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BELpX MR FERSE

Magnetic Proportion System ~ Compact size and High—speed response

LAO1P SERIES

B ATER ABSOLUTE MAXIMUM RATINGS

H#1ER Eiics Bify FRIRE ]
Parameters Symbol Unit Value Comment
BEREE
Supply voltage Voo \ 6
—REIBIKEE — °c 120
Jumper temperature
55 F B lout mA +1 Recommend ; < £0.5mA
Output current
B EM E (HBM: AEET L) - -
ESD rating (HBM: Human Body Model) _ kv 2 C=100pF, R=1.5kQ
#ARYERE ISOLATION CHARACTERISTICS
iREE s Bif ke =
Parameters Symbol Unit Value Comment
AEiEm I vd v >AC2500V, 50/60Hz, 153 R (BaR B i7i0.5mA) —R & —Rm
Insulation voltage =AC2500V, 50/60Hz, for 1minute(Sensing current 0.5mA) Primary < Secondary
AV IRILATRHERE —R & ZRME
Impulse withstand voltage Vw kv 25 Primary ¢ Secondary
A 73R Input waveform:
- JKZER Front time 1.2y s
KRB & Time to half value 50y s
+—[E] single
i ERE ) —R & —RME
Clearance distance dei mm 27 Primary ¢ Secondary
pEyyiict —R & kM
Creepage distance dCp mm 27 Primary ¢ Secondary
r—ZH — — uL94 v-0
Case material
By F DT EE(CTD
Comparative Tracking Index; (CTI) CTI \ 200
BRIERUHMKIEEE ENVIRONMENTAL AND MECHANICAL CHARACTERISTICS
IR 28 | M ki %
Parameters Symbol Unit MIN TYP MAX Comment
Byfim Ta °c —40 +90
Ambient operating temperature
R B AGE Ts °c —40 +125
Ambient storage temperature
HURES
Mass m g 3
{t# SPECIFICATIONS Ta=+25°C, Vpp=+5V, RLZ10MQ
HRIEE e | b it %
Parameters Symbol Unit MIN TYP MAX Comment
AEEREE LAO1P035505 If A —35 35
Measurement current range
LAO1P046S05 —46 46
LAO1P054S05 —54 54
LAO1P085S05 —85 85
LAO1P170S05 —170 170
RAEHER —
Maximum primary current (RMS) IPcigmax A 50 50
HeRE v v 45 50 55
Supply Voltage DD . . .
—REZ—
Number of primary turns Np T 1
— RIS fE o | mo 010
Primary Jumper resistance i
SHBE B (at [p=0A)
Current consumption (at Ip=0A) lop mA 10
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{t# SPECIFICATIONS Ta=+25°C, Vpp=+5V, RLZ10MQ
HHIER Bs | Eu ﬁvﬁa,ueﬁ s
Parameters Symbol Unit MIN TYP MAX Comment
FREE LAO1P035S05 | Vof v 2.408 2,500 2.592
Offset voltage
LAO01P046S05 2.423 2.500 2.577
LAO1P054S05 2432 2.500 2.568
LAO1P085S05 2.451 2.500 2.549
LAO1P170S05 2.465 2.500 2.535
FREEREF)T +
(at Ta:—4om~u+90°c, HAEBEVof (Ta=35°C)NSDEAL &, 1p=0A) LAOTP035S05 | TCVo mv *215
Temperature drift of offset voltage LAO1P046S05 +17.0
(at Ta=—40~+90°C, Variation from Vof(Ta=35°C), 1p=0A) -
LAO01P054S05 +14.0
LAO1P085S05 +9.0
LAO1P170S05 +45
BE LAO1P035S05 | G mV/A 58.8 600 612
Sensitivity
LAO1P046S05 441 45.0 459
LAO01P054S05 39.2 40.0 40.8
LAO1P085S05 245 25.0 255
LAO1P170S05 11.7 12.0 123
RERERE
(at Ta=+ 35~ +90°C, ARG (Ta=35C) MM E L) | LAOTPO3SS0S | TCGH k !
Temperature coefficient 1 of Sensitivity +
(at Ta=+35~+90°C, Variation ratio to G(Ta=35°C)) LA01P046S05 *2
LAO01P054S05 +1
LAO1P085S05 +1
LAO1P170S05 +2
REREREK2
(at Ta=— 40~ +35°C, HAREC(Ta=35C) M5 DEALE) Teez *2
Temperature coefficient 2 of Sensitivity
(at Ta=—40~ +35°C, Variation ratio to G(Ta=35°C))
Hiﬁl‘ﬁﬁ'li(at 0. ]f) € % —1 1
Output Linearity(at 0... If) -
H:'JJ/'le%J:T: VNrus mVrms 21
Output noise voltage
BELYF AN Y8 \Z % =1 !
Ratiometric error of sensitivity GR
EBEL A ANy VEE v % - :
Ratiometric error of offset voltage ofR
IS E RS (at 90% of If ) -
Response time 1 (at 90% of If ) tr Hs ! CL=100pF
R BEIEE(—3dB) -
Frequency bandwidth(—3dB) BW kHz 400 CL=100pF
J0vYE FUNCTIONAL BLOCK DIAGRAM
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MR (TYP) BT F4L—F4>4F5—7 CHARACTERISTIC CURVE(TYP) AND PRIMARY CURRENT DERATING CURVE

