setting
menu interface)
Long press: Open/Unlock function

Left rotation: Number reduction

Right rotation: Number increase

Voltage setting

Current setting

Short press: Switching Output power W/ Short press: Turn off/on output
Capacity Ah/Energy Wh/Time h/

Temperature °C/Rotating display

Long press: Sleep shutdown

Display interface
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Instructions for use

Set voltage and current/call data group

Press to switch data groups Cd00-Cd10.

the position, and rotate to adjust the size. After setting up, press again to exit the setup.
Press to switch data groups Cd00-Cd10.

Press gl to enter the current setting interface, adjust the flashing position, press the encoder to select
the position, and rotate to adjust the size. After setting up, press again to exit the setup.

Locking function

L]
wr @ 100V

[l
Lon A

“02565.

Show lock symbols

On the normal display interface, long press and hold the rotary encoder for 2 seconds to lock the set voltage
and current to prevent accidental operation; After locking, press and hold the encoder for 2 seconds to unlock.
After locking, the power button can still operate normally, ensuring that the power can be disconnected at any

time.

Parameter settings

Press and hoId for 2 seconds to enter the settings menu. The first interface is the OUT settings interface,

Pressto switch data group names, press{#338 to select the previous parameter,

Press (i@ to select the next parameter.

Parameter settings within the data group

Press (Gl

Switching output/input voltage display

to switch between output voltage and input voltage display

OUP setting (Overvoltage
protection)

Short press the encoder to select a bit and adjust the value size by
rotating it.

For example, if OUP is set to 24.00, when the output voltage is greater than 24.00V, the
output will turn off the protection, thereby protecting the load from being burnt out due to
overvoltage power supply.

After protection, the bottom row will display OUP. Press the power button to cancel the
protection.

OCP setting (Overcurrent
protection)

Short press the encoder to select a bit and adjust the value size by
rotating it.

For example, if OCP is set to 2.000, when the output current is greater than 2.000A, the
output will turn off the protection, thereby protecting the load from being burnt out due to
overcurrent.

After protection, the bottom row will display OCP. Press the power button to cancel the
protection.

/

Switching output power/capacity
and other displays

Press to switch output
power W/capacity Ah/energy
Wh/time h/temperature /
rotating display

N imEgicy
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L I I I '
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— N2 an
(on Im R m
— SN0 2h
— -
BLGLYE
[ON] B
— a2
(oN B B D = Lt
— =4 YL

E =

Wh

h

Power W
Capacity Ah
Energy Wh
Time h

Temperature °C|

LUP setting (Undervoltage
protection)

Short press the encoder to select a bit and adjust the value size by
rotatlng it.

For example, if LUP is set to 10.00, the output will turn off protection when the input voltage
is below 10.00V.

After protection, the bottom row will display LUP. Press the power button to cancel the
protection, or automatically cancel the protection when the input voltage is higher than LUP.

OPP setting (Overpower
protection)

Short press the encoder to select a bit and adjust the value size by
rotating it.

For example, if OPP is set to 30.00W, when the output power is higher than 30.00W, the
output will turn off the protection, thereby protecting the load from being burnt out due to
overpower.

After protection, the bottom row will display OPP. Press the power button to cancel the
protection.

OAH settings (Over
capacity protection)

Short press the power button to turn on/off the over capacity
protection function,"----"Turn off this function

After turning on this function by pressing the power button, short press the encoder to select
the position, adjust the value size by rotation, and long press the power button to switch the
decimal point position (0.000Ah, 00.00Ah,000.0Ah, 0000Ah), can be set to a maximum of
9999Ah.

For example, if OAH is set to 1.000Ah, when the cumulative output capacity exceeds 1.000Ah,
the output will turn off the protection.

After protection, the bottom row will display OAH, press the power button to cancel
protection, and the cumulative capacity will be reset to zero.




OPH setting (Over energy
protection)

Short press the power button to turn on/off the over energy
protection function,"----"Turn off this function

After turning on this function by pressing the power button, short press the encoder to select
the position and adjust the value by rotating it Size, long press the power button to switch
the decimal point position [0.000Wh, 00.00Wh, 000.0Wh, 0000Wh, 0.0.0.0Wh
(Representing 0000KWh)] , with a maximum setting of 4000KWh.

For example, if OPH is set to 100.0Wh, when the accumulated energy output exceeds
100.0Wh, the output will turn off the protection.

After protection, the bottom row will display OPH, press the power button to cancel
protection, and the accumulated energy will be reset to zero.

