Matrbasens

GC1866

High accuracy, Fast response, High bandwidth
Current Sensor IC

FEATURES

High Accuracy. Large Current

°  0~100A Current sensor

o Low primary conductor resistance: 0.45mQ
o Typical V,, temperature drift: £2mV

o Typical sensitivity temperature drift: +0.5%
o Typical linearity error: £0.1%

High Bandwidth, Fast Response

o Typical bandwidth: 250kHz

o Typical response time: 1.6pus

High Anti-interference, High Insolution

o Differential hall effectively resists external magnetic field
interference

o Isolated voltage: 5000Vrms
o Compatible with 3.3V/5V power supply
o Ratiometric/fixed output

PACKAGE

SOIC-16

DESCRIPTION

GC1868 series is an open loop hall current sensor that sets
high accuracy, high bandwith, fast response, high linearity, low
temperature drift and other advantages. GC1868 provides 0~50A
current measurement range. GC1868 provides a new solution in
high performance current sensor area, besides, differential hall
sets can immune stray field. GC1868 has passed TUV and CE

certification.

. tuv-sud.com/
ps-cert

TYPICAL APPLICATIONS
* White Goods
* Microinverter
* Power Supply

¢ Motor Control

TYPICAL APPLICATION CIRCUIT
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Figure 1. Typical Application Circuit Diagram Of Type A

THERMAL CURVE

GC1866 Thermal Curve
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Figure 2. Thermal Curve

(Thermal Curve was measured by Matrixsens using
MSEVB0004GC1866REVAO EVM in Zhangjiagang
application laboratory at room temperature and no wind.)
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Current Sensor IC

SELECTION GUIDE
Part Number (1)\/1[1t;c)1ut Ln(A) Sensitivity (mV/A) Ii\/ItSL TOperatl?g Pkt
ode V=33V ("=33) V=5V ("=5) ating | Temperature
GC1866D*-AR10FB-T £10 132 200
GC1866D*-AR12FB-T £12 110 166.7
GC1866D*-AR20FB-T 20 66 100
GCI866D*-AROFB-T | +30 44 66.7
GCI866D*-ARIOFU-T |60 Mode |30 88 1333
GC1866D*-AR40FB-T +40 33 50
GC1866D*-AR50FB-T +50 26.4 40
GC1866D*-AR65FB-T +65 203 30.8 Tape and reel,
GC1866D*-AR100FB-T £100 132 20 -
GC1866D*-AR10FB-T +10 132 200 3 |HA0C125°C rlge(io pees e
GC1866D*-AR12RB-T £12 110 166.7
GC1866D*-AR20RB-T 20 66 100
GC1866D*-AR30RB-T - +30 44 66.7
GCI866D*-AR30RU-T | Natiometric 30 88 1333
Output Mode
GC1866D*-AR40RB-T +40 33 50
GC1866D*-AR50RB-T +50 26.4 40
GC1866D*-AR65RB-T +65 203 30.8
GC1866D*-AR100FB-T £100 132 20

Note: Continuous testing at 25°C supports 50A, if the test range increases or the ambient temperature rises, please refer to the derating curve in application
manuals to take heat dissipation measures. Take 30A bipolar as an example, 20A and above have unipolar output mode with 5V supply, new range will be
added without notice.

PART NUMBER SPECIFICATION

GC1866 D 5-A R 20 R B-T

Whether it contains lead
e T: Lead-free process
Output polarity
* B: Bipolar
* U: Unipolar
Output mode
e F: Fixed
* R: Ratiometric

Current sensing range

Packing requirement

*  U: Tube(only small samples are available)

* R: Tape and reel
Pin sequence
. A: 10-legVCC, 12-legVOUT, 14-legVREF, 15-legGND
. B: 14-legVCC, 12-1egVOUT, 11-legFILTER, 9-legGND
. C: 10-legVCC, 12-1egVOUT, 13-legVREF, 15-legGND
Supply voltage

° 3: 33V

e 5: 5V

Insulation class
e D: 2000 < D < 5000V

Product model
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1. ABSOLUTE MAXIMUM RATINGS

Characteristic Symbol Unit Min. Typ. Max.
Supply Voltage Vee A% -0.3 / 6.5
Maximun Output Current Loumas mA -45 / 45
Maximun Output Voltage Voutma A% 0.1 / Vee-0.1
Storage temperature Ts °C -55 / 150
Operating Ambient Temperature T, °C -40 / 125
Maximum Junction Temperature T s °C / / 165

Note: Operation outside the absolute maximum ratings may cause permanent device damage. Absolute maximum ratings do not imply functional operation of
the device at these or any other conditions beyond those listed under recommended operating conditions. If used outside the recommended operating conditions
but within the absolute maximum ratings, the device may not be fully functional, and this may affect device reliability, functionality, performance, and shorten
the device lifetime.

