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1 2 R e
1 Installation Guide
1.1 Wik

1.1 Overview

ARTM-4 i FE 8 R P42 43I FH T 22 il 22 Rl e s ), 2 S F TR T i R e v < i, AR T
AR GR 2 I K FUAh Ve A BRI Fi A7 SR M 5 A )

The ARTM-4 temperature inspection and control instrument is suitable for measuring and controlling multiple
temperatures, mainly used for temperature monitoring and control of electrical contacts, motor/transformer windings,

and other equipment or distribution scenarios in low-voltage distribution systems.
= P2y
1.2 85 KIhe

1.2 Model and Feature

RS S I hae
Model Feature Additional features

B IE R B Y 2 Bl o, gk L ds
HH AT DT B B R T 1) S AR A
e vy . Each channel temperature measurement
& 4 381 Pt100 HEE, T L P
JE MG AT A .
output can be set to any alarm direction and value;
ARTM-4 Measure the temperature of . o s
PT100 in 4 channels. and _— i H RS485 ji 4% 1 (MODBUS-RTU
in 4 channels, and any channel | | T i e
g WO, ST .
Equipped with RS485 communication
interface (MODBUS-RTU protocol), it can achieve

remote data transmission.

corresponds to 2 alarm segments, and the relay

can also be shielded.

¥: ARTM-4 FIJUEIEE T A P HEe, Bk AT
Note: The temperature measurement channel of ARTM-4 can be specified by the user, please refer to the

ordering example for details.



1.3 SRS

1.3 Technical Parameters

HORFE R &
Technical indicators Indicator
s
. ARTM-4
Function
N5 3 3 A A
Number of measurement channels
T
AL Pt100;  Pt1000
Input signal
FEE 52, 0.5 %
Accuracy level Level 0.5
FA s YE ]
i . AC85~265V/DC 100~350V
OB HOJE Voltage range
Power suppl T
pply ZIN i oW
Power waste
O 4 HHETT
% o Number of routes 4 sets of normally open
Alarm output 7~ 58
P T AC250V/5A, DC30V/SA
Capacity
B
AR 33 T 1
& %ﬁu . t Number of routes
Transmission —
BEnE|
output 4~20mA
Range
T
K X MODBUS-RTU
Agreement
R ¥ [
. % RS485
Communication Interface
B R A3k 1200, 2400, 4800, 9600, 19200
Baud rate Optional 1200, 2400, 4800, 9600, 19200
AR 2kV/1min 229 A RUE
Power frequency withstand voltage 2kV/1min AC effective value
W TAE: -10~+55°C, f£lt7: -25~+70°C
Temperature Work: -10~+55 C, Storage: -25~+70 C
2N o <95%, MG, JoIERE A
Environment Humidity < 95%, non condensing, non corrosive gas environment
N
" . % <2000m
Altitude




1.4 A5

1.4 Packaging
WHNE TAITH

The packaging contains the following items:

T (kT HE, SR, RSORAE)

Host (including plug-in terminal block, nameplate, installation bracket, etc.);

7 i AR T

Product installation and usage manual.

FEFTTE R LR, PN R BT R, AT EATBUR, 4 I N ACREL 20 A sfCHER, Fi
TREABIR ISR, W5 ACREL 2w sl DTF, K A T ASE #ee.

When opening the product packaging, please carefully check for any damage. If there is any damage, please
notify ACREL company or agent in a timely manner and keep the damaged outer packaging. If it is the responsibility

of ACREL company or agent, it will be replaced in a timely manner.

1.5 23 fE L Ty 1

1.5 Installation and wiring methods

1.51 2R~
1.5.1 Installation dimensions

B ARTM-4:
EME ML HETFL
Front view Side view Disk opening size
88
108 | 4
B 70
85




1.52 REFE
1.5.2 Installation Method
R MEC AL b, EREAIE T T — A 5 A e 25 18 B SR SO FLRST AR R 2225 L o

On your distribution panel, choose a suitable location to open an installation hole with the same size as the
opening of the installed temperature monitoring device.

B R IAAR, FATF e AT HRET GHIRTER) |, BT 223048

Take out the temperature monitoring device, loosen the positioning screw (counterclockwise), and remove the

installation bracket.

% -~

=D D L

\ L

ORI AR AL

Insert the instrument into the instrument hole of the distribution panel.
FNXK G2 b2 e300 e RET OBINTED .
Insert the instrument and install the mounting bracket and positioning screw (clockwise).
153 #8775 GRUAER LRVIREE )
1.5.3 Wiring method (please refer to the wiring diagram on the instrument)
B ARTM-4:

IEHE[']EIIIII

Power RTD1 RTD2 RTD3 RTD4

A B oM AEIINENEIEN
2iRazaRapspoRzERIB

ER: ZRHIREN BIERRER, KA RSN —REI L&D 2 MR T L.

Attention: When wiring in a two-wire system, one of the leads of the thermistor sensor must be connected

to two terminals according to the diagram.



Pt100 #4773 21~23 508 Pt100 (55 1 BRIRL NG T, 23~25 508 Pt100 U5 2 B4 1, LA,

Pt100 wiring method: Terminals 21-23 are the first wiring terminals of Pt100, terminals 23-25 are the second
wiring terminals of Pt100, and so on.