Zero setting (Current zero
calibration)

If there is a small current of less than 200mA when the output is not
connected to the load, you can short press the power button to
calibrate the zero point.

When calibrating the zero point, do not connect the output end to
the load.

OHP setting (Over time
protection)

Short press the power button to turn on/off the timeout protection
function,"----"Turn off this function

After turning on this function by pressing the power button, short press the encoder to select
the position, and adjust the value size by rotating it. The minimum unit is 1 minute, and the
maximum can be set to 99 hours and 59 minutes.

For example, if OHP is set to 02:30 and the startup time exceeds 2 hours and 30 minutes, the
output will turn off the protection.

After protection, the bottom line will display OHP, press the power button to cancel
protection, and the startup time will be reset to zero.

Frd setting (Restore
factory settings)

wsf rd

You can press and hold the power button, and Frd will not flash to
restore the factory default.

OTP setting (Over
temperature protection)

Short press the encoder to select a bit, adjust the value size by
rotation, unit: °C

For example, if OTP is set to 90°C, when the PCB temperature near the power transistor
reaches 90°C, the output will turn off the protection.

After protection, the bottom row will display OTP. Press the power button to cancel the
protection.

PON setting (Default
power on output)

Short press the power button and select the output to turn off/on
after power on

For example, if PON is set to OFF, the output of the module will be turned off every time it is
first powered on, and the power button needs to be pressed to turn on the output; Otherwise,
the output of the module will be directly turned on after being powered on.

CAL_U setting (Calibration
output voltage)

If the outgut voltage is not accurate, the output voltage can be
calibrated.

—_

. Short press the power button, the second line displays step 01, the first line displays
voltage with flashing numbers, and short press the rotary encoder to shift.

Use a multimeter to measure the actual voltage at the current output terminal (output
terminal unloaded, measure the power terminal) and input it to the first row.

. Short press the power button, and the second line displays step 02.

Use a multimeter to measure the actual voltage at the current output terminal again and
input it to the first row.

. Short press the power button to complete the calibration.

If calibration is successful, the second line displays SUC, otherwise it displays Err. If it fails,
you can try calibrating again.
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System parameter setting

Add settings (Address)

Short press the encoder to select a bit and adjust the value size by
rotating it

Address range 001-255

CAL_l setting (Calibration
output current

If the output current is not accurate, the output current can be
calibrated.

1. Short press the power button, the first line displays step 01, the second line displays a
flashing current number, and short press the rotary encoder to shift.

. Use a multimeter or electronic load to short circuit the output terminals and measure the

current actual current, then input it to the second line.

Short press the power button, and the first line displays step 02.

Use a multimeter to measure the actual current output again and input it to the second

rOw.

5. Short press the power button to complete the calibration.

If calibration is successful, the second line displays SUC, otherwise it displays Err. If it fails,

you can try calibrating again.

N
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LEd setting (Backlight
brightnessg

Adjust the numerical value by rotating it, Level 0-5, where 0
completely turns off the backlight.

The factory default is level 5 brightest.

SLP setting (Automatic
screen shutdown)

Short press the power button to turn on/off the screen without any
operation (only turn off backlight) function,"----"Turn off this function

After turning on this function by pressing the power button, short press the encoder to select
the position, and adjust the value by rotating it for 1-60 minutes.

For example, if SLP is set to 01, the screen will automatically turn off when there is no
operation for more than 1 minute.

bEEP setting (Buzzer
enabled)

Short press the power button to turn on/off the buzzer

For example, if the display is OFF, the buzzer will be turned off and there will be no more
buttons or alarm prompts.




APP online method

Online method of upper computer

@ Insert the communication interface of the
power motherboard into the ZK-BT BT board,
and the ZK-BT indicator light will flash once
when inserted.

@ Open the Wuzhi Zhilian APP and mobile BT,
click "Add Device" on the APP interface, and
Wuzhi Power will be automatically searched
for. After clicking, it will automatically
connect.

(® Display successful connection, click
complete.

@ Click on the device icon to enter the normal
operation interface.

Long press the producticon to change the
name or delete the device.

Can be assembled
onto the chassis

@ Insert a data cable into the computer and connect it to the ZK-U2T (USB to TTL module). The other end of
the ZK-U2T module has a 4P cable inserted into the communication port of the power motherboard;

@ Find the port number COMx corresponding to USB-Serial CH340 in my computer - Device Manager - Ports;

® Open the "Wuzhi Zhilian" upper computer, select the corresponding port number COMx, and click the
"Connect” button in the bottom left corner of the upper computer to automatically connect.

