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Open loop L**Series(** is Number)

If the current is applied to the cable, the magnetic field proportional to the current in
surroundings of the cable is generated on Ampere's rule. The magnetic core is setin
surroundings of the cable to improve the sensitivity. The Magnetic field is converted into the
voltage by the linear type - hall element is placed in the gap of the magnetic core. But the output
voltage of hall element is several tens of milli-volt, It enlarges it to the output voltage of the
product specification (several volts) by the operational amplifier.

The sensor output voltage is linearly proportional to the magnetic flux generated by the
measured current. In general, the open loop sensor is voltage output. The characteristic
(accuracy, linearity, response, temperature property, and high-frequency current’™1, etc.) of the
current sensor is not a little better than that of other circuit methods because of the difference
of the circuit configuration (magnetic circuit , magnetism-electric conversion and amplification
of electrical circuit). However, the size can be reduced and it is lower -cost more than other
circuit methods.

We use silicon steel and permalloy in internal magnetic core of the open-loop sensors in order
to improve the measurement possible current and hysteresis error. Therefore, at the frequency
of the applied current exceeds more than several kHz, there is a possibility that the internal
circuit may be damaged by the heat generation of the core loss.

Closed loop S**Series(** is Number)

The closed loop type current sensor measures the applied current on the condition that the
magnetic flux density in the magnetic core is extremely zero. Therefore, there is no influence on
accuracy by the non-linearity and hysteresis in the core because the flux density in the
magnetic core operates in the starting point of the B-H curve in the operation region*1. The
characteristic of the closed loop type is better than the open loop type current sensor.

The addition of a secondary winding (1000-5000 turns) on the magnetic core allows feedback
current to be supplied in opposition to measured current to compensate or cancel the
magnetic flux generated by the measured current. The output of the closed loop sensoris a
current output proportional to the measured current divided by the number of secondary
winding turns™2.

At the high-frequency current (1-2kHz or more) and the pulse current, current sensor should operate
at ACCT (transformer) because the loop gain of the feedback control decreases. Under such a
condition, the magnetic flux in the magnetic core is generated .

Output current = (Primary current) / (Secondary winding turns)

Fluxgate system F**Series(** is Number)

The flux-gate current sensor replaces the Hall element with probe coil made of highly saturable
material. The magnetic offset of the probe coil does not occur in order to be driven by high-
frequency current. The flux-gate utilizes a magnetic balance system to achieve high accuracy,
temperature stable current output typically converted to a voltage output with an internal high
precision resistor
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Applications of Current Sensor

Applications Series (Example)
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Current Sensor / Guide map

