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FSD7608-C =zmitptmmitmes

7= am % iR /Product overview

FSD7608-C FFISRERARERE T MR [, (tAEREE. SERARRERE (TMR) &it, HA
BAERAMRRE, AREIESEENELT, FILUEHRIEER. SRS aeERES.

The FSD7608-C series on-chip current sensor is based on the principle of electromagnetic induction, and uses the tunnel
magnetoresistance (TMR) design with high sensitivity and high signal-to-noise ratio. The built-in temperature drift compensation
circuit can accurately measure current signals in the form of DC, AC and pulse under the condition of electrical isolation of the
primary and secondary sides.

7= @ 45 1 / Product characteristics
« SOP8 #14&/SOPS package

« ¥&ES/High precision

* {[KMER/Low noise

S oe, MIRIR/Wide frequency band, fast response
- RFEHIIRERAE M/Excellent temperature stability

R AR ﬁt/AppIications

* TSRS E AN/ Inverter current detection
« RIS/ Power monitoring

*  EEHBREYMotor drive

 FARIFEETES/Photovoltaic inverter
* ILRARIF/Overcurrent protection

Ky

7= i B /Product selection table

e LGNS I L TRl E S RIGZ

Type Supply voltage Measuring range Zero bias voltage sensitivity
FSD7608-010C5BFB 5V +10 A 25V 200 mV/A
FSD7608-020C5BFB 5V +20 A 25V 100 mV/A
FSD7608-030C5BFB 5V +30A 25V 66.67 mV/A
FSD7608-040C5BFB 5V +40 A 25V 50 mV/A
FSD7608-050C5BFB 5V +50 A 25V 40 mV/A
FSD7608-065C5BFB 5V +65 A 25V 30.77 mV/A
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45 X & A &l E {8 /Absolute maximum rating

LY ERBENABRAT

Shanghai Freesor sensor Techoology Co., Ltd

28 e HAE LA
Parameter Symbol Typical value Unit
AE A Vee 6 \Y%
Supply voltage
ESD f4f& (HBM) Vesp 4 kv
ESD Performance (HBM)
TR Ta -40 ~ +125 °C
Operating temperature
FEATIR Tsrg 40 ~ +125 °C
Storage temperature
NG TI(MAX) 165 °C
Maximum junction temperature
435 25 IB = 45 1% /Insulation isolation characteristic
ZH (i) Ay L
Parameter Symbol Typical value Unit
LGk P Vb 3 kV(50Hz, 1min)
Compressive strength of
insulation
- 600 VPK
R LAERRE R Viso
420 VRMS
Maximum operating isolation
voltage
T e PR dep 4 mm
Creepage distance
FS AR der 4 mm
Electrical clearance
HHXI HL A IR 4L Cn 600 v
Relative leakage marking index
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1. TEEHEE /Functional block diagram
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& 1 FSD7608-C IhAEAHEE/Figure 1 FSD7608-C functional block diagram
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2. B & #/Electrical parameter

ZH (ikes 1 R/ME ViRiEtE] RAE | B
Parameter Symbol Conditions Minimum | Typical value | Maximum Unit
value value
PR Vee 4.75 5 5.25 \Y
Supply voltage ]
FrREBE Vorr L =0 25 \Y%
Zero bias voltage ) )
R Vo i 02 i i M
Outpgg lsta:;eration Vo ] ] ] Vee-0.2 v
FLIATHFE Ic I =0 35 4 mA
Current consumption ]
- H s [A] tro Vee 225V 100 us
Power-on time ] ]
Jiid FAA L RH Ry Ta =25°C 1 mQ
Primary side ) )
conductor resistance
e Y BE Rour 2 5 Q
Outpgt internal ) )
resistance
Fn HH FELBH B4R R, Vour ‘5GND 2] 10 kQ
Output resistance Between Vour and GND ) )
load
i H LA AR CL Vour S5 GND ZJi] 10 nF
Output capacitance Between Vour and GND ) )
load
i HIR LouT(sOURCE) Vour #i#%FIGND 85 mA
Output pull current Vour shorted to GND ] ]
e Toutism, Vour M8 FIVee 65 mA
Output filling current Vour shorted to Vcc ] ]
VREF HiFH 7%k R, rep Veee 5 GND 2] 10 kQ
VREEF resistance load Between Vggr and GND ] ]
VREF FLA Crrer Vier 5 GND Z[A] 100 pF
VREF capacitive Between Vggr and GND ) )
load
b FFastaE] tice Ip =20A (100 A/ps) 0.5 us
Rise time ] ]
ZEIR T[] to Ip =20A (100 A/us) 0.3 s
Delay time ) )
M J57 ) tr Ip =20A (100 A/ps) 0.5 s
Response time ) )
i BW /ME5-3dB 500 kHz
bandwidth Small signal -3dB ) )
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3. FSD7608-010C5BFB 1%&EZ &l /Performance parameter

