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B Introduction =

In general, the device which is electrically separated and isolated between
the input side and the output side, and whose output signal is controlled by
input signal, is called Relay.

Relays are classified in two types. One type is with the contacts and the
other is without the contacts(Non-contact). The main products of the
contact type relays are Mechanical Relays, Reed Relays and Mercury Relays.
PhotoDMOS-FET Relays are the Non-contact type.

PhotoDMOS-FET Relay consists of LED(Light Emitting Diode), Photodiode
Array and two MOS FETs. Input side consists of LED and output side consists
of Photodiode Array and two MOS FETs.

Input side and output side, optically coupled, are electrically separated and
isolated. The two MOS FETs of output side are driven by the photo-voltaic
force generated by Photodiode Array when LED emits light. Since these two
MOS FETs are connected with source common, PhotoDMOS-FET Relay can
control AC signal or DC signal.

Since PhotoDMOS-FET Relay is using semiconductor technology, its life
span is very long, high reliability and high availability comparing with
mechanical relays. As PhotoDMOS-FET Relay is Non-contact type relay,
operation sound recognized in mechanical relays is not heard from
PhotoDMOS-FET Relay. PhotoDMOS-FET Relay is driven by LED, therefore it
can operate accurately without being affected by inductive noise generated by
the drive coil as in the case of mechanical relay.

— Iz A E IR EE - g S T w T, ANIDESIC X > THES 2 FIHT
LTFNA A ) L —F0ET,

YL = RELS DT LAY L— L ERT) L —02fENH D £9, A5
L—ORENZDDICAA=ANY L — BV L—) PU—FVL—, KBV L —%E
7% D ¥9, PhotoDMOS-FETY L — 134 DMEEEH Y L —I123% Y% L $7,

PhotoDMOS-FETY L —iZ, LED(FXF¥ A A —F), 74 ¥ A A —=F7L A L2000
MOS FET2:6 R8RS N g4, ASMIZLED SRS, M7+ v ¥4 A —F7L
4 £2O5DOMOS FET2 6 S 3, AJHIE HENEERE S S, BRI oRE - fofs
INTVET, LEDDRENETLE 74 P AA—F7 LA XY EREIVBFHEL, ZOkE
Iz X b BEOMOS FETHEREI S ik 4, 22DMOS FETIZY — R - € THEfii S
TWETDT, ACIESH % W IIDCEZDOHIFEIZ T,

PhotoDMOS-FET ) L — 38k F 7 /7 u P —2fiH L TOWETDOT, A A=A LY L —
s LT, FaodEicE . mEEE L SERAMESS D £, 4. PhotoDMOS-FET
VL — 3RS YA 7OV L —TTDT, AAZAN)L—D k) BEEFIZL A, H
I, LEDTEREI SN TVETDT, XAZANLYL—DE I IEENIT 2 a4 vr05ET 23
) A REINT, IEECEFZ LT,
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B Features B

@ Switching of both AC/DC AC/DC3&F
As the output consists of two MOS FETs connected series with source common, AC/DC bi-directional
signal switching is possible.
HilE2>dOMOS FETHYY — A+ 2 CTHEIIEH SN T E DT, AC/DCRIRESDAA v F
v JISHRET Y,

@ High Reliability and Long life span &M - R&EF®

PhotoDMOS-FET Relay does not have the mechanical contact. Therefore there is no defacement of
the contact. And life is practically unlimited.

BB Tl CIEERITTOT, A A=AV ) L—0D K ) BEROERENH D £X A,
FFTIEKARTY,

=

@ Compact, thin, light and high density mounting /\&Y - &5 - &8 - SHEERR

Due to compact(DIP/SMD or SOP package), thin and light, high density mounting(reduction of moun-
ting area and volume) is possible. The thickness of the SOP package is around 2 mm. Mechanical
relays cannot provide this kind of thinness.

