&9 DATA SHEET
= DC Leakage Current Sensor

Feature

® DC Leakage Current Sensor develops on base of magnetic modulation closed loop principle
® Apply unique patented technology for measure tiny current (mA level)
e Supply voltage: DC 12V

Advantages
High accuracy e Very good linearity
Easy installation e (an be customized
Wide current measuring range
Optimized response time

Low power consumption

High immunity to external interference

Applications

e The current detection of the lift

DC panel detection

The signal system

Current differential detection

UPS and Inverter applications c €

RoHS

Electrical data: (Ta=25°C, Ve=+15VDC,RL=10K Q )

Rated input Ipn (mA DC) +10 +20 +50 +100 +200
Measuring range Ip (mA DC) 0~+20 0~+£50 0~=+100 0~+200 0~=+300
Communication interface RS485

Supply voltage VC(V) DC *12V~*15V (£5%)

Current consumption Ic (mA) <35

Accuracy XG(%) @IPN,T=25°C <#]

Offset voltage Vor(mV) @IP=0,T=25°C <+100

Offset voltage drift @IP=0,10 ~ +60°C <£5.0

Vor(mV/°C)

Linearity error er(%FS) <1.0

Insulation voltage (KV) @50/60Hz, 1min 2.5

General data:

Operating temperature TA(°C) -10+60
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Storage temperature TS(°C ) -20~+70
Load resistance (Rr) =10K
Mass (g) 480¢g
Plastic material PBT G30/G15, UL9%4- VO,
IEC60950-1:2001
Standards EN50178:1998
SJ20790-2000
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Remarks:

A\

During the installation process, on the sensor, close attention should be paid to side core interface is aligned, not forcibly
closed.

When the current goes through the primary pin of a sensor, the voltage will be measured at the output end.

Custom design is available for the different rated input current and the output voltage.

The dynamic performance is the best when the primary hole if fully filled with.

The primary conductor should be <100°C.
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Modbus Communication Protocol

1 2O Physical interface

R ABE AR RS485, AWM HEASTRE, Bl 710 E X Modbus RTU B AIEFRE:

RS485 is used as serial communication port. Odd check is used in this protocol; The definition of communication
transmission mode is compatible with Modbus RTU communication protocol.

#4575 Code 8 AL Z 3 8-bit binary
IR Starting bit 147 1 bit

#IBAI Data bit 8 fiI 8 bits

BRI AL Parity bit TR No verification
{Z1EHL Stop bit 14I 1 bit

5K Error checking CRC

WiEES: HABAUBNEZENE—INFD, XN FOREHBPREBUBOMIEERENLZEIRHER, 50
MALE &E—AIEES (B UEAD AL OXFA) o

Address code: The first byte of the communication transmission of the address code bit. This byte indicates that the
slave with the address code set by the user will receive the information sent by the host. Each slave has a unique
address code (broadcast address code bit). OxFA).

IRERD: BUMEENE ZANFT, EATVIERKE, BEMEBEMMNEENTHA501E,
Function code: The second byte of communication transmission is sent as a request by the master, and the function
code is used to inform the slave what action needs to be performed.

HIEX: BIRXEREARNIIEDmAR.

Data area: The data area is different according to different function codes.

CRC: “FTHEREMAL, CRC: Two-byte error detection code.

= Bz % Information frame structure:

k4D TRERD HiEX CRC SfIF¥ | CRCH#HfIFT
address code function code Data area CRC high byte | CRC low byte
8L 8 bits 8L 8 bits N * 8 bit 8 fiL 8 bits 8 fiL 8 bits
TheERS: 03 EEREIE, 06 55 fFas
Function code: 03 read data, 06 write register
2 &N Command introduction
FEEL A4S Read command:
TEER Issue format:
k4G IhRERD Ffrasithit R EFRT 0 | CRC R
address code function code Register address | Read the number | CRC check code
of registers
ADD_N 0X03 16 fiL 16 bits 16 fiL 16 bits 16 fiL 16 bits
IR [EI4& 3 Return format:
Hhik A IhHERD FEE 36 CRC RE 5
address code function code Number of Data CRC check code
bytes
ADD_N 0X03 8 fiL 8 bits N*8 bit 16 i 16 bits
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3  Z7Es8HbiF X Register address definition