Main Specitication
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r
SERIES Model Features
renge Circuit | Mounting | Primary | Rated | Power g
System |Configuration | Conductor | Current | Violtage
FO1P
. FO1PxxE05L
+ Buptr preckion BHIgh sability
Fozp Budbein + FOZP & FOGF | Wiih selesence
FO2PuxE06L F:.n::- On-bioand E—E0A +EN [ ] aornss
= b - FO3F § Langer crospags and
cleaance distances
FO3P
- FO3PuaxE05L
BA
! |F23P
1504 Flusgate Buidb-in - Supey precklon & High stabiliy
. F2iPuxESA On-board : so—toos | +sv || D=
F26P
F2ERaanE05
« Suplr precision & High stabilig
- S0-1504 45 | . wim reloence access (Rel_in /
Flusgate Through hole: Rel_outl * F2EP150512 has only
Pt IEA systom el Ceous=11 \ret (OUT) henction
+ SuMix « "A7 § Improved ctput woliage
warepbomm distotion
F2ER150512 1504 12V
L1&P L1BPxxxD 1SAHV SEY
L1BPxxxD15-0F N —
. q Budtin Compact, high perfomanoe
L1BPuxxE05 + Mame and “AHV" Ani-Sulfurated
i - O loop ‘Onboand ooy I~—EDA, +EY [ ] 0 X e
S chamowistics
+ Mame end “F7; Aated woltsge change
L1BPuxxE12 12V
Lo7P LOTPxxxD15 SBY
1sE Buib-in I;:L::muu
[ Openioop | On-boord il F-ann bl [T ————
LOTPxxE05 +EN {Coating. AnH-Subturaed mesdsiance)
LA1TP - Open loop - one chip ASIC model
On-board Buib-in + With releence accoss
' LA1TPuxxE05 Omenloop 10--504 +EY L] [P L
A
' e
25004 | L12P
Buib-in + Lowr cost
L12PO25015 Open loop On-board s 258 *15W o
L32P Bt
L32PuxxE05BFS
[ms-bae L + Fairhe oone IS Lsed.
Omen loop ‘On<boand 4By | - Wi releenoe access
Through hole: + Used Anti-Eulfurind ressianoe
LA O15=3 Eh-a00
LO&P
LDBPxxxD S0P} Through hole + Wide range of applications
n WAFYE Open bop On-aard S1E Sr-E00A =15 + Improsse dW/idt charaoieistics
LNZ
Theough hole: + Wide efecircal oument range
. LO1Zxxn505 Open loop On-board M 50-—E00A +EY )
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r
rnge | SERIES Model | sjcuit | Mounting | Primary | Rmted | Power 2 Featea
System |Configuration | Conductor | Current | Violtage
LA3TS .
" z:::um madel of LITS0aS05
LAITRE0E i + Dpsen pop « one chip ASIC model
'ﬂ penioed | woLsmn) | OQeomaps | 50ROV weoe. :’:m“‘""' velinm | Vol
+ Mo ratiomaine oulput
L37S - Deskgn br lower duc noise
LA EO-E004 +EY + LATSweal) 15k ¢ Succession model
R of LO3Smsd] W series
Connestor Theough hole: ;
u u Diper loop (MOLEXASET) | Oenax104 | - L3TE0xS05 @ With reference
LITSuunD 158 5O~ s
=7 —— L :wu-mmw
L0ss L0381 Connacier SO—E00A
' n - (MOLEX) - \Wicke edecirical cumen range
Theough hole: + Compact
Cipa oo Oeos=105 = + Mame end"W"; Saiuraiion cument un,
LOZSxxxD1SWM Connestor Change position of CM (MOLEX or JST]
LOZ5xaw D150 (MOLEXAJET) S0-—800
Connestor Theough hole: + Ferrhe coe is Lsed.
n L315xuB0SFE | Open loop (MOLEX] [eosxins | FO-E00A R L [ —
+ Used AnthkSulfuried reskstanoe
LO&P
Theough hole: + Wide range of applications
LOBPu 08 Open ioop On-boond il 300--B004 +EY ) -
A
| -05< Comnector | Theough hoie Wide of applications
+ rarge
25004 [ LOSEBOAS1S Open ioop =T Consx105 BOOR 150 ) e
L345
L345uuxDS + Longe aparium
Conneschor Theough hole: + Wide efecirical cumen mnge
n Open loop [MOLEX] [ |[o-1m0Ga)  E1E . + Sufly « "T" ;) Wicks fempeiuee: range:
L34S D1ET [ —40 = +105T)
Lq'us LADSxxxD 158 + Suotession model of L34S0al 1 5T
L&DSxxxD 15 STk
Connecior Theough hole: + High-curment {15004 _mas)
Openioop | o e | Danswans (00 15004] 150 L] e
LA0SxxxDSCM + Suflx - "CT1500V DC system
L&0SxuxD15CS B —
L51S L515xaxD 1518
L51SxuxD15L)
+ High-Cument {25004,_max)
+ Lvpe aperiue
L51SxuxD 158 Connestor Theough hole: + SuMlx- Ynore) Innes wall helght
’ L51SxuxD15d Opniop | oieET) | Deaman |00 covoal 15 . Frmm, Sufis. "L73.3mm
u - SuMls. "CT34mm. 1500V OC
icabi
L515xaxD1SCM FYSAE LA
L51SxunD1SCH
L555 + High-Cument {2S004,_max)
LT + Throwugh-hike shape suitabie jor
Connestor Theough hole: plae bus bars
RO Dpsn op MoLE)  |hoasezs| 2000 1S | ® | eoov oo sysiem vollage
A apolicable. ULSDS Cersfoxson
Rated voltage 1000V
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SERIES Maodel Feat
range © Circuit | Mounting | Primary | Rated | Power (2 aturEs
System |Configuration | Conductor | Current | Violtage
S22P - Valtage - output type
= Hame end 2"; Backossrd compatible
S22PrunS05M2 Built=in of normal model, Exteral magnetic
n sesPrmsose | U mod oov|  Orboard bussizar g I i) bt wnlel
« Hame erd "P"; Shor lead model of
nomnal maded
SE:]P +« High acouacy, High perfomance
+ Mame end” M2 Backward compatible,
SZIPxxxDISMZ Builtei et iImproreemeEnt type
£23PxxxDISMI | Closed lcop|  Oreboand ilt=in 1004 +15¢ | @ + Hame endM1%: Comersicn Ration
S23PxxxDIs 1:1000
+ Cormersion Ration « Mormal & M2
type are 1:2000
& SIE1800M5IN Clomesd Ioop LIET) Al 180w +16Y L ] . 3 i 1
5275 o o
= High acowracy, High performance
™ sm!!t:::“ Closed loop m T"“’:'hﬁ““" apou +20v | ®| « Corersion Ration 12000
] = Cormector:MOLEX (2 type)
20004
S285 + Highecument, High accuracy
Comrecior Through hole: = Cormersion Fation 125000
n SeBSS00024ZM | Closed loop| o e B0 T2y @ R B o, JST
ypep
S295 52951 ToD242 + Highwoument, High accuracy
Conrecior Through hole: « Corwersion Pation 1:5000
n m:m:}“ Clomed loow | gy mverge) $I0E 10004 280 |8 CormectorMOLEY (2 type), JST
11 Eypej
531'15 2 + Highwoument, High acouracy
Comrecior Through hole: « Corwersion Pation 1:5000
smmg Closesd Ioop (MOLEX/JST) 61 20008 T2y L ] - < MOLEX(2 JET
{1 type)
S425 —— + Higheoument, High sccuracy
Conrecior Through hole: « Corwersion Pation 1:5000
n m:m:}“ Clamed loow | a0 Eversem) 2 0008 28 @ ormectr | MOLEX(2 types) JST
{1 type)




