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FSD7610-C zzitpRemibmes

7= % iR /Product overview

FSD7610-C ZAIERAARIARERETHRMRNFEE, EREREE. SERLARAERHE TVR) t, HNE NERTAM=EE, &
[FEGDEESFREIERT, FILUEH MEER. SORABPEST AR ES.

The FSD7610-C series on-chip current sensor is based on the principle of electromagnetic induction, using the tunnel reluctance
(TMR) design with high sensitivity and high signal-to-noise ratio, and its internal temperature drift compensation circuit,

under the condition of electrical isolation of the primary secondary side,

it can accurately measure current signals in the form of DC, AC and pulse.

7= a5 1% /Product characteristics

* 10-pin SOPW #1%/10-pin SOPW package

- ¥&ES/High precision

* {[RPEFAS/Low noise

St oe, MIRZIR/Wide frequency band, fast response
o iFREEFRE %/Excellent temperature stability

+ #F4 RoHS & REACH/RoHS & REACH compliant

B B 7 F3 /Typical application

- TSRETH AN/ Inverter current detection
- HFISE/Power monitoring

*  EBHIBREN Motor drive

o JARIPEEEEE/Photovoltaic inverter

* JEFARIF/Overcurrent protection

7= i B /Product selection table

Liehs) HLr R D& L FrmE R RIGE

Type Supply voltage Measuring range Zero bias voltage sensitivity
FSD7610-050C3BFB 33V +50 A 1.65V 26.4mV/A
FSD7610-075C3BFB 33V +75A 1.65V 17.6mV/A
FSD7610-100C3BFB 33V +100A 1.65V 132 mV/A
FSD7610-150C3BFB 33V +150 A 1.65V 8.8mV/A
FSD7610-200C3BFB 33V +200A 1.65V 6.6mV/A
FSD7610-050C5BFB 5V +50 A 25V 40 mV/A
FSD7610-075C5BFB 5V +75A 25V 26.67 mV/A
FSD7610-100C5BFB 5V +100 A 25V 20 mV/A
FSD7610-150C5BFB 5V +150A 25V 13.33 mV/A
FSD7610-200C5BFB 5V +200A 25V 10 mV/A
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1.1 5E4E B /Functional block diagram
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2.48 39 & K &l iE {§ /Absolute maximum rating
ZH (i) /ME RKE FAf
Parameter Symbol Minimum value Maximum value Unit
CiRNES vce . 6 \4
Supply voltage
ESD f%:fE (HBM) VESD B 4 kV
ESD Performance (HBM)
RS TA -40 125 °C
Service temperature
TEAFIRLEE TSTG -40 125 °C
Storage temperature
NG TI(MAX) - 165 °C
Maximum junction temperature
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3. L& IRE 45 /Insulation isolation characteristic

LY ERBENABRAT

Shanghai Freesor sensor Techoology Co., Ltd

ZH (iRe) WUEME LA
Parameter Symbol Rated value Unit
YLLK s 548 5 VD 48 kV(50Hz, Imin)
Compressive strength of insulation
_ o 1618 VPK
R T ARG & VISO
Maximum operating isolation voltage 1144 VRMS
JEHL B dcp 8.2 mm
Creepage distance
J= T
AR dcL 8.2 mm
Electrical clearance
X RS R R TR CTI > 600 Y%
Relative leakage marking index
4. BS S /Electrical parameter
24 GiRe) FAF BAME | UE | BORME | AL
Parameter Symbol Conditions Minimum| Typical |Maximum| unit
value value value
FSD7610-XXXC3BFB 3 33 3.6
LGNS vce N4
Ip =0,Vcc =33V, 1.65
EARBHE VOFF FSD7610-XXXC3BFB - - v
Zero bias voltage Ip =0,VcCc =5V, 55
FSD7610-XXXC5BFB - ' -
N VOL _ 0.2 _ _
A L PR R \Y
Output saturation voltage| VOH _ _ _ vcce -
0.2
e vce =33V _ _ 6
LU AR Ic mA
Current consumption vce =5V _ - 6
_E R tON Mvee 225V ZVour BEIFEKRT i 200 i Hs
Power-on time Stable level from VCC >2.5V to VOUT
J30 44 HLFE RIN TA =25°C ) 0.27 ) mQ
Primary side conductor
resistance
B 4 L BEL R RL VOUT 5 GND ZJ] 1 10 . kQ
Output resistance load Between VOUT and GND
i Hh FLAR AR CL VOUT ‘S5 GND ZJd B ) 10 nF
Output capacitance load Between VOUT and GND
o vce =33V,VOuT fiiE GND ) 43 B
finthi i i lOUT(S VCC = 3.3V, VOUT shorted to GND mA
Output pull current OURCE) —= shortec to
vce =5V,VoUT #i#%# GND i 45 i

