FEifiz>H CURRENT SENSOR
ITSYHRT—RE ) BEH AR

FO2P series

Fluxgate type / Voltage—output type

F02P006S05, FO2P015S05, F02P025S05, FO2P050S05

Wit B|ATER ABSOLUTE MAXIMUM RATINGS

Spec sheet Ver.7 120904
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=

Comparative Tracking Index; (CTI)

THEE BE | B HiRME ]
Parameters Symbol Unit Value Comment
BREE Vee \ 7
Supply voltage
— REIBIKRE — ° 110
. C
Primary conductor temperature
FRUBL—RER (204 ) ; e
"~ f . [ A
Non repetitive primary current pulse(20 1 S), in powered or unpowered state.
BEME HBMAKETIL) _ —
ESD (HBM: Human Body Model) _ kv 4 C=100pF, R=1.5k 2
W ##&1ERE ISOLATION CHARACTERISTICS
THEE BE | B HiRME ]
Parameters Symbol Unit Value Comment
fRgmE AC4100V, 1538 (RIS Ei70.5mA) —R & ZXME
Insulation voltage vd - AC4100V, for 1minute(Sensing current 0.5mA) Primary <> Secondary
|#ﬁ¥§ﬁﬁ _ > —R & ZRMHE
Insulation Resistance Ris = 500M Q (at DC500V) Primary ¢ Secondary
PYEr . _ —R o —KM
Clearance distance dGi 7.5mm Primary ¢ Secondary
A _ —R & — XM
Cleepage distance dCp 7.5mm Primary & Secondary
T—ARH — — UL94 V-0
Case material
EhSw A, 5 e
BN vF DT HR(CTD oTI v 600

FEEL]

Application example

300V, CAT II, PD2

BRI —ER
EN50178, EN610101=&%
Reinforced isolation,non
uniform field according to
EN50178, EN61010

600V, CAT I, PD2

AEHER A —ER
EN50178, EN610101=&%
Simple isolation,non
uniform field according to
EN50178, EN61010

WEHER U SE ENVIRONMENTAL AND MECHANICAL CHARACTERISTIC

IR mS | H AL e
Parameters Symbol Unit MIN VP MAX C

BfF B - —

Ambienttperating temperature Ta C 40 +105

Fﬁ'jﬁ&ﬁ Ts °c —40 +105

mbient storage temperature
mE=s 1
Mass m g
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B tHk SPECIFICATIONS

Spec sheet Ver.7 120904

Ta=+25°C, RL=10k Q, Vce=+5V

HiRE

HHEE ol s Value %
Parameters Symbol Unit MIN VP MAX C
ERER
Rated CLIII'Vent F02P006S05 If A 6
F02P015S05 15
F02P025S05 25
F02P050S05 50
RKREFR (at Vee=+5V, Ta=+105°C) _
Maximum ourrent (at Voo=+5V, Ta=+105C) F02P006S0S | Ipmax A 2 20
F02P015S05 —51 51
F02P025S05 —85 85
F02P050S05 —150 150
BiaEE Vee v 475 5.00 5.25
Supply Voltage
—REIBZ—%
Number of primary turns Np T 1.2,3
=R F02P006S05 | Ns T 1816
Number of secondary turns
F02P015S05 1737
F02P025S05 1764
F02P050S05 1600
ERHR R F02P006S05 | Ico mA 25
Consumption current
FO02P015505 30
F02P025S05 35
F02P050S05 55
REREHEEE (at Ip=0A) Vrefi V; 2.495 2.500 2505  |Ref OUT mode
Internal reference voltage(at Ip=0A)
SHERREEE Vref2 \ 0 4 Ref IN mode
External reference voltage
HAEE Vo v 0.375 4625
Output voltage
H HEE(at Ip=0A)
Output voltage(at Ip=0A) Vo v Vrefl Vref2
BRHA JEVMBE FO2P006S05 | Voe mv —5.300 5300
Electrical offset voltage
F02P015505 —2.210 2.210
F02P025S05 —1.350 1.350
F02P050S05 —0.725 0.725
—REIBRHA TV ER FO2P006S05 loe mA —51 51
Electrical offset current reffered to primary
F02P015S05 —53 53
F02P025S05 —54 54
F02P050S05 —58 58
RSB R B R B + +
Temperature coefficient of Internal reference voltage TOvrefi] ppm/K +50 +%0
HAEERERH(at 0=0A) + +
Temperature coefficient of Output voltage(at Ip=0A) F02P006S05 TGVo ppm/K *60 14 ppm/K of 2.5V
F02P015S05 +23 +6 (—40°C~ +105°C)
F02P025S05 +14 +4
F02P050S05 +0.7 +3
R CERME) FO2P006S05 | Gth | mv/a 104.2 625mV/If
Sensitivity (Theoretical value)
F02P015S05 41.67
F02P025S05 25
F02P050S05 125
mERE to % —07 07
Sensitivity error
TEBEERBE R (at Ta=—40°C~+105°C)
Temporature coefficient of Sensitivity (at Ta=—40°G~ +105°C) Tca ppm/K +40
HAE R ey % —0.1 01
Output Linearity
— KA R 7 Z I B (at 10X1) : A o o1
Magnetic offset current reffered to primary(at 10 X If) oM ) i
—REIAH#E /1 XE i (at 100Hz~ 100kHz) 172 _
Output current noise reffered Ito primary(at 100Hz~ 100kHz) Ino uA/(Hz)" 20 RL=1k