BRI AT A = 25 °C, Vee =5V, Rp = 10 kQ
Ta=25°C, Vce =5V, Ry =10 kQ unless otherwise specified

28 (e FAF w/ME HAE S IN] LA
Parameter Symbol Conditions Minimum | Typical value | Maximum | Unit
value value
RG] Ipm } -10 B 10 A
Measuring current
range
REE S ) ) 200 ) mV/A
Sensitivity
Tpo=25°C, I, = Ipm(min)  ~ _ +1 _
AR Xo lrw(max) %IPM(m
Basic error Ty =-40°C~+25°C, I, = Ipm(min) ~ -3 ) 3 ax)
Ipm(max)
Ty =25°C~+125°C, I, = lpy(min) ~ 3 i 3
Ipm(max)
LR B iR 7 e I = Iy(min) ~ Ipy(max) - 0.5 1 Y0lpp(ma
Linearity error X)
To=25°C, I = Ipy(min) ~ -1 B 1
REERE | es lrw(max) %
Sensitivity error TA =-40 °C ~ +25 OC, Ip = IPM(l’nil’l) ~ -1.5 _ 1.5
Ippm(max)
Ty =25°C~+125°C, I, = Ipp(min) ~ -2 B 2
Ipm(max)
Ta=25°C,I, =0 -15 B 15
FRRMALE | Vor Tp =40 °C ~+25°C, I, =0 20 ) 20 mV
Zero offset voltage
Ta =25°C~+125°C, I, =0 -20 _ 20
T Vou I = Ipy(min) or Ipy(max) — 0 ) £10 ) mV
hysteresis
M R A% TA =25 °C, BW = 100 kHz _ 25 _ mVpp
noise
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4. FSD7608-020C5BFB T4 #E& £ /Performance parameter

BRI AT A =25 °C, Vee =5V, Ry = 10 kQ
Ta=25°C,Vce =5V, R = 10kQ unless otherwise specified

24 (iRes M RMA Ay i IN[EH LiEDs
Parameter Symbol Conditions Minimum | Typical value | Maximum | Unit
value value
D RS IPM -
Measuring current -20 - 20 A
range
R S ) ) 100 ) mV/A
sensitivity
Ty =25°C,IP = Ipy(min) ~ - £l -
FEA R XG IPM(max) %IPM(m
Basic error Ty =-40°C~+25°C, Iy = Ipm(min) ~ -3 ) 3 ax)
Ipm(max)
Ty =25°C~+125°C,Ip = Ipy(min) ~ -3 _ 3
Ippm(max)
Lot iR 6L b = Iy(min) ~ Ipy(max) i 0.5 L | %IPM@m
Linearity error ax)
TA =25 OC, Ip = IPM(l’nil’l) ~ -1 _ 1
NN I
RUEREE | e —— %
Sensitivity error TA =-40 °C ~ +25 OC, IP = IPM(miH) ~ -1.5 _ 1.5
Ipm(max)
Tp =25°C~+125°C, I, = Ipy(min) ~ -2 _ 2
Ipm(max)
To=25°C,I, =0 -10 _ 10
FRRWERE | Vor Ty =-40°C ~+25°C, I, =0 15 ) 15 mV
Zero offset voltage
Ta =25°C~+125°C, I, =0 -15 15
i Vou L = IPM(min) or IPM(max) — _ +10 _ mV
h . 0
ysteresis
e VN Ta=25°C, BW = 100 kHz ) 20 ) mVPP
noise
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5. FSD7608-030C5BFB £ &E& 8 /Performance parameter
BRIFRIEII AT A =25 °C, Ve =5V, RL = 10 kQ
TA=25°C,VCC=5V,RL = 10 kQ unless otherwise specified

24 (s FAF R/AME S RKME LA
Parameter Symbol Conditions Minimum | Typical value | Maximum | Unit
value value
W HL L Y IPM } 30 B 30 A
Measuring current
range
R S ) ) 66.7 ) mV/A
sensitivity
TA =25°C,IP = IPM(min) ~ . £l -
iR XG IPM(max) %IPM(m
Basic error TA =-40°C~+25°C,Ip  =IPM(min) ~ -2 ) 2 ax)
IPM(max)
TA =25°C~+125°C,Ip = IPM(min) ~ -3 _ 3
IPM(max)
kTR €L P = IPM(min) ~ IPM(max) i 0.5 1 %IPM(m
Linearity error ax)
TA =25°C,Ip = IPM(min) ~ -1 _ 1
REERE | e PM{ma) %
Sensitivity error TA =-40°C~+25°C,Ip = IPM(min) ~ -1.5 B 1.5
IPM(max)
Ta =25°C~+125°C,Ip = IPM(min) ~ -2 _ 2
IPM(max)
TA =25°C,Ip =0 -10 _ 10
FRRERE | Vor TA =-40°C ~+25°C,Ip =0 -15 . 15 mV
Zero offset voltage
TA =25°C~+125°C,Ip =0 -15 15
Tt Vou IP = IPM(min) or IPM(max) _ +10 _ mV
. —0
hysteresis
I 7 Vx TA =25°C, BW = 100 kHz ) 15 ) mVPP
noise
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6. FSD7608-040C5BFB 1 &EZ #1/Performance parameter

