&t~ CURRENT SENSOR
IS59YRT—rE / BEHADE

FO3P series

Fluxgate type / Voltage—output type

FO3P006S05, FO3P015S05, FO3P025S05, FO3P050S05

Wiz BTN ABSOLUTE MAXIMUM RATINGS

Spec sheet Ver.9 120904

Comparative Tracking Index; (CTI)

f#REA [ Bify BB E L)
Parameters Symbol Unit Value Comment

EREL Vee \ 7

Supply voltage

—REIBKERE _ °c 110

Primary conductor temperature

SERYRL—REFR (201 S) h A 20 X If

Non repetitive primary current pulse(20 1t S), in powered or unpowered state. P

EEM T (HBMARETIL) . —

ESD (HBM: Human Body Model) — kv 4 C=100pF, R=1.5k 2

Witk ISOLATION CHARACTERISTICS
HHEE BS | EHf HIkTE L]
Parameters Symbol Unit Value Comment

B mE AC4300V, 1438 (&G E70.5mA) —R e ZRXRME

Insulation voltage vd - AC4300V, for 1minute(Sensing current 0.5mA) Primary € Secondary

RIER — > —R & — KM

|Insulation Resistance Ris Z 500M © (at DC500V) Primary < Secondary

fikeiizt . —R e ZRMHE

Clearance distance dGi B 8.2mm Primary ¢ Secondary

ptafiict —R e ZRME

Cleepage distance dCp B 8.2mm Primary ¢ Secondary

=AM — — UL94 V-0

Case material

TENEILE R
HE&FYFU TR (CTD el v 600

et

Application example

300V, CAT III, PD2

BILER A —ER
EN61010I2&%
Reinforced isolation,non uniform
field according to EN61010

600V, CAT III, PD2

RILIER FH—BR
EN501781=&%
Reinforced isolation,non uniform
field according to EN50178

1000V, CAT II, PD2

ERHER T —FER
EN50178I2&%
Simple isolation,non uniform field
according to EN50178

IR R U# M AEEE ENVIRONMENTAL AND MECHANICAL CHARAGTERISTIC

tHAER L B ki udid
Parameters Symbol Unit MIN TYP MAX Comment

B E R A E o —

Ambien:ttperating temperature Ta C 40 +105

(AR R Ts °c —40 +105

mbient storage temperature
mE=R 12
Mass m £

Page 1/6



EH# SPECIFICATIONS

Spec sheet Ver.9 120904

Ta=+25°C, RL=10k Q, Vee=+5V

R S| B iy %
Parameters Symbol Unit MIN TYP MAX Comment
EHEBR FO3P006S05 |  If A 6
Rated Current
FO3P015S05 15
F03P025S05 25
FO3P050S05 50
BAEH FO3P006S05 | Ipmax A —20 20
Maximum current
FO3P015S05 —51 51
F03P025S05 —85 85
FO3P050S05 —150 150
HIGEE Vee v 475 5.00 5.25
Supply Voltage
—REIZ—H%
Number of primary turns Np T 12,34
—RAG— 5 FO3P006S05 | Ns T 1816
Number of secondary turns
FO3P015S05 1737
F03P025S05 1764
FO3P050S05 1600
EHARER FO3P006S05 | loc mA 25
Consumption current
FO3P015S05 30
FO3P025S05 35
FO3P050S05 55
REREHETE (at Ip=0A) Vrefi v 2.495 2.500 2.505 Ref OUT mode
Internal reference voltage(at I0=0A)
SR EEBIE Vref2 v 0 4 Ref IN mode
External reference voltage
HABIE Vo v 0375 4625
Output voltage
H N EE(at 1p=0A)
Output voltage(at Ip=0A) Vo M Vrefl Vref2
BRMATEINBE * FO3P006S05 | Voe mv —5.300 5.300
Electrical offset voltage
FO3P015S05 —2210 2.210
FO3P025S05 —1.350 1.350
FO3P050S05 —0.725 0.725
—RABKT 7V ER _
Electrical offset current reffered to primary F03P006S05 loe mA 51 51
FO3P015S05 —53 53
FO03P025S05 —54 54
FO3P050S05 —58 58
NEEEBERERY + +
Temperature coefficient of Internal reference voltage TGVrefl ppm/K *50 +50
HAEERERS(at 0=0A) + +
Temperature coefficient of Output voltage(at Ip=0A) FO3P006S05 | TGVo ppm/K *60 *14 pom/K of 2.5V
FO3P015S05 +23 +6 (—40°C~+105°C)
FO3P025S05 +14 +4
FO3P050S05 +0.7 +3
BECERE) Fo3P006S05 | ath | mv/a 104.2 625mV/If
ensitivity (Theoretical value)
FO3P015S05 41.67
FO3P025S05 25
FO3P050S05 125
BERz to % —07 07
Sensitivity error
BB RS (at Ta=—40°C~+105°C)
Temporature cosffcient of Sensitivity (at Ta=—40°G~ +105°C) Tca ppm/K *40
H S E R E(at 1) e % —0.1 0.1
Output Linearity(at If) - i )
—REIEREIA Ty B (at 10 X1f) I A —o1 0.1
Magnetic offset current reffered to primary(at 10 X If) oM ) i
— S A ~
REIAFRE /A XEFi(at 100Hz~ 100kHz) o | u A/GHD? 20 RL=1KQ

