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WHAT ARE PHOTORELAYS?
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(Solid State Relay)
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JANJL—tEE

SO6 Package S-VSON4 Package
‘ 3.7x7.0x2.1mm @ 20xumx18m
Frame Type Substrate Type

Epoxy Resin

Silicon Resin

Epoxy Resin

Substrate

Semiconductor relay
MOSFET : (Metal Oxide Semiconductor Field Effect Transistor) PDA: (Photo Diode Array)
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LED/PDA/MOSFET x 2pcszfiHENE TUL —HEew =R

Voltage
Generation

isolation
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Photorelays feature vs Mechanical relays

Photorelays Mechanical Relays
(MOSFET output photocouplers)
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Photorelays Mechanical Relays
(MOSFET output photocouplers)
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Photorelays Mechanical Relays
(MOSFET output photocouplers)

—O O 1 B
}QD ﬁ Diode 4 Relay
— B

b R,
I Small number of parts W @ NPN
Can be driven with just
two batteries Ry
| Large number of |
parts.
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Photorelays
(MOSFET output photocouplers)

INPUT
(LED)

us b | ps

OUTPUT
(MOSFET)
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Mechanical Relays
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Hot switch(TX Tt

Case of HOT switch Case of COLD switch
_/UH I_ ) ON/OFF signal
Load (L,R,C etc.) .
sr\llgltorelays ’ &r
Vee ___ Driver SW.
photorelays
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ANZHIWIL —EDLEER

Mechanlcal relay Photorelay Remarks
(Signal relay) (Feature of Photorelay)
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J5EA%ESNR 1 (cont'd)

A A EMERE BV s A - B OgEFTE 2R3 28E/£ (High POT)
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Absolute Maximum Rating: Maximum value which can never be exceeded during operation, even for an instant TOSHIBA
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Mode Equivalent  Operation Example

Circuit

= [ LED:ON Resistor
A 4 = =
T I pF S VouT
VDD*RL
— VOUT = oN+RL
77f |\UI/_(:(;j)}ﬁ}ﬁtjj?g%b\ﬁ&bijo Xh:h)l/ljb_t LED: OFF Capacitor "r_|_L Square Wave Instantaneou§ current
DAEFRBNEICORFETHD . XH=HIL —EBESRZ DR e flows et the rise and
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RL | || 1L \
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BN FEAFEEELEDICERZRSBVARE (MDA TIREE) TOMOSFETIn FREIOFFEFE. IFEEIFIR
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AAwF>J 85 (tON/tOFF)

Switching time — LED Input current Switching time — Ambient temperature
Diagram 1 Diagram 2
1000 1000
— V=10V
R, = 2000 t
e T =25°C . U.N
—_ — .--"""'—.‘..-—.---.—
_01: ton _g ——— |
5 100 e ‘ _.E 100 = --_“-__ |
z - g | X
M _ ’/T_ _ 5 OFF
L[] N V,, =20V
R, = 2000
I S 1 oern
10—
10 40 20 0 20 40 60 80 100
1 10 100
| (mA) T (°C)

ALTCEDERRDN A1y F IS RENREOTRAME2.0msZE . REFBLEDTO0.2ms
LEDEBRN KSR DEFECHEMEL . BIFRFREIOFEHENFIgEL 12D,
SEENSCRDELEDOFENRENRKD. PDAORENEES., BIERENERESD
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{ECxRE(F ?

FEREOER (BMBMHzZEL L) {E520NI 3R, FEBARTEFIZ5_ ENMDIESIFDRFZOIBEDINGDSIzsh. TA ML —E@ER 0. @B NENE T,

Input Signal Insertion Loss: LED ON Insertion Loss: LED OFF
0 0
2 ¥ ! 2
4 N\\ 4 N\
Output Signal 6 T T\ 6 // N
Distorted square wave — 8 — B / \
@ -10 @ -10 . 7 ! ,
/ / = .12 | | - | ] | - \. = -12 \
-14 14 /
16 I | L1 | ﬂ\ 16 4
-18 -18 /

New -20 -20 4 /[
Product 0.1 1 10 0.1 1 10
(Low CR) \ . f[GHz] f[GHz]

" BEREICRBEIL— LTIV DA AT AR TR S RENE(CRBDEATEE(CLDFv ISP AR CEDA
' A TUBIHESHEB UKD, SE=HF2ZNTFHD, ATRRE(CBVWBESHMEEL
PI<HRD.
Fo. CELRR D ICEDHIRNFEAT D
Current
Product CXRIEBNMNEKRBETIREDINMRCRDIERZRICEDEE T (50A—LARYFI%FEN [ L

93%.) =>CREOEIENIBERWW—RUL —DESHZ N EIEE)

Better high frequency characteristic. More accurate reproduction of test waveforms TOSHIBA
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LEDOHEE &R

ABNOLED(Z. Fit g BAMECRRECI O TREESILLTVWEFT LEDREAFHE (BE—0Ovh) ZEECHMEELSET YT,

F50%%dn : RIGHEMHER50%F i CHEERRIZ(LT—A(CHITD
FHZEERAVCOTA R H ERE(SEUIFEET B,

FO.1%%dn : RIGHIEHER0.1%56n CHERIFZLT —5ICH1TD
AVG-30D 51 > NEH ERAE(OZEUKEE T B,

GaAs LED Projected Light Output Degradation Data GaAs LED Projected Operating Life Data
Diagram 1 Diagram 2

,;,:E 10 AVG (%) AVG-30 (%) — Projected F50% operating life  ——  Projected F0.1% operating life

—;— — 10000000 : T - ;

= = I,=10mA —

S 120 @ . .

= ; 1000000 : —amA—

« 100 = _ lo=30mA

2 2100000 [ -40mA —

Lo 80 5 —— I,=50mA —

- S 10000 _—

= 60 =

o =

5 40 QU_{ 1000 Failure critena for light output

E— o degradation APo < -50%

© 20| I.=50mA a- 100

= T =40°C 2 3 4 5

51 G a | 1 L1 L 1 1 1 UK{XIID'SJ
1 10 100 1000 10000 100000 '22_,, l!litl "']] 3'5 E-U L'IE. I'] :liﬂ -E:[] _;:3

Test nDuration “'l) Ambient Temperature (°C)
TOSHIBA
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B ZIANL—FT—4

>— b

LED/IEEER

FEFERE25CICHIFRAIBIOLED (FYHLA—=R)

HIRLRV R AER.

RANENCOEEAN TINFDLIHETHE,

Absolute Maximum Ratings (Note) (Unles

PHIFEEE

5 otherwise specifigd, Tz = 25 °C)

Characteristics Symibol Nobe Rating Linit
LED  (input forward cument a0 me
It forward casment derating [Ta 2 25°C) Al=iAT, 40.