/N (DIP/SMD, SOP/Sv /r—3) - RO 7 DB EHEYE (LR, AREOHI) 2SR TT,
SOP Ry r =23V —F YL =X A=) L—TCIREHHE R wiES 2mmfE 2 FEHI L T d,

@ Calm &b

Due to Non-contact, there is no sound like mechanical relays.
TP DID AN AN L—D k) T IEH D TR A,

@ No chattering and Bounce F+ % U > /N7 > A HMEL

Due to Non-contact, there is no chattering and no bounce like mechanical relays.
MR DDA D ZANI) L —DE) BT 2 ) v TRNT VABH ) £9 A,

@ High switching speed X v F Y7 AE— RO EE
Due to semiconductor relays, high speed switching is available.
R L — D7 DR A A v F v I HEETY,

Low Off-set voltage & 7tz v R EBEAVNE W

Control low-level analog signals #/)\77 O 7155 O HEA A EE

Due to MOS FET's output, Closed-circuit Off-set voltage is extremely low to enable to control low-
level analog signals without distortion.

HIJIZMOS FETZ I L T £ 9D T, 4 7%y MEEDHRO ThS (L Buh 7 Fu 7155 2 Bl
filfHcE 7,
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@ Low operation current(Power-Saving) EEMEER (BEH)
There are also high sensitive product series. Their recommended Operation LED current is 2mA.

They are suitable to battery-driven devices.
HELEF MR A 2MADEEE Y 4 708 b H D 9, Ny 7V —BREE 24 EIcR#E T,

@ No need of the power supply to drive MOS FET MOS FETERENEIRNAE

Since output MOS FETs are driven by photodiode array directly, a power supply to drive output
MOS FETs is not necessary. This results in easy circuit design and small PC board area.

74 FFA X = F 7 LA XY EEERET 2 729, MOS FETZBRE) T % 72 0 OBEIFIRET,
MEEGEIES 2 B, 7V v M ERRROEH N TE LT,

@ Stable On-resistance 7 VIEHNRE

Due to semiconductor, On-resistance is stable comparing with mechanical relays.
FHED D, AA=ZAN) =KD I VEHDEEL TOET,

@ Low Off-state leakage current {EFREFRNER

@ Controls various types of loads &E&f K

Control various types of load such as relays, lamps, Light emitting diodes, heaters, motors, solenoids.
VL= 7 I AFT—F, e—F—, =%, VYL /A izl cE 7,

@ Extremely high Input-Output isolation A /IFEISEL iR

Input and output are extremely isolated by the optical coupling.

AR EIC K D BRI TwE T,
@ Vibration proof and Shock proof Bh/-fitE - &R

Due to semiconductor, the products are free from vibration and shock.
PR T DD A=A N L — X DitFE - HEEEMEAL T X T,
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B Applications 5Hf

@ Measurement Equipment EHRIBERR
Memory Testers, Logic Testers, Board Testers, Data Loggers, Multi-point Recorders, Flow meters, Timers
AERVTARY, ¥y 7 FRAY, R=—FTAY, F—=8ay, Frilsat, iEet, &894 ~—
@ Telecommunication Equipment B{EH25
Modem, Electronic switching system, PBX, Multi-function Telephone, FAX
T L, KM PBX, ZHEEEREGRE. FAX
@ ndustrial Equipment EEZEHEER

Robotics, PC(Process Controllers), PLC(Programable Logic Controllers),
NC(Numerical Controllers), Compressors, Thermostats, Relay output I/O boards, actuator drivers

uiry b, PC (FuktRavitu—7) , PLC (Furo~=7n-uvy sz -avtu—7)

NC (KBRS | 2> 7Ly WIEHEIR, VL —HJOR—F, 77F2x—8 F745—
@ Medical Equipment Ef&i#aR

Electrocardiograph, Electroencephalograph, X-ray CT scanners

DR WEGE XERCTA % v

@ Security Equipment B5IE - BrSHEER
Home security, Office security, Building security systems
KL - FERIT - EVEPEEE