A& iE . 021-50901305
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VCC =5V, VOUT shorted to GND
s vce =33V,VouTr Ri#E vee . 43 .
Hinth i IOUT(SI VCC =3.3V, VOUT shorted to VCC mA
Output filling current NK) — shorted to
vVce =5V,VouT ik vee . 45 -
VCC =5V, VOUT shorted to VCC
VREF HMH## | RLREF VREF ‘5 GND Z[d] 10 100 . kQ
VREF resistance load Between VREF and GND
VREF HI#61# | CLREF VREF 5 GND Z[f] . 1 10 nF
VREEF capacitive load Between VREF and GND
L vcCc =33V,VREF #H#FIGND i} 3.7 _
VREFF 7L IREF(SO VCC = 3.3V, VREF short-circuited to GND mA
VREF pull current | URCE) — STOTCIenrec ©
VCcC =5V, VREF fi#%%IGND ) 8.7 )
VCC =5V, VREF short-circuited to GND
. VcC =33V, VREF H#E VCC . 0.125 -
VREFHE L IREF(SI VCC = 3.3V, VREF short circuit to VCC mA
VREF perfusion current NK) = N
Vce =5V, VREF HHFIVee ) 0.135 )
VCC =5V, VREF short circuit to VCC
L PSRR IDC~1kHz, 100mV pk-pk ripple aroud VCC = i 40 i dB
5V,Ip =0
Power supply rejection
ratio
LRI | CMFRR B5) . -40 . dB
Common-mode magnetic Uniform external magnetic field
field rejection ratio
B trise MIRLEIVOUT 1 10% F90% ISR ) 1.1 ) s
Rise time 10% to 90% of the time from the final VOUT
FEIR B[] D |AREHIp 1I120% EFBHVoUT H120% B 0.4 ) ps
Delay time 14
20% time from the final IP to the corresponding
vOouT
My Jo2 B[] tR | MERARIIp H190% ZEMNFIVoUuT HI90% B 12 B ps
Response time 14
90% of the time from the final IP to the corresponding
VOuT
H T8 BW Ip = 10A, IREFHRE-3dB ) 350 ) kHz
bandwidth IP = 10A, amplitude attenuation to -3dB
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5. FSD7610-XXXC3BFB 1#&8% &/Performance parameter

MRS TA =25°C, VCC =33V, RL=10kQ

TA =25°C,VCC=3.3V,RL = 10 kQ unless otherwise specified

LY ERBENABRAT

Shanghai Freesor sensor Techoology Co., Ltd

28 (iRes FAF RAMA S i IN[EH L
Parameter Symbol Conditions Minimum | Typical value | Maximum | Unit
value value
FSD7610-050C3BFB -50 B 50
FSD7610-075C3BFB -75 _ 75
WERREE | IPM FSD7610-100C3BFB -100 100 A
Measuring range -
FSD7610-150C3BFB -150 _ 150
FSD7610-200C3BFB -200 _ 200
FSD7610-050C3BFB } 26.4 }
FSD7610-075C3BFB _ 17.6 B
REE S V/A
E@ZE FSD7610-100C3BFB _ 13.2 _ o
Sensitivity
FSD7610-150C3BFB } 8.8 }
FSD7610-200C3BFB _ 6.6 }
TA =25°C,IP = IPM(min) ~ IPM(max) B} £l B,
HEARE XG | Tp =-40°C~+25°C,Ip = IpM(min) ~ | -2 . 2 | 7IPM(m
Basic error IPM(max) ax)
TA =25°C~+125°C,Ip = IPM(min) ~ -3 _ 3
IPM(max)
2o R €L, IP = IPM(min) ~ IPM(max) - 0.5 1 %6IPM(m
Linearity error ax)
TA =25°C,IP = IPM(min) ~ IPM(max) -1 . 1
RBPERE S | TpA =-40°C~+25°C,1p = IpM(min) ~ | -1.3 ) 15 %
Sensitivity error IPM(max)
TA =25°C~+125°C,Ip = IPM(min) ~ -2 _ 2
IPM(max)
Ta =25°C 1.645 _ 1.655
ZHHL VREF \Y
Reference voltage TA =-40°C ~ +125 °C 1.635 } 1.665
TA =25°C,Ip =0, VOUT - VREF -10 _ 10
FRFFAUE | VOE 1p =40°C~+25°C,Ip =0, VOUT-VREH  -12 . 12 mv
Zero offset voltage
TA =25°C~+125°C,Ip =0,VOUT - -20 _ 20
VREF
T VOH IP = IPM(min) or IPM(max) — 0 -10 B} 10 mV
hysteresis
iiny=t VN TA =25°C, BW = 100 kHz _ 10 _ mVPP
noise