2. ESD RATINGS

Characteristic Symbol Unit Notes Value
Human Body Model Vsar kv According to ANS/ESDA/JEDEC JS-001 +6
Charged Device Model Vepu kV According to ANSI/ESDA/JEDEC JS-002 +]

3. ISOLATION CHARACTERISTICS

Characteristic Symbol Unit Notes Value

Dielectric Surge Voltage Vsurce 3% Test method refers to IEC61000-4-5, 1.2us/50us waveform. 10

60s, 50Hz isolation withstand voltage parameters, according
to UL62368-1, test 1.2V5,/1s before delivery to verify the

Dielectric Strength Test Voltage Viso Vs insulation performance, and verify the partial discharge is less 5000
than 5pc.
. . . Vg or Vee  [Maximum approved working voltage for basic (single) 1550
Working Voltage for Basic Isolation Vivar Vo isolation according to UL60950-1. 1097
Creepage Doy mm Mlmmum distance along package body from IP leads to 3.0
signal leads.
Comparative Tracking Index CTI \% Material Group 1T 400~599
4. PINOUT DIAGRAM & FUNCTIONAL BLOCK DIAGRAM
Mode A:
Number Name Description o] ® T
1,2,3,4 P+ Current flows into the chip, positive direction P+ 2] 15 ] GND
5,6,7,8 IP- Current flows out of the chip, negative direction 1P+ 5] [ VREF
P+ [ 3 _JNC
9,11,13,16 NC No connect . e vour
10 VCC Device power supply terminal pin I NG
12 VOUT Analog output signal pin P- [ [0 Jvce
14 VREF Zero current reference voltage pin P- 2 = INe
15 GND Signal ground terminal Figure 3. Mode A Pin Diagram
Mode B:
Number Name Description °
1P+ ] [T INC
1,2,3,4 1P+ Current flows into the chip, positive direction 1P+ ] NG
5,6,7,8 1P- Current flows out of the chip, negative direction 1P+ =] [faJvee
1P+ [ 3 INC
10,13,15,16 NC No connect o —vour
9 GND Signal ground terminal o T FILTER
11 FILTER Bandwidth setting p- T [ INC
12 VOUT Analog output signal pin - e
14 Vi Devi ly terminal pi . .
ce EVICE POWET SUpP-Y Terminal pii Figure 4. Mode B Pin Diagram
JZWI-DS-040 VERSION 1.4 The company reserves the right to modify the contents of this manual without prior notice. Matrixopto.Co.,Ltd
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Mode C:

Number Name Description ] ® e
1,234 P+ Current flows into the chip, positive direction 1P+ ] [ ]GND
5,6,7,8 IP- Current flows out of the chip, negative direction L= FIne

P+ 2] [ ]VREF
9,11,14,16 NC No connect I S vour
10 VCC Device power supply terminal pin P- 5] e
12 vVOouT Analog output signal pin P- ] [0 ]vee
13 VREF Zero current reference voltage pin 1P [z ] Le Inc
15 GND Signal ground terminal
Figure 5. Mode C Pin Diagram
vCC
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Figure 6. Functional Block Diagram
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GC1866

High accuracy, Fast response, High bandwidth

Current Sensor IC

5. ELECTRICAL CHARACTERISTICS

T,=25°C, V=5V/3.3V, Cpe=11F, C,=1nF, C,~100nF(Unless otherwise noted)

Characteristic Symbol Unit Test Conditions Min. Typ. Max.
*=3 3 33 3.6
Supply Voltage Vee \Y%
*=5 4.5 5 5.5
Notel no-load, V~=3.3V / 7.5 10
Supply Current Iee mA
no-load, V=5V / 10 15
Primary Conductor
Resistance™"" Ry mQ / / 0.45 /
. Not2 Chip power-on (V>3.0V) |,V and Vi stable time
Power-On Time Tro ms Chip power-on (Ve >4.5V) , Vo and Vi stable time / ! /
Output Capacitive Load™" C, nF / / / 10
Output Resistive Load"** R, kQ / 4.7 / /
Reference Resistive
LoadeeZ v RLREF kQ / 10 / /
Output Voltage Range™ Vs A R,=10kQ to Ve or Ve 0.1 / Vee0.1
Comm('m Mo%i el; ield CMFR dB / / 40 /
Rejection
Rise Time T, us GC1866D5-AR30FB-T / 1.2 /
Response Time Tresponse us GC1866D5-AR30FB-T / 1.6 /
Internal Bandwidth BW kHz GC1866D5-AR30FB-T, #:F/M5 5l / 250 /
Output Noise Vy mVrms GC1866D5-AR30FB-T / 8 /
Nonlinearity™' Epn % / / +0.1 +0.3
Fixed output, Bipolar, V.=5V 2.49 2.5 2.51
Note! Fixed output, Bipolar, V=3.3V 1.64 1.65 1.66
Reference Voltage™** Vigr \Y%
Fixed output, Unipolar, V=5V 0.49 0.5 0.51
Ratiometric output, Bipolar / Veex0.5 /
Ratiometric Output o _ _
Sensitivity Error™*®" Serr % Vee=3.15~3.45V or V~4.75~5.25V / 0.6 /
Se“s‘t‘vl‘)tryi ff emperature S % L=Tpp, Ty=-40°C ~ 125°C 15 £0.5 15
Offset Temperature Drift™*'|  Vjoumgyre mV 1,=0A, T,=-40°C ~ 125°C -10 +5 10

