SETMINI

Embedded DC power system background communication protocol
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1 Overview

Book « SETMINI The embedded DC power system background communication protocol
(hereinafter referred to as the "Agreement") describes the protocol of the switching power supply
monitoring system and its dedicated host computer-acquisition board for command control and
data exchange.



2 Scope

{protocol) The main functions specified in:

The monitoring device (ie, the master node) controls the monitoring board (ie, the slave node)
to complete the specified tasks by forwarding commands, such as acquiring and setting voltage,
current, and alarm limit value data.

The communication process is performed in a half-duplex, variable-length, one-way response
confirmation mode, and the monitoring device sends a forwarding command and a query
command to the monitoring board. Each forwarding command and query command acts as a
two-way communication process. If the response fails within 50 ms after the monitoring device
issues the command (address mismatch, reception timeout, received response is not
acknowledgment response, received checksum is incorrect, and receive length byte is illegal), the
communication fails.

3 Special term

Monitoring device: A device that monitors communication to display monitoring data and set
monitoring board data, and represents the master node in the
master-slave protocol.

Monitoring board: the display and setting module of the monitoring system, used to
communicate with the monitoring device, representing the slave node in
the master-slave protocol

RS232: A 3-wire serial communication standard that supports full-duplex serial
short-range communication

Query command: sent by the monitoring device to the monitoring board to obtain the
target information.

Setting command: Control the monitored parameters through the monitoring device

4 Physical interface

4.1 Serial communication port electrical standard
The monitoring board communicates with the monitoring device in RS232 half-duplex mode.
4.2 Information transmission method

Asynchronous mode, 1 start bit, 8 data bits, 1 stop bit, no parity bit.
a) Data transfer rate

9600BPS
b) Data encoding

Command using hexadecimal data

C) Read data frame format
The read command function code is 0x01, 0x02, 0x03, which supports reading the consecutive
register address data once. The double-byte data is the high byte first and the low byte later.



0x01 function code read command frame format:

Serial number 1 2 3 4 5
Number of bytes 1 1 2 2 2
format Communication | Function Register 0x0001 CRC check
device address | code 0x01 address
0x01 function code read command returns frame format:
Serial number 1 2 3 4
Number of bytes 1 1 2 bytes of data 2
format Communication 0x01 Read data CRC check
device address
0x02 function code read command frame format:
Serial number 1 2 3 4 5
Number of bytes 1 1 2 2 2
format Communicati | Function code | Register Number of | CRC check
on device | 0x02 address discrete data
address N
0x02 function code read command returns frame format:
Serial number 1 2 3 4 5
Number of bytes 1 1 1 N% 8 bytes 2
format Communicati | 0x02 The number | Read data CRC check
on device of bytes
address returned
0x03 function code read command frame format:
Serial number 1 2 3 4 5
Number of bytes | 1 1 2 2 2
format Communicatio | Function code | Register Read the | CRC check
n device | 0x03 address number of
address registers
0x03 function code read command returns frame format:
Serial number 1 2 3 4 5
Number of bytes | 1 1 1 Number of | 2

registers *2




format

Communicatio | 0x03 Number of | Read data
n device data bytes =
address number of

read registers

*2

CRC check

d) Set the data frame format

There are three kinds of setting commands. The function codes are 0x05 and 0x06, and only
one register can be set at a time. 0x10 supports setting the data of consecutive register addresses.
The double-byte data is high byte first and low byte last.

Set a single register address command frame format:

Serial number 1 2 3 4 5

Number of bytes | 1 1 2 2 2

format Communicatio | Function code | Register Set data | CRC check
n device | (0x05, 0x06) address information
address

Set the command to return. If the setting is successful, press the set command to return; otherwise,

it will not return.