@ Home Electronics Equipment ZREBXHEER

Air-conditioners, Rice cockers, Refrigerators, Microwave ovens, Wash machines, Internet TV,
STB(Set Top Box), HNB(Home Network Box), Amusement instruments

I7ay, RERE, WEE, B vy, Rk vy —2 v TV,
STB (v r-Fy 7Ry Z7R)  HNB (F—2L 29 7 =2 - RV R) . 7Ia—RAXA ks
@ Office Automation Equipment OAH2R

Personal Computers(Desktop PC, Note-Book PC, Mobile PC), Word processors, Printers,
PDA(Personal Data Assistants/Adapters) ,LAN(Local Area Network)

n"yay (FRZ by 7, J=b7v 7, ENAN) [ T=T0 TYE,
PDA (#rfE#iiA) . LAN (R—ALZY 7%y b7 —7)

@ Tele-metrical Equipment RfgsHElEE
Automatic meter reading systems, Home medical equipment, Plant watching systems, Security systems
HEpREALE, fEEREEaR. 77 v PR AT 40 B - BiSKERs A 7 4

@ Other applications requiring small size, high performance, high reliability switching.
ZOf, NE SR, BERORA Y FehEET BDEF
Compact power supply, Electrical music instruments, Signal controllers

NS R TLE SN B S N =R | S
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B Circuit Block Diagram [EE& 70w 7

4pin Single-channel for AC/DC

6pin Single-channel for AC/DC

4> AC/DCETIFRA 1 [EE& 6E>AC/DCEafFA B SE>AC/DCEafFRA2[E B
4 3 6 b 4 8 7 6 5
1 1 1 1 [ 1 1 1 1
Tl |y —y=] [l Tera]
T—_T 'r_"r T—_T1 T—_T
A N N N
il Kl 1
1 2 1 2 3 1 2 3 4
+) & +) & +) O *# -

B Internal Configuration & Operation

RERE R & B EIREE

@ nternal ConfigurationEfHERL

O— — O
* il
AB | 1. T il WA A s
Input | ¥ S E] MOS FET | Output
ES 7 B&
* E x2
s +
Light
o— O
LED Photodiode  Control Bi-directional
array circuit MOS FET

@ Operations ENERIE
ON Operation Bjff:IH

1.

When input current is applied on the light emitting component(LED), LED emits the light.

AN AN 5 & FEEHT (LED) AL £,

Photodiode Array generates the photo-electromotive voltage, receiving the light of LED.
LEDDYG 2 26T, ez BIEICAHL £7,

The photo-electromotive voltage is applied on the MOS FET gate via internal control circuit.

24 S NI BIEDSBICER T & AL HIBIRIE IS X - T, HMAMloMOS FETO 7 — McHIME L E 7,
When the voltage applied to MOS FET gates are charged to over the threshold voltage, output MOS
FETs turn on.

IS N2 BHES L E Wbl kg 2 &, MOS FETIZA VIRBEIC 2 b, AME»A4 v LET,

OFF Operation {2J@Kf

1.

When the input current is shut off, the light emitting component(LED) stops the emit of the light.

AN OERDA 7127 % L3OLF#T (LED) DFLIMEFIEL £7,

When the emit of the light stops, the photo-electromotive voltage of Photodiode Array comes down.
LEDOFENME LT 2 LB NHTOEEMET L £ 9,

When the photo-electromotive voltage generated by Photodiode Array is decreasing, the charge of MOS
FET gates is discharged via a discharge circuit in control circuit.

TR IR FOEEME T T 2 & WBIZHT & 1 IR & > TMOS FETD 7 — b i A%
BINET,

By the discharge from the MOS FET gate, output MOS FETSs turn off.