*1 A7 EYFEREIFATERTIV AR E®RDIEELT S, Offset voltage value is after removal of core hysteresis.
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B tHk SPECIFICATIONS

Spec sheet Ver.7 120904

Ta=+25°C, RL=10k Q, Vce=+5V

HiRE

tHAE Ll B Value ouid
Parameters Symbol Unit MIN VP MAX C
FIRERBICHTDRAE A YT IL (f typ=450kHz) =1k Q
Peak to peak output ripple at oscillator freqency(f typ=450kHz) F02P006S05 - my 40 160 RL=1k
F02P015S05 15 60
F02P025S05 10 40
F02P050S05 5 20
EFERFE (at 10% of If ) _ o
Reaction time(at 10% of If ) F02P006S05 tra us 0.3 RL=1k Q, di/dt=18A/u s
F02P015S05 0.3 RL=1kQ, di/dt=44A/ 1 s
F02P025S05 0.3 RL=1k Q, di/dt=68A/ u s
F02P050S05 0.3 RL=1k Q, di/dt=100A/ 1 s
T EHER 1 (at 90% of If ) =1kQ, di/dt=
Response time 1 (at 90% of If ) F02P006S05 tr s 03 RLETK Q. di/di=18A/ 1 s
F02P015S05 0.3 RL=1kQ, di/dt=44A/ 1 s
F02P025S05 0.3 RL=1k Q, di/dt=68A/ u s
F02P050S05 0.3 RL=1k Q, di/dt=100A/ 1 s
TG E T 2 (at 10% of If to 90% of Vo) 1O di/dt=
Response time 2 (at 10% of If to 90% of Vo) v b 06 RLETk @, difdtlf/ v s
AR BFE(= 1dB) =1k Q
Frequency bandwidth(=+1dB) BW kHz 200 RL=1k
AR IE(£3dB) —1kQ
Freauency bandwidth(=3dB) BW khz 800 RLATK
HOBEERE@RSE
Output Voltageiccuracy(Overall) F02P006S05 Xa % 17
F02P015S05 1.2
F02P025S05 1.0
F02P050S05 0.9
WEAHRHE STANDARDS
EN50178 527 Recognized
EN61010-1 27 Recognized
EN60950-1 5B Recognized
UL508 EB7E Recognized (file No.E243511)
-UL508# & 12D T According to UL508
Ratings — Electrical
Mode! Primary Secondary(Sensing)
(Feed-through) Input Output
F02P006S05 6 A, 600 Vrms 5 Vdc, 25 mA
F02P015S05 15 A, 600 Vrms 5 Vdc, 30 mA 2.5+2.2 Vdc,
F02P025S05 25 A, 600 Vrms 5 Vdc, 35 mA +0.5 mA
F02P050S05 50 A, 600 Vrms 5 Vdc, 55 mA
Ratings — Environmental
Maximum Surrounding .
Model Air Temperature Rating Pollution Degree
F02P006S05
F02P015S05 o
F02P025S05 105°¢ 2
F02P050S05
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.
WHEERSR (TYP) Characteristic curve (TYP) .
Ip frequency (kHz)
1 10 100 1000
Output Voltage
Vo[V] 1
5 ]
(4.625) /_ ]
i A

25 2L
(=Vrefl) L
Primary i
(0.375) current I
i T T Ip [A]
~Ipmax -If 0 If Ipmax
(=-1Fx 3) (=1fx3)

Figure 1:Linearity curbe (Internal reference voltage) -

e— Aftenuate quantity (dB) === Phase (deg)

|
=2t
phase (deg)

Figure 2:Frequency response curbe

ex) F02P025S05

Measurement condition Ta=+25°C, RL=1k Q, Ip=3A, Vcc=+5V
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BEERH

BX#EYIEL—RER Maximum continuous DG primary current

SUPPORT DOCUMENTATION

Spec sheet Ver.7 120904

FO2P006S05 Derating

FO2P015505 Derating

30 70
25 60
g 20 = 50
40
B 15 \._.6- 30
10 20
5 10
0 0
0 20 40 60 80 100 120 20 40 60 80 100 120
Ta(°C) Ta(°C)
Figure 3:Ip vs Ta for FO2P006S05 Figure 4:1p vs Ta for F02P015S05
FO2P025505 Derating FO2P050S05 Derating
100 160
140
80 120
~ 100
g% < g0
£ 20 2 6o AN
N
20 40 |
20 |
0 0
0 20 40 60 80 100 120 20 40 60 80 100 120

Ta(°C)

Ta("C)

Fi

BEBI-&kDTL—T41>% Frequency derating

gure 5:Ip vs Ta for FO2P025S05

BRABRYEBEL-RERIT. ROTRATOEMEHLET .