@ The operating environment is If NET Framework 4.8 cannot run, you can download and install it from the. net

official website

Download the upper computer

Attached below is the Modbus communication protocol



—. Protocol Introduction

Using TTL serial transmission interface and MODBUS-RTU communication protocol, this product
only supports function codes 0x03, 0x06, and 0x10

2. Introduction to Communication Protocol:

Information transmission is asynchronous, and Modbus RTU mode is based on 11 bit bytes

Starting position 1 digit
Data bits 8 digits
Parity check bit nothing
Stop bit 1 digit

Data frame structure:

Data frame . e .
. Address code Function code Data area CRC verification
interval
3.5 bytes or more 1 byte 1 byte N bytes 2bytes

Before sending data, it is required that the data bus rest time, i.e. no data transmission time, be greater than
3.5 (for example, Sms at a baud rate of 9600). Message transmission must start with a pause interval of at least
3.5 bytes, and the entire message frame must be treated as a continuous data transmission stream. If there is a
pause time of more than 3.5 bytes before the frame is completed, the receiving device will refresh the
incomplete message and assume that the next byte is the address domain of a new message. Similarly, if a new
message starts with the previous message within less than 3.5 characters, the receiving device will consider it
a continuation of the previous message.

1.1 Address Code:

The address code is the first byte (8 bits) of each communication information frame, ranging from 1 to 255
(initially set to 1,0 and also the broadcast address). This byte indicates that the slave set by the user will receive
information sent by the host. Each slave must have a unique address code, and only slaves that match the
address code can respond to feedback messages. When the slave sends back information, the returned data
starts with their respective address codes. The address code sent by the host indicates the slave address to be
sent, while the address code returned by the slave indicates the slave address to be returned. The
corresponding address code indicates where the information comes from.

1.2 Function code:

The function code is the second byte transmitted in each communication information frame, and the
ModBus communication protocol can define function codes ranging from 1 to 127. Sent as a host request,
telling the slave what action to take through a function code. As a response from the slave, the function code
returned by the slave is the same as the function code sent from the master, and indicates that the slave has
responded to the master and performed relevant operations. This machine only supports function codes 0x03,
0x06, and 0x10.

Function code Definition Operation (binary)

0x03 Read register data Read data from one or more registers
Write a set of binary data into a single

0x06 Write a single register . y &
register
Write multiple sets of binary data into

0x10 Write multiple registers . p, y
multiple registers

1.3 Data Area

The data area includes what information or actions need to be returned by the slave, which can be

data (such as switch inputs/outputs, analog inputs/outputs, registers, ete.), reference addresses,

ete. For example

if the host tells the slave through function code 03 to return the value of the

register (including the starting address of the register to be read and the length of the read

register), the returned data includes the length and content of the register

single register address is double byte data)
0x03 Read function host format

Address Function Register Number of register CRC
code code Start addresses n (1-32) verification
Address code
1 byte 1 byte 2bytes 2bytes 2bytes
01 03 00 00 0010 44 06
0x03 Read Function Slave Return Format
Address Function Return the Register data CRC
code code number of verification
registers n code
1 byte 1 byte 1 byte 240 P 2bytes
01 03 04 2%kn
0x06 Write Single Register Function Host Format
Address Function Register Register data CRC
code code Start verification
Address code
1 byte 1 byte 2bytes 2bytes 2bytes
01 06 0012 0001 E8 OF
0x06 Write Single Register Function Slave Return Format
Address Function Register Register data CRC
code code Start verification
Address code
1 byte 1byte 2bytes 2bytes 2bytes
01 06 0012 0001 E8 OF

0x10Write Multiple Registers Function Host Format

(The data within a

Address code | Function code | Register Number of Write Bytes Register CRC
Start register 2%n data verification
Address addresses n code
(1-32)
1 byte 1 byte 2bytes 2hbytes 1 byte 2%n AT 2bytes

0x10Write multiple registers in slave host format

Address code

Function code

Register Start
Address

Number of register
addresses n (1-32)