PR ZE—I% Pt100 19 Ay B RAF AIHEN 21 5001 22 S, 22 ST 5] —ARFIHELR R 23 ST, 2R
T Pt100 ) AL B ZRAr IR 25 581 24 ST, 24 S5l MRAEREA R 23 S, DURSEHE.

Two wire system: The A and B wires of the first Pt100 are connected to terminals 21 and 22, respectively.
Terminal 22 leads a short wire to terminal 23. The A and B wires of the second Pt100 are connected to terminals 25

and 24, respectively. Terminal 24 leads a short wire to terminal 23, and so on.

A

B

2R S Pt100 (1 A AN 21 SuGF, B C WA AN 22 51 23 ST, 55 % Pt100 ¥
A ZHEN 25 S, By CPIZM AN 24 51 23 Sl 1, PALERHE.

Three wire system: The A wire of the first Pt100 is connected to terminal 21, and the B and C wires are
connected to terminals 22 and 23 respectively. The A wire of the second Pt100 is connected to terminal 25, and the B

and C wires are connected to terminals 24 and 23 respectively, and so on.

A

B

C

VUL Hil) 5 — R 2 U535 5 — 6 Pt100 ) A M1 B ZR3EN 21 S 1, C A1 D &N 22 Sim ¥, 22 51
Gl AR 23 Suif, S5 RK Pt100 f) A FIB 2N 25 S 1, C M D kAN 24 ST, 24 ST
gl =B LR 23 S, DAREHE.

The first wiring method of the four wire system: Connect the A and B wires of the first Pt100 to terminal 21,
connect the C and D wires to terminal 22, and connect a short wire from terminal 22 to terminal 23. Connect the A
and B wires of the second Pt100 to terminal 25, connect the C and D wires to terminal 24, and connect a short wire
from terminal 24 to terminal 23, and so on.

VULEH 58— Rk idi: 58— Pt100 1 A LR 21 ST, C. D MR 22 58123 ST, &
% Pt100 FJ A N 25 ST, C. D PIZRERN 24 SH0 23 S, LA,

The first wiring method of the four wire system: Connect the A wire of the first Pt100 to terminal 21, connect the
C and D wires to terminals 22 and 23, connect the A wire of the second Pt100 to terminal 25, connect the C and D
wires to terminals 24 and 23, and so on.

R TULRH] Pt100 3EERRHHER S5 — KT

Attention: The first wiring method is recommended for the four wire Pt100 system.

5



C

D
T R AR EORARIR B 2R IO e 1 5 5% B v T UL AT, A2 B B2 ] =201 19 Pt100 f£ 1Rz

Note: Considering the accuracy of temperature data collected by this device and the matching of device
wiring terminals, it is recommended to use a three wire Pt100 sensor for this device.

2 HAF1ETE
2 Operation Guide
2.1 B/

2.1 Display Introduction

B ARTM-4 IR KR
B Panel diagram of ARTM-4

2 Channal

Alarm1 Intelligent Alarm3 6

Alarm?2 Themometer Alarm4
5 Fault Run 8

?R#vgrei SET - P -l

95 E2 KRB A

Number Name Example of Status Explain

BN FTIEE AT HIR A, BAeC, 4 A B, P PEER 0.1
1 LEDA 002.8 Display the temperature value measured in the current channel,

unit: ‘C, 4-digit digital display, resolution: 0.1




S04 O I S
5 LEDB CHD éIH.JﬂTE/])J%
The currently displayed measurement channel
TR AT R .
e DO 1 fil &
3 Alarml The indicator light .
] DO 1 triggered
is on
TR AT R .
O DO 2 i
4 Alarm2 The indicator light .
] DO 2 triggered
is on
AT =
HbE R, A AR R R
5 Fault The indicator light ) < o
. Fault triggered, abnormal sensor wiring
is on
TR AT R .
S DO 3 filtk
6 Alarm3 The indicator light .
] DO 3 triggered
is on
TR AT R .
e DO 4 filt &
7 Alarm4 The indicator light .
. DO 4 triggered
is on
TR I TN AR
RE RGBT
8 Run The indicator light . ) )
) ) The device system is operating normally
is flashing
9 SET i S BT REBOR [B] | — g
Press the button Select the operation function or return to the previous menu
10 AL N A Hdhs B T R A
Press the button View changes in data or numerical quantities
" > AT A Hdh B T R
Press the button View changes in data or numerical quantities
1 J R T DhREBE N T — i
Press the button Confirm the function or enter the next level menu

22 KRG L

2.2 System Power On

(IS

M IR e, Hl AR I,

“Run” [NHFE, BIEEANEIRE

After correctly connecting the wires according to the instructions, turn on the working power supply, and the

"Run" will flash, indicating that it has entered the measurement state.




2.3 R ERHN

2.3 System Setting Mode

2.3.1 ENBERFREEN
2.3.1 Enter/Exit System Settings Mode

EIEFEEO T, AERET IEE T/RRE, MhiE N SET#AT 38, ARG ERNL, #ARSE
BEACHT, EOLT M BRI R (R E Y 0000 .

Under normal circumstances, the instrument is in normal working condition. Pressing the SET button for more
than 3 seconds will enter the system settings mode. Before entering the system settings mode, the correct password
(usually set to 0000 at the factory) needs to be entered first.

