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FSD7304 =zmuigsi=. mmmeeemisss

Flﬁwﬁ/Product overview m “ m “
FSD7304 ZRFHEZMEREE, £T TMR oErifBAENRIE. [§ / Bhisige u 1

[EFE LY, FILUMEER. SORFROE.

FSD7304-B FSD7304-C
FSD7304 series current sensor, based on the TMR tunnel reluctance closed-loop

principle. The electrical insulation between the primary and secondary side circuits can
be used to measure DC, AC and pulse current.

7= fn §5 £/ Product characteristics FSD7304-D FSD7304-E
* S#EE/High precision

. ERAVENE S /Excellent linearity

+ (KB ZH/Low temperature drift

* |RZMERZAFTE])/ Fast response time

« T EFEES 1% AE3E/High voltage isolation performance

* £4 RoHS & REACH/RoHS & REACH compliant

B BY i F /Typical application

+ KPH&EETEES/Solar inverter

« BERRAHHNUDc generator

* 7NiB]#fER R (UPS)/ Uninterruptible Power Supply (UPS)
« FFRHELE (SMPS)/Switching Power Supply (SMPS)

* ZT4Ti4L588 (VFD)/ Variable Frequency Converter (VFD)

Ky

7= Mm% B 3R /Product selection table

Eiths) UE N IR DN LR Eiths) U N IR I P AL VS
Type Rated measuring Measuring range Type Rated measuring Measuring range
current current

FSD7304-0060B 6A +20 A FSD7304-0060C 6A +20A
FSD7304-0150B ISA +51A FSD7304-0150C ISA +51A
FSD7304-0250B 25A +85A FSD7304-0250C 25A +85A
FSD7304-0500B 50A +150A FSD7304-0500C S0A +150 A
FSD7304-0060D 6A +20A FSD7304-0250D 25A +85A
FSD7304-0150D 1SA +51A FSD7304-0500D 50A +150 A
FSD7304-0750E 75 A +180 A
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M R 15 S ¥ /safety and environmental parameters

ZH i A L
parameter Symbol Typical value Unit
24 i3
UL ORI Vs 42 kV (50Hz, 1min)
Insulation strength ’
#i2% HlH
. . Rys 1000 MQ
Insulation resistance
e e d 75
Creepage distance ° ) mm
EEREI 674
. der 7.2 mm
Electrical clearance
8 R
i Ty -40 ~ +85 °C
Operating temperature
AR
Tsre -50 ~ +105 °C
Storage temperature
P 12
Mass m g
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1. FSD7304-B TS #/Performance parameter

MAFFRIEAASNTA= 25 °C, Vec =5V, Ri= 10 kQ

Ta=+25°C, Vcc =5 V, RL =10 kQ unless otherwise specified

S (e %A /IME A ISPNE] L et
Parameter Symbol Conditions Minimum Typical value | Maximum Unit
value value
N EFrConventional index
FSD7304-0060B 6
e NG In B B A
Rated input current FSD7304-01508 . 15 .
FSD7304-0250B 25
FSD7304-0500B 50
FSD7304-0060B -20 20
W HRTE Iem B A
Measuring  range FSD7304-0150B 51 ) 51
FSD7304-0250B -85 85
FSD7304-0500B -150 150
e < . o FSD7304-0060B i 104.2 i VA
e =0~ m
sensitivity ™ FSD7304-0150B 41.67
FSD7304-0250B 25
FSD7304-0500B 12.5
HEH R Ve 5% 5 \Y%
Supply voltage j j
F i Vorr 2.490 2.5 2510 \Y%
Zero output voltage )
L Vour I =0~ =zl Vor +S xIp A\
Output voltage j j
FIULYH#E Ie L =0 12 mA
Current consumption j j
Ffr AT bR Static index
Ta =25 OC, I =0~y +0.8
FEARRTE Xa FSD7304-0060B 14 % oy
Basic error Ta =85 °C, B B
P =0~ FSD7304-0150B 1.2
+lpy = -
FSD7304-0250B 1.15
FSD7304-0500B 1.1
?ﬁ‘ﬁg & Ip = 0 ~ iIPN i03 % IPN
linearity ] ]
18 B B A o | Ta=-40°C ~ +85°C, Ip =0 ~ £Ipy 99 100 101 %
Gain symmetry
ZhZ&$EhrDynamic index
I | didt>50 Alps, 10% t0 90% of I : s
Response time ) )
AR 98 5 BW -3dB DC 300 kHz
Band width -
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2. FSD7304-C 1£8E& & /Performance parameter