A& iE . 021-50901305

3k . http ://www.freesor.com




_ Z=Sm N

6. FSD7610-XXXC5BFB HEE& %]

MAFFRIEARSN TA =25°C, VCC=5V,RL=10kQ

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

LY ERBENABRAT

Shanghai Freesor sensor Techoology Co., Ltd

noise

ZH CiRe) M RME Ay >IN LiEDs
Parameter Symbol Conditions Minimum | Minimum value | Minimum Unit
value value
FSD7610-050C5BFB -50 _ 50
FSD7610-075C5BFB -75 _ 75
- RS A
RIS IPM FSD7610-100C5BFB -100 ) 100
Measuring range
FSD7610-150C5BFB -150 _ 150
FSD7610-200C5BFB -200 _ 200
FSD7610-050C5BFB B 40 _
FSD7610-075C5BFB _ 26.67 _
; i3 S V/A
REUZ FSD7610-100C5BFB ) 20 ) m
Sensitivity
FSD7610-150C5BFB B 13.33 _
FSD7610-200C5BFB } 10 _
TA =25°C,IP = IPM(min) ~ . +1 .
NN I
M iR XG PM(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)
LR R gL, IP = IPM(min) ~ IPM(max) B 0.5 1 %IPM(m
Linearity error ax)
TA =25°C,Ip = IPM(min) ~ -1 _ 1
- I
RUGER%E | s PM(max) %
Sensitivity error TA =-40°C~+25°C,Ip = IPM(min) ~ -1.5 _ 1.5
IPM(max)
TA =25°C~+125°C,Ip = IPM(min) ~ -2 _ 2
IPM(max)
TA =25°C 2.495 _ 2.505
SHEHE VREF N
Reference Voltage TA =-40 °C ~ +125 °C 2.48 _ 2.52
TA =25°C,Ip =0, VOUT - VREF -10 B 10
FRRFUE | VOE | Tp =40°C~+25°C,Ip =0, VOUT - -15 . 15 mV
Zero offset voltage VREF
TA =25°C~+125°C,Ip =0, VOUT - 20 i 20
VREF
Tk VOH IP =IPM(min) or IPM(max) -10 B} 10 mV
. —0
hysteresis
M VN TA =25 °C, BW = 100 kHz 10 . mVPpp
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BY 55 1 45 1% B 6 /Typical output characteristic curve
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9. YRS 1% B £
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10. SHE X KiTE 238 /Parameter definition and calculation formula

1) EHZAKiRZ/Basic error

Vout - (Ip X S + VRer)

lpm(max) X S

Xg = MAX (

IP = [IF’M(mln): |F’M(max)]

X 100%)

3, Ipohy e % % UL 0 P, IPM(max) + IPM(min) O PO 0 5 B Y B KA BN Vo R
0400 N HL O DR £ T SO I R U, VRERA LS S B R,

Where, IP is the input current to be measured at the primary side of the sensor, IPM(max) and IPM(min) are the
maximum and minimum values within the current measurement range, VOUT is the output of the sensor when the
input current IP is at the primary side, S is the sensitivity of the sensor, and VREF is the reference voltage of the
Sensor.

2) REUE/sensitivity

VOUT (@'P M(max}] } VOUT (@ |PM(m|n)]

2 % lppmax)

Ko, v 55 590 M SH N BN TpM(max) ~ TPM(miny ™ 15 38 10 1t

(@ py(max) OV @ Tpng(min))

Where, V, (@1, (max)) and V (@I, (min)) are the output of the sensor when the input current on the primary
side is Ipm(max) and Ipm(min) respectively.

3) % E/linearity

[Vour = (Ipmmax) X S + Vrer )|

Ip € [IF’M(I'I"III'I)= IF’M(max)] ( IPM(max) xS

E =

x1 00%)

s S Vi 2B AR S SE PR 2 OB B RBUEM S E HE .

Where § and jqgeare respectively the average sensitivity and reference voltage of the actual multiple measurements
of the sensor.

4) FHLIFEE/ Zero offset voltage

Vor = VOUT(@IP =0) - Vg

5) Wi /hysteresis
Vou = MAX AH
X, AH A —H N MG Iph & &I B T AT R S8 b b o) 218 .

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.

