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a succession model.

BMHIED FOTP L V) —REHRELET,
TAMURA recommends FO1P L series as

HHIRA ks HfL FURIE 5
Parameters Symbol Unit Value Comment
BREE Vce \ 7
Supply voltage
—REIEKEE — °c 110
Primary conductor temperature
B EME (HBM: AKET L) _ —
ESI:E)E('HBM: Human Body Model) — kv 4 0'1%96'-\ R=1.5kQ
#i#Z M BE ISOLATION CHARACTERISTICS
HHAE wE | B AL S ( O/ﬁv
Parameters Symbol Unit Value omment
HEREmE AC4200V, for Tminute(Sensing current 0.5mA) —,ﬁ’ _,ﬂﬁ
Insulation voltage vd - M&:ondiry
HBIER R & ZRME
Insulatio:‘Resistance Ris B Z 500MQ(at DC500V) \) rimary <> Secondary
ZefEl Ea R _ / \ —R & ZRMHE
(:‘:I-earance distance dai 7.Tmm (-\ Primary < Secondary
A EEREE _ \ / —R & R
é)reepage distance de 7 m \J Primary < Secondary
r—RHH — — /ﬁgﬁ\vﬁ\\
Case material
5 S B = N
LN SYF T HeER(CTD P v Q K \({0\

Comparative Tracking Index; (CTI)

1 A

Application example

300V, CAT I, PD2

%,

RIEHR FY—ER
EN62477-1, EN61010I=& %
Reinforced isolation,non
uniform field according to
EN62477-1, EN61010

(2

600V, CAT II, PD2

Hiitg F Y —ER
EN50178, EN610101Z&k%
Simple isolation,non
uniform field according to
EN50178, EN61010

RERUHEMAIEE ENVIRONMENTAL AND MEGHAN&:\&A

RACTERISTICS

Loiknla i $1i ValueL #E
Parameters m Symbol Unit MIN TYP MAX Comment
B REE 3 -
Ambien:t operating temperature \ v Ta C 40 +105
R AR R - —
Ambien:t storage temperature /f—\\ Ts C 40 +105
s N\ )y E
Mass m g
\\/
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TAANLIZA,
ft# SPECIFICATIONS T,=+25°C, Np=1T, RL=10kQ, Vcc=+5V
HHEE we | Mt ﬁvﬁa,uf e
Parameters Symbol Unit MIN TYP MAX Comment
B
TR FO1P006S05 | Ioy A 6
rimary nominal current
FO1P015S05 15
FO1P025S05 25
FO1P050S05 50
I REFRAEMEE FO1P006S05 | o A —20 20
Primary current, measuring range
FO1P015S05 —51 51
FO1P025S05 —85 85
FO1P050S05 —150 150
EREE Voo v 475 5.00 5.25
Supply Voltage
—REIZ—2 %
Number of primary turns Np T 12,3
N—:ﬂﬁ“?—”/?ﬁ FO1P006S05 Ns T 1816
umber of secondary turns
FO1P015S05 1737
FO1P025S05 1764
FO1P050S05 1600
THE B at |
G St le) FO1P006S05 | Icc mA 25 loe=15-+Is(mA) 7 Ns
onsumption current (at Ip)
FO1P015S05 30
FO1P025S05 35
FO1P050S05 55
H DB EE Vo v 0.375 4675
Output voltage range
i B (at [0=0A)
Output voltage(at Ip=0A) Vo v S
BRATEVEE #1 FO1P006S05 | Voe mv —10.40 1040
Electrical offset voltage
FO1P015S05 —17.10 7.10
FO1P025S05 —6,25 6.25
FO1P050S05 —5.80 5.80
—REBEBERA 7Y NER *1 FO1P006S05 Ioe A =0.10 0.10
Electrical offset current referred to primary
FO1P015S05 —0.17 017
FO1R025S05 —0.25 0.25
FO1P050S05 —0.46 0.46
H O EERE R at Ip=0A) + +
Temperatu::, Jt:zoef'ﬁcient of Vo(at Ip=0A) F01R006S05 TCVo ppm/K *100 +80.0 ppm/K of 2.5V
FO1P015S05 +75 +70.0 (—40°C~+105°C)
F01P025S05 +6.5 +60.0
FO1P050S05 +6.0 +60.0
IEEﬁ’,E%TE e FO1P006S05 Gth mV/A 104.2 625mV/Ipy
Theoretical sensitivity
FO1P015S05 41.67
FO1P025S05 25
FO1P050S05 125
BERE £q % —0.7 0.7
Sensitivity error
X E R E %2 (at T,=—A0C~ F105C) N
Temperature coefficient of Sensitivity (at T,=—40°C~ +105°C) TCG ppm/K +40
EAEREGE ) —
Linearity error (at Ip) €L % 01 01
—REIBBEH S A Ty NER (at 10 X1p) Ton A o 04