Set multiple register address command frame formats:

Serial number 1 2 3 4 5 6 7
Number of bytes | 1 1 2 2 1 Set the |2
number
of bytes
format Communi | Function | Register | Set the |Set the | Set data | CRC
cation 0x10 address number number informati | check
device of of bytes | on
address registers
Set the return data format, the setting is successful, there is a return command, the setting fails, no
reply
Serial number 1 2 3 4 5
Number of bytes 1 1 2 2 2
format Communication | Function code | Register Set the | CRC check
device address | (0x10) address number of
bytes

5 Communication method

The monitoring device and the monitoring board are in a master-slave relationship. The monitoring
device is the master node and the monitoring board is the slave node. After receiving the data, the




monitoring board will parse the command and make a legal judgment on the data. If there is a
problem with the format setting, the setting data is out of bounds, and the register is out of bounds,
it is regarded as an illegal command, and the data is not returned. Otherwise, the data is returned
in the return command format.

6 Register address

Communication device type and register range of monitoring device and monitoring board

Issue order
function code

Register address range

Number of registers

meaning

0x01 0x1600~0x1601 1 Read state of charge
0x02 0x0000~0x007 1 byte Read alarm information
0x1000~0x101D 18 Read system setup
parameters
0x1100~0x110b 6 Reading system time
R ifi
0x1200~0x120b 6 ead specified
equalization time
0x2000~0x2019 13 Reading electrical
parameters
0x3000~0x30xx Uncertain, set the Module parameters
number of modules * 2 (current, voltage)
Equal charge floating
charge setting: 0000:
0x05 0x1600~0x 1601 1
X X X float charge FFOO: charge
status
0x06 0x1000~0x101D
Ox10 0x1100~0x110b 6 Set system time
X
0x1200~0x120b 6 Set the charge time

7 Register data

a) System parameter settings, please refer to Appendix C for detailed commands.

Features function Register Description
code address
Total module settings 0x06 0x1000~0x1001
System voltage setting 0x06 0x1002~0x1003 | Actual voltage value = set value / 100,
Range value see note 0
Charge voltage setting 0x06 0x1004~0x1005 | Actual voltage value = set value / 100,
Range value see note 0




Current limit setting 0x06 0x1006~0x1007 | Actual current value = set value / 100

Off voltage 1 setting 0x06 0x1008~0x1009 | Actual voltage value = set value / 100,
Range value see note 0

Reconnect voltage 1 setting 0x06 0x100a~0x100b | Actual voltage value = set value / 100,
Range value see note 0

Off voltage 2 setting 0x06 0x100c~0x100d | Actual voltage value = set value / 100,
Range value see note 0

Reconnect voltage 2 setting 0x06 0x100e~0x100f | Actual voltage value = set value / 100,
Range value see note 0

Overvoltage setting 0x06 0x1010~0x1011 | Actual voltage value = set value / 100,
Range value see note 0

Undervoltage setting 0x06 0x1012~0x1013 | Actual voltage value = set value / 100,
Range value see note 0

Temperature compensation 0x06 0x1014~0x1015

coefficient setting

Temperature compensation 0x06 0x1016~0x1017

starting point setting

Battery temperature alarm 0x06 0x1018~0x1019 | Actual temperature alarm value = set

value setting value / 100

Equalization time setting 0x06 0x101a~0x101b

Equalization interval setting 0x06 0x101c~0x101d

b) Equal charge floating charge setting, please refer to Appendix C for detailed commands.

Features function Register Description
code address
Equal charge float setting 0x05 0x1600 0000: Floating charge FF00: Equal
charge status
Switching machine setting 0x05 0x1602 0000: Boot FFOO: Shutdown

c) System time and equalization time settings, please refer to Appendix C for detailed commands.

Features function | Register address | Description
code
Set system time 0x10 0x1100~0x110b | Hour, minute, second, year, month,
day
Set the charge time 0x10 0x1200~0x120b | Hour, minute, second, year, month,

day

If the system time is set to match the current system time, the change command will be treated as
an invalid command; if the set charge time is the same as the current charge time, the change
command will be treated as an invalid command.

d) Read the charging status. For detailed commands, please refer to Appendix C.