Output current noise reffered to primary(at 100Hz~ 100kHz)

*1 AT EYPBREEITERTISABREZRDELT S,

Offset voltage value is after removal of core hysteresis.
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EH# SPECIFICATIONS

Spec sheet Ver.9 120904

Ta=+25°C, RL=10k Q, Vee=+5V

HHIER s | E miiE s
Parameters Symbol Unit MIN TYP MAX Comment
FiIRE ;‘&%ﬂz(:ﬁlf@%ﬁ&ﬁ')v?’ JU(f typ=450kHz2) | F03p006S05 _ mv 40 160 RL=1kQ
Peak to peak output ripple at oscillator freqency(f typ=450kHz)
FO3P015S05 15 60
FO03P025S05 10 40
FO3P050S05 5 20
SEFERFRA(at 10% of If ) _ o
Reaction time(at 10% of If ) FO3P006S05 tra Us 0.3 RL=1kQ, di/dt=18A/u s
FO3P015S05 0.3 RL=1k Q, di/dt=44A/ 1 s
F03P025S05 0.3 RL=1k Q, di/dt=68A/ 1 s
FO3P050S05 0.3 RL=1k Q, di/dt=100A/ 1 s
ISERSR 1 (at 90% of If ) KO di/dt=
Response time 1 (at 90% of If ) FO3P006S05 tr Hs 0.3 RL=1kQ, di/dt=18A/u s
FO3P015S05 0.3 RL=1k Q, di/dt=44A/ 1 s
F03P025S05 0.3 RL=1k Q, di/dt=68A/ 1 s
FO3P050S05 0.3 RL=1k Q, di/dt=100A/ 1 s
ERER 2 (at 10% of If to 90% of Vo) “1KQ . di/dt=
Response time 2 (at 10% of If to 90% of Vo) v e 06 RLETK, di/di=If/ 1 s
BB EE(+ 1dB) —1KkQ
Frequency bandwidth(==1dB) BW kHz 200 RL=1k &
R B ER(+3dB) —1KkQ
Freauency bandwidth(- 3dB) BW kHz 300 RL=TkE
HABERE®RS)
Output Voltage Accuracy(Overall) F03P006S05 Xa * 17
FO3P015S05 1.2
FO3P025S05 1.0
FO3P050S05 0.9
WEABRHE STANDARDS
EN50178  ZB3E Recognized
EN61010-1  E23E Recognized
EN60950-1 E23E Recognized
UL508 F27E Recognized (file NoE243511)
*UL5085E & =D T According to UL508
Ratings — Electrical
Model Primary Secondary(Sensing)
(Feed-through) Input Output
FO3P006S05 6 A, 600 Vrms 5 Vdc, 25 mA
FO3P015S05 15 A, 600 Vrms 5 Vdc, 30 mA 25%2.2 Vdc,
FO3P025S05 25 A, 600 Vrms 5 Vdc, 35 mA +0.5 mA
FO3P050S05 50 A, 600 Vrms 5 Vdc, 55 mA
Ratings — Environmental
Maximum Surrounding .
Model Air Temperature Rating Pollution Degree
FO3P006S05
FO3P015S05 o
FO3P025S05 105°c 2
FO3P050S05
Caution The maximum temperature at top of Case shall not be higher than 110°C

