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Vout = 2.5 ± Sens * Ileak / 1000

Description 

The Senko Micro SC410 series provides economical 

and precise solutions for AC, DC，pulsed leakage 

current sensing with galvanic separation between 

the primary circuit and the secondary circuit in PV 

inverter, and battery systems. The device package 

allows for easy implementation by the customer. 

SC410 Series AC/DC Leakage Current Sensor is a 

new type of open-loop flux gate current sensor 

developed from the application of flux gate 

magnetic modulation principle, excellent stability in 

tiny currents measurement, with a highly galvanic 

isolation between primary and secondary circuit. It 

can detect small ac and dc leakage current to <1mA. 

Compare to other products, it’s small size, good 

linearity, high immunity to external interference, 

and has power-down protection and polarity 

protection.  

The devices processed via 168 hours room 

temperature aging and eight hours high 

temperature aging.it keeps excellent performance 

and stable operating in harsh working conditions.  

 

Typical Application 

• Support0 ~ 80A Load current, AC or DC 

 

Typical Package 

 

H  Type                   W42  Type                      W44  Type 

 

 

Current Sensing Module for detecting AC/DC Leakage current  
 

  
Features 

• Open loop current transducer 

• Voltage output 

• Single supply voltage 

• PCB mounting. 

• High accuracy 

• Very low offset drift over -40℃~85 ℃ temperature range 

• Wide aperture 

• High over load capability 

• High insulation capability 

• Low cost, high integration 

• Magnetic core material: Nanocrystalline 1K107 



SC410 
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Order Information 
 

Part Number 
IP Range  

(A) 
Zero Offset 

(V) 
Sens. @ VCC = 5V 

(mV/mA) 
Packaging 

Code 
Temp. 
Range 

SC410-B05-H 0.5 

2.5 

4 H 

E 
(-40~85℃) 

SC410-B05-W42 0.5 4 W42 

SC410-B08-H 0.85 2.353 H 

SC410-B08-W44 0.85 2.353 W44 

SC410-B10-H 1.0 2 H 

SC410-B10-W44 1.0 2 W44 

SC410-B15-H 1.5 1.333 H 

SC410-B15-W44 1.5 1.333 W44 

*Any custom requirement, email to fae@senkomicro.com 

Mark Description 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Pin Configuration 
                                                                           
 

 

           
 
 
 
 

 
（Bottom View） 

 
 

Pin 
Number 

Pin Name Description 

1 Vout Output voltage, Vout = 2.5 ± Sens * Ileak / 1000 

2 Check 

Disable / Enable Self-check founction.    
Set Check to 0V or NC, founction disabled, Vout would be normal. 
Set Check to 5V, founction enabled, Vout should be 2.7V equal to 
50mA leakage current.  

3 GND Ground 

4 VCC 5.0V Power supply 

5 Vref Reference voltage, 2.5V Output 

6~13 P6~P13 Primary current for U/V/W/G shunt 

                 
 

 
SC410 
B005 

  BA 9B 
Silicon Version 

IP = xx * 100, unit: mA 

Date Code 
 

Offset Option,  
B-0.5VCC;  

Product Number 

Logo 

http://www.senkomicro.com/


SC410 
www.senkomicro.com 

 

Copyright ©  2017, Senko Micro Electronics co., Ltd                                                                                                                                                                     Senko Micro 3 

 

Functional Block Diagram 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
Absolute Maximum Ratings 

Absolute maximum ratings are limiting values to be applied individually, and beyond which the serviceability of the circuit may be 

impaired. Functional operability is not necessarily implied. Exposure to absolute maximum rating conditions for an extended period 

of time may affect device reliability. 

Symbol Characteristic Notes Rating Unit 

VCC Supply voltage  6.0 V 

VRCC Reverse Supply Voltage  -0.1 V 

VIOUT Output voltage  6.0 V 

VRIOUT Reverse Output Voltage  -0.1 V 

IP Overcurrent Transient Tolerance 1 pulse, 100us 100 A 

IIOUT(Source) Output Current Source  5 mA 

IIOUT(Sink) Output Current Sink  5 mA 

TA Nominal Operating Ambient Temperature Range E -40~85 ℃ 

TJ (max) Maximum Junction Temperature  105 ℃ 

Tstg Storage Temperature  –55~150 ℃ 

Ip 
W42 package type DC RMS IP range  40 A 

W44 package type DC RMS IP range  160 A 

 

Common Operating Characteristics 
Note: Over full range of TA=-40°C ~ 85°C, CBypass=1uf，CLoad=22nF, VCC=5.0V, unless otherwise specified. 

Parameter Symbol Test Condition Min Typ Max Units 
Supply Voltage VCC Operating 4.75 5 5.25 V 

Supply Current ICC VCC = 5.0 V, output open   26 mA 

Output Capacitance Load CLOAD VIOUT to GND  22  nF 

Primary Conductor Resistance RPRIMARY TA = 25°C  0.1  mΩ 

Frequency Bandwidth f –3 dB, TA=25°C; IP=10 A peak-to-peak  0.7 2 kHz 

Nonlinearity ELIN Over full range of IP  0.3 1 % 

Power supply bypass capacitor Cbypass Normal operating  1  uF 

Vref capacitance load Cref   22  nF 

Check current Ick   50  mA 

VIOUT @ 0A VOQ IP=0A, TA=25°C 2.475 2.5 2.525 V 

http://www.senkomicro.com/
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X-B05 Individual Performance Characteristics 
Note: TJ(max) is not exceeded TA=-40°C ~ 85°C, CBypass=1uF, CLoad=22nF, VCC=5.0V, unless otherwise specified 