Features

function

code

Register address

Description




Read state of charge

0x01

0x1600

charge status

0100: Floating charge 0101:

Equal

e) Read the alarm information. For detailed commands, plea

se refer to Appendix C.

Features function | Register address | Description
code
Alarm information 0x02 0x0000~0x0007 | Note 1

f) Read system setup parameter information. For detailed commands, please refer to Appendix C.

Features function | Register address | Description
code

Total number of modules read | 0x03 0x1000~0x1001

Read system setting voltage 0x03 0x1002~0x1003 | Actual voltage value = read value /
100

Read equalization  setting | Ox03 0x1004~0x1005 | Actual voltage value = read value /

voltage 100

Read battery current limit 0x03 0x1006~0x1007 | Actual battery current limit = read
value / 100

Read off voltage 1 0x03 0x1008~0x1009 | Actual voltage value = read value /
100

Read reconnection voltage 1 0x03 0x100a~0x100b | Actual voltage value = read value /
100

Read off voltage 2 0x03 0x100c~0x100d | Actual voltage value = read value /
100

Read reconnection voltage 2 0x03 0x100e~0x100f | Actual voltage value = read value /
100

Read the pressure value 0x03 0x1010~0x1011 | Actual voltage value = read value /
100

Reading undervoltage 0x03 0x1012~0x1013 | Actual voltage value = read value /
100

Read temperature | 0x03 0x1014~0x1015

compensation coefficient

Read temperature | 0x03 0x1016~0x1017

compensation starting point

Read battery temperature | 0x03 0x1018~0x1019 | Actual temperature alarm value =

alarm value read value / 100

Read the average charge time | 0x03 0x101a~0x101b

Read equalization interval 0x03 0x101c~0x101d

Read input overvoltage 0x03 0x101e~0x101f

Read input undervoltage 0x03 0x1020~0x1021

Reading frequency 0x03 0x1022~0x1023 | Actual temperature alarm value =

read value / 100




g) Read system time and equalization time. For detailed commands, please refer to Appendix C.

Features function | Register address | Description
code
Reading system time 0x03 0x1100~0x110b | Hour, minute, second, year, month,
day
Read specified equalization | 0x03 0x1200~0x120b | Hour, minute, second, year, month,
time day

h) Read the electrical parameters. For detailed commands, please refer to Appendix C.

Features function | Register Description
code address

Read system voltage 0x03 0x2000~0x2001 | Actual voltage value = read value/100
Read battery current 1 0x03 0x2002~0x2003 | Actual current value = read value/100
Read battery current 2 0x03 0x2004~0x2005 | Actual current value = read value/100
Read module current 0x03 0x2006~0x2007 | Actual current value = read value/100
Read load current 0x03 0x2008~0x2009 | Actual current value = read value/100
Read battery temperature 0x03 0x200a~0x200b | Actual temp. value = read value/100
Mains 1 phase voltage 0x03 0x200c~0x200d | Actual voltage value = read value/100
Mains 2 phase voltage 0x03 0x200e~0x200f | Actual voltage value = read value/100
Mains 3-phase voltage 0x03 0x2010~0x2011 | Actual voltage value = read value/100
Mains frequency 0x03 0x2012~0x2013 | Actual freq. value = read value/100
Mains 1 phase current 0x03 0x2014~0x2015 | Actual voltage value = read value/100
Mains 2 phase current 0x03 0x2016~0x2017 | Actual voltage value = read value/100
Mains 3-phase current 0x03 0x2018~0x2019 | Actual voltage value = read value/100

i) Read the electrical parameters. For detailed commands, please refer to Appendix C.