Notel: These parameters are obtained from laboratory testing with 3¢ data.
Note2: These parameters are guaranted by design.
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GC1866D*-AR10FB-T/RB-T DEVICE PERFORMANCE CHARACTERISTICS

T,=25°C, V=5V/3.3V, Cper=1nF, C,=1nF, C,~=100nF(Unless otherwise noted)

Characteristic Symbol Unit Test Conditions Min. Typ.™ | Max.
NOMINAL PERFORMANCE
Current Sensing Range Ipg A / -10 / 10
Sensitivity(*=3) Sens mV/A Logmin < Ipp < Lppmas / 132 /
Sensitivity(*=5) Sens mV/A Lo < Ion < Lop: / 200 /
Bipolar, 7,,=0A, V-~=3.3V, Fixed output 1.64 1.65 1.66
Zero ngggeo“tpm Viewro v Bipolar, Z,;=0A, V=5V, Fixed output 249 25 251
Bipolar, /,,=0A, Ratiometric output / Vec*0.5 /
ACCURACY PERFORMANCE
Total Output Error Eror % Ip=I s T,=-40°C ~ 125°C ‘ -1.6 ‘ +0.6 ‘ 1.6
TOTAL OUTPUT ERROR COMPONENTS: Eor = (ViourViour aead (S 1ea 1) X 100% , Esor=((Viowr sV eir sead-(Viowr aear-V e stead)V(Sens e * 1) X100%
Sensitivity Errr - " L=l T,=25°C ~ 125°C 14 +0.6 1.4
L=l Ty=-40°C ~25°C -1.0 +0.6 1.0
1,=0A, T,=25°C ~ 125°C -10 2 10
Offset Error™* Vor mV 1,=0A, T,=25°C -5 +2 5
1,=0 A, T,=-40°C ~ 125°C -10 +2 10
LIFETIME DRIFT CHARACTERISTICS
Se“““"“»‘/]frri;fr Lifetime) % After reliability test, 7,=25°C / 0.5 /
Total O”tp“]gfigor Lifetime| . % After reliability test, 7,=25°C / +0.5 /

Notel: These parameters are obtained from laboratory testing with 3¢ data.
Note2: Offset error refers to ratiometric output mode of unipolar output or fixed output mode of differential output.

JZWI-DS-040 VERSION 1.4 The company reserves the right to modify the contents of this manual without prior notice. Matrixopto.Co.,Ltd

page 7 of 20



: GC1866
M a tr I ) ( 5 E n S High accuracy, Fast response, High bandwidth

Current Sensor IC

GC1866D*-AR12FB-T/RB-T DEVICE PERFORMANCE CHARACTERISTICS

T,=25°C, V=5V/3.3V, Cper=1nF, C,=1nF, C,~=100nF(Unless otherwise noted)

Characteristic Symbol Unit Test Conditions Min. Typ.™ | Max.
NOMINAL PERFORMANCE
Current Sensing Range Ipg A / -12 / 12
Sensitivity(*=3) Sens mV/A Logmin < Ipp < Lppmas / 110 /
Sensitivity(*=5) Sens mV/A Lo < Ion < Lop: / 166.7 /
Bipolar, 7,,=0A, V-~=3.3V, Fixed output 1.64 1.65 1.66
Zero ngggeo“tpm Viewro v Bipolar, Z,;=0A, V=5V, Fixed output 249 25 251
Bipolar, /,,=0A, Ratiometric output / Vec*0.5 /
ACCURACY PERFORMANCE
Total Output Error Eror % Ip=I s T,=-40°C ~ 125°C ‘ -1.6 ‘ +0.6 ‘ 1.6
TOTAL OUTPUT ERROR COMPONENTS: Eor = (ViourViour aead (S 1ea 1) X 100% , Esor=((Viowr sV eir sead-(Viowr aear-V e stead)V(Sens e * 1) X100%
Sensitivity Errr - " L=l T,=25°C ~ 125°C 14 +0.6 1.4
L=l Ty=-40°C ~25°C -1.0 +0.6 1.0
1,=0A, T,=25°C ~ 125°C -10 2 10
Offset Error™* Vor mV 1,=0A, T,=25°C -5 +2 5
1,=0 A, T,=-40°C ~ 125°C -10 +2 10
LIFETIME DRIFT CHARACTERISTICS
Se“““"“»‘/]frri;fr Lifetime) % After reliability test, 7,=25°C / 0.5 /
Total O”tp“]gfigor Lifetime| . % After reliability test, 7,=25°C / +0.5 /

Notel: These parameters are obtained from laboratory testing with 3¢ data.
Note2: Offset error refers to ratiometric output mode of unipolar output or fixed output mode of differential output.
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GC1866D*-AR20FB-T/RB-T DEVICE PERFORMANCE CHARACTERISTICS

T,=25°C, V=5V/3.3V, Cper=1nF, C,=1nF, C,~=100nF(Unless otherwise noted)