BEN R G E R B AR BRI F

The specific operation to enter the system settings mode is as follows:

(1) %% SET %, HZME SR Prog”, FHEMZER, DiR“code”, /BN, b 5 H
L0000, 4% A A T3 e B /N B R B K/ 22 IE T R D 5

(1) Press and hold the SET key until the screen displays "Prog", then click the Enter key to display "code" and
prompt for password input. Click the Enter key again to display "0000", and press the left and right arrow keys to
decrease or increase the value size to the correct password,

(2) HRYIERG, U 2R PASS”, B RN RG W E N EE— E .

(2) If the password is correct, the screen will display "PASS". Click enter to enter the highest level menu of the
system settings.

ARG WEOFRE JRE GERSET?) , A8 R ELEN R E GEf“HyS”) , BrBialiRE G
“DISP”) , WIMIXE CEHBUS”) , WEMEN CGEH“ncod”) , BERMMAST GEH“UErm”) .

The system settings include alarm point settings (menu "SET"), hysteresis and alarm delay settings (menu
"HyS"), display mode settings (menu "DISP"), communication settings (menu "BUS"), setting a new password
(menu "n.cod"), and checking the software version number (menu "UErn").

232 RGR BEA THIRE
2.3.2 Operation in System Setting Mode
HEANRGRERAG, EFESIREIEN .
After entering the system settings mode, select the menu status to enter.
()“SETIRERE
(1) "SET" status setting

AR E MY, HANRGRERALE, A8 77 PR /R“SET”, BIZEMINE 2/R“CHI?, X
Bl 75 J5 /R “ONVELOFF”, w4 /2 8t 7 Inl e £ . ik #2<“OFF”, B4, P SFNOEE 1 006 FE I &0 4%,
H [ 3% B “CH1”; E4“ON”, B4, EP4TIF@E 1 M B S s, JF BoR“AL1”, HIEiE 1 R s 1
Mg, Bl ZEHEN BoR“ON"E“OFF”, W% /e s8idy U5 [ Bk, 1EH<OFF”, %, HIBFlOEIE 1 f1“ALL”
EBE, HEIRECALL; EFCON”, 4, RHTIFHEE | M“ALIIREBE, W R“HI" 8 Lo”, &
Sl e A BEIEREBOE I T 1 MRESE S, CHDFROR SRR, “LOPFRORMGBR IR E, [ 25 50\ 1 1
RRCALT” ARCE H (1827837 8k“4”), T 44 A sof J7 [ BEE o0 S AR B L 11, (Rl 4, o R € R
BUE, #2677 1A BB/ BRI KB R, SRR G M 2T, R EGTR I “AL1”.

Password setting successful. After entering the system settings mode, press the left or right arrow keys until
"SET" is displayed. Enter to confirm and display "CH1". Enter again and display "ON" or "OFF". You can press the
left or right arrow keys to select. Select "OFF", press enter to block the temperature measurement and monitoring of
channel 1, and the screen returns to "CH1"; Select "ON", press enter to open the temperature measurement and
monitoring of channel 1, and display "AL1", which is the setting of alarm point 1 for channel 1. Press enter to display

8



"ON" or "OFF", which can be selected by pressing the left or right directional keys. Select "OFF" and press enter to
disable the "AL1" alarm setting for channel 1, and the screen will return to "AL1"; Select "ON" and press Enter to
open the "AL1" alarm setting for channel 1. The screen will display "HI" or "LO". First, press the left or right button
to select the alarm trend for set alarm point 1. "HI" represents high limit alarm, "LO" represents low limit alarm.
After pressing Enter to confirm, the screen will display the alarm exit for "AL1" ("1" or "2" or "3" or "4"). You can
press the left or right arrow keys to select the corresponding alarm exit. Press Enter to display the specific value set.
Press the left or right arrow keys to decrease or increase the value size. Once the requirement is met, press Enter to
confirm and the system will return to "AL1".

TECALIRA T A B Sk B AL2”, RUEIE 1 MHRE s 2 ke, WE HiE5 ALY 5E 4 A1 .

Press the left or right button in the "AL1" state to select "AL2", which is the setting of alarm point 2 for channel
1. The setting method is exactly the same as "AL1".

TECALIRA T2 28U SR “AO0”, 14 )5 TR “ON"E“OFF”, Al % /e sih 5 k. EHE“OFF”,
Bl %=, HIBFBOETE 1 1“AO™ R IA K 1 (4~20mA), R [F“A0”; EFH<ON”, [a[%, BITIFIEIE 1 f1“A0”
ALK (4~20mA), FFRIR<1-L”, RIARIEH ) 4mA XN ) E/MEREAE, 157545 77 1A SN B R R,
R FNER G B a5, SRR 1-H”, RUAREH H 20mA X (15O IR EEAE, #7045 )7 a) s/ B K80
KN, IEBIEOR G B 652, R SER [F“A0”.

Press the left or right arrow key to select "AQO" in the "AL1" state, and press enter to display "ON" or "OFF",
which can be selected by pressing the left or right arrow keys. Select "OFF" and press enter to block the "AO"
transmission output (4-20mA) of channel 1, and the screen returns to "AQ"; Select "ON" and press Enter to open the
"AQ" transmission output (4~20mA) of channel 1, and display "1-L", which is the minimum temperature value
corresponding to the 4mA transmission output. Press the left and right directional keys to decrease or increase the
value size, and press Enter to confirm when the requirement is met. The interface displays "1-H", which is the
maximum temperature value corresponding to the 20mA transmission output. Press the left and right directional keys
to decrease or increase the value size, and press Enter to confirm when the requirement is met. The system returns to
"AO".

fE“AL1”. “AL2”E“AO™RA T, 2 “SET”H#HR [F1“CHL”, L 4% /7 sl A5 a0 8 vl 1E N\ H Ahod i i W
WEINESIEIE 1 522 .