Features function | Register address | Description

code
Module 1 current 0x03 0x3000~0x3001 | Actual current value = read value/100
Module 1 voltage 0x03 0x3002~0x3003 | Actual temp value = read value / 100
Module 2 current 0x03 0x3004~0x3005 | Actual current value = read value/100
Module 2 voltage 0x03 0x3006~0x3007 | Actual temperature value = read

value/100

Module 3 current 0x03 0x3008~0x3009 | Actual current value = read value/100
Module 3 voltage 0x03 0x300a~0x300b | Actual temp. value = read value/100
Module 4 current 0x03 0x300c~0x300d | Actual current value = read value/100
Module 4 voltage 0x03 0x300e~0x300f | Actual temp value = read value/100
Module n current 0x03 Actual current value = read value/100
Module n voltage 0x03 Actual temp value = read value/100




Note O:

There are five series of monitoring systems: 24V, 48V, 74V, 110V, 220V

The voltage range is: 24V (18~36.5), 48V (40~59), 74V (60~83), 110V (89~152), 220V (180~300)
The limit logic of each series range is: the set value cannot be greater than the maximum value in
the range, and cannot be less than the minimum value within the range. Otherwise, the monitor
sets the command as an illegal command and does not reply to the data; the larger value cannot
be smaller than the smaller value, for example: Overvoltage and undervoltage settings, otherwise
the monitor will set the command as an illegal command and will not reply to the data; the
smaller value cannot be greater than the larger value, such as reconnecting the voltage and
leaving the voltage, otherwise the monitoring will be illegal according to the setting command.
Command and do not reply to data.

Note 1:

0x0000 Low voltage off 1 alarm 1: Alarm 0: Normal

0x0001 Low voltage off 2 alarm 1: Alarm 0: Normal

0x0002 DC power distribution unit 1 is disconnected 1: alarm 0: normal
0x0003 DC power distribution unit 2 is disconnected 1: alarm 0: normal
0x0004 DC power distribution unit 3 is disconnected 1: Alarm 0: Normal
0x0005 DC power distribution unit 4 is disconnected 1: Alarm 0: Normal
0x0006 Battery 1 is charged and discharged 1: Alarm 0: Normal

0x0007 Mains disconnection alarm 1: Alarm 0: Normal

Appendix A

The information field is represented by 2 bytes per analog:

The analog quantity is multiplied by 100 as the information field to transmit data, with the high
order byte first and the low order byte last. For example, if the current voltage of the system is
53.55V, the transmission data is 5355, and the actual transmission bytes are 0x53 and 0x55.

After the monitoring module receives and divides by 100, the actual analog data can be obtained.

Appendix B

Recommended RS485 circuit diagram and power supply method

T Y e

[E44 [ 01 1aF,
13 __| |—||:;m:|
3

o0

2
o ORE po—t

N I = | B3

1 [ ES5

1 —ewm L2

3 |
IE |Ex_e1EL
(Hey L ln % Df—+
ESHET+}




a. In the circuit, CON4 is the communication interface of the upper computer to the module,
GND and +5V provide communication power supply for monitoring by the rectifier module, and
RS585+ and RS485- are communication differential signals.
b. GND, +5V for the host computer communication 485 power supply, TX, RX corresponding to
the host computer's serial communication TTL level asynchronous transmission receiving port.

c. RT_CTRL is the enable control signal for the host computer to control RS485 reception and

transmission.

Appendix C

Command example and response analysis

Send command | send command Reply command Reply command parsing

function

Read state of |010116000001F982 | 010101005188 0100: float charge, 0101: the

charge charge status is currently
floating state

Read alarm | 010200000008 79CC |01020103E189 Low pressure off 1, 2 alarm

information

Read system | 010310000012 C107 | 0103240002 14 E6 | Two modules, the system

setup parameters

16 12 03 E8 10 CC 11
94 1194 12 5C17 70
10 68 00 00 00 00 OF
A0 00 OA 13 88 01 2C

005513 ECO6 AB

setting voltage is 53.50V, the
average charging voltage is
56.5V, the battery current
limiting value is 10A, the
decoupling voltage 1 is 43V,
the reconnection voltage 1 is
45V, the decoupling voltage 2
is 45V, and the reconnection
voltage 2 is 47V. The
overvoltage value is 60V, the
undervoltage value is 42V,