Characteristic Symbol Unit Test Conditions Min. Typ.™ | Max.
NOMINAL PERFORMANCE
Current Sensing Range Ipg A / -20 / 20
Sensitivity(Ve=3.3V) Sens mV/A Looin < Lo < Lo / 66 /
Sensitivity(V.=5V) Sens mV/A Lpgmin < Ipg < Ipgpas / 100 /
Bipolar, [,;=0A, V=33V, Fixed output 1.64 1.65 1.66
Zero Cs;f;gteoutp“t Viowro v Bipolar, Z,;=0A, V=5V, Fixed output 2.49 25 251
Bipolar, 7,;=0A, Ratiometric output / Vec*0.5 /
ACCURACY PERFORMANCE
Total Output Error Eror % Lo=Ippy T,=-40°C ~ 125°C ‘ 1.6 ‘ 0.5 ‘ 1.6

TOTAL OUTPUT ERROR COMPONENTS: Eror = (ViourViour 1aea/(S€nS tgear1e) ¥ 100% , Eor= ((Viour steas™Vrer steas)(Viour idear Vrer 1aea))/(S€nS ea < 1) X 100%

o =Ly T,=25°C ~ 125°C 15 +0.5 15
Sensitivity Error Egpns %
L=Lpps T,=-40°C ~ 25°C -1.0 +0.5 1.0
,=0A, T,=25°C ~ 125°C -10 +2 10
Offset Error™** Vor mvV 1,=0A, T,=25°C -5 +2 5
1,0 A, T,=-40°C ~ 125°C -10 ey 10
LIFETIME DRIFT CHARACTERISTICS
Se“S‘“V“yDErrirffr Lifetime| o % After reliability test, 7,=25°C / +0.5 /
Total O“‘p“];figor Lifetime| - % After reliability test, 7,=25°C / 0.5 /

Notel: These parameters are obtained from laboratory testing with 3¢ data.

Note2: Offset error refers to ratiometric output mode of unipolar output or fixed output mode of differential output.
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GC1866D*-AR30FB-T/RB-T DEVICE PERFORMANCE CHARACTERISTICS

T,=25°C, V=5V/3.3V, Cper=1nF, C,=1nF, C,~=100nF(Unless otherwise noted)

Characteristic Symbol Unit Test Conditions Min. Typ.™ | Max.
NOMINAL PERFORMANCE
Current Sensing Range Ipg A / -30 / 30
Sensitivity(V=3.3V) Sens mV/A Logmin < Ipp < Lppmas / 44 /
Sensitivity(V.=5V) Sens mV/A Lpgmin < Ipg < Ipgpas / 66.7 /
Bipolar, /,,=0A, V¢=3.3V, Fixed output 1.64 1.65 1.66
Zero Cs;f;gteoutp“t Viowro v Bipolar, Z,;=0A, V=5V, Fixed output 2.49 25 251
Bipolar, 7,;=0A, Ratiometric output / Vec*0.5 /
ACCURACY PERFORMANCE
Total Output Error Epor % Li=Tppes Ty=-40°C ~ 125°C 1.6 ‘ 0.5 ‘ 1.6
TOTAL OUTPUT ERROR COMPONENTS: E;or = (ViourViour iaead/(Sens e 1p) X 100% , E1or= ((Viour veas™V rer seas)-(Viour tdear Vrer 1deat) )/ (S€NS geq ¥ Ip) X 100%
Sensitivity Error Egns % Lo rayan Ti=25°C ~ 125°C 1 03 1>
L=y Ty=-40°C ~ 25°C -1.0 +0.5 1.0
1,=0A, T,=25°C ~ 125°C -8 ) 8
Offset Error™ Vor mV 1,=0A, T,=25°C 5 i) 5
1,=0 A, T,=-40°C ~ 125°C -8 2 8
LIFETIME DRIFT CHARACTERISTICS
Se“SitiVi‘yDErrirffr Lifetime| o % After reliability test, 7,=25°C / +0.5 /
Total O“‘p“];figor Lifetime| - % After reliability test, 7,=25°C / 0.5 /

Notel: These parameters are obtained from laboratory testing with 3¢ data.
Note2: Offset error refers to ratiometric output mode of unipolar output or fixed output mode of differential output.
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GC1866D*-AR30FU-T/RU-T DEVICE PERFORMANCE CHARACTERISTICS

T,=25°C, V=5V/3.3V, Cper=1nF, C,=1nF, C,~=100nF(Unless otherwise noted)

Characteristic Symbol Unit Test Conditions Min. Typ.™ | Max.
NOMINAL PERFORMANCE
Current Sensing Range Ipg A / 0 / 30
Sensitivity(V=3.3V) Sens mV/A Logmin < Ipp < Lppmas / 88 /
Sensitivity(Ve=5V) Sens mV/A Loinin < Ion < Loy / 133.3 /
Unipolar, /,,=0A, V~=3.3V, Fixed output 0.32 0.33 0.34
Zero Cs;f;gteoutp“t Viovro v Unipolar, 7,;=0A, V=5V, Fixed output 0.49 0.5 0.51
Unipolar, 7,;=0A, Ratiometric output / Vee*0.1 /
ACCURACY PERFORMANCE
Total Output Error Eror % Lo=Inps Ty=-40°C ~ 125°C ‘ 1.6 ‘ +0.5 ‘ 1.6