In the "AL1", "AL2" or "AQ" state, press the "SET" key to return to "CH1", and then press the left or right
button to select to enter the settings of other channels. The setting method is exactly the same as that of channel 1.

fE“CHI”, “CH2”. “CH3"ZIRZ N I%Z“SET R [l it 5 — [R5 FL“SET”.

Press the "SET" key in states such as "CH1", "CH2", "CH3" to return to the highest level menu "SET".

Q)“HyS”IRA 1 E

(2) "HyS" status setting

HNRGREHAUG, 4440800 77 718 B 3 BoRHyS™, B v B 0% 1) el i R R B o e [ 2 g gt
AR HyS1 W€ PTG IBIE R 1 BRI & 8 HyS2 30E I A s E i 2 il & B HyS3 & &
JITA A 11 % 3 F) B M Hy S4™BE T A JEIE % 4 ()8l &, 4% “DEL1”.“DEL2”.“DEL3”.“DEL4”
7 e B X I A AR E AR AR I TR RSB BE ITE R 0~100, THRALIFARRD, REDLBER
BIERHEDY 4, BIES4 RNBREBENBRLTREMLE, FHEHRE.

After entering the system settings mode, press the left or right arrow keys until "HyS" is displayed, which sets
the hysteresis and alarm delay for the alarm. Press the enter key to enter, select "HyS1" to set the hysteresis of all
channel alarms 1; Select "HyS2" to set the hysteresis of alarm 2 for all channels; Select "HyS3" to set the hysteresis
of all channel alarms 3; Select "HyS4" to set the hysteresis of all channel alarms 4, and Select "DEL1", "DEL2",
"DEL3", and "DEL4" to respectively set the alarm delay time for the corresponding alarm output. The range of
alarm delay setting is 0-100, and the unit is not seconds. Assuming that the alarm delay value is set to 4, that is,
the temperature of a certain channel is measured continuously for '"4" times to be in the alarm position before

9



triggering the alarm.

R)“DISPIRE R E

(3) "DISP "status setting

HNRG BRI UUG, $%A 806 77 178 B 2 BoR<DISP”, %[ E8E N ey RAE, BN EIEH Bn%
T A A I RGN A], [ ZEBE NBUE WS, WE VI 0~20, Horp 0 FOR IER AN 28 R 5 — i f i
JEAE, HRHUERNE RN IEH LR iR E Rz B o BIZERRIAE IR [l ey IRZS, #2“SET #iR
[a] J2 3 .<DISP”

After entering the system settings mode, press the left or right arrow keys until "DISP" is displayed, then press
enter to enter the "cyc" state, which sets the interval time for cyclically displaying the temperature values of each
channel. Enter to enter the numerical settings, with a range of 0-20, where O represents the static display of the
temperature value of a certain channel in normal mode, and the remaining values are the interval time (unit: seconds)
for cyclically displaying in normal mode. After confirming with Enter, return to the "cye" state and press the "SET"
key to return to the layer menu "DISP".

BOER SRR, FEIERBR AN LR A S0 A, W PRI T B R E R R, IR

Set static display, hold down the left or right button in normal mode to quickly switch to the desired channel
temperature display and maintain it.

BOEPEM R IR, FEIER BN A AR, NP s

Set the loop display and hold down the right button in normal mode to speed up the loop display.

(4)“BUS”IRE & HE

(4) "BUS "status setting

HANRGWERALLE, #4800 77 Mg E R RR“BUS”, RU@EMBIE, BIZEMILNG R AddrRE,
PR IR e Je gl T DA B B R, S e B0 T 1 B A A, A2 IR S IR [l “AddrRES, 2 A EUE
U7 LR Baud™IRAS, [ ZEBEN J5 81 2 50 75 A BEIE PR A& MR R, H IR R GR H

After entering the system settings mode, press the left or right arrow keys until "BUS" is displayed, which is the
communication setting. Press Enter to confirm and display the "Addr" status. Press Enter again to set the address
value. Use the left or right arrow keys to change the address value. Press Enter to confirm and return to the "Addr"
status. Press the left or right arrow keys to select the "Baud" status. Press Enter to enter and select the appropriate

baud rate using the left or right arrow keys. Press Enter to confirm and exit.

BIRES i RE A BE 8
Display status Explain Customizable range
pGIREIIIbi N
Addr 0001~0247
Postal address
B
Baud PR 1200. 2400. 4800. 9600. 19200
Baud rate
(3)“n.cod” K&K E

(5) "n.cod"status setting

HANRGWBEALUS, #7847 MBS E R ncod”, EIRENNRAEN, LEERNG, i
BB A GGG, BRI

After entering the system settings mode, press the left or right arrow keys until "n.cod" is displayed, which sets
the new system password. Press Enter to enter, press the left or right arrow keys to enter the appropriate new
password, and press Enter to confirm.