igifer w ##3R Description fnit f Ififd iBH Explaination
wosen | POEPREEIE R
Internal retention data Read-only
wER{E Rix %Eﬁﬁ% ﬁ’. el
0056H 0.01mA Highest sign bit, 1 for
Leakage current value Read-only .
negative
0057H BIRAS softH=0 , softL=100, The
Software version representative software
number HiE version number is 1.00
Read-only softH=0, softL=255, The
representative software
version number is 2.55
0058H T HfE Zero Value J=F:x
Read-only
0059H #Z (& Slope value RiE
Read-only
005AH S FEF & High level j=Frd
zero Read-only
005BH KBTS Low level J=Era
zero Read-only
005CH = HF LR High level HiE
upper limit Read-only
005DH BB TBR Lower limit 03
of high level Read-only
005EH {KEF _EBR Low level RiE
upper limit Read-only
005FH {REE S T BR Low level RiE
lower limit Read-only
0060H S F High level RiE
Read-only
0061H {KEEE Low level HiE
Read-only
033EH T HRIE zero R5 06 A<, #(¥EE: ODODH,
calibration Write only {ERT B HE OxFA.
06 command, data value:
ODODH, use the broadcast
address OxFA.
0340H FEALIE Slope RE 06 5%, #UIE{E: ODODH,
correction Write only A #EHIE OxFA, BidHr
A 8.96mA
06 command, data value:
ODODH, use the broadcast
address OxFA. Pass standard
8.96Ma
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2445 For example:

Ki%45% Sending of command:

ADD, 0x03, 0x00, 0x56, 0x00, 0x02, CRC-H, CRC-L,

RETURN: (GREI{ZE)

ADD, 0x03, 0x04, LDLH, LDLL, softH, softL, CRC-H, CRC-L

He: IDLH=REREIENS 8 I, LDLL=RHEREFIRAIE 8 {iL,

LDLH = upper 8 bits of leakage current data, LDLL = lower 8 bits of leakage current data,

5140 For example:

LDLH=0x84, LDLL=0XBO, FBAE A+ it HI%IE=84B0H, 16 A —#HI¥#E=1000 0100 1011 0000

X 16 HEFMESMU=-0 REFBANIE, 16 NHEFNESM-1 REFBANT. 16 MEIEF MR 15 LARRER
B9 EA%38., B4, 84BOH BV 15 fr#i4E=000 0100 1011 0000 48 F+3# & ¥#E=1200, EAhHZESHA=1 FFIUER
Hta, wWEZR= -1200+100= -12.00(mA).

If LDLH=0x84, LDLL=0XBO, then the resultant hexadecimal data = 84B0OH. 16 bit binary data = 1000 0100 1011 0000
The highest bit of the 16-bit data = 0 represents the current is positive, and the highest bit of the 16-bit data = 1
represents the current is negative. The lower 15 bits of the 16-bit data represent the specific data of the current. Then,
the low 15-bit data of 84BOH=000 0100 1011 0000 is equivalent to decimal data=1200, because the highest bit = 1,
the current is negative, and the leakage current = - 1200 + 100= -12.00(mA),

X 5140 Another example:
LDLL=0x00 LDLH=0x00, APA&EBLA+7xiHI4##E=0000H, KB HE=0.
LDLL=0x00 LDLH=0x00, then the composite is hexadecimal data =0000H, leakage current = 0.

X 5140 Another example:

LDLH=0x01, LDLL=0x82 B4 & B A+~ #5448 =0182H, 1 15 £z % #E=0000 0001 1000 0010 K4+ & £ 4R
=386, FH 16 AL HIEIERSAL=0 FrIXBRAE, JKER=386+100= 3.86(mA),

HR BRI EHE

LDLH=0x01, LDLL=0x82, then the synthesized hexadecimal data = 0182H, the 15th bit data = 0000 0001 1000 001,
the decimal data= 386, because the highest bit of 16 bit binary data = 0, the current is positive, and the leakage current
=386 + 100= 3.86(mA),

And so on.
¥ Remark:
REFRFhNEEItitEsFHEq!!
Any data or address that has two bytes is high byte first!!