BE &R G 021-50901305 3k . http ://www.freesor.com




electronics Shanghai Freesor sensor Techoology Co., Ltd

11. $3&
| |
1 1 ] _ Jf | L
I |
1 1 (o] _J L
= % & \ l /_ L
m = T
D 88 (1.39)
] S
o 12.740.2
lEES) MRE
13 SOPW10 5 R (RS #A7: mm)
12.5| B E X R ¥Z 2 B /Pin definition and wiring diagram
NC GND NC Veer Vour NC Vee NC e El) B Tiike
100 9 8 T © 5 4 3 . .
Serial Pin name Feature
number
1 Ip+ A, 1EJR
Current flowing in, positive direction
2 Ip- M, 7
Current flowing out, negative direction
3 NC WIRTC R ERE, BRAERS
No internal electrical connection,
suspended by default
O 4 vce RSN
IPower supply
= M — 5 NC BT, BRARA
r No internal electrical connection,
suspended by default
1 2 6 VouT AU HL s i
It le- /Analog voltage output
7 VREF ZEHL
K14 515 SUFigure 14 Pin definition
Reference voltage
8 NC WIRTC R ERE, BRAESS
No internal electrical connection,
suspended by default
9 GND HLE
electrically
10 NC WIRTC R ERE, BRAESS
Internal no electrical connection, default
suspension Internal no electrical
connection, default suspension

BE &R G 021-50901305 3k . http ://www.freesor.com
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GND
NC 1 ]
4 GND —2 GND
lp+ O———— |p+ - 8 Cirer _T_CL
o 1 U apc2
Viour [—2 I ADC1
2 NC _5 VCC
lp- O——— Ip- 4 j
VCC VCC
3
NC —— ——
- ADC
GND
15 $22k&/Figure 15 Wiring diagram
13. PCB ##=% I8 /Recommended layout
11.8
. Vi
3 LA
" ! E2A2A
Leed o
. g@—k“
= g . P A—
N A
2 2 §

K| 16 PCB #i/mFE (JR~}#fii: mm) /Figure 16 PCB layout (size unit: mm)
14. Eﬁgﬁfﬂ'—iﬁmﬁﬁﬁmhip junction temperature and primary current
KA 525 DEMO #4514 R IIT3FSD7610-C R0 A 45l 5 A i< R .

The relationship between junction temperature and primary current of FSD7610-C series chips is measured with the following
experimental DEMO board.

BE &R G 021-50901305 3k . http ://www.freesor.com
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FSD7610-C 45iRIRTH EZ i T HRRE L SRBRAEN B RN, AELBEIE, TIZHER, PCB 551 14%. £
i F, FSD7610-C FEEimiii (AR S45iR LA E X R ALK 18, AFESTHRR @A T, —BIFs b
Jn#E 10min 447, FSD7610-C HIZsimSEAK e, WE 19, 7£26°C FHENE BB 100A, S5E EF5nEk b i
WA ISC R LR, JOMEETUINERI A) 350s, &5 A 45 165°C,

FSD7610-C i KIFEE B NERE ) (RIARUE) SIs TSR IR R MR aE20, HEGRA25°C B, B KRR HmA
RAE 96A; 125°C B, KMES4A. MELEAMIT 165°C LT, SVFRME R Ea s,

The temperature rise of the FSD7610-C junction is mainly due to the spontaneous heat of the current flowing through the path of the
primary conductor, and the heat is conducted through the plastic sealing body, lead frame, PCB and air. At normal temperature, the relationship
curve between continuous loading current (RMS) of FSD7610-C and junction temperature rise increment is shown in Figure 18. In the
environment of natural air flow at normal temperature, the junction temperature of FSD7610-C generally tends to be stable when the
continuous current is loaded for about 10min. As shown in Figure 19, when the DC current is continuously loaded for 100A at 26°C, the
relationship between the junction temperature rise and the loading current time is about 350s. The chip junction temperature is close to 165°C.

The relationship curve between the maximum continuous current loading capability (current RMS) of FSD7610-C and operating
ambient temperature is shown in Figure 20. When the ambient temperature is 25°C, the maximum continuous current RMS is 96A. At 125
degrees, that's about 54A. If the junction temperature does not exceed 165°C, the surge or pulse current is allowed to exceed the maximum
value listed in the diagram.

15.{8 A% B /Instructions

1) BRI R FEUL B IUA.

Incorrect cables may damage the sensor.

2) PR LR Vo i BN R R R, R SBUT oA L, IS BT TR

The product power supply voltage V. 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) VoS GNDZ IR TR HE SE PR R IGBWERC ST, DAHRE ™ bl h AR s 1

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

4) AIAREEE S RRRE R G, AR AtE R, WERRTE. 5IE 5.

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