(6)“UErn” K&K E

(6) "UErn"status setting

ARG W BB LUG, #8077 i H 2 RoR“UEm”, RIEEPSRERAS, EEEEEANEE
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After entering the system settings mode, press the left or right arrow keys until "UErn" is displayed to view the
product software version number. Press Enter to enter the viewing mode.
233 REFERERE
2.3.3 Save Settings Selection

SIS EE UG, £ LR IRE P HEE — MRS THR“SET 8, #EA“SAUEMRZE, RIRAFHE
BEiS, Pl R A W E I A, G SET @ EHR I KRG ERNX, NMRAAFRERNNE, &b IEFENK
JR1Z IR ZHOEAT

After all parameter settings are completed, press the "SET" key in any of the six states mentioned above to enter
the "SAUE" state, which saves data. At this point, press the enter key to save the settings, press the "SET" key to exit
the system settings mode directly, do not save the settings, return to normal mode and run according to the original

parameters.
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2.3.4 User Programming Flowchart

Press and hold the “SET hey for more than 3 seconds
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ﬁ.Dl Do not save settings,
wﬁzggagﬁsng
 od
m. fi . HU
ﬁbm Save mmwﬁ_u_b«m“
Retum to measurement
| [GEY ] 5 bu Rla Ern
_
LH Set CH2~CH4, Do e T HO5 JEL ry dr 1 Hu nl od UE -
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3 Communication Guide

FE A 5 E R G ] A PR D R R B PEIZ R IR . A A A R 5 E R A MODBUS
W RTIR G & JF HAl L 1 A Al 5 BT A P9, AR i D e AN PR & A e 4T 60 1 e

This chapter mainly discusses how to use software to control this series of instruments through communication
ports. To master the content of this chapter, you need to have a knowledge reserve of MODBUS protocol and have
read all the contents of other chapters in this book, so as to have a comprehensive understanding of the functions and
application concepts of this product.

AN A EAE: MODBUS WM, 8RS IR PR, AHLRO N A0 &k Z R bl k.

This chapter includes a brief introduction to the MODBUS protocol, a detailed explanation of communication

application formats, application details of the device, and a parameter address table.

3.1 Prid faid

3.1 Protocol Overview

3.1.1 fe AR
3.1.1 Transmission Method

el 77 Sefa — BRI, — R PSR d 45 0 LS TAR R Bl A BRI, FTHEX T5
MODBUS ¥ (RTU J530) AHFRA 4075 2

The transmission method refers to a series of independent data structures and limited rules for transmitting data
within a data frame. The following defines a transmission method compatible with the MODBUS protocol (RTU
method).

BASFATHINL

The bits of each byte
1 AR hr
1 starting position
8 MIEAL, /NI R S K%
8 data bits, with the smallest significant bit sent first
P/ i Ly YA
No parity check bits
1AM L fr
1 stop position

Friptall: CRC (EHTUREL)

Error detection: CRC (cyclic redundancy check)
3.1.2 YL
3.1.2 Protocol

B T B Ay WA I, B — AN R RN SRR R, R R WS (B
%%>,&Wﬁﬁ,m%aﬁ%m,%%ﬁﬁﬁ%m*%&%,%ﬁ,bhﬁaiﬁ%ﬁﬁMAﬁmﬁmﬂé
B, JEEEEWOR P45 R IEE o IR B S BRI L T U N A AHLIEE (Address) BT T
K144 (Function) . AT a4 AIHE RKEHE (Data) F— LIS (Check) » KRAEALATEREASEH
FSCI I N o

When the data frame reaches the terminal device, it enters the addressed device through a simple "port". The

device removes the "envelope" (header) of the data frame, reads the data, and if there are no errors, executes the task
requested by the data. Then, it adds the generated data to the obtained "envelope" and returns the data frame to the
sender. The returned response data frame contains the following content: the terminal slave address (Address), the

14



executed command (Function), the requested data generated by executing the command (Data), and a checksum
(Check). There will be no successful response if any errors occur.
3.1.2.1 Hodli wivks =X

3.1.2.1 Data Frame Format

Address Function Data Check
8-bits 8-bits Nx8-bits 16-bits

3.1.2.2 Hihil 3
3.1.2.2 Address Domain

HOBEIAEWIR T IR 7, B — 55 (8 AL kbt ) Ak, +HEfIoh 0~255, AT RS K
1~247, JEMAEORE . RLEAARE] 7 4R A& s g i, 2 BERIRICR B 5 AR ELEHE .
B A 2 B R I D6 250 M — 1), AR Sk 3] ) 4 g 2 e S0, 5 1 Az bk ) A o 24 2 B IR (] — ]
NE, 2 R ALt bk S (58 5 R 7 EALIE 5 283 1E 5 2 HEAT I R

The address field is located at the beginning of the frame and consists of one byte (8-bit binary code) with
decimal values ranging from 0 to 255. In our system, only 1 to 247 are reserved, while other addresses are reserved.
These bits indicate the user specified terminal device address, which will receive data from the host connected to it.
The address of each terminal device must be unique, and only the addressed terminal will respond to queries
containing that address. When a terminal sends back a response, the slave address data in the response tells the host
which terminal is communicating with it.
3.1.2.3 ThRedk
3.1.2.3 Functional Domain

DA 5 U 7S HE 20 & m AT T AP DhRE . FRIILE Vi RINBCRH B DI, LB E
SCHITfg o

The functional domain code tells the addressed terminal what function to perform. The following table lists the
function codes used in this series of instruments, as well as their meanings and functions.