HAE

£

Vout[V]

vdd 4

»

P—N

4173 GCHARACTERISTICS DEFINITIONS

>

+f

HAEE
Vout[V]
A
RNZFEICEDHEUER
The approximate straight line /
by least squares method g
Ve
Fs.
=2 X G X Ip(RMS)max
& » Ip[A]
~Iprusmax 0 Iprms)max

HWRIEER
Primary current

60

%
o

B
o

1p(rmsymax[A]
w
o

20
10
0
-60 -40 -20 0 20 40 60 80 100
Ta[°C]

WAEER

Primary current

%1% :EIA/JEDECDEH H[EIA/JESD 51]

Ip[A] EWDEMRIZEE

Conditions: Mounted on the test board complying
with the EIA/JEDEC Standards (EIA/JESD51.)

(REEGImV/A], 1 REEVof[V]

Sensitivity G[mV/A], Offset voltage Vof[V]

REE. EREREEICSOVTHAEERPZRSIL. TOBROHNEEDT—4
(Vout) oG SR/ ZFEICIDAPERDEMELTERSNET,

F AT EYNERE GEUEROUMFELTEREINET,

Sensitivity (G) is defined as slope of the approximate straight line by least squares
method, using the data of the output voltage (Vout) when sweeping the measured
current Ip at rated current range.

Also Offset voltage (Vof) is defined as the intercept of the approximate straight line.

-HAERE ¢ [%]

Output linearity € [%]

HAERMEE DIE HABEEVoue, BERUFREEEZRDR/PN_FEIZELD
ELERED ., TR T—IILFSIIE TR RREBEV)DEIETERSNET
Output linearity (¢ |) is defined as the ratio of maximum error voltage (Ve) to the full
scale(F.S.) , where Vd is maximum difference between the Output voltage (Vout) and
the approximate straight line calculated in the sensitivity and offset voltage definition;

£ . =Ve./F.8.x100

SBELOT ANV IREV (%], FREEL DT AN YIIREV [%]

Ratiometric error of sensitivity Vq_g[%], ratiometric error of Offset voltage Vof_g[%]

LAOIPY =X DALY A AT TT,

BEFE (G) EATEYRERE (Vof) (&, BIREE (Vpp) IZHEHILET,

LoA AN H TS—FBRBER (4.5V<Vpp1 <55V) TRO LS ICEHESNET,
Output of LAO1P Series is ratiometric.

Sensitivity (G) and Offset voltage (Vof) are proportional to Supply voltage(Vpp).
Ratiometric error is defined as follows in the supply voltage range(4.5V<V,,1<5.5V);

Vo =100% [(G(Vpo=Vpp1) /G (Vpp=5V)) — (Vpp1./5) 1./ (Vpp1./5)
Vof_p =100 X [Vof (Vop=Vpp1) —Vof (Vo =5V) X (Vpp1./5)1/F.S.
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i F#88k TERMINAL DESCRIPTIONS

N

|

LAO1P
xxxS05
(Top view)

12345

p

|

77

4% B DIMENSIONS (mm)

Adhesive Coaling Area (only LADIP170505)
(&5 7 (LAOTP170S0504)

1.27 w2

1.27 02

1.27 02

1.27 «02

E/—@Vout

0.4 005

RS
(W= N —
|

Terminal No.
(4785

Ui F &S (Terminal No.)

: Voo

: Vgs

: Vout
: SCLK
P

: N

~N o s W N =

EiR(5V) Power supply (5V)
GND(0V)

H 7 Analog output

[Lao1p [ 4/5] 5] 1505 |

: DATAIO TRMifiF (GND#EHE) Test pin(connect to GND)

T AMHEF (GND#E#HE) Test pin(connect to GND)

BRIEERAA Input
WRIEEFRE A Output

11.7 s02

ANBREEAEFE01mmELET,

Note1) The tolerances of dimensions without any mention are #0.1mm.