TOTAL OUTPUT ERROR COMPONENTS:Ero7 = (ViourViour taea/ (S€nS e 1p) X 100% , - Eror= ((Vioursseas™V rer steas)~(Viour uear Vaer 1aea))/ (S€nS e *1p) X 100%

o L=l T,=25°C ~ 125°C 15 +0.5 15
Sensitivity Error Egpys %
L=Lpps T,=-40°C ~ 25°C -1.0 +0.5 1.0
1,=0A, T,=25°C ~ 125°C 8 +2 8
Offset Error™* Vor mV I,=0A, T,=25°C -5 £2
1,=0 A, T,=-40°C ~ 125°C 3 )
LIFETIME DRIFT CHARACTERISTICS
Sens‘““ty]frri;fr Lifetime] o % After reliability test, T,=25°C / +0.5 /
Total O“tp“;)ﬁg"r Lifetime -~ p % After reliability test, 7,-25°C / +0.5 /

Notel: These parameters are obtained from laboratory testing with 3¢ data.

Note2: Offset error refers to ratiometric output mode of unipolar output or fixed output mode of differential output.
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GC1866D*-AR40FB-T/RB-T DEVICE PERFORMANCE CHARACTERISTICS

T,=25°C, V=5V/3.3V, Cper=1nF, C,=1nF, C,~=100nF(Unless otherwise noted)

Characteristic Symbol Unit Test Conditions Min. Typ.™ | Max.
NOMINAL PERFORMANCE
Current Sensing Range Ipg A / -40 / 40
Sensitivity(V=3.3V) Sens mV/A Logmin < Ipp < Lppmas / 33 /
Sensitivity(V.=5V) Sens mV/A Lpgmin < Ipg < Ipgpas / 50 /
Bipolar, ,,=0A, V«=3.3V, Fixed output 1.64 1.65 1.66
Zero Cs;f;gteoutp“t Viowro v Bipolar, Z,;=0A, V=5V, Fixed output 2.49 25 251
Bipolar, 7,;=0A, Ratiometric output / Vec*0.5 /
ACCURACY PERFORMANCE
Total Output Error Eror % Lp=Ipppanr T;=-40°C ~125°C -1.6 +0.6 1.6
TOTAL OUTPUT ERROR COMPONENTS:E;or = (ViowrViour 1aead (Sens g *Ip) X100% ., Ezon= ((Viovr sV e sead)-(Viowr e Var 1))/ (Sens L) X 100%
I,=Tpe Ty=25°C ~ 125°C -15 £0.6 15
Sensitivity Error Egys %
L=l T,=-40°C ~ 25°C 15 £0.6 L5
1,=0A, T,=25°C ~ 125°C 7 £ 7
Offset Error™* Vi mV I,=0A, T,=25°C -5 +2 5
[,=0 A, T,=-40°C ~ 125°C 7 ) 7

LIFETIME DRIFT CHARACTERISTICS

Sensitivity ]frrlg’r Lifetime| =y % After reliability test, 7,=25°C / +0.5 /

Total O“tp“]gfigor Lifetime| - p % After reliability test, T,=25°C / +0.5 /

Notel: These parameters are obtained from laboratory testing with 3¢ data.
Note2: Offset error refers to ratiometric output mode of unipolar output or fixed output mode of differential output.
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GC1866D*-ARS50FB-T/RB-T DEVICE PERFORMANCE CHARACTERISTICS

T,=25°C, V=5V/3.3V, Cper=1nF, C,=1nF, C,~=100nF(Unless otherwise noted)

Characteristic Symbol Unit Test Conditions Min. Typ.™ | Max.
NOMINAL PERFORMANCE
Current Sensing Range Ipg A / -50 / 50
Sensitivity(V=3.3V) Sens mV/A Lpgmin < Ipg < Ipgpas / 26.4 /
Sensitivity(V.=5V) Sens mV/A Lpgmin < Ipg < Ipgpas / 40 /
Bipolar, [,,;=0A, V.=3.3V, Fixed output 1.64 1.65 1.66
Zero Cs;f;gteoutp“t Viowro v Bipolar, Z,;=0A, V=5V, Fixed output 2.49 25 251
Bipolar, 7,;=0A, Ratiometric output / Vec*0.5 /
ACCURACY PERFORMANCE
Total Output Error Eror % Lp=Ipppaer T;=-40°C ~ 125°C -1.6 +0.6 1.6
TOTAL OUTPUT ERROR COMPONENTS:E;0r = (ViourViour 1t (S€nS e *1p) 100% . Eror= ((Viowr sV vir s -(Viowr iV et eV (Sens e * L) 100%
Sensitivity Error - . L=y, T,=25°C ~ 125°C -5 +0.6 15
L=l Ty=-40°C ~ 25°C -1.0 +0.6 1.0
1,=0 A, T,=25°C ~ 125°C -6 ) 6
Offset Error™ Vor mV 1,=0 A, T,=25°C 5 i) 5
1,=0 A, T,=-40°C ~ 25°C -6 ) 6