Application notes

«<General Considerationss

wlipen loopo

1. The sensor uses palar electronic components. When the
polarity of he power supply is mistaken, the sensor is damoped.

2 Static elecincity or excessie vollage can norease an offsed
woltage in the Hall element, and couse offset voltage o change.
Plesse exercme care in handing and apphcation.

A In order fo prevent the influence of noise, the we of bwisted
cable or shielded cable for the oufput bne is recommended

4 If usang this device within a magretic fiekd genemied by other
devices, the specifisd acouracy may not be obtzrable.

6 Our products [sewveral models are excluded ) are adjusted
with the trimmang method by the measurement condition
{Load resistance, Power supply voliage} of specification
sheets. Therefore, chevacteristios (Ofiset, Output, eic ) and its
dessiation may be charged n different cirouit conditiors from
the measurement condifion. All change cheractenistic iiems ae
not indicated on specification sheets.

. The perfomance of cument sensors: with trough-hole (aperie)
is dependent on the pasition of the primary conductar. Tamura
specifications anre based on a pramary conductor completely
filling the fhroughale (aperture) anss,

7. The cwment sersor rated current n DG Amps.

B Plezse use mating connecior with equivalent jeminal plating
material fo irsure proper operation and avoid possibiity of

4. Plzase do not store n high=tempemature and highebumidity
siorage erironment. Please use i after corfiming soidening
when it is kept for six months or more. (product soldered with
subistraie]

10 We recommend perloming a zero ofiset adpesiment by measring
the ofiset voltage at starfup. In continuously operation for a few
maonths, or & change of ambient femperature or humedey s brpe,
wae recommend reguisrty perfomming a sero offsst adpsime &t
Ibeing iding (it is clear that the ourent is not apply) .