FRAFRRULIIA Ta =+425°C, Ve =5V,RL =10kQ

Ta=425 ° C,Vec=5V,RL=10kQ unless otherwise specified

ZH 5 A e/ MA A BORMH X2
Parameter Symbol Conditions Minimum Typical value | Maximum Unit
value value
H 45 hrConventional index
FSD7304-0060C 6
S . - - A
AEHIN i b FSD7304-0150C 15
Rated input current
FSD7304-0250C 25
FSD7304-0500C 50
FSD7304-0060C -20 20
I g v 1
R EIT m FSD7304-0150C 51 51 A
easuring range .
FSD7304-0250C -85 85
FSD7304-0500C -150 150
FSD7304-0060C 104.2
; S =0~ I V/A
RIBUL e ™ | FSD7304-0150C 41.67 m
sensitivity . .
FSD7304-0250C 25
FSD7304-0500C 12.5
HEH Vee 5% 5 \Y%
Supply voltage B B
FEHER R Vi 2.490 2.5 2510 \Y%
Reference output B
voltage
TR E S Vorr 2.5 \Y%
Zero bias voltage B } B
Bt L Vour I =0~=lpm Vorr +S x1Ip \'%
Output voltage } B
FLUH#E L P =0 12 mA
Current consumption } B
F A fetrStatic index
Ta=25°C,Ip =0~=Ipn +0.8
ARG Xo FSD7304-0060C 1.4 % Ipy
Basic error Ta =85 °C,
=0~y | FSD7304-0150C 1.2
FSD7304-0250C 1.15
FSD7304-0500C 1.1
éi%‘l\é’g SL Ip = 0 ~ iIPN ) iO} ) % IPN
linearity
I 28 B esym | TA=-40°C ~+85°C,Ip =0 ~ +lpy 99 100 101 %
Gain symmetry
E SV N LN Vo Ta=+25°C,Ir =0 -5 5 mv
Zero offset voltage j
zhZ& 8 rDynamic index
u@ﬁjﬂﬂ‘lﬂj ta di/dt> 50 A/ps, 10% to 90% of Ipy 1 us
Response time - _
iy B
Band width BW -3dB DC 300 ) kHz
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3. FSD7304-D %585 #1/Performance parameter

FRAFRUEAASNTA =+425°C,Vee =5V, RL = 10 kQ

Ta=+25°C, Vcc =5 V, RL =10 kQ unless otherwise specified

S s A w/MA HAUE S ONEN <y
Parameter Symbol Conditions Minimum Typical value | Maximum Unit
value value
3N 48R Conventional index
FSD7304-0060D 6
PR - - -
AGEA I b FSD7304-0150D 15 A
Rated input current - -
FSD7304-0250D 25
FSD7304-0500D 50
FSD7304-0060D -20 20
B o 7 1 A
J‘Ji%’ﬁ‘g ™ FSD7304-0150D -51 51
easuring range _
FSD7304-0250D -85 85
FSD7304-0500D -150 150
FSD7304-0060D 104.2
R S L =0~=ln i i mV/A
sensitivity FSD7304-0150D i 41.67 i
FSD7304-0250D 25
FSD7304-0500D 12.5
LEEREEN Vee +5 % 5 \%
Supply voltage B B
iR ENAN Ve 2.490 2.5 2.510 \Y%
Reference output )
voltage
F R E Vorr 25 %
Zero bias voltage j B B
Bt L Vour b =0~z Vorr +Sx1Dp \%
Output voltage B B
HILTHAE I L =0 12 mA
Current consumption B B
A8 bR Static index
Ta=25°C, I =0~ %l +0.8
ARG X FSD7304-0060D 1.4 % Iy
Basi Ta= 85 °C,
asie error B0~ 4l | FSD7304-0150D 12
FSD7304-0250D 1.15
FSD7304-0500D 1.1
2qidis & b =0~ =+ +0.3 % Iy
linearity - -
SRR A ton | Ta=-40°C ~+85°C, I, =0 ~ £py 99 100 101 %
Gain symmetry
ERURIHEE Vo Ta=425°C, I, =0 -5 5 mV
Zero offset voltage B
B Z$8PRDynamic index
M1 ] te difdt> 50 Alyis, 10% to 90% of I, ) 1 ) ps
Response time
Bty B % BW -3dB DC 300 kHz
Band width B
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4. FSD7304-E {EEE& & /Performance parameter

PRAFERBLEASNT, =+25°C, Ve =5V, R = 10kQ

Ta=+25°C, Vcc =5 V, RL =10 kQ unless otherwise specified

28 (i) FAF /ME S i IN[EH L0
Parameter Symbol Conditions Minimum Typical value | Maximum Unit
value value
HBIED
Conventional index
T N\ FRR Ix FSD7304-0750E . 75 i A
Rated input current
W ARG Ipu FSD7304-0750E -180 ) 180 A
Measuring range
RS S IP =0~=IPN ) 6.25 ) mV/A
Sensitivity
PR Vee +5 % . 5 i \Y%
Supply voltage
S R e i 2.490 2.5 2.510 Y%
Reference output
voltage
FrifREBE Vorr B ) 25 ) \
Zero bias voltage
s L Vour P =0~=IpM ) VOFF + S x ) Y,
Output voltage Ip
FLUTH G Ic P =0 3 12 ) mA
Current consumption
A3 4B HrStatic index
R X, TA =25°C,Ip =0 ~<IPN _ +0.8 _ ” 1N
Basic error TA =85°C,Ip =0~=IPN ; 1.1 )
LML g IP =0~=IPN ) +0.3 ) % IPN
linearity
Y AR gsym | TA =-40°C ~+85°C,Ip =0~ 99 100 101 %
Gain symmetry =IPN
FRKEBE Vor TA =+25°C,Ip =0 -5 ) 5 mV
Zero offset voltage