the temperature
compensation coefficient is
0, the temperature

compensation starting point
is 0, the battery temperature
alarm value is 40, the
equalization time is 10A, the
equalization interval is 5000
hours, and the input
overvoltage is 300V, input




undervoltage 85V, frequency
51Hz,

Total number of | 01031000000180CA |01030200023985 | The number of monitoring
modules read system modules is 2
Read system | 010310020001210A | 01030214E636CE System voltage is 53.5V

setting voltage

Read equalization
setting voltage

010310040001C108B

010302161236 29

The average charging voltage
is 56.5V

Read battery
current limit

01 03 1006 00 01 60 CB

01030203 E8B8FA

Battery current limit is 10A

Read off voltage 1

0103 100800010108

01030210CCB5D1

Breakaway voltage 1 is 43V

Read reconnection
voltage 1

0103 100A 0001 AOC8

0103021194 8B5BB

Reconnect voltage 1 is 45V

Read off voltage 2

0103100C000140C9

0103021194 8B5BB

Breakaway voltage 2 is 45V

Read reconnection
voltage 2

0103 100E0001 E109

010302125CB4DD

Reconnect voltage 2 is 47V

Read the pressure
value

010310100001 810F

0103021770B650

Overvoltage value is 60V

Reading
undervoltage

010310120001 20CF

0103021068 B4 6A

Undervoltage is 42V

Read temperature
compensation
coefficient

010310140001 cC0CE

010302000088 44

Temperature
coefficient is 0

compensation

Read temperature
compensation
starting point

010310160001 610E

010302000088 44

Temperature compensation
starting point is 0

Read battery | 010310180001 00CD | 0103 02 0F AOBD CC | Battery temperature alarm
temperature value is 40

alarm value

Read the average | 0103 10 1A 0001 A10D | 0103 02000A 3843 | The charge timeis 10A
charge time

Read equalization
interval

0103101C0001410C

0103021388B512

The equalization interval is
5000 hours

Read input | 0103101E0001EOCC | 010302012CB809 | Inputovervoltage is 300V
overvoltage

Read input | 0103102000018100 | 0103020055787B | Inputundervoltage is 85V
undervoltage

Read alarm | 01031022000120C0 | 01030213ECB4F9 Frequency is 51Hz
frequency

Read all electrical
parameters

01 03 20 00 00 OD 8F CF

01 03 1A 10 C1 04 BO
00 00 04 BO 04 65 OA
14 60 7C 00 00 00 00

The system voltage is 42.89V,
the battery current 1 is 12A,
the battery current 2 is OA,




13 88 00 01 00 00 00
00 62 98

the module current is 12A,
the load current is 11.25A,
the battery temperature is
25.8, the A phase voltage is
247V, the BC phase voltage is
0V, and the mains frequency
is 50Hz, phase A current is
0.01A, BC phase voltage is 0A

Read system | 010320000001 8FCA | 01030210C17414 | The system voltage is 42.89V
voltage

Read battery | 01 03 2002 00 01 2EOA | 01 03 02 04 BO BB 30 | The battery is 12A
current 1

Read battery | 010320040001 CEOB | 0103020000B844 | Currentis OA
current 2

Read module | 010320060001 6FCB | 01030204 B0BB30 | Currentis12A
current

Read load current | 01032008 0001 0E08 | 01030204 657AAF | Currentis11.25A
Read battery | 01 03 200A 00 01 AFC8 | 0103 02 0A 14 BEEB | Temperature is 25.8
temperature

Reading the mains
phase A voltage

01 03 200CO00 01 4F C9

010302607C91 A5

Voltage is 247V

Reading the mains | 0103 200EO0O01EE09 | 0103020000B844 | Voltage is 0 (single-phase
B phase voltage input is not 0)
Reading the mains | 010320100001 8EOF | 0103020000B844 | Voltage is 0 (single-phase

C-phase voltage

input is not 0)