) HMERTZEE Y 54, HEHF (RHSH IS,/ \O7 27 —) ZERALTLET . (LAOTP170S05DH)
Note2) The adhesive material (RoHS compliant, halogen free)is used for holding the magnetic core.(Only LAO1P170S05)

14.5
13.2 Marking Area
83 (v-%v7117) o
0.7 4 o
- - o
T T[]  a—
= e =
— :'"a/ e -
jae) =_ / i..‘i v ey R= =
L = —
45 | !
LT | Y "—:"
1.1 8.4 22 Iy
4.9 | " =
1.3 Current direction
(FikA)
IHFHE: Cu
_, U F&H->EH: Sn 100%
2 IW LA 1Rty —SH : ROMSHIIG . O L I —
w| ™2 —
= 0.4 0,05 Terminals : Cu
- Plating for Terminals : Sn (100%)
ay Package : RoHS compliant, halogen free
> | 3| o
o <
% 2.2 %02 m.‘
o3
= 15.8 «02

HESE7WE RECOMMENDED THROUGH-HOLE LAYOUTS (mm)

12.85
oo, \¢
ﬁj\} f{—— 0.5
(1)} (1)
1 iy !
\\ el qp
Q/&(&a/} OO
«“
2.54 L 2.54
\ [
0.8
AN LA Ry
ey
(LY
o~ NN
od

B BARERTAVELTQ2BULD /-2 ERTH55(E,
BREICTACERDSREDLIICRIN—F—ILEBEHELET,

Note) If 2 or more trace layers are used as the current path,
please make enough number of through—holes to flow current
between the trace layers.
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#AEEHDIEH  TYPICAL APPLICATION

6
P SCLKJ—5 +5V
(b) (c)
Vout o4 e —r—LAIN
LAOTP RZ% o
Vs 0 2 T lvss A/D
xxxS05 1 o1 R
uF
Voo 92 T e VREF
1
N DATA_IO]'— 1

7

(@) N 7XRTAVT Y01y FZ LAOIPL—ZXDVyp, Vst FD TED L ITELIZEBEL TS,

(b) LAOIPU—XIFL 7 Ao hZEBLTEY ., HAZEA/DAV/N—E—TZIF B LAOIPL—XDEREA/DAVIN—E—D
YIFLURABREZHEETHIET, BREEERICKDA/DEBRREL AT IENARETT,
R1. R2IZKDIER S EEIA/DIAVN—E—D)T7L U RABENSVEVELMSGRITHELLYET,

(c) BEIZIEL. VoutlZA—/ R Iq )LAZEE AL TLESLY,

(a) Please be placed the bypass capacitor 0.1y F as close as possible to the Vpp and Vgg pins of LAOTP Series.

(b) LAO1TP Series have a ratiometric output. When received output by the A / D converter , it is possible to reduce the A / D conversion error
due to supply voltage fluctuations by setting a common voltage level of the A / D converter and supply voltage.
The resistive divider with R1 and R2 is required, if the reference voltage of the A / D converter is lower than +5V.

(c) If necessary, please insert a low—pass filter to Vout.

M%&#A  TYPE DESIGNATION
@ B (432F) Model (4 figures)
LAO1 : LY)—X% Series

LAOL B » * » S 09 @ EEAHEAXF) Mounti figuration (1 figure)
/I -+ ounting configuration igure
® @ @ @ @ P : EixZEZE PCB Mounting type

@ AIEEREBR (3XF) Measurement current range (3 figures)
Ex) 035 : 35A 100 : 100A

@ HIEER (13X F) Control power supply type (1 figure)
S: HE/R Single supply

® TIREE (2HT) Power supply voltage (2 digits)
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Important Notice

Notices | | 2 [1412]

AEZDORBENBRIE. WBRBEICKYFELCERTHENHYFE
¥, CHEADOKICIE. BHOBEHRTHLHILETHERTIL,

CABRIE AR E TR (REM S, EFEME. (FHR%ES. BE
IRRAEERR . ETAIEER . EERBRUO)AOERZERLTEYET,
BOTEELRERVEEENERSN, TOH BOHELILE)
ER AT - BRICEEZRIFTHEE. KB (ERIESE. BXgs.
RIBIESHIEIERS A‘“ FFILEEE . MZEFEHEER . [RT &I,
PREVEIE, B RERSEBLL) DBERRICERASNS
CEEBEMEL TR RUVREINEDTHITVER A,
AERIERICEEINTVDIGEERE, KFERRICERASN
EEAIZE. BEFRFLFEZZOREFICTOVTHRE LA
SERBVELDRET,