Magnetic offset current referred to primary (at 10 X Ip)

* AT EINEEFITERTUSABRERDEET S,

Offset voltage value is after removal of core hysteresis.
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{t#% SPECIFICATIONS T,=+25°C, Np=1T, RL=10kQ, Vee=+5V
HiRER e | B ﬁvﬁa,uf e
Parameters Symbol Unit MIN TYP MAX Comment
FETRR R BI85 17 HEXAHE 317 J JU(F typ=450KHz) -
Peak to peak output ripple at oscillator freqency(f typ=450kHz) FO1P006S05 - mV 40 160 RL=1kQ
FO1P015S05 15 60
FO1P025S05 10 40
FO1P050S05 5 20
EEERFE] (at 10% of Ipy) _ e
Reaction time(at 10% of Ipy ) FO1P006S05 t. Us 0.3 RL=1kQ, di/dt=18A/ s
FO1P015S05 0.3 RL=1kQ, di/dt=44A/ i's
FO1P025S05 0.3 RL=1kQ, di/dt=68A/ s
FO1P050S05 0.3 RL=1kQ, di/dt=100A/ s
T FFTa] (@t 9U% of Tpy J ~ —
Response time (at 90% of Iny) FO1P006S05 tr Us 0.3 RL=1kQ, di/dt=18A/ s
FO1P015S05 0.3 RL=1kQ, di/dt=44A/ s
FO1P025S05 0.3 RL=1kQ, di/dt=68A/ s
FO1P050S05 0.3 RL=1kQ, di/dt=100A/ s
RS EE(=1dB) _
Frequency bandwidth(=1dB) BW kHz 200 RL=1kQ
RS EE(£3dB) _
Frequency bandwidth(=+3dB) BW kHz 300 RL=1kQ
HAEHEE (at T,=25°C) FO1P006S05 Xa % 25 Xa=(100 %Voe/626)+€ ohe |
Overall Accuracy (at T,=25°C)
FO1P015S05 1.9
FO1P025S05 1.8
FO1P050S05 1

EFA#M STANDARDS
EN50178, EN62477-1, EN61010-1, EN62368-1, UL508 (file No.E243511)

MULRRBEMICOEELTE, AIMESRENET .

X Please refer to the another sheet about conditions of UL Recognition.

45 AR (TYP) Characteristic curve (TYP) Ip frequency (kHz)
1 10 100 1000
Output Voltage \ A ]
Vo[V] \ — i
5| 1
(4.625) - | / i
— T Tl
gt 1
= 2} .
-3 B+ i .
25 4 F | | 1 25 ;3'
+ 1 20 j
Primary | | ::' =
) (0.375) current | | 1 s
i T I Ip[A] L | | {0
“Ipw Ty 0 (I Ipm L | ‘ | { s
(=-Ipy X 3) =lpy X 3) L I | I 4 .10
r 1 -15
[ | == Attenuate quantity (dB) Phase (deg 1 -20
L 1 s
Figure\l<Linearity curve .

Figure 2:Frequency response curve

ex) FO1P025S05
Measurement condition Ta=+25°C, RL=1kQ, Ip=3A, Vcc=+5V
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#EE$ SUPPORT DOCUMENTATION

EAIRYEL—REFR Maximum continuous DG primary current

FO1P006S05 Derating FO1P015505 Derating
30 70
a5 60
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L a0
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i) ]
) 20 40 60 80 100 120 L] 20 40 &0 &0 100 120
Ta("C) Ta("C)
Figure 3:Ip vs Ta for FO1P006S05 Figure 4:Ip vs Ta for FO1P015S05
FO1P025505 Derating FO1P050505 Derating
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Figure 5:Ip vs Ta for FO1P025S05 Figure 6:Ip vs Ta for FO1P050S05

RABRYBL—RERIE. ROTATOEHEE-LET,
According to which the following conditions are true the maximum continuous DC primary‘current plot.shows the boundary of the area.