A ¥ FRDynamic index

i) 2 st [ . 1
AR o di/dt> 50 A/ps, 10% to 90% of IpN - - H
Response time
At i B BW -3dB DC 300 ) kHz
Band width

BE &R G 021-50901305 3k . http ://www.freesor.com
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BY i) W 45 1% B 28 /Typical output characteristic curve

5.
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7. SHENFITE 2T /Parameter definition and calculation formula

1) yHiE E/Output voltage
Vour = Vo ¥S > Ip

P, Vo MRS T i B 5, SRS REUE, LRSS ELmAN BT, VoML BT 1, 11
A

Where, Vg is the zero-bias voltage of the sensor, S is the sensitivity of the sensor, I, is the input current to be measured on the
primary side of the sensor, and V1 is the output of the sensor when the input current I, on the primary side is used.

2) EAXIRZE/Basic error (VOUT . VREF) -(Sx lP)

= x 100%
G peFy. S xIpy '

A Ty ABUERIA AL

Where I, is the rated input current.

3)  REE/sensitivi
) REE/sensitivity VOUT(@ IPN)-VOUT(@'lPN)

2% |py

AL Vo(@img © Vour(@lpy  SPHONRRHABIR Ly -l B8 05

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

PN PN

4) Zﬂ%‘l‘ifﬁ/hnearlty (VOUT = VREF) = (VOE + g X |p)

g = MAX
L IF'EI"PN:IF'N]( S x Ipy

X 100%)

K S Vor 2B R SEBR 2 U 1 2 R ABURE AN AR I R

In the formula, Sand Vor are respectively the average sensitivity and zero offset voltage of the actual multiple measurements of
the sensor.

5) R FRE/Gain symmetry

VOUT(@ Ion) - \iOFF x 100%

Esvym =

VouT (g -py) = YOFF
6) Hit/hysteresis

Voy = MAX AH
A, AHAR—H N B IpAE AR TE B FATRE LRt M Z 8.

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.

7 FER KA E/Zero offset voltage

Vor =Vour(@ 1, =0) - Veer

BE &R G 021-50901305 3k . http ://www.freesor.com
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8. RiA#8R/Application guide

S 3% % B /Electrical connection diagram

109 8 109 8

2 T2 3
K16 FSD7304-B HSEEE K17 FSD7304-C H/SEEE
9876 109876
Vee e Ve
) )‘ bDD)
oVeg————o 0V oV g——o 0V
Out Vcru! QOut VUUT
= Vier Ref Veer
A 12346
% _ Y= R
118 FSD7304-D Hy 4 ALY FSD7304-F RUERA

FSD7304 (&% BB /Instructions
1) BRI () 7 B mATARL &Sk TR BIET, Voo NIER, 2NN H

When the primary current (I,) direction flows along the arrow direction of the product marking, V is positive; otherwise, it is
negative.

2) BHRIRE] RE S EUL SR BUR,
Incorrect wiring may cause sensor damage.
3R S, R R B S BRSO R H, ARTES B R A AL

When the primary side frequency is too high, excessive capacitive load may cause distortion of the sensor waveform. For details, refer to
the output capacitive load curve.

A) VSRR IR E 260 °C, FEEEINTA] 10 s;
The maximum temperature of wave crest welding is 260 °C, the duration is 10 s;
5) AIARAE S i RE A IR

Sensors can be customized according to customer needs.

BE &R G 021-50901305 3k . http ://www.freesor.com
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9. MER T.l'/OveraII dimension

FSD7304-B 4N R~ Bl /FSD7304-B dimensions

3.3 14.3

22
6.8 13.5
' —
|
|
~ |
= = " |
I~ |
=
i | i
v | S
| <
l 2 Pl =
3005 2 l lU
= 1T
] 2-2.54
1.54 T
T 127
[ Y
==
w w
@v@ ¥ a@
Out | EFHIR R AT AR +1mm
| /

K20 FSD7304-B #MERFE RSFHAZ: mm)
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FSD7304-C 4Mi2 R T Bl /FSD7304-C dimensions

3-1.905

22
6.8 135
( . —L—
I
]
|
]
I @
I?E I %
4-005 T | T I
|
1.54 7.62 aT15
12.7
+ *
oV a|
Out = @
Ref I 4 B LR FE A Z +1mm

K21 FSD7304-C 4MERSE (RSFEAL: mm)
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FSD7304-D 4M2 R < El/FsD7304-D dimensions

3.3 14.3

3-1.905

= 13.5
6.8 J
b '\‘ 4‘—|
|
~ |
= = » |
~ |
wT |
™ ™
@ x 0 I Ea
r~ S
- Tl
4-000.5 1 i l | !
r 00.8 |
1.57 10.13 3-2.54 5.715
12.7
[
-+ 3
ov 0| 0
~| o
Out = & &
R@f [ i Elsh R TR LE £1mm

K22 FSD7304-D AMERSE RSFHAL: mm)
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FSD7304-E 4Mi2 R~ El/FSD7304-E dimensions
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