and primary conductor shall not be higher than 108°C in the end-use product.

W 1EHR$R (TYP) Characteristic curve (TYP)

Output Voltage
Vo[V]

5_|
(4.625) -

25

(=Vrefl)
! (0375)
T T T
—Ipmax -If 0 If Ipmax
(=-1fx3) (=1fx3)

Figure 1:Linearity curbe (Internal reference voltage)

Ip frequency [kHz]

100

1000

Primary L
current
Ip[A]

[| s tenuate quantity (dB]

Phase (deg)

Figure 2:Frequency response curbe

ex) FO3P025S05

o
trd

-
[deg

=
phase

Measurement condition Ta=+25°C, RL=1k Q, Ip=3A, Vcc=+5V
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Wi 2R¥ SUPPORT DOCUMENTATION

Spec sheet Ver.9 120904

BXIEYREL—XEF Maximum continuous DC primary current

FO3P006S05 Derating FO3P015505 Derating
30 70
25 60
20 50
o g
c 2 30
10 2%
5 10
o 0
0 20 40 60 80 100 120 0 20 40 60 80 100 120
Ta(C) Ta[°C)
Figure 3:Ip vs Ta for FO3P006S05 Figure 4:Ip vs Ta for FO3P015S05
FO3P025S05 Derating FO3P050S05 Derating
100 160
140
80 120
2w 2 100
80
= 2 AN

a0 N

20 ]

20 [
0 0

0 20 40 60 80 100 120 0 200 40 60 80 100 120

Ta(C)

Ta(C)

Figure 5:Ip vs Ta for FO3P025S05

Figure 6:Ip vs Ta for FO3P050S05

BRABYBRL—RERIE. RO R TOEHERLES,

FHIFUTERYFET,

According to which the following conditions are true the maximum continuous DC primary current plot shows the boundary of the area.

Conditions is following.

@lp < Ipmax

@Tr>yaviBE  Junction temperature Tj < 125°C
@—RMAIEIKEE Primary conductor temperature < 110°C
@RERIEHEEE N Resistor power dissipation < 0.5 x rated power

RE#HIZ&ZBT1L—T12% Frequency derating

ACDerating
1.25

1

0.75 \

N

0.5

max RMS AC current/
max DC current

0.25

0

1E+01 16402 1E+03 1E+04
f(Hz)

1.E+05

1.E+06

Figure 7:Maximum RMS AC primary current/maximum DC primary current vs frequency
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Spec sheet Ver.9 120904

NEREAEETE External reference voltage
RefE EMALLIMEE . RIEERELTTEL,

If you do not want to use the Ref pin, please unconnected.

RefE>/[&. Ref IN & Ref OUT D BN E—R A HYET
The Ref pin has two modes Ref IN and Ref OUT:

“Ref OUT E—FIZ. SHEED25VAI I7L o RAEMBEDERREORELLTHEALET,
COREMEEEEL, 680 QIEMEFEAL TRef EVICHERINTLET,
SUORVPY—RAEBRITRRESMAICHIRIN TUOET A, 680 QEHICKYHREHICINZONET,

+In the Ref OUT mode the 2.5V internal precision reference is used by the transducer as the reference point for bipolar measurements;
this internal reference is connected to the Ref pin of the transducer through the 680 ohms resistor.
it tolerates sink and source current up to =5mA, but the 680 ohms resistor prevent this current to exceed these limits.