CEHERE, EEMEOMLEICBDOTEYETH. BtV FIEHD
BEOHETHETES HMEOREFETONERLA ., HIED
HRELT, ABEHR. KKBR HIMBEREERESERNL

S.FERAEOEFICEBVT, EEPVATLLETO+HRAREHRE
&EED'U’C‘{TO_C-FéL\

 AREICRFESNTOEEERS LUEBERFIE. FRLEDSELLT
RLEZED T, ChLICERTHEHELIEIE=FEDOITEmFAIE.
HEFAE. TOMOEMNOREMEICONT, B F—UEE
F3=[AV/ Y oF 328

CARE(CEREIh TV EIES. nniEﬁu_i~ ﬁﬁﬁi@%%&p‘gﬁ?
LEbDTY, EREOERICHEVNT. EEHEERL T, &t
REE. HIEFZEITO>TTSLY,

CAHGE-BNOEETFRENIZEINIREZERLTEYET,

TROBIDLIEHHFRE T COEREEB LR FToTEY
FEADT, COLIGFHRREET THEAINSGESIE. FRED
EE( &JL“C"’/\ #%ﬁﬁ&umt{niﬁﬁﬁ&umt&t%f‘f’)f?éb\

K. R ARBERIREDRADPTOFERARUTINLH
SYMMBEFRITOER

-ESTAX. BNESR. ERPTOER

-BiE.. Cl2, H2S. NH3, S02, NO2 LEDERHUEN AN H 515
Fﬁ‘Cd)ﬁFﬁ (—EERIETHAMEHIFTEYET)

HER. BEHEORWMRETOMERA

AUBCAPMERELCOERE

AREGEBEFREBETHLE, -T2V LTOER

s DT Rk iR TKEITKBMERFIOER

REENRET DG TOER

ARSI RS ELTEYEE A,
#L%‘;ﬂﬁﬁkéhflﬂﬁiial LB OREELGLICERENE

1. 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 appli-
cations (electric home appliances, business equipment, infor-
mation equipment, communication terminal equipment, meas-
uring 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, transporta-
tion equipment, traffic signal control equipment, fire and
crime prevention equipment, aeronautics and space devic-
es, 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 fail-
ures of product could be cause loss of human life, bodily
injury.
Tamura Corporation shall not be held responsible for any dam-
age 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 devices and/or systems.

4. The operation examples and circuit examples shown in this
information are for reference purposes only, and Tamura Cor-
poration disclaims all responsibility for any violations of industri-
al property rights, intellectual property rights and any other
rights owned by Tamura Corporation or third parties that these
may entail.

5. The circuit examples and part constants listed in these specifi-
cations are provided as reference for the verification of charac-
teristics. The user is to perform design, verification, and judg-
ment under his or her own responsibility, taking into account
the various conditions.

6. The products are designed for use in environments where
consumer electronics are commonly used. It is not designed for
use in special environments such as listed below, and if such
use is considered, the user is to perform thorough safety and
reliability checks under his/her responsibility.

® 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,
Cl2, H2S, NH3, SO2, or NO2, are present. (Some product
improves durability)

® Use in environments with strong static electricity or electro-
magnetic radiation.

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

® Use of this product either sealed with a resin filling or coat-
ed with resin.

® Use of water or a water soluble detergent for flux cleaning.
® Use in locations where condensation is liable to occur.
7. This product is not designed to resist radiation.

8. This document and any information herein may not be repro-
duced without prior written permission from TAMURA.
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<$E>

1. oY EEEEFHENERIATOET, EHEOK. TR
DIBHEERDEHIBLET,

2. HER.BEREICE>THR—ILRFOLREEHEEAEML. 42
Y EENELTIHEENHYET . BIRLWR VT TV r— 3y
TIRFEMZTEELLESL,

3. JMARDFEEHCT=0 . B ARITVARAMEN S —ILRIRETER
FTHILERRDLET,

4 DB SEETIHMRICKY. IEDHEENEONLZNGE
NHYET . EERADEUHEEICDODVTITEE T,

5. BEt 8 B (—EpHFEE IR OIX ARV — LD BAIEEH (AR E
#, ANEE)ICTANISVTABRLTEYET Mo T AIEE KL
BELLEHREH T ClE. HBEME (A 7tyb. BEHE . etc)
RUZDRENESTHAREENHYET ., B, ARYII—HIC
FZEHTIHMHEEEOETELRHBL LD DI TIEHYEE A