IRFERBLIAIT A =25 °C, Voo =5V, RL = 10 kQ
TA=25°C,VCC=5V,RL =10 kQ unless otherwise specified

LY ERBENABRAT

Shanghai Freesor sensor Techoology Co., Ltd

24 (iRes FAF R/AME S i IN[EH LA
Parameter Symbol Conditions Minimum | Typical value | Maximum | Unit
value value
W HL AL Y Ipu B -40 B 40 A
Measuring current
range
REUE S B _ 50 _ mV/A
sensitivity
TA =25°C,IP = IPM(min) ~ . +1 .
FEA R XG IPM(max) %IPM(m
Basic error TA =-40°C~+25°C,Ip = IPM(min) ~ -2 ) 2 ax)
IPM(max)
TA =25°C~+125°C,Ip =-30A~30A -3 } 3
LRI R 2 gL P = IPM(min) ~ IPM(max) 3 0.5 1 %IPM(m
Linearity error ax)
TA =25°C,Ip = IPM(min) ~ -1 _ 1
RERE | e {PM(mas) %
Sensitivity error TA =-40 °C ~ +25 OC, IP = IPM(IIIII’I) ~ -1.5 _ 1.5
IPM(max)
TA =25°C~+125°C,Ip =-30A~30A 2 } 2
TA =25°C,Ip =0 -10 i 10
FRRFRE | Vor TA =-40°C ~425°C,Ip =0 15 ) 15 mV
Zero offset voltage
TA =25°C ~+125°C, Ip =0 -15 15
Rt Vou P = IPM(min) or IPM(max) ] +10 ; mV
. —0
hysteresis
1iny=5) Vy TA =25 °C, BW = 100 kHz } 15 } mVPP
noise
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7. FSD7608-050C5BFB 1#&&& &l /Performance parameter

IRUEFRBEIAART A =25 °C, Voe =5V, R = 10 kQ
TA=25°C,VCC=5V,RL =10 kQ unless otherwise specified

28 e FAF wR/AME S S IN] LA
Parameter Symbol Conditions Minimum | Typical value | Maximum | Unit
value value
W ARG Ipy B -50 ) 50 A
Measuring current
range
RIFE S B _ 40 _ mV/A
sensitivity
TA =25°C,Ip = IPM(min) ~ . £l -
iR XG IPM(max) %IPM(m
Basic error TA =-40°C~+25°C,Ip = IPM(min) ~ -3 ) 3 ax)
IPM(max)
TA =25°C~+125°C,Ip =-30A~30A -3 B 3
L iR eL P = IPM(min) ~ IPM(max) ] 0.5 1| %IPM(m
Linearity error ax)
TA =25°C,IP = IPM(min) ~ -1 _ 1
NN I
RERE | e PMi(max) %
Sensitivity error TA =-40°C ~+25°C,Ip = IPM(min) ~ -1.5 _ 1.5
IPM(max)
TA =25°C~+125°C,Ip =-30A~30A -2 B 2
TA =25°C,Ip =0 -10 i 10
FRRKELE | Voe TA =-40°C ~425°C,Ip =0 -15 ) 15 mV
Zero offset voltage
TA =25°C ~+125°C,Ip =0 -15 15
Tl Vou IP = IPM(min) or IPM(max) ) £10 } mV
. —0
hysteresis
g P Vy TA =25 °C, BW = 100 kHz ; 10 } mVPP
noise
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8. FSD7608-065C5BFB T4&EZ £ /Performance parameter

IRUEFRBEIAART A =25 °C, Voe =5V, R = 10 kQ
TA=25°C,VCC=5V,RL =10 kQ unless otherwise specified