b =X TN

Code Significance Behavior
03. 04 B A A BRATF— A A A A7 A 1 2 0T 2

’ Read data register Obtain the current binary value of one or more registers

TE 2 % 7 e T g
. BOE “HEHIE R — R 2 A AT
16 Preset Multiple . ) ) )
. Set binary values to a series of multiple registers
Registers

3.1.2.4 Hn sk
3.1.2.4 Data Domain

AR T 2 un AT R E T AR BT T B I A B 24 ity e S 1 1 B SRR B IR A o X SR 1Y) N 25 T BE
B ZEMNECE R EE. Gl DhREIAS S I 20 B — AN A A2 3, BRI 248 B AR AN 27 A7 25T
96 M R DA B, PR B0 R MBS R SRR AL T8 R A [R] A 2 A B AN

The data domain includes the data required by the terminal to perform specific functions or the data collected by
the terminal in response to queries. The content of these data may be numerical values, reference addresses, or set
values. For example, the function field code tells the terminal to read a register, while the data field indicates which
register to start from and how many data to read. The embedded address and data vary depending on the type and
content between the slaves.
3.1.2.5 SRR IR
3.1.2.5 Error verification field

ZIR SV BN 2 m e B i AR B R . A, TR E AL E T, AR E AR
B2 — A IR LR LT BE s A AR Be AR, VAR UG BE D DR AUE TR AL B 2 i AN 2% M N TR A A i AR
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KA TSR ESE, XHES T RAM R AEMPCE, BRI T 16 AEH IR T E,

This domain allows hosts and terminals to check for errors during transmission. Sometimes, due to electrical
noise and other interference, a set of data may undergo some changes on the line when transmitted from one device to
another. Error checking can ensure that the host or terminal does not respond to the data that has changed during the
transmission process, which improves the security and efficiency of the system. Error checking uses a 16 bit cyclic
redundancy method.

3.1.3 SEIRMENFTE
3.1.3 Error detection methods

RS (CRC) UG HPIAFT, G877 —A 16 Ao —@ifE. CRCEALHmESIHENR, AF
B In 30Kt b, BROA & AE BRI I R 5 CRC A, 285 5 0IEI CRC b B EAT HLE, i
XPAMEAMEE, HURE TR

The Error Check (CRC) field occupies two bytes and contains a 16 bit binary value. The CRC value is calculated
by the transmitting device and then attached to the data frame. The receiving device recalculates the CRC value when
receiving the data and compares it with the value in the received CRC field. If these two values are not equal, an error
occurs.

CRCIZHI, Bk —A 16 M)A AR TE NA 1, REESAEEIR M DT 1) 8 AL 51T A7
S HAAMERATIZ R, (U 8 M EEAI S 54 CRC, &AL AL kA7 LK AT BE A3 A 3 18 L 0

SN CRC. fEAER CRC B, AT 8 A0 5547 d h N A HEAT B, SRR &5 RIAMRA AR 6L, e
WA 0 #h78, BARAL (LSB) IR, wililie 1, ZHFA4HmM S — M IREEME (0A00TH) HEAT—IX
FEGEE, WIREARAIN 0, WIAEAEATALE .

When performing CRC operation, a 16 bit register is first pre-set to all 1s, and then the 8 bits in each byte of the
data frame are continuously operated with the current value of the register. Only the 8 data bits in each byte
participate in generating CRC, and the start and end bits, as well as the possible use of even bits, do not affect CRC.
When generating CRC, each byte's 8 bits are XORed with the contents of the register, and the result is shifted to the
lower bits, supplemented with 0 for the higher bits, and the least significant bit (LSB) is removed and detected. If it is
1, the register performs an XOR operation with a preset fixed value (0AOO1H). If the least significant bit is 0, no
processing is performed.

EARAPEE T AT, EBHATRE T 8 IRBALEAE, Hka— 0 (5 8 ) BALZmblE, T— 8
TGS A AT R EUS S, FREIEAT BIRE S — A 8 IRRS AL S R AT, A b B T AR A
TACER, AR B A S CRC .

The above process is repeated until 8 shift operations are completed. After the last bit (8th bit) is shifted, the next
8-bit byte is XORed with the current value of the register. Another 8 shift XOR operations are performed as described
above. When all bytes in the data frame are processed, the final value generated is the CRC value.

A Bi—A CRC HIFEN:

The process of generating a CRC is as follows:

1. TRE A 16 fL%i/E 8%y OFFFFH (4 1) , 2N CRC Zifiss.

1. Pre set a 16 bit register as OFFFFH (all 1s), called the CRC register.

2. JEEHEWIRE — A 8 L5 CRC T A7 as IR T 5T REiz 5, 45 R A7 [l CRC 71745

2. XOR the first byte of the data frame with the low byte in the CRC register, and store the result back in the

CRC register.

3. # CRC FoFas A —hL, fmhdHbl 0, FARALH HIFR .

3. Move the CRC register to the right by one bit, fill the highest bit with 0, move the lowest bit out and check.

4. WEREARALN 0. HEE =00 CF—IkBAD + WIREARANY 1: ¥ CRC FA7E& 5 — MU E EE

(0A001H) #4757 BB
4. If the lowest bit is 0: repeat step three (next shift); If the lowest bit is 1: XOR the CRC register with a preset
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fixed value (OAO01H).