LIFETIME DRIFT CHARACTERISTICS

Sensnwny[])irrig)r Lifetime Eqexs amn % After reliability test, 7,=25°C / +0.5 /

Total Output Error Lifetime

Drift Eror anp % After reliability test, 7,=25°C / +0.5 /

Notel: These parameters are obtained from laboratory testing with 3¢ data.
Note2: Offset error refers to ratiometric output mode of unipolar output or fixed output mode of differential output.
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GC1866D*-AR65FB-T/RB-T DEVICE PERFORMANCE CHARACTERISTICS

T,=25°C, V=5V/3.3V, Cper=1nF, C,=1nF, C,~=100nF(Unless otherwise noted)

Characteristic Symbol Unit Test Conditions Min. Typ.™ | Max.
NOMINAL PERFORMANCE
Current Sensing Range Ipg A / -65 / 65
Sensitivity(V=3.3V) Sens mV/A Lpgmin < Ipg < Ipgpas / 20.3 /
Sensitivity(V.=5V) Sens mV/A Lpgmin < Ipg < Ipgpas / 30.8 /
Bipolar, [,,;=0A, V.=3.3V, Fixed output 1.64 1.65 1.66
Zero Cs;f;gteoutp“t Viowro v Bipolar, Z,;=0A, V=5V, Fixed output 2.49 25 251
Bipolar, 7,;=0A, Ratiometric output / Vec*0.5 /
ACCURACY PERFORMANCE
Total Output Error Eror % Lp=Ipppaer T;=-40°C ~ 125°C -1.8 +0.6 1.8
TOTAL OUTPUT ERROR COMPONENTS:E;0r = (ViourViour 1t (S€nS e *1p) 100% . Eror= ((Viowr sV vir s -(Viowr iV et eV (Sens e * L) 100%
Sensitivity Error - . L=y, T,=25°C ~ 125°C -5 +0.6 15
L=l Ty=-40°C ~ 25°C 1.2 +0.6 12
1,=0 A, T,=25°C ~ 125°C -6 ) 6
Offset Error™ Vor mV 1,=0 A, T,=25°C 5 i) 5
1,=0 A, T,=-40°C ~ 25°C -6 ) 6

LIFETIME DRIFT CHARACTERISTICS

Sensnwny[])irrig)r Lifetime Eqexs amn % After reliability test, 7,=25°C / +0.5 /

Total Output Error Lifetime

Drift Eror anp % After reliability test, 7,=25°C / +0.5 /

Notel: These parameters are obtained from laboratory testing with 3¢ data.
Note2: Offset error refers to ratiometric output mode of unipolar output or fixed output mode of differential output.
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GC1866D*-AR100FB-T/RB-T DEVICE PERFORMANCE CHARACTERISTICS

T,=25°C, V=5V/3.3V, Cper=1nF, C,=1nF, C,~=100nF(Unless otherwise noted)

Characteristic Symbol Unit Test Conditions Min. Typ.™ | Max.
NOMINAL PERFORMANCE
Current Sensing Range Ipg A / -100 / 100
Sensitivity(V=3.3V) Sens mV/A Lpgmin < Ipg < Ipgpas / 13.2 /
Sensitivity(V.=5V) Sens mV/A Lpgmin < Ipg < Ipgpas / 20 /
Bipolar, [,,;=0A, V.=3.3V, Fixed output 1.64 1.65 1.66
Zero Cs;f;gteoutp“t Viowro v Bipolar, Z,;=0A, V=5V, Fixed output 2.49 25 251
Bipolar, 7,;=0A, Ratiometric output / Vec*0.5 /
ACCURACY PERFORMANCE
Total Output Error Eror % Lp=Ipppaer T;=-40°C ~ 125°C -2.5 +0.8 2.5
TOTAL OUTPUT ERROR COMPONENTS:E;0r = (ViourViour 1t (S€nS e *1p) 100% . Eror= ((Viowr sV vir s -(Viowr iV et eV (Sens e * L) 100%
Sensitivity Error - . L=y, T,=25°C ~ 125°C 2.0 +0.6 2.0
L=l Ty=-40°C ~ 25°C -1.8 +0.6 1.8
1,=0 A, T,=25°C ~ 125°C -6 ) 6
Offset Error™ Vor mV 1,=0 A, T,=25°C 5 i) 5
1,=0 A, T,=-40°C ~ 25°C -6 ) 6

LIFETIME DRIFT CHARACTERISTICS

Sensitivity Error Lifetime

Drift Esens aip % After reliability test, 7,=25°C / +0.5 /
Total Outp u]t)E;tror Lifetime Eror anp % After reliability test, 7,=25°C / +0.5 /

Notel: These parameters are obtained from laboratory testing with 3¢ data.
Note2: Offset error refers to ratiometric output mode of unipolar output or fixed output mode of differential output.
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6. PARAMETERS DESCRIPTION

6.1 Sensitivity Sens

The change in sensor IC output in response to a 1A change through
the primary conductor. The sensitivity is the product of the magnetic
circuit sensitivity (G/A) (1G = 0.1 mT) and the linear IC amplifier
gain (mV/G). The linear IC amplifier gain is programmed at the
factory to optimize the sensitivity (mV/A) for the full-scale current of
the device.