6. EENEEDOHRT. EE—READUEICLYFEERL A.
IS, etc)NEELET B OEBHREL. EREENERE
BO—RBAEFEALIZLETT,

1. AR~ DEHRERIL. REOHMEILYVERERICTHRE
LTHYFET,

8 ARVAEMEDHR (T, MEB L OWHFAVFHIELCLIOETE
ATV BASSDAVENEEREDBE. HILAAZVIEERIC
FUTEENRET HAREELHYET,

9. BEEEENEET CORETETTTEN, 65 LULREESND
BE.IFAEMITHECHERO ECHERABNVET  (ERIZITATRE
958 8)

10. 8RN EBITA IV ERZREEELLTHEAAA, ECORHETS
CEEHRLET, - iy AR OB E O ERBREDEE/
BEOEBARENCENBEESNLIBRIZOEELTIE. 7ARY
VOB (ERDAN TGN EABELAEIEE) ICEHMLZED
HRAEEHELEY,

<RSI >

L HRAEBROBAREABVNESICIE, a7HOHKBIZEYITD
RENKECGY  AMERINBIETSARENHYET .
ZOZEICF BEERLYVLERERAREVEAEFERAEIND
A HERELTIISA MM HEERL TV SHEBEEEELTTS
LY,

2. WAEERAEREREBRADEHSORAMICLY ., R EER
ICHBILIZHABENFONBNIEABYES,

<BSTEHEKX>

1 EATEAREKSIV)—X)OMERERZE. EEORERE
[EZRIRFRICENMLTTEL, FBFENMINZEEIZIE. 4D
tyrRENEZET,

2 BRRERICOVTEERMGHIRAHYET . COBMERBITIE
Asnt=-5E. NEBERIHEET SN BYET,

I EREARMTIZEGETI2AFERIE. CHREDENDEXTHRHIC
HILSIRERVEEEREDORVMEREZSHERATIL,

4. 2RBIERDEETRIE. HRIEEFRIALLA L THERBLES (f+
KN, KN: 2 REI&$) . 2REIEFEDEREEN IS+ ITHLETT
AN

<TIVIRT—FARX (BITFER) >

L2RAIEROEEERIT. HAEEBRICLHLTERELES . 2R

RIERDOERENTTHRIRHETTEN,

2. HABE.VI7LURBREICIEH450kHz D)y T ILREERTEY

FTOT, BREGLTIMTFILTUHEBMLTTSLY,

<General Considerations>

1.

2.

. Our products (several models are excluded )

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

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.

.In order to prevent the influence of noise, the use of twisted

cable or shielded cable for the output line is recommended

. If using this device within a magnetic field generated by other

devices, the specified accuracy may not be obtainable.

are adjusted with
the trimming method by the measurement condition (Load re-
sistance, Power supply voltage) of specification sheets.
Therefore, characteristics (Offset, Output, etc.) and its deviation
may be changed in different circuit conditions from the measure-
ment condition. All change characteristic items are not indicated
on specification sheets.

. The performance of current sensors with through-hole (aperture)

is dependent on the position of the primary conductor. Tamura
specifications are based on a primary conductor completely
filling the through-hole (aperture) area.

. The current sensor rated current in DC Amps.
. Please use mating connector with equivalent terminal plating

material to insure proper operation and avoid possibility of
‘galvanic corrosion’.

. Please do not store in high-temperature and high-humidity stor-

age environment. Please use it after confirming soldering when
it is kept for six months or more. (product soldered with sub-
strate)

10.We recommend performing a zero offset adjustment by meas-

uring the offset voltage at startup. In continuously operation for a
few months, or at change of ambient temperature or humidity is
large, we recommend regularly performing a zero offset adjust-
ment at being idling (it is clear that the current is not apply).

<Open loop>

1

. High frequency primary current may result in excessive heating

in iron magnetic core and cause damage to internal circuitry; for
high frequency applications select current sensor with ferrite
core material.

. 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

. Maximum

. For closed loop current sensors please insure the power supply

voltage is balanced, symmetrical, and, applied simultaneously to
avoid potential increase in DC offset error.

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.

. When using a measurement resistor to convert current output to

voltage output select a resistor with stable temperature charac-
teristic to insure accuracy of the output voltage.

. Compensation current supplied to the secondary winding varies

in proportion to the measured current based on the conversion
ratio. (I/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 required current capacity to supply compensation current to
the secondary winding.

. There is 450kHz ripple voltage present on the output and refer-

ence output voltage signals . An external capacitor maybe add-
ed if necessary.