5. R IPHEIIEET] 8 KA. IXFEALIEE T —A> 7881 8 £,

5. Repeat steps three and four until 8 shifts are made. This completes a complete 8-bit process.

6. EEH 2 BFNE 5 DRI —A 8 fir, HBFTH KT ITAIER.

6. Repeat steps 2 to 5 to process the next 8 bits until all byte processing is complete.

7. #% CRC FAfFas B /& CRC HIHE.

7+ The final value of the CRC register is the CRC value.

Ak, A — MR H B RS TR CRC BT, EEE R R THE IR, (FR R /R KA
i B 0], ZITVERAEAHEGR, B3 PR R .

In addition, there is a method of calculating CRC using a preset table, which is characterized by fast calculation
speed but requires a large storage space for the table. This method will not be repeated here, please refer to relevant

materials.

3.2 18 S A A

3.2 Detailed explanation of communication application formats
A28 SL LK R T RE AL A R R PR IR R, (B 16 #E D

The examples given in this section will use the format shown in the table below as much as possible, with

numbers in hexadecimal.

Data start | Data start | Data #of | Data #of .
Addr Fun ) ) CRC161o | CRCI16 hi
reg hi reg lo reg hi reg lo
01H 03H 00H 00H 00H 03H 05H CBH

Addr:  MHLHBHE
Addr: Slave address
Fun: Ijfghy
Fun: Function code
Data start reg hi: (AR iaMNE T A7 &m0
Data start reg hi: High byte of data start address register
Data start reg lo: AR iaHbE ZFAF KT
Data start reg lo: Low byte of data start address register
Data #of reg hi: B ZIN L FF 4788 = 710
Data # of reg hi: Number of data read, register high byte
Data #ofreg lo: B ZIUN L A7 S IRT1T
Data # of reg lo: Number of data read, register low byte
CRC16 hi: FEAITURENSS =7
CRCI16 hi: cyclic redundancy check high byte
CRC16 lo: fEATURESS k79
CRC16 lo:cyclic redundancy check low Byte
3.2.1 i8R (ThEERS 03/04)
3.2.1 Data Reading (Function Code 03/04)
® A A it
® Query data frames
BETh RE FOVF I 3RS W% R AR HIC sk EUE L RS S 8. B — KIS R EE A Hok A IR, (HAREE
H e S HEVE R

This feature allows users to obtain data and system parameters collected and recorded by the device. There is no
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limit to the number of data requests a host can make at once, but it cannot exceed the defined address range.

NI 01 5 MAHLEE 3 ASREERIFIEEALE Bl iirb (A hk &5 AT 2 A~ 735 T1. T2, T3,

Horp T1 A3k~ 0006H, T2 bk~ 0007H, T3 HHihE>y 0008H.

The following example is the basic data collected from machine reading of 3 data points (each address in the
data frame occupies 2 bytes) T1, T2, T3, where T1 has an address of 0006H, T2 has an address of 0007H, and T3 has

an address of 0008H.
Data start | Data start | Data #of Data #of .
Addr Fun ] ] CRCl161o | CRC16hi
Addr hi Addr lo Reg hi Reg lo
01H 03H 00H 06H 00H 03H ES5 CA
® ] N AR ol

® Response data frame

i N A AL 1 ML IE . ThEets . Bl mscE . REEMEIEA CRC HHRILNK: .

The response data frame includes the slave address, function code, quantity of data, collected data, and CRC
error check.

NI AT R T, T2 T3 (T1=016AH, T2=016BH, T3=0169H) [N/,
The following example is reading the responses of T1, T2, and T3 (T1=016AH, T2=016BH, T3=0169H).

Byte Datal | Datal | Data2 | Data2 | Data3 | Data3 | CRC16 | CRC16
Addr Fun ) . . .
Count Hi Lo Hi Lo Hi Lo Lo Hi
01H 03H 06H 01H 6AH 01H 6BH 01H 69H 89H 33H

322 MEZHHER (ThEEM 16)
3.2.2 Preset multiple registers (function code 16)

® I H Ak ot

®  (Query data frames

DhRERS 16 RVFHI P R 2SR IINE, 12K T RGESHEE T LD 5 N .

Function code 16 allows users to change the contents of multiple registers, and system parameters in the
instrument can be written using this function code.

T E ARTMS 80 ARTMI16, BEE IR SR A IRIBRIN 6]y 4 D, IS¢ PHIEE 1 AEIE 2 #iR
JEN . SRy ity 0003H, 3#IE TF/ ISR A2 ) 2 47 45 i Lkl 0004H

The following example is to preset ARTMS8 or ARTM16, set the temperature display interval time to 4 seconds,
and turn off the temperature measurement of channel 1 and channel 2. The address of the display control word is
0003H, and the address of the channel on/off status control register is 0004H.

Data | Data | Data | Data
Byte | Valuel | Valuel | Value2 | Value2 | CRC16 | CRC16
Addr | Fun start | start #of #of . . .
] ) Count Hi Lo Hi Lo Lo hi
hi lo reg hi | reg lo
O1H | 10H | O0OH | 03H | O0OH | 02H 04H 00H 04H FFH FCH B3H CAH
® I S HHRE it

® Response data frame

X TR A A7 5 5 SR AR I i S U A A A A O3 e IR ML b DhRERS . B anitit . B4

. CRC E:4hg.