@lp < Ipmax
@3 iBE  Junction temperature Tj < 125°C
QNERIEIEEE N Resistor power dissipation < 0.5 x ratéd gower

BiE#IZ&kBT1L—T1>% Frequency derating

AC Derating

1.25 AT

1.00

0.75 \YER'

0.50 AN il

0.25 AN

max RMS AC Current/
max DC Curent

0.00 (A WEER TN
10 100 1k 10k 100k im
f[Hz]

Rigure-7: Maximum RMS AC primary current/maximum DC primary current vs frequency
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8B CONNECTION

13
1,2,31 Io (L—o Voo 0 9 8
INO Int REF /3 XY o
IN O
40k Q 12 1 3
GND 10 9 8
89,10 O out
ouUTO——< 10k Q = 1f/2 AN
* 1Q 1 N 0—o0
Rm ouT W ——-o0O Vo 12 3
- 10 9 8
10k Q2 10pFI 0—O0—0 ouT
40k QR = If
N 0—0—0
1 2 3

5174E DIMENSIONS(mm)

23.2
hl (ﬁfﬁ@cticn)

FO1P |

[ S05 !

- memt |

= |

o O |
25 = Lot No H H | *
—1HH— -
IRLLNUSSEP ] TS

o
4-0005 6-p1 254 ‘
1.75 7.62 2.54 5.08

I% FZ = (Terminal No.)
)23 :INPUT
@910 oUTPUT

D: Vo

(iD:GND

(3:Vee

OO0
156

HIETREBETEAER 05T S,

(Unless otherwise specified tolerances shall be +0.5)

##25%% RECOMMENDED HOLE DIAMETER(mm)
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Important Notice

1. AEDRHEARIE. BAREEICL)FELERTHILNHY)

¥, ZEADRICIE, RFDBEWCHIZEEIHIATE,

- AEBE-ROCETHESE (RERG, FHES. FRER.
BIEVRAMRS. FTHIMEER. EEESRLE) ~OFERAZERL
THNET, BOTEELMERVEREPERSN. TOR
mOEERRE N A FHICEEERI TG, KE (B
Bk, BEEER. BESHEEER. KK - BIRRE.
MZEFEES. RO, REHEE, =8kt 8%
SRELE) OREMRICERINDZEERANEL TREIRY
SLESNBDTIRIEVEE Ao ABERUTMERICEE TN TL
35 EERE. AFERRICERINREICE. BEFEL
BEBE=FDBREZIC OV THRRBV L EZEELEVPRET,

L EHIERE, EEEORLICEBDTHYETHY. BRI
HIREDHEETHRETES, HEOREIBIISNELA,
HMEOHERELT. ABEH. AKBH HSWIBELEE
RESELVED, FREOEMEICHNT, BEPVATLLET
D+HERERETEEBETOTTE,

. AREBICEHIN TV BB LU REBEGIL. FRLEODSEE
LTRLEDBDT, ChSICERTIHMBLIE=FENTE
FREH#E. HMEFREHE. ZTOMOEFOBRERBICOVT, H
HE—IEFEEVDPDBET,

. ABICEEHSNTOWBEIERG], BMREHRS. EHLOSELL
TRULEBDTY, EAEDEMEICHVT, EBREEEELT.
FET. ARAL. HERETTOTT AL,

CAERE BN CEFRBINESNIREEZERLTEIE

Yo TREDFIDLOILIFHIRET COERAER BT IT-
THBNERADT, ZOLIEHHRET CEHAINBISEL.

fEH %‘@ﬁ&t:ﬁb\7+ﬁfii‘?é’lﬁﬁ@%@tf?ﬁﬁﬁﬁ@
???—(—Féll Yo
h

@K, H. FR. BEABRLEDRIEDTOFER
D AIDHBIZERTOER
QEHAN. BHARE. ERGDTOER
@#iE. Cl2, H2S, NH3., S02. NO2 RERMEH
DHBEMTOFER (—HERZIESTHMEEHT T
@FFER. BRIEDEVERIETOHA
OARMBAIBMEREBEL TOER
@A IEHIEFIETH L. O—F
DT 97 2 TIKE/ISKTE
@BV RET BI5FF C0

=]
=1=]

. AE

BHINTVBEAMIERE. KEWRE
EEMADOEN. H3V\RZTOMBEEH

2RHA] EOERNDESEETFL. DELFHEE
7280, AEBBSUAERICRHIN TV BRAMTIER
EERADESHIORRNCIIRE, A, BREeEitsh
TWBEBERVYRT LICERLEWTEE,

Notices| 1/2 [3][1510]

9. AEFOREHESEZOFMCOZTEL T, Hmf@r)ICBd

BUBEROFTHRAEELEN, KEROTEAICELT
3. BEOMEBEOER - FAERH TS RoHS 155 %, EH
SNBBREBEESETAHENIZ. PHIESIEHETEL
ITERLERN, BEHP DD IESEETLENZEILY
EUHBEHEFLEE=ZZDEBEZFICOVT, HitEwrid
HEELEVPRET,

. BEROGGFICLIATESFHRICEMU TAMRN EASN.,

ZDERPSEENELIEE. BBV PEIEELEDT
BEIRICTIRERIHEL TTERETDOTI T RS,

. HHOBEICLBIFFMDAELUIC, AEDLPEII—EBE

BHFIIERTIIEERECET,

@



OEE

Important Notice

Notices| 2/2 [3]1510]

. The content of this information is subject to change
without prior notice for the purpose of improvements, etc.
Ensure that you are in possession of the most up-to-date
information when using this product.