EHFLUTERYET,

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

Conditions is following.

@lp < Ipmax

@293 iBE Junction temperature Tj < 125°C

Figure 6:Ip vs Ta for F02P050S05

@—RABNEAKBE Primary conductor temperature < 110°C
@REIEIEBE SN Resistor power dissipation < 0.5 x rated power

max RMS AC current/

AC Derating

1.25
€ 1
g \\
3 075
U
g N
X 05
€

0.25

0

1.E+01 1.E+02 1.E+03 1.E+04

f{Hz)

1.E+05

Figure 7:Maximum RMS AC primary current/maximum DC primary current vs frequency
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SEREHEEFE External reference voltage
RefEVEHEALLBWNMER . RERELTTE,

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

RefE>/[&. Ref IN & Ref OUT D _RBEDE—FMHYET,
The Ref pin has two modes Ref IN and Ref OUT:

Spec sheet Ver.7 120904

*Ref OUT E—FKI&. SHRED25VRE) I7L U RAZHBHEDERRHEORELLLTHEALET,

CORNBEEEEIL, 680 QEMEFEAL TRef EVICHEREINTLET,

YUORVPY—RAERIFRARESmAICHIRESN TLET A, 680 QIEHICKYHFREBEICHIZONET

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—FIE, NEREEBEZRAE U CHEMLET  NEBEEBE L0~ AVETHIGARETT S

HIELI-BEL. AIEROBREBELLYES,

-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.

Y—RER (Vref2—25)/680  FKIEIF. Vre2=4VDIEIC 2.2mA EGYFETS,

—either to source a typical current of (Vref—2.5)/680,the maximum value will be 2.2mA typ.when Vref2=4V.
DUUBER (25— Vref2)/680  KMEIL. Vref2=0VODREIZ 3.68mA EIZYFET,

—or to sink a typical current of (2.5—Vref2)/680,the maximum value will be 3.68mA typ.when Vref2=0V.

LTFOTSI1&, N EEREBEVreR2ELICL DRI EHEERLET

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

FO2P006S05

Ip(A)
=Y

Vref2(V)

JAIEEEE LR Upper limit: lo=—9.6 X Vref2+44.4  (Vref2=0..4V)

BIEFBE TR Lower limit: Ip=—9.6 X Vref2+3.6  (Vref2=0..4V)

FO2P015S05

Ip(A)
S

Vref2(V)

BIEEEEN LR Upper limit: lo=80 (Vref2=0..1.29V)
Ip=—24 X Vref2+111(Vref2=1.29..4V)

AIESEE TR Lower limit: Ip=—24 X Vref2+9 (Vref2=0..3.7V)
Ip=-80 (Vref2=3.7..4V)

FO2P025S05

In(A)
=]
/

Vref2(V)

BIEEE LR Upper limit: In=85 (Vref2=0...2.5V)
Io=—40X Vref2+185 (Vref2=25..4V)

BIEFBE TR Lower limit: Ip=—40 X Vref2+15  (Vref2=0..2.5V)
Ip=—85 (Vref2=25..4V)

F02P050S05

200

150
100 S

50 T~
50 S~

In(A)

-200

Vref2(V)

BIEEE LR Upper limit: Io=150 (Vref2=0..2.75V)
Ip=—80 X Vref2+370 (Vref2=2.75..4V,

BIEFBE TR Lower limit: Ip=—80 X Vref2+30 (Vref2=0...2.25V)
I[p=—150 (Vref2=2.25...4V)
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W EHEE CONNECTION

14
1,2,31 JP_> 680Q Vee 0 9 8
IN Int REF C\i\iom
1f/3
40kQ 13 oD "o g8
89,10 0 9 8
ouT 10kQ = 1¥/2 O_Xiom
+ 1Q 12 N O—O
Rm! ouT T Vo 12 3
ke | 100F| 88 Sou
40k Q = 11 If
Vref N 0—0—0
1 2 3

E5 B DIMENSIONS(mm)

23.2
e 70
(Current direction)
Fozp
L S05
~ -
<
1= I
SEss Lot No ‘
ST I WU IR
o
61 ‘ ‘ 1.905
4-0105. 1.905 % 3=5.715
1.58 7.62 2.54 127
2.54 x 2=5.08
0.5 [T 1 £
| 0@E®
- 1 oo g
~
W
~| 12 [+ w
) %*‘g*j | T ﬂﬁ%%%ﬁerminal No.)
o |l , D@S:INPUT
i ®QD: OUTPUT
—anoonnf I—/ aD: Vref
L D2 | :Vo
4 ‘ 15.6 | (1@: GND

:Vee