6.2 Sensitivity error Eggyg

Sensitivity error Egy refers to the percentage deviation between the
actual measured sensitivity and the ideal sensitivity.

For example, when V=5V,

Egpns=(Sens s, sy ~SeMSigen (svy V/SENSyyeq sy X100%

6.3 The sensitivity temperature drift of dS ..
Over the entire operating temperature range is defined as:

dS prr=(Sens ;4-Sens ;5oc)/Sens ;5 <100%

6.4 Saturation output voltage Voyrssrmu,

Vouvrsaray 1S the maximum output of the chip under the positive
current.

Voursara 1S the maximum output of the chip under negative current.

6.5 Zero current output voltage V;opr
1,=0, Output voltage of the sensor Vioyrg).
For bipolar devices, the output voltage V;pyr0=VccX0.5,

For unipolar devices, the output voltage V;oprg=Vccx0.1.
Variation in V4,7, can be attributed to the resolution of the linear IC

quiescent voltage trim and thermal drift.

6.6 Offset voltage Vo

Used to measure the influence of external non-magnetic factors.
Under zero-current conditions, in ratiometric output mode, it is the
difference between the actual output voltage and the theoretical
output voltage. In fixed output mode, it is the difference between the
actual output voltage and the actual V. voltage.

6.7 Offset temperature drift Voprgrc

Due to internal circuit tolerance and heat dissipation, static output
voltage due to internal circuit tolerance and heat dissipation ¥y,
differential static output voltage V,,. May shift with operating
temperature Voyr)rc-

Defined in ratiometric output mode:

VIOUT(Q) o VOUT(Q)(TA)' Vovm5°c;

Defined in fixed output mode:

'/)OUT(Q)TC=(V0L7T(Q)(TA)- REF(TA))-(VOUT(Q)(25°C)'VREF(25°C))

6.8 Noise Vy

Noise is the macroscopic sum of thermal noise and shot noise inside
the current sensor.

Dividing the noise (mV) by the sensitivity (mV/A) gives the smallest
current that the device can resolve.

6.9 Symmetry Egy,,

Definition: The relationship between the actual output voltage Viour)
and the forward half-range V,oyzposparand reverse half-range V,opz

NEGHALFOULPULS.

The formula is defined as follows:

ESYM=(1-(VIOUT-POSHALF- IOL’T(Q))/(I/IOUT(Q)- VIOUT-NEGHALF )Xloo%

6.10 Nonlinearity E,,y
The design output of the device varies linearly with the measured

current.

Ideally, under the same supply voltage and ambient temperature
conditions, the output sensitivity of the device is the same for two
different current sizes I1(half scale current) and 12(full scale current).
In practical application, there is a difference in sensitivity for the
measurement of two different current sizes I1 and 12, and nonlinear
sensitivity error E, ;y describes the difference digitally.

In the chip, positive current nonlinearity £, ,ypos and negative current
nonlinearity E, jyyq are defined as follows:

Los~ Iyge, 1s positive current and negative current

Tpos=2%1Ipos;

Lype=2 %1y

Se ”51x=(V10UT(1x)' I/IOUT(Q))/ Ix

E | jypos=(1-(Sens posy/Sens posy)) < 100%

E, jyvp=(1-(Sensype/Sens )< 100%
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6. PARAMETERS DESCRIPTION (CONTINUED)
6.11 Proportional output sensitivity error Syge

The proportional output sensitivity error Sy, is defined based on the
supply voltage Vcc:

Sere=(1-(Sens, /Sens;,)/(Vec/5V))x100%
Sere=(1-(Sens,./Sens; ;, )/(Vee/3.3V ))x100%

Proportional output error of static voltageV,,,,

Error between the ratio of V,,,, and V,,, value at V=5V and the
theoretical ratio when Vce varies from 4.5V to 5.5V,or at V~3.3V
and the theoretical ratio when V. varies from 3.0V to 3.6V.

Vyeors=(1-(Voutl/Vout0)/(V o/5V ))x100%
Vpeors=(1-(Vout1/Vout0)/(V o/3.3V ))x100%

6.12 Total output error E

The difference between the current measurement from the sensor
IC and the actual current (I,), relative to the actual current. This is
equivalent to the difference between the ideal output voltage and the
actual output voltage,divided by the ideal sensitivity, relative to the
current flowing through the primary conduction path:

E107=(Viovr=Vioutuea)/(Sens 1o 1) < 100%

Defined in fixed output mode:

E1o1=((V 100t easV rEF seas)~(VioUt tiear”V rEr 1acadV(S€0S 1o 1p)  *100%

Where: Total output error E;,, contains all error sources and is a
function of IP.

Viovrtiea™ VIOUT(Q) + (Sens o, <1 p)

At relatively large current, E; is mainly sensitivity error, while at
relatively small current, E,; is mainly zero current sensitivity error
voltage V.. As I, approaches zero, E,; approaches infinity due to
the bias voltage.