MEZ 5 EMOS FETI3 A4 74RfEIC 4 b, AMEESA 712k 7,

8pin Dual-channel for AC/DC

HR\tt PEBERERR
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B Load connecting Method
BRI /305

Type Load Connection Feature
1T =i A B R
_ olF_Ej . [:?3 oo | ¢ Control bi-directional signal.
4pin AC or DC f e —— | WrmoESEHETERY,
|L>
11, EH & Control bi-directional signal.
J
A | ACorDC J,”_E WHHDES EHIETEET,
VL(AC or DC)
F, On-Resistance is 1/2 of
o— o— LOAD }——ry .
1 2 EHH T A-connection .
. (DC)
,JM_E P e 2 Make-contacts
6oin B DC (Source Common)
i
P ] FVERHABBO /2L RDET,
014:] ul A—TEREBDET,
e EHj—l \ .
JE oo | (BLY—Z-OEY)
VL (DC)
Ie On-Resistance is 1/2 of
o—g ——{LOAD }——ry .
C DC B 2 EHJ_ T B-connection.
V. (DC N -
JE P AVIBTHBERD/2E730D £,
IF
°|F2 T4 s 2 input and 2 output
- | TEE S QAN ERDET,
1z @] 9
VL(AC or DC)
8pin AC or DC
IF
T4 3 1 input and 2 output
: VL (AC or DC) 1]\732&7}@&%&@0&‘%
1z 9
VL(AC or DC)

KRVtt PEBERAERR
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B Description for use {EFR7E

@ Driving Method EEENRICDWT
To drive PhotoDMOS-FET Relay, control input LED current. In practice, a constant voltage driving is more general.
PhotoDMOS-FETY) L — % Bi# ¥ 2 72012k, ASMIOLEDE AT L 3, [\l L, EBEEWNE—RITd,

@ DC Operation EfEEERS

The figure shows a basic example driven by DC voltage. In this case a resistor Rs is required to limit current. Rs is
calculated using the following formula.

FEAWLERBIEKB OB TS, ot ERHIRES RSN EICZA D £9, RelIAc k> THRISNE T,

Rg = Vin - VF
Ir

(—o0
,_]3 EHH Vy,: Input voltage AHFEE

1

V;: LED forward voltage LEDIIE /5117
1o I;: Operation LED current B){ELED&E L (AJIE)

In this case, Rs should be less than calculated value considering
temperature dependency.

HL, B IEIE RS2 B L CRIGERAL DNS L b D2 ENET,

@ Transistor Operation k<Y I Z % BRE)
The figure shows a basic example driven by Transistor. In this case a resistor Rs is required to limit current. Rs is
calculated using the following formula.
kI VY AYIC X AN LEREITERB OFITT, oy, ERHIRESIR2NEIC 2D 97, ReidX X - THEI
INEY,

Rs = Vec - VCEGa - VF

T Ir

< In this case, Rs should be less than calculated value considering tem-
Re =%, Rs perature dependency.

COWE S, MEREER E2BIEL T, SHRAL DASORsZEVET,

2 Vee: Supply voltage BRI
VE j 2 Vi: LED forward voltage LEDIE 5[/ 8 H:
H Vg Transistor collector saturation voltage 7> P A% DaL 7y fifldE
Veron: Transistor collector voltage when Tr is OFF. 7> Y 2% OFFH%@:! LI YEI

If the leakage current through LED is enough low when the transistor is off, Rc is not necessary. However in order
to more steady operation in Transistor OFF state, it is necessary to bypass the leakage current by Rc. In this case,
VF (off) should be less than 0.5 Volts.

b7 v Y A% HOFFIRFIZ BREIRIEE O LEDIZJial 2 e B 23 70/ S WA, ?ﬁh EiE NA XA BI|PIRCIIAETT, T VYRS
DOFFIRFIC 7 v P A8 DIRIERIC L D HIHIASA v LAav & )12 570icid, IIERZRCTNA SALET, 208 Vind30.5V
M2 X IcRELET,

Recovery LED Voltage for steady operation
S22 I 2 -0 0, HIRLEDERE (LEDIEATERE) DR

VFrof) = Vcc - Vcgefm < 0.5V

RS PRI
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@ TTL or CMOS Operation TTL/CMOSERES
The figure shows a basic example driven by TTL or CMOS logic IC. In this case a resistor Rs is required to limit current.
Rs is calculated using the following formula.
TTL®H %\ ZCMOSE ¥ v 7ICIC & 2 HARW R EFE-RE KT, Zoa, ERGIRGIRsSS%EIC 2 D £9, Rsix

KA Lo THEINET,

g Ve Rs =_Vcc - VoL - Vr

Ir

In this case, Rs should be less than calculated value considering
temperature dependency.