LY ERBENABRAT

Shanghai Freesor sensor Techoology Co., Ltd

24 (iRe) M RMA S SCINIE] LiEDs
Parameter Symbol Conditions Minimum | Typical value | Maximum | Unit
value value
W ARG Ipm B -65 B 65 A
Measuring current
range
REE S } } 30.77 } mV/A
Sensitivity
TA =25°C,IP = IPM(min) ~ - £l -
S i XG IPM(max) %IPM(m
Basic error TA =-40°C~+25°C,Ip  =IPM(min) ~ -3 ; 3 ax)
IPM(max)
TA =25°C~+125°C,Ip =-30A~30A -3 _ 3
L iR eL P = IPM(min) ~ IPM(max) ] 0.5 1| %IPM(m
Linearity error ax)
TA =25°C,IP = IPM(min) ~ -1 _ 1
NN I
RERE | e EMax) %
Sensitivity error TA =-40°C~+25°C,Ip = IPM(min) ~ -1.5 } 1.5
IPM(max)
TA =25°C~+125°C,Ip =-30A~30A -1.5 } 1.5
Ta =25°C,Ip =0 -10 _ 10
FRRERE | Vo TA =-40°C ~+25°C,Ip =0 -15 . 15 mv
Zero offset voltage
TA =25°C~+125°C,Ip =0 -15 15
Tt Vou IP =IPM(min) or IPM(max) ) +10 } mV
. —0
hysteresis
e Vy TA =25°C, BW = 100 kHz ) 10 ) mVPP
noise
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B Hﬂ%'ﬁmﬁﬁypical output characteristic curve
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10. 828 E X Kit & 2 /Parameter definition and calculation formula
1) EAKiRZE/Basic error

Xg = MAX

Ip € [lpm(min): IPMma)]

(VOUT - (lp xS+ Vorg)

x 100%
lpMmax) * S 0)

3, IpJy 28 UL A P, IPM(max) + IPMi(min) D9 PR30S PR 9 RO KA M Vourd
04N W TR R L SR B R IBUE . VOFF N B AR LR

Where, IP is the input current to be measured on the primary side of the sensor, Ipm(max) and Ipm(min) are the
maximum and minimum values within the current measurement range, Vour is the output of the sensor when the
input current Ip is on the primary side, S is the sensitivity of the sensor, and Vorr is the zero bias voltage of the
sensor.

2)  REUE/sensitivity

S = VOUT(@'PM(max)) B VOUT(@'PM(mm))

2 % lppmmax)

, N /\El‘\/\‘ /7\ VA Ok N . < ‘}é“:«u‘/‘l\

.

Where, VOUT(@IPM(max)) and VOUT(@IPM(min)) are the output of the sensor when the input current on the
primary side is IPM(max) and IPM(min) respectively.

3) M linearity

g = MAX

Ip € [IPM(min) IPM(max) |

KA 5 v Yo A AR AR S PR 2 G B P RBUE . T AR R

(|VOUT' ('P xS+ Vope + V—OE)l

x100%
lPMmax) * S G)

Where g and 7y, are respectively the average sensitivity and the mean value of the zero offset voltage measured by the
sensor several times.

4) TP KIFHBE/Zero offset voltage

VOE = VouT(@IP =0) - VOFF

5) Wi/ hysteresis
VOH = MAX AH
KX, AH NE—H AN Ip AERIIE L. FATESEBfHH 2.

Where AH is the difference between the actual output of the sensor in the upper and lower stroke when the same
input current IP is used.
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11.33 %% /encapsulation
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12. S|HIE X B iEZ Bl /Pin definition and wiring diagram

s S Dhie
Serial number Pin name Feature
1 0y
Ip+ HA, IEJTIA
2 Current flowing in, positive direction
3 >
p- i, SO
4 Current flowing out, negative direction
5 GND R
electrically
R BT i 7 N 7
. FILTER FIFAMIAAER, WEIWRS, RIS R
Used for external capacitive filtering, reduce noise, do not need to empty
7 VouT AL HL s B
Analog voltage output
8 vce e B
Power supply
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13. PCB #7165 G /PCB recommended layout

0.65 127

5.6

1.75

|
L

FSD7608-C £ KHEMNH S, T iiRe il Es ™A — e e, KA && K Layout, H Wikg hnffit
JEEE. THARLAS PCB B4, W ULA SEAF I HGARCR . FSD7608-C 57 IGHS PCB 148, W LASE N TEHiRERS.

FSD7608-C in the application of large current range, because the current flows through the original side path will produce a certain
amount of heat, the use of appropriate Layout, such as increasing the thickness of copper, area and the number of PCB layers, can have a better
heat dissipation effect. FSD7608-C chip bottom PCB slot, can increase the creepage distance.

14. {5 BB/Instructions

1) BRI ] R P BUL AR TUR.

Incorrect cables may damage the sensor.

2) A R Ve i B S R, iR B0 B, i E S S BT U

The product power supply voltage Ve must meet specifications. If the voltage is too low, the product cannot be accurately output. If
the voltage is too high, the product may be damaged.

3) PdbdtE Vour S GND Z [ ATRRYE KPR AR IGBERC JEPBIATT, L™ b tE AR 1

The RC filtering link between product output Vour and GND can be added according to actual requirements to adjust product output
frequency characteristics.

4)  AIRRAET P RRORGE IR, AR R IR S E 5.

Sensors can be customized according to customer requirements, including supply voltage, measurement current range, pin definition,
and more.
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