CRC verification
code

1 byte

1 byte

2bytes

1 byte

2bytes

Introduction to Protocol Registers (Data within a Single Register Address

is Double Byte Data)

name

explain

Byte
count

decimal

point

unit Reading

and

Register Address




vriting S-LVI I 1 2 2 l R/W 0052H
S-LVP .ow volte >t 2 : / R/ 5
V-SET Voltage setting 2 2 v R/W 0000H f“l‘ voltage protection / i
T-SET Current setting 2 2 A R/W 0001H o
- S-0VP Overvoltage protection 2 2 v R/W 0053H
VOUT Output voltage display 2 2 v R 0002H al
value i - - —
- S-0CP Overcurrent protection 2 2 A R/W 0054H
00T Output current display 2 2 A R 0003H |
value
1
vaue - S-0PP Overpower protection 2 1 W R/W 0055H
POWER Output power display 2 1 W R 0004H |
value
value S-0HP H Maximum output duration 2 0 H R/W 0056H
UIN Tnput voltage display 2 2 v R 0005H
hours
value S-0HP_M Maximum output duration 2 0 M R/W 0057H
AH-LOW Output AH low 16 bits 2 0 maH R 0006H . .
- - 1n minutes
AH-HIGH Output Atlhigh 16 bits 2 0 mall R 0007H S-OAIL L Maximum output Al low 16 | 2 0 mall RV 005811
WH-LOW Output WH low 16 bits 2 0 mwH R 0008H bits
WH-HIGH Output WHhigh 16 bits 2 0 mwiH R 0008H S-0AH H Maximum output AHhigh 2 0 mall R 0059H
OUT-H Opening duration — hours 2 0 H R 000AH 16 bits
ouT-M Start time in minutes 2 0 M R 000BH S-OWEH. L Maximum output WHlow 16 | 2 0 10myi] R/W 005AH
ouT-8 Opening time - seconds 2 0 S R 000CH hits
T.IN Internal temperature 2 1 € R 000DH S—OWH. H Maximum output WHhigh 2 0 10mwH R/W 005EH
value 16 bits
T.EX External temperature 2 1 € R 000EH S-0TP Over temperature 2 1 F/C R/W 005CH
value protection value
LOCK Key lock 2 0 B R/W 000FH S—INT Power on output switch 2 0 - R/W 005DH
PROTECT Protection status 2 0 - R/W 0010H S-0-CLOSE The last switch state of 2 0 - R/W 005EH
cvee Constant voltage and 2 0 - R 0011H the outdated over
constant current state capacity and over energy
ONOFF Switeh output 2 0 - R/W 0012H switch
F-C Temperature symbol 2 0 - R 0013H
B-LED Backlight brightness 2 0 - R/W 0014H Obsolete
level Over capacity
SLEEP Screen rest time 2 0 M R/W 0015H 1000000000000 100
MODEL Product model 2 0 - R 001611 Overpower
VERSTON Firmware Version 2 0 - R 0017H 000000 10000000
SLAVE=ADD Slave address 9 0 _ R/W 0018H Restore Factory Restore factory 2 0 W 0020H
BAUDRATE-L Baud rate 2 0 - R/W 0019H setlings :
T-IN-OFFSET Internal temperature 2 1 C R/W 001AH ZERO Zeroing 2 0 — “, 0021H
correction Reset restart 2 0 W 002FH
T-EX-OFFSET External temperature 2 1 C R/W 001BH
correction ) ) ) ) )
BUZZER Buzzer switch 9 0 B RN 001CH Note 1: This product is designed wlt.h 11 storage data groups of MO-M10, each with a total of 14 data groups
EXTRACTM Quick access to data 5 0 - RO 001DH numbered 00-0D. The MO data group is the default data group called by the product when powered on, and
aroups the starting address calculation method for the data group is: 0050H+data group number * 0010H. For example,
- the starting address for the M3 data group is 0050H+3 * 0010H=0080H.
DEVICE Device status 2 0 = R/W 001EH X o i .
- Note 2: The reading and writing values for the key lock function are 0 and 1, where 0 is non locked and
V-SET Voltage setting 2 2 v R/W 001FH .
1 is locked.
Note 3: The read value for protection status is 0-11:
0: Normal operation, 1: OVP, 2: OCP, 3: OPP, 4: LVP, 5: OAH, 6: OHP, 7: OTP, 8: OEP, 9: OWH, 10: ICP.
V-SET Voltage setting 2 2 ! R/W 0050H .
11: TVP
I-SET Current setting 2 2 A R/W 0051H




Note 4: The reading values for constant voltage and current state are 0 and 1, where 0 is the CV state
and 1 is the CC state.

Note 5: The read and write values for the switch output function are 0 and 1, with 0 being the off state
and 1 being the on state.

Note 6: The reading and writing range of the backlight brightness level is 0-5, with level O being the
darkest and level 5 being the brightest.