The normal response number for preset register requests is to respond to the machine address, function code,

data starting address, number of data, and CRC check code after the register value changes.

Data start | Data start | Data #of Data #of )
Addr Fun . . CRC161o | CRC16 hi
Addr hi Addr lo Reg hi Reg lo
01H 10H O0H 03H 00H 02H B1H C8H
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3.3 SEiilikE

3.3 Parameter Address Table

RS

Instrument model

TR Y

Password

0000~9999

i

Baud rate

0~4: 1200~ 2400+ 4800. 9600. 19200

B 23 500 R — AN TE R A -

1~4 HIEHIR 0-1BH, 1A
0004H 1~4 channels for R/W Each one corresponds to the status of a word
switching on and off channel:

0-Exit, 1-Investment

HEIE 1A R

PT100: -100 - 600( X 10)1%;
0006H | Temperature measurement R word
PT1000: -100 - 300( X 10)1%/,
value of channel 1
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0012H

I8 3R AR
Temperature measurement

value of channel 3

1~4 EiE ALl &% %8
Channel 1~4 AL1 alarm
on/off

1~4 B8 ALT R
Channel 1~4 AL1 alarm

mode

AL1 XN DO tH 11
DO export corresponding
to AL1

WIE 1-ALL %%y
Channel 1-AL1 alarm

setting

JHIE 2-ALl HEgE
Channel 2-AL1 alarm
setting

PT100: -100 - 600( X 10)1?;
PT1000: -100 - 300( X 10)1%/,

0-BH, 1-A
1-0-Exit, 1-Investment

0-iBH, 1-Fiih, 2-fKifd
1-0-Exit, 1-High Temperature, 2-Low
Temperature

0~3: DO1. DO2. DO3. DO4

Y -100 ~ 600(X 10)2!
Range: -100~600( X 10)"]

G -100 ~ 600(X 10)2!
Range: -100~600( X 10)?]

word
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002AH

HIE 3-ALl &
Channel 3-AL1 alarm

setting

WEIE 4-ALl S
Channel4-AL1 alarm

setting

AO #iB
AOQ investment or
withdrawal

AO R AR R A8
The maximum AO value
corresponds to the

temperature value

DO1~DO4 75 4L i V%L
DO1~DO0O4 alarm delay

times

1~4 J#IE AL 5%k
Channel 1~4 AL1 alarm
triggered status

Y -100 ~ 600(X 10)2!
Range: -100~600( X 10)[]

Y -100 ~ 600(X 10)2!
Range: -100~600( X 10)"]

0-BH, 1-#%A

0-Exit, 1-Investment

Y -100 ~ 600( X 10)2!
Range: -100~600( X 10)"!

a0~ 100
Range: 0~100

B 0~3 L1453 X R 1~4 %

The 0-3 positions correspond to

channels 1-4 respectively
0- AR E, 1-75%

word
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0- No alarm, 1- Alarm

B 0~3 153 XS R 1~4 B

1~4 JEIE AL2 5%k
- The 0-3 positions correspond to

R

002BH ch LAl R/W channels 1-4 respectively word
annel 1~ alarm
: 0-REE, 1-5%
triggered status
0- No alarm, 1- Alarm
55 0~3 AL 5% R 1~4 1%
1~4 JEIE AL B A T R The 0-3 positions correspond to

002CH 1~4 channel sensor fault R/W channels 1-4 respectively word

status 0-1E%, 1-HifE

0-Normal, 1-Fault

A R K TR
1~4 S IE 1% R A5 R Y 0: KWL, 1. B4 A W,

002DH Types of sensor faults in R/W word
P 2: PR B Wilk: 4. P4 C Lk,

channels 1~4

AO FRAUL S HE
002EH PR R R/W 4-20mA(X 100 word
AO analog output value

E: [1R-RE; W-5; RW-5/5. 2] SERMETR S S P RMNERUE Bg, BARNRUESHH
BEEBAN.

Note: [1] R-read; W-write; R/W-read/write. [2] When reading, the actual value should be multiplied by the
corresponding multiple in parentheses before uploading, and when writing, it should be multiplied by the
multiple in parentheses before writing.
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H1E: 0086-021-69158161

M4k: www.acrel.cn

HE45: acrelsh@email.acrel.cn

ik %s: 201801

AR VL9 2B g H AR G A PR A
Huhlk: VEZ58 VL R 7 R ) A3 2R B Dok el X AR B 6 5
Hi%: 0086-510-86179966

MAk: www.jsacrel.cn

fE4E: jyacrel001@email.acrel.cn

Mi4m: 214405

Headquarters: Acrel Co., Ltd.

Trade Company: Acrel E-Business(Shanghai)Co., Ltd.
Address: No.253 Yulv Road, Jiading District, Shanghai, China
TEL.: 0086-21-69156352

Web-site: www.acrel-electric.com

E-mail: sales@acrel-electric.com

Postcode: 201801

Manufacturer: Jiangsu Acrel Electrical Manufacturing Co., Ltd.
Address: No.5 Dongmeng Road, Dongmeng industrial Park, Nanzha Street, Jiangyin City, Jiangsu Province,
China

TEL./Fax: 0086-510-86179970

Web-site: www.jsacrel.com
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