‘Ref IN E—FI3, M EPEEBEERE U ITHEBLES  SMHBEEBE L0~ 4VETHIAARETT
HIELEEER AIEROREEEELLYES,
+In the Ref IN mode,an external reference voltage is connected to the Ref pin; this voltage is specified in the range 0 to 4 V ,
its voltage is used as the reference voltage at the time of measurement.
V—RER (Vref2—25)/680  RKIEIL, Vref2=4VDREIZ 2.2mA EYFET,
—either to source a typical current of (Vref—2.5)/680,the maximum value will be 2.2mA typ.when Vref2=4V.
DUUER (25—Vref2)/680 T KMEI. Vref2=0VODFRIZ 3.68mA EHYET
—or to sink a typical current of (2.5—Vref2) /680,the maximum value will be 3.68mA typ.when Vref2=0V.

LTFOT570E, N EEEFEVref2ELICLDAIEHEERLET

The following graphs show how the measuring range of each transducer version depends on external reference voltage value Vref2.

FO3P006S05 FO3P015S505
50 100
A0 e —
30 — 60 T
20 o — 40 e
< 10— —— R — ——
T, ———— 2 20 —
-20 E——— -30 e——
30 7\ .60 —~——
-0 -8
.50 -100
0 1 2 3 4 0 1 2 3 4
Vref2(V) Vref2(V)
BIEEE LR Upper limit: Io =—9.6 X Vref2+44.4  (Vref2=0..4V) BIEEEEE LR Upper limit: Ip =80 (Vref2=0..1.29V)
Ip =—24 X Vref2+111(Vref2=1.29..4V)
BIEEE TR Lower limit: I =—9.6 X Vref2+3.6  (Vref2=0..4V) BIEEE TR Lower limit: Io =—24 X Vref2+9  (Vref2=0..3.7V)
Ip =-80 (Vref2=3.7..4V)
FO3P025S05 FO3P050S05
100 200
28 150
@ ~ 1(;8 ¥
< 0 ~_— 2 o
a -20 e E o~
-40 ~— -100 IS
-60 o~
-80 -150
-100 -200
0 1 2 3 4 0 1 2 3 4
Vref2(V) Vref2(V)
HIEFEFE LR Upper limit: Ip = 85 (Vref2=0..2.5V) JBIFEEEE LR Upper limit: Io =150 (Vref2=0..2.75V)

Io =—40X Vref2+185 (Vref2=25..4V)

Ip =—80 X Vref2+370 (Vref2=2.75..4V)
BIEEE TR Lower limit: o =—40X Vref2+15  (Vref2=0..2.5V) BIFEEEE TFE Lower limit: Io =—80 X Vref2+30 (Vref2=0..2.25V)

Ipo =—85 (Vref2=2.5..4V) Ip =—150 (Vref2=2.25..4V)
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W{EHE CONNECTION

Spec sheet Ver.9 120904

If/4

7

9 8 6

O&KZ ouTt
IN O

2

3 4 5

If/2

9 8

76
ﬁom
IN O—O

2 3 4 5

14
2345 Ip v
o 24 -
40kQ 13
GND
6.7.89
ouTO 10kQ . o -,
Rm: ouT T Vo
10kQ = 10pFI
40kQ + 11 Vref
W4 B DIMENSIONS(mm)
23.2 )
4 FE7E
(Current direction)
|
FO3P |
I S05 ‘
~ g e !
s |
[ 1= !
L5s$ Lot No f IATATA" |
J "”“" l H‘H‘H | \I;II |2
2 ‘ U UL o)
o
N
4-0005 A ‘ ‘ 1.905
1.58 | 10.17 2.54 1.905 % 3=5.715
12.7
2.54 X 3=7.62
0.5
®)
~ ﬂﬁq_—g%ﬁerminal No.)
QK @@@®):INPUT
= 12 ©7/8/9:0UTPUT
- 13 D: Vref
19 2: Vo
| nononeg @®:GND
‘ D@ & W:Vee

15.6
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