C DY bIMERIAE S 2B L T, AHRAL D PPN S VR EIENE T,

u]
] 3 E EJ Vee: Supply voltage i
u]

Vy: LED forward voltage LEDIE /7 &[T
Vo : TTL/CMOS output voltage at “L” level TTL/CMOS “L” L )V D JTEE
Vou: TTL/CMOS output voltage at “H” level TTL/CMOS “H” L )L i

Recovery LED Voltage for steady operation
EFE2EE2 EBT 27200, {JFLEDEK (LEDIEAMER) DRk

VFof) = Vcec - Vou < 0.5V

A pull-up resistor Rp is necessary to bypass logic-high leakage current with sufficiently small voltage drop to
ensure an OFF-voltage less than 0.5V. Rp is not required if the logic output has an internal pull-up circuit that
is able to satisfy the OFF-voltage requirement of PhotoDMOS-FET Relay. With open-collector TTL outputs, Rp
is always required to ensure that VF (off) < 0.5V.

OFFHIEZ0.5VEAFICHEFICT 27201130 Yy 7+ N A DR Z S RAT 570 7“»7 v 7 HHRpLITT

uYy 7 OMInAt 7EEEMRESE 2 2 ENTE2WHBINT v THEE > TO25AICE, 707 v 7HPIRpIELED H
FtAh, By ZOMIDA =TV aL 7 ¥ DTTLOLAICIZVE (of) < 0.5VEAEFHICL tciw:@]{’ﬁ@f:m: 7Ty TH
PIRpDILEETT,

o Vee Another example circuit that can be used with open-collector TTL gate

is shown the following figure. This driving circuit eliminates the extra
pull-up resistor, Rp, required by the circuit in above figure.

A =7 avL sy BHOTTLOMEN S N 5 B & OB OERBIIEEH KIS R S T
%RS 9, ZolEETIE, EXO 7V T v TS IRpZ AT 5 2 ESHERE T,

In this case a resistor Rs is required to limit current also. Rs is calcula-
ted using the following formula.
Zo%ab | ERTIRETIRsSSH I 2 ) £97, ReFXAUC L > THRIEE N E T,

Oﬂ —(] ]

Open collecto :OC VE ] 2 E Ej v v
TTL _ CC - VF

JE ul Rs = Ir

In this case Rs should be less than calculated value considering tem-
perature dependency also.
ZOHELMERAEZZIRL T, FFEAL D PN STORsEZEDNE T,

@ High Speed Operation &R v FY I HEICDNT
Vce =5V, IL = 100mA

R1 =300Q , R2 =51Q, R3 = 82kQ
C=2.0uF

Y

Ra% Re On the above mentioned circuit condition, the Turn-On Time

R e of AA30, around 0.2ms at Ir =10mA, becomes around 0.03ms.
]REED—VWﬁ AA30DEA . KERDEIEEET, TF = 10 mATHO.2ms D EfER; A3
N £90.03msic 2 ) £5,

M\t PEBEERR
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S
E3

B Precaution =

dlinl

=y

7N

@ Input Surge Voltage AAEIY—IEBEICDWVWT

In case that reverse surge voltages occur at the input terminals, please connect a

1 6
O_/\/\/\/_IK—E H diode inversely in order not to apply an overrated voltage on them. The figure
I 07_2[ :? shows a typical circuit example to protect input pins from reverse surge voltage.
3 4 NI ICLED#E D Loy — O 23544 2 5413, Wi — Pk 54 4 —F
= = ERALTS EE 0, 2OREMARSHEERICHLET,