Reading city
frequency

010320120001 2FCF

0103021388B512

Mains frequency is 50Hz

Reading the mains
phase A current

0103 20140001CFCE

010302000179 84

Current is 0.01A

Reading the mains
B phase current

0103 2016 00 01 6E OE

010302000088 44

Current is OA

Reading the mains
C phase current

0103201800010FCD

010302000088 44

Current is OA

Read all module
information of the
system of 2
modules

01 03 300000 04 4B 09

01 03 08 00 15 16 10
001C160E5CA41

Module 1 current is 0.21A,
voltage is 56.48V; module 2
current is 0.28A, voltage is
56.46V

Read module 1
current

01 033000 0001 8B OA

010302001CB98D

Current is 0.28A

Read module 1
voltage

010330020001 2ACA

0103021610B7ES8

The voltage is 56.48V

Read module 2

010330040001 CACB

01030200157988B

Currentis 0.21A




current

Read module 2
voltage

0103300600016B0B

010302160E37EO

The voltage is 56.46V

Set 1 module

0106 10000001 4CCA

01 06 10 00 00 01 4C
CA

Successful setup

Set the system
voltage: 53.8V

01061002 1504 2399

01 06 10 02 15 04 23
99

Successful setup

Set the average
charging voltage:
57.0V

010610041644 C298

01 06 10 04 16 44 C2
98

Successful setup

Set the battery
current limit: 9A

01 06 10 06 03 84 6D 98

01 06 10 06 03 84 6D
98

Successful setup

Set the breakaway
voltage 1: 42V

01 06 10 08 10 68 00 E6

01 06 10 08 10 68 00
E6

Successful setup

Set the
reconnection

voltage 1: 44V

0106 100A1130A14C

01 06 10 OA 11 30 Al
4C

Successful setup

Set the breakaway
voltage 2: 44V

0106100C1130414D

01 06 10 OC 11 30 41
4D

Successful setup

Set the | 0106 10 0E 125CE050 | 01 06 10 OE 12 5C EO | Successful setup
reconnection 50

voltage 2: 47V

Set the | 01061010170C833A | 01 06 10 10 17 OC 83 | Successful setup

overvoltage value:
59v

3A

Set the | 01061012 10CC209A | 01 06 10 12 10 CC 20 | Successful setup
undervoltage 9A

value: 43V

Set the | 010610140001 0CCE | 01 06 10 14 00 01 OC | Successful setup
temperature CE

compensation

coefficient: 1

Set the | 01 06 10 16 0001 AD OE | 01 06 10 16 00 01 AD | Successful setup
temperature OE

compensation
starting point: 1

Set battery
temperature
alarm value: 42

0106 1018106801 23

01 06 10 18 10 68 01
23

Successful setup

Set the duration
of the charge: 12

0106 101A000CACCS

01 06 10 1A 00 OC AC
C8

Successful setup

Set the

0106101C1387019E

01 06 10 1C 13 87 01

Successful setup




equalization 9E

interval: 4999

hours

Set the input| 0106101E012A6D43 | 0106 10 1E 01 2A 6D | Successful setup

overvoltage value:
298V

43

Set the input| 010610200057 CD3E | 01 06 10 20 00 57 CD | Successful setup
undervoltage 3E

value: 87V

Set the alarm | 010610220015ECCF |01 06 10 22 00 15 EC | Successful setup

frequency: 21Hz

CF

Set the system
time: 2017-08-28
17:36:00

01 10 11 00 00 06 Oc 00
11 00 24 00 00 07 E1 00
08 00 1C90 15

01 10 12 00 00 OC C5
74

Successful setup

Set the float time:
2017-08-28
17:36:00

01 10 12 00 00 06 Oc 00
11 00 24 00 00 07 E1 00
08 00 1C60 ES5

01 10 12 00 00 OC C5
74

Successful setup

Set equal charge

01051600 FF 008872

01 05 16 00 FF 00 88
72

Successful setup

Setting the

float

up

010516 0000 00 C9 82

01 05 16 00 00 00 C9
82

Successful setup