Note 7: The quick access data group function writes values from 0 to 10, and after writing, the
corresponding data group data will be automatically retrieved.

1.4 Error Check Code (CRC Check):

The host or slave can use a checksum to determine whether the received information is correct. Due to

electronic noise or other interferences, errorsmay sometimes occur during the transmission of information,

Error check codes (CRC) can verify whether the information of the host or slave during communication
data transmission is correct. Incorrect data can be discarded (whether sent or received), which increases
the security and efficiency of the system. The CRC (Redundant Cyclic Code) of MODBUS communication protocol
contains 2 bytes, which is a 16 bit binary number. The CRC code is calculated by the transmitting device
(host) and placed at the end of the transmitted information frame. The receiving device (slave)
recalculates the CRC of the received information and compares whether the calculated CRC matches the
received CRC. If the two do not match, it indicates an error. When sending CRC checksum, the low bit
is in front and the high bit is in the back.

Calculation method for CRC code:
(1) Set one 16 bit register as hexadecimal FFFF (i.e. all are 1); Call this register CRC register;
(2) Distinguish the first 8-bit binary data (i.e. the first byte of the communication information frame)
from the lower 8 bits of the 16 bit CRC register, and place the result in the CRC register;
(3) Shift the content of the CRC register to the right by one bit (towards the low bit) and fill the
highest bit with 0, and check the shifted out bit after the right shift;
(4) If the displacement is 0: repeat step 3 (move one position to the right again); If the removal
bit is 1: CRC register XOR with polynomial A0O1 (1010 0000 0000 0001);
(5) Repeat steps 3 and 4 until shifted 8 times to the right, so that the entire 8-bit data has been
processed;
(6) Repeat steps 2 to 5 to process the next byte of the communication information frame;
(7) After calculating all bytes of the communication information frame according to the above steps,
swap the high and low bytes of the 16 bit CRC register obtained;
(8) The final CRC register obtained is the CRC code.

3. Communication

Example 1: The host reads the displayed values of output voltage and output current

Message format sent by the host:

Host sending Byte count Message sent Remarks
Slave address 1 01 Sent to slave with address 01
Function code 1 03 Read Register
Register Start Address 2 0002H Register Start Address
Number of register addresses 2 0002H 2 bytes in total

CRC code calculated by the

CRC code 2 65CBH
host

For example, if the current displayed value is 05.00V, 2.00A, the format of the message returned by the slave response
is:

Slave response Byte count Information returned Remarks
Slave address 1 0l From slave 01
Function code 1 03 Read Register
Read Bytes 1 04 1 byte in total
The content of register with .
s 00021 & 2 01F4H Output voltage display value
The content of register with
address 0003H & W 2 00C8H Output current display value
CRC code 5 BBABH CRC code calcu.lated by slave
machine
Example 2: The host needs to set the voltage to 12. 00V
Message format sent by the host:
Host sending Byte count Message sent Remarks
Slave address 1 01H From slave 01
Function code 1 06H Write a single register
Register Address 2 0000H Register Address
The content of register with
address 0000H & 2 04BOH Set output voltage value
R leul hy
CRC code 5 SABEH CRC code calculated by the
host
The format of the message returned by the response received by the slave is:
Slave response Byte count Information returned Remarks
Slave address 1 0lH Sent to slave with address 01
Function code 1 06H Write a single register
Register Address 2 0000H Register Start Address
Thy f regi i
¢ content of register with 2 04BOH Set output voltage value
address 0000H
CRC code 9 SABEH CRC Fodc calculated by slave
machine

Example 3: The host needs to set the voltage to 24.00V and the current to 15.00A.
Message format sent by the host:

Host sending Byte count Message sent Remarks
Slave address 1 01H From slave 01
Function code 1 10H Write Register
Register Start Address 2 0000H Register Start Address
Number of register addresses 2 0002H 2 bytes in total
Write Bytes 1 04H 1 byte in total
The content of register with 2 0960H Set output voltage value
address 0000H
Tl'uc content of register 0001H 2 05DCH Set output current value
with address




CRC code

F2E4H

CRC code calculated by the
host

The format of the message returned by the response

received by the slave is:

Slave response Byte count Information returned Remarks
Slave address 1 01H Sent to slave with address 01
Function code 1 10H Write Register
Register Start Address 2 0000H Register Start Address
Number of register addresses 2 0002H 2 bytes in total
CRC code 5 41C8H CRC code calculated by slave

machine
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