2. This product is intended to be used in general electronics
applications (electric home appliances, business
equipment, information equipment, communication terminal
equipment, measuring devices, industrial equipment, and
so on). This product is neither intended nor warranted for
use in following equipment or devices:

Special application (such as for medical devices,
transportation equipment, traffic signal control
equipment, fire and crime prevention equipment,
aeronautics and space devices, nuclear power control,
fuel control, in-vehicle equipment, safety devices,
and so on) in which extremely high quality and high
reliability is required, or if the malfunction or failures
of product could be cause loss of human life, bodily
injury.

Tamura Corporation shall not be held responsible for
any damage incurred by customers or any third party
when products are used in special application, unless
specifically permitted in this document.

3. Tamura Corporation constantly strives to improve quality
and reliability, but malfunction or failures are bound to
occur with some probability in current sensor. To ensure
that failures do not cause accidents resulting in injury or
death, fire accidents, social damage, and so on, users are
to thoroughly verify the safety of their designs in device:
and/or systems.

5. The circuit examples and pa
these specifications are

— 11

7

10.

11.

. This product is not designed to resist radiation.

« Use in liquids such as water, oil, chemical solutions, or
organic solvents, and use in locations where the product
will be exposed to such liquids.

« Use that involves exposure to direct sunlight, outdoor
exposure, or dusty conditions.

+ Use in locations where corrosive gases such as sea
winds, CI2, H2S, NH3, SO2, or NO2, are present. (Some
product improves durability)

« Use in environments with strong static electricity or
electromagnetic radiation.

- Use that involves placing inflammable material next to
the product.

- Use of this product either sealed with a resi
coated with resin.

+ Use of water or a water soluble detergent

cleaning.

+ Use in locations where condensa

e products or technology
, you should comply with the

into any products or systems whose manufacture, use, or
ale is prohibited under any applicable domestic or foreign
laws or regulations.

. Please contact your TAMURA sales office for details as

to environmental matters such as the RoHS compatibility
of Product. Please use TAMURA products in compliance
with all applicable laws and regulations that regulate
the inclusion or use of controlled substances, including
without limitation, the EU RoHS Directive. TAMURA
assumes no liability for damages or losses occurring as
a result of your noncompliance with applicable laws and
regulations.

TAMURA assumes no liability for damages or losses
incurred by you or third parties as a result of unauthorized
use of TAMURA products.

This document and any information herein may not
be reproduced in whole or in part without prior written
permission from TAMURA.
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CURRENT SENSORS

FRLOIEE

Application notes

Appli note | | 3 |1709|

<$E>

1L EVHIZIEEBEEFRSNERINTOET, EROE. BR
DIBHEERDEHIBLET,

2 HER.BEREICE>THR—ILRFOLREEHEEAEML. 42

I EENELTIHEENHYET . BIRLRUVT TV r—ay
TIEFERICTEELLESLY,

3. JARDFEEHT=0 . B ARIEVARMEN S —ILRIRECER
FTHILERRDLET,

4 hDBISEETIHMRICKY. IEDHEENEONLZNGE
ﬁ\ﬁ)")ij-o &E%W@t/'ﬂﬁﬂ%k?b‘f; /I.E»-Féll\o

5. Bt 8 B (— SR E R OIX ARYIV— LD BRIEEH (BRI E
#, ADEE)ICTRISVTRABRLTEYET . o T, AIEEHL
BELLEBEHTCIL. HEEHE (A 7Evh EHEE . ete)
RUZORENLEETIAEEELIHYET , B ARYII—HC
FEHTIHMEEOETERHLTLDDITTIEHYEE A,