11. The current sersor doesn't hawve bullisin probection crouit
|devioes and fuses, eic). As a feilure mode of the sensor,
there is & short cirowit and open state. in the case of a sharts
circuit state, the abnorsmal femperabune rise of the imerral
parts s assumed, and fhere = a possibility o smoke ard o
ignitee. if it is used in safety ontical crouit blocks, please e
approprie measures by projection devioss, protection cinouits,
et For closed loop =fps sensors and fux gate [cossd loop
type) sersors, Bhe consumption current of the seoondary power
supply vanes in proportion 1o the messurement cuenent.

1. High frequency primary current may result in excessive heating
in inon magnetic core and cause damage o inbemal cirowitry;
for high frequency applications select curert sersoe with ferrite
oone marerial

2 I the measured curent exceeds the rated curerd, magretic
oone saburation will ooour and the ouiput voltage signal will not
lber nearly proportioral o the measred ourent.

aClosed Listpoe

1. For closed loop cument sersors plesse insue the power supply
valtzge is balanced, symmetnical, and, applied simuliansously
o avaid poterdial moresse in OC ofiset enor.

2. Mamimum rabed curend messurement duration s imedependent.
Maoimurmn rabed cument applied n excess of te time it can
resulf in damage io irdemal electronic crcuitry; plesse corsulf
Tamura for assistance.

A When using a messurement resision o cormeert oument ouipul
o voltage ouipul select & resisior with stable femperabune
characieristic o rsue acouracy of the ouiput woltage.

4. Compersation current supplied 1o the secondany winding wones
in proportion 1o the measred oument besed on the coreersion
o, [Hh KN = secondary tums) Plesse insure the PSU
has required ocwrent capacity fo supply compensation oument
o the: secondany winding.

cFlux-Gates

1. Compensation current supplisd 1o the secondany winding wanes
in proportion 1o the measured oument. Please rsure the PSU
fhas required curment capacity o supply compersation oumesnk
o the: secondany winding.

2 There is 450kHz ripple voltage present on the output and
referenos output voltage signals . An exiemal capacior maybe
added if necessary.




Part numbering system
—

Ex)

$22 P *** § 05 0000
08000 0

0 Model (3 figures or 4 figures)

@ Conbrol power supply type (1 figure)

L## 0pen loop sysiem (Magnetc Proportion System)
Se%  Closed loop system [(Serdo system)

Fae Flugsie sysiem

L& #® : Open loop system « One chip ASIC

@ Mounting configuration (1 figure)

5! Single supply D Dual supply

@ Power supply voltags (2 figures)
15:16v 05: 56V

@ Special specification (4 figures_MAX.)

P Through Hole bounting Device
M : Suriace Mount Device
S © Bolt-on Device

@ Rated curment (3 figures)
Ex}
2A5 : 2BA
Q50 - 60A
1TO - 10004

005 : BA
S00 © 5004

Ex)

Special specification
With a bushar

gl

With a comer

Comnecior Maker : JST
Comnecior Maker : Molex

Saturation curent is increased.
Sexcordary coil :1000 Tums
Sexordary coil © 5000 Tuns
Sexordary coil © 2000 Tuns

<|mM|(x|Z|E|(e DD

D / ICOl I l Singel 3 | B-2550 Kontich | Belgium | Tel. +32 (0)3 458 30 33 | info@alcom.be | www.alcom.be

electronic
ASTELIAU TECHNOLOGY COMPANY.

Rivium 1e straat 52 | 2909 LE Capelle aan den ljssel | The Netherlands | Tel. +31 (0)10 288 25 00 | info@alcom.nl | www.alcom.nl