Parameter Symbol Test Condition Min Typ Max Units 

Optimized residual measure 
rms Range 

IP Vout @ IP = 4.5V, Vout @ -IP = 0.5V  500  mA 

Sensitivity Sens Over full of TA=25°C  4  mV/mA 

Noise VNOISE(PP) 
Peak-to-peak, TA=25°C, programmed 
Sensitivity, 0.5kHz bandwidth 

 10  mV 

Zero Current Output Slope ΔIOUT(Q) 
TA = -40~25°C  0.3  mV/°C 

TA = 25~85°C  0.3  mV/°C 

Total Output Error ET TA=25°C, output filtered  1 2 % 

Total Output Error over temp. ETOT TA= -40~85°C, output filtered  2 4 % 

 
 

X-B08 Individual Performance Characteristics 
Note: TJ(max) is not exceeded TA=-40°C ~ 85°C, CBypass=1uF, CLoad=22nF, VCC=5.0V, unless otherwise specified 

Parameter Symbol Test Condition Min Typ Max Units 

Optimized residual measure 
rms Range 

IP Vout @ IP = 4.5V, Vout @ -IP = 0.5V  850  mA 

Sensitivity Sens Over full of TA=25°C  2.353  mV/mA 

Noise VNOISE(PP) 
Peak-to-peak, TA=25°C, programmed 
Sensitivity, 0.5kHz bandwidth 

 10  mV 

Zero Current Output Slope ΔIOUT(Q) 
TA = -40~25°C  0.3  mV/°C 

TA = 25~85°C  0.3  mV/°C 

Total Output Error ET TA=25°C, output filtered  1 2 % 

Total Output Error over temp. ETOT TA= -40~85°C, output filtered  2 4 % 

 
 

X-B10 Individual Performance Characteristics 
Note: TJ(max) is not exceeded TA=-40°C ~ 85°C, CBypass=1uF, CLoad=22nF, VCC=5.0V, unless otherwise specified 

Parameter Symbol Test Condition Min Typ Max Units 

Optimized residual measure 
rms Range 

IP Vout @ IP = 4.5V, Vout @ -IP = 0.5V  1000  mA 

Sensitivity Sens Over full of TA=25°C  2  mV/mA 

Noise VNOISE(PP) 
Peak-to-peak, TA=25°C, programmed 
Sensitivity, 0.5kHz bandwidth 

 10  mV 

Zero Current Output Slope ΔIOUT(Q) 
TA = -40~25°C  0.3  mV/°C 

TA = 25~85°C  0.3  mV/°C 

Total Output Error ET TA=25°C, output filtered  1 2 % 

Total Output Error over temp. ETOT TA= -40~85°C, output filtered  2 4 % 

 
 

X-B15 Individual Performance Characteristics 
Note: TJ(max) is not exceeded TA=-40°C ~ 85°C, CBypass=1uF, CLoad=22nF, VCC=5.0V, unless otherwise specified 

Parameter Symbol Test Condition Min Typ Max Units 

Optimized residual measure 
rms Range 

IP Vout @ IP = 4.5V, Vout @ -IP = 0.5V  1500  mA 

Sensitivity Sens Over full of TA=25°C  1.333  mV/mA 

Noise VNOISE(PP) 
Peak-to-peak, TA=25°C, programmed 
Sensitivity, 0.5kHz bandwidth 

 10  mV 

Zero Current Output Slope ΔIOUT(Q) 
TA = -40~25°C  0.3  mV/°C 

TA = 25~85°C  0.3  mV/°C 

Total Output Error ET TA=25°C, output filtered  1 2 % 

Total Output Error over temp. ETOT TA= -40~85°C, output filtered  2 4 % 

http://www.senkomicro.com/
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Package Information 
 
H Type (through hole)  

 

 
 
 
 
 
 
 
 
 
 

45.5±0.5 15.5±0.5

2×2.54

12.7 15.24

2.54

7.656±0.5

4
5±

0.
5

3
9

20

2
0

5-□0.64×0.64

http://www.senkomicro.com/


SC410 
www.senkomicro.com 

 

Copyright ©  2017, Senko Micro Electronics co., Ltd                                                                                                                                                                     Senko Micro 6 

 

 
 
W42 Type (4 Wires and ⌀=2.3mm) 
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W44 Type (4 Wire and ⌀=4.5mm) 
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Important Notice 

SENKO micro-electronics co., Ltd. Reserves the right to make, from time to time, such departures from the detail specifications as 
may be required to permit improvements in the performance, reliability, or manufacturability of its products. Before placing an 
order, the user is cautioned to verify that the information being relied upon is current. 

SENKO micro’s products are not to be used in life support devices or systems, if a failure of an SENKO product can reasonably be 

expected to cause the failure of that life support device or system, or to affect the safety or effectiveness of that device or system. 

The information included herein is believed to be accurate and reliable. However, SENKO micro-electronics co., Ltd. Assumes no 

responsibility for its use; nor for any infringement of patents or other rights of third parties which may result from its use. 

For the latest version of this document, visit our website: www.senkomicro.com 

 

Revision Table 

 

 

 

Revision Change Page Author Date 

     
1.0 Initial draft  Jon 2016.07 

1.1 Add W type package  Jon  2017.08 

1.2 Add dimension of W42 type  Hao 2018.05 

1.3 Update diagram and package type  Jon 2018.05 

1.4 Change IP capability, add output voltage    Hao 2018.06 

1.5 Add core material description     Hao 2018.06 

1.6 Add packaging CAD   Jon 2018.06 

1.7 Update package dimension  Kevin 2019.02 

1.8 Add SC410-B10  Kevin 2019.04 

1.9 Check and change Package information  Jon 2019.05 

2.0 Revise Mark description 2 Tom 2019.11 
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