Output Spike Voltage HABIZA/INA VEREICDWNT
o

LOAD  If inductive load generates spike voltages which exceed absolute maximum rating,

o———
EE O—Ez ° G ; spike voltages must be limited by a clamp diode or a R-C sunbber circuit connected
H ' across the load. A long distance wiring caused inductance generates spike voltages,
so it is required to design wiring of circuits as short as possible. The figure shows
typical circuit examples.
b NN IR K ERE 2 B2 5 A 84 7 BIEDAT 28 EAR O & 1d, A8
No—;c £ 7 BIERHIRT 2 (BB R AL TAES G, 2o, MRREEC T2 404
°d I ADPEL, AL VEIEDFELETOT, TE SR RIS E 5 T 5 G

DILEET Y, 2 DNENZ BRG] 2 IR L £,

Q@ ERUIERRAYFUIZITSHBEDIR
Maximum response frequency depends on input conditions(Ir, duty) and load conditions.
PhotoDMOS-FETY L —d i, ANZM (r, Fa—7 1) « AKX D RNISERBE#ED £,

@ Use in Parallel t5ERICDWVT

In principle, it should be avoided to use relays in parallel to increase the current

] 3 capacity. When using them in parallel, do not exceed the absolute maximum rating
H of the load current for each relay. However the usage in parallel is effective to
a —O reduce On-Resistance.
EMAREKE (T2 HITOWIIEHIZET TN v, WIS 2546, 202
NOFENRIERE D AMERBHNTIEH T SV, AV iz~ Levhaie
B aE _hfj AT A E B UE T
O ("

@ Short-circuit between input and output UEFEDEEHEICDWT

A short-circuit between input and output pins should not be made because it causes a damage on internal circuit.

VL —BfEdic AAEZ G S E T M S v, NEIRSZ T2 2 835D £9,

BRECR A PR
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B CHAICELULTOTER

1. AERICERHESINTCRBTE. REUE. [EFARFCKD, FSRUCEEITZHENHORITD
TCTEATEV, Kz, IGROBA - BRFE. BEXRNWRERAEZRLIEZBDTHD, E=FD
TXEPREHE. TOMOHENDRERIC ULRIEXTZ(E. REEDFFEZITSEDTREHD XA,

2. Lt (IRE. ERMEO[LICEHTEDRIH WRDME L, WENEETEIHD XA, R
RAICBRULRLTE, BEIMEVEBRAGEED LD, BARIICBIMECREZRESBVELSE
BVPYRTLALETOTRNRBRERFEHEMNNCLET,

RER(E. LR OO DERKSE. MEFHA. RFHHEHA. ZEEBEREDOBHTHEME
FMZEBERSNDIEEP Y RT ANDERZENERFIULTED I BA, INSOARCSERES
EZDBEIF. BANCEHERLIRTTEHKBNEI,

3.  KEHCERULIXULTE. BRER. HEEEaE. REFEFORIEEATSEA TV, B
BRICEKDEULHEREDZE L. ZOHERROABRENAITEEDLED L, RIBVWEZULXT,
BE. CCTORBREFMAREFEZTKRITD2HDT, ZNICXDFEHRINDEEE. RIEOX
KHOSFRASETWELETT,

RIHEZBZ TDEMA. Ro7EA. NEYRBERDFL, REFORTANICLDIHEICDOEIL
TR BHTREEZEVDIRITD TS TETS,

4.  AEBICTHSNICABTZIUCEMTEHIZE. BERIDILEFTEEB TS,

I —
OKITA WORKS CO., LTD.
W= PEHRIER
T150-0043 RREIBEOEERIR 2-10-7 HARCLI

TEL. 03-3464-3561 (%)
FAX. 03-3464-3482

[URL] http://www.okita.co.jp
[E-mail] sales@okita.co.jp
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