6.13 Dynamic response characteristic
6.13.1 Power-On time Tp,

When the supply is ramped to its operating voltage, the device
requires a finite amount of time to power its internal components
before responding to an input magnetic field. Power-On Time (7p,) is
defined as the time interval between the power supply has reached its
minimum specified operating voltage (Vyy,0p) and the sensor output
has settled within £10% of its steady-state value under an applied
magnetic field.

6.13.2 Rise time 7,

The time interval between the sensor output voltage reaches 10% of
its full-scale value and it reaches 90% of its full-scale value.

6.13.3 Propagation delay Tppop

The time interval between the sensed primary current reaches 20% of
its final value and the sensor output voltage reaches 20% of its full-
scale value.

6.13.4 Response Time Tyresponse

The time interval between the sensed primary current reaches 90% of
its final value and the sensor output voltage reaches 90% of its full-
scale value.
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Figure 8 . Dynamic Response Time Parameters
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7. THERMAL EVALUATION

The product will naturally heat up during useing, and the thermal curve performance of this device was measured in a windless environment at 25+3°C in
Zhangjiagang application laboratory using a MSEVB0005GC1868REVAO EVM.

GC1866 Thermal Curve
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Figure 9. Thermal curve
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8. LAYOUT GUIDELINES

Test information of the demo board
The IP heat dissipation copper thickness of the demo board is 40z,the heat dissipation area is 2x600 (mm®),the test wiring uses Kelvin sense to avoid the

voltage drop caused by GND impedance, and capacitors should set to the chip pins as close as possible.C,=1nF, Cyz=1nF, C)=100nF

GC1866

VREF_SMA VOUT SMA  VOUT+

O O
O O cma lilliHEi o O
[LI[L]]

RSEN_GND

Ri (0]

VCC_SMA 638 VOUT_VREF

swwc»—«ivcc 0 0O
[W®]rRsen_vee o O

vCC

: MR R

MSEVB0004GC 1866REVAQ

Figure 10. The front of the demo board Figure 11. The back of the demo board
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9. PACKAGE OUTLINE

SIZE (mm)
NOTE
; NUM
W
01 MIN NOM MAX
167715 10779 13
- 10,10 | 10.30 | 10.50
- T L1
s 1.07 1.27 147
| b 0.40 0.40 0.45
EER N -
AL 10.10 | 10.30 | 10.50
{
Ll — — — 4+ — =7 L1 7.30 7.50 7.70
\
Q 1.7 L2 0.60 0.0 1.00
| L3 1.30 1.40 1.50
L ‘ # [ T 2.45 2.55 2.65
i
L3
| il e 711 s ¥ £T1 2.20 2.30 2.40
- w2 w1 TQ# F 12 0.25 0.28 0.31
13 1.20 1.25 1.30
01 -1 0 4
l 11/ \

T

I O e e |

Figure 12. SOIC-8 Package

Example Board Layout: _,I I__ 0.800 ->| |<-1_27 TYP
l

3.360 H
|

SR WU ) N B N () EFRN B W ) S g SR

L 4443—1| 5,943

Unit:mm

General linear tolerance: £0.2mm

Figure 13. Recommend pad size
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10. TAPE AND REEL & STORAGE INFORMATION

10.1 Tape and reel
Note:1000 pieces per reel

P2 P PO:
.00£0.1 :
£ _75iO.102 0(1_0 0 12.0040.10 4.00£0.10  po 31 SREG.65
b a
LS N P N N N N &0 |
o . ]
S| H m 0y Sy Sy P
o =
H| @ 3ls o
24 )| = 1]+ | |fm |+ |f 42 | [
O | o i
- - ) - 71 — i |2
_1.14m
_ L srisoum ! -
AD:10.7540.10 T:0.30+0.05
K1: 4 i ko
2.50%9410 B:2.7 2.80£0.10
A11.8 _*_
1. 10 sprocket hole pitch cumulative tolerance +0.20
2, Carrier camber is within 1 mm in 250 mm,
3. Material : Black Conductive Polystyrene Alloy .
4. All dimensions meet EIA-481 requirements.
5. Thickness : 0.30£0.05mm.
6. Packing length per 22" reel : 378 Meters. X
7. Component Toad per 13" reel : 1000 pcs. Unit:mm

Figure 14. Tape rules

/<

=
v S
- *_ v
Q - General linear tolerance: £0.2mm
AEE
Unit:mm
Figure 15. Blue print

10.2 Storage information
10.2.1 The product should be stored at MSL3 standard.
11. SAFETY WARNING
The environmental requirements of this product are as follows:
11.1 ESD control should be done when touching the product.
11.2 The use of this product shall comply with the relevant provisions of local laws and regulations.
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12.REVISION HISTORY
Number Description Date
V1.0 English version first release 2022-11
V1.1 Chinese version first release 2023-07
V1.2 Chinese and english version revision (temperature rise, application board, pad and other legend supplement) 2024-04
V1.3 English version revision (10A and 100A range increase) 2024-11
V1.4 English version revision (primary conductor resistance reduce) 2024-11
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