4 KEFHR Verification method

TLETEIREL (CRC) 85 24NF%, Rl 16 fi—##|, CRCEHAAXFREITE, HETAXEENES. ElE
EMEEFEMIEZRIEEMN CRCHE, HRITEBEIMN CRCBEE5EREIMNBER, MEWEBE B, WRA
H ¢ . Redundant cyclic code (CRC) contains two bytes, that is, 16 bit binary. The CRC code is calculated by the
transmitting device and placed at the end of the transmitting message. The device receiving the information
recalculates the CRC code of the received information and compares whether the calculated CRC code is consistent
with the received one. If not, it indicates an error.

CRCEBMITETTER, £ME 16 NFFwE A 1. BELIEST 8 (HURESHTAIE. A&#FT CRCHBITENR
A8 fHIEN, ERMERELN, MEFEREMMNEGLEETERREAM, #AS5 CRCHBITHE . CRC code is
calculated by setting all 16 bit registers to 1. Then every 8 bits of data information is processed step by step. In CRC
code calculation, only 8 data bits, start bit and stop bit are used. If there are parity bits, they also include parity bits, and
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they are not involved in CRC code calculation.

#EIHE CRC 1B, 8 NEIESFHEmNEIERRY, SIENERRMRUBE—FH, BoEHERSN. BRER
KA, MRREAA L, EFEFHRNANBEMEHHERS, MRKEAH 0, F#HfTHRIHEE. When calculating CRC
code, 8-bit data is different (exclusive OR) from the data of register, the result is shifted to the low position by one byte,
and 0 is used to fill the highest position. Check the lowest position again. If the lowest level is 1, make exclusive OR
operation for the contents of the register and the preset number, if the lowest level is 0, no exclusive OR operation will
be performed.

XNMEE—HERE 8K, F8ABMAF, T 8AUBFEREFTFRNARTEERN, X/ MIESULE—FE
E8X. HFANBEGERLERRE, RESFHFHRNNARIN CRCHEBE. CRCEBHFMEBIELIE. ERNEFTE
B7. This process has been repeated eight times. After the 8th shift, the next 8 bits are exclusive OR from the contents of
the current register, this process is repeated 8 times as above. When all the data information is processed, the content
of the last register is the CRC code value. When sending and receiving data in CRC code, the low byte comes first.

18 CRC fBAY B 4 The steps to calculate CRC code are as follows:

(1) ME 16 fiFFR A+ S FFFF (BI£ 4 1). R F T4 CRC 1788, Preset 16 bit register as
hexadecimal FFFF (that is, all 1). This register is called CRC register;

(2) IBE—A 8 EIEL 16 i CRC SERMRAMEFE, IERMT CRC F7F8,; Make exclusive OR operation for
the first 8-bit data and the low bit of 16 bit CRC register, the result is put in CRC register;

(3) IMEEHRNRNBTAZ—NMERL), B oENRSH, KERIKA, Move the contents of the register one bit
to the right (toward the low position), fill the highest position with 0, and check the lowest position;

(4) MRRMALA 0. BEEE 3 H(FERBA), WRRMALA 1. CRC FHEHRE5 LM A001 (1010 0000
0000 0001) #HfTHE, If the lowest position is O: repeat step 3 (shift again); If the lowest bit is 1: make exclusive OR
operation for the CRC register with the polynomial A001 (1010 0000 0001);

(5) EEXBIM4A, HEAF SR, XHEANSNEUESIHITT4IE, Repeatsteps 3 and 4 until the 8-bit data
are processed,;

(6) EESB2EHRES, #HITTF— 8 IFIEMLIE; Repeat steps 2 to 5 to process the next 8-bit data:

(7) &IE1EEIA CRC F77=380 4 CRC #%, The last CRC register is CRC code.

& crc WREI TR 2 2258 5) The function to calculate CRC is as follows (step 2 to step 5):
UINT crc = OxFFFF;
void calccrc(BYTE crcbuf)
{
BYTE I, TT;
crc = crc A crcbuf;
for(1=0;1<8;i++)
{
TT = cre&d;
crc = cre>>1;
crc = crc&Ox7FFF;
If(TT == 1)
crc = crcAOxAQ01;
crc = crc&OxFFFF;
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