6. EENEENOHRF. BB —READUEICLYKFHEERL .
IS, etc)NEEILET, B OBMREL. AREENERT
BO—RBAEFEALIZLETT,

1. ARV — D ERBRIT. REOHSICEVERE
LTHYFET,

8 ARVAEMEDHR . MEHBLDWHFAVFHIELCLOZETE
ATEWBEHIDAVINEERBDIGEE. HILIAZVIERIC
FUYFREENRET DA HEEAHYET,

9. B EEENERET COREIIEFITTSN, 65 AU ELRESND
BE. FAEFTHECHERO ESERBULET . ERICIEAR
fFiF4 58 H)

10 BB EICATEVNEREREMBLLCHRARAA. TORRAETS
CEEHRLET -, #y A OEFLERR O AREDBE/
BEOEFARENENMEESNDIERIZTDOEELTIE, 7ARY
OB (ERNFRNTOEWIENBELMGISE) IZESMLZED
REAREEHELET,

NARERR(FF.C2a—XF) IFNBLTEYVERA £V
f—F‘tLTﬁﬁ@’ékbEﬁmaIk%%b%w ﬁ%ﬁ%ﬁfﬁéwiﬁél:

RICTHE

EEBIL C2RBIBRDEEEFRHIEBLES
<BSEEHIR >
1. #HAEEROBER#ENAS G A
FHEMNKREHGY  WERE '-l
ZDHEEITIE. /,EJIE'E:/JH.J:
M EEERELTIT
L\

R EEERT ﬁzﬁb\&‘)iﬁ'o
BRAREVEAEFERIND
TWHHEBEEELTTS

2. RRER »?L“CJE ERFRIFIRAHYET, COBRZEBATIE
AEnt-5HE. NHMERIHET LN HYET,

I BERE AT I EGETI2AFERIE. CHREOENEXHHIC
HILSIREERVEEHEORWMEREZESFEATIL,

4. 2RBIERDEEERIE. BRIEBFRIACLA L THERLES (f+
KN, KN: 2R BIEH) . 2RBIBROEREEN T+ ITH-ETT
AN

<TZVYRT—r AR (BREHR) >

L 2RBIBROEEERIT. WAEERICLAILTERLET . 2R

RIEROERENITHRIHEETTSL,
2. HAERE. JI7LURBEICIE#450kHzD )y T IL A E
FI DT MERLTIMTFaVTUHEEBMLTTEL,

FhTHY

<General Considerations>

1. The sensor uses polar electronic components. When the polarity of
the power supply is mistaken, the sensor is damaged.

2. Static electricity or excessive voltage can increase an offset voltage in
the Hall element, and cause offset voltage to change. Please exercise
care in handling and application.

3. In order to prevent the influence of noise, the use of twisted cable or
shielded cable for the output line is recommended

4. If using this device within a magnetic field generated by other devic-
es, the specified accuracy may not be obtainable.

5. Our products (several models are excluded) are adjusted with
the trimming method by the measurement condition (Load
resistance, Power supply voltage) of specification sheets.
Therefore, characteristics (Offset, Output, etc.) and its deviation may
be changed in different circuit conditions from the mea ment con-
dition. All change characteristic items are not indicate ifi
tion sheets.

through-hole (aperture) area.
7. The current sensor rated current in DC A

nperature rise of the internal parts is assumed, and there is a
ibility to smoke and to ignite. If it is used in safety critical circuit
s, please take appropriate measures by protection devices,

rotection circuits, etc. For closed loop —type sensors and flux gate
(closed loop type) sensors, the consumption current of the secondary
power supply varies in proportion to the measurement current.

<Open loop>

1. High frequency primary current may result in excessive heating in iron
magnetic core and cause damage to internal circuitry; for high fre-
quency applications select current sensor with ferrite core material.

2. If the measured current exceeds the rated current, magnetic core
saturation will occur and the output voltage signal will not be linearly
proportional to the measured current.

<Closed Loop>

1. For closed loop current sensors please insure the power supply volt-
age is balanced, symmetrical, and, applied simultaneously to avoid
potential increase in DC offset error.

2. Maximum rated current measurement duration is time-dependent.
Maximum rated current applied in excess of the time limit can result in
damage to internal electronic circuitry; please consult Tamura for
assistance.

3. When using a measurement resistor to convert current output to
voltage output select a resistor with stable temperature characteristic
to insure accuracy of the output voltage.

4. Compensation current supplied to the secondary winding varies in
proportion to the measured current based on the conversion ratio. (If/
KN; KN = secondary turns) Please insure the PSU has required
current capacity to supply compensation current to the secondary
winding.

<Flux-Gate>

1. Compensation current supplied to the secondary winding varies in
proportion to the measured current. Please insure the PSU has re-
quired current capacity to supply compensation current to the second-
ary winding.

2. There is 450kHz ripple voltage present on the output and reference
output voltage signals . An external capacitor maybe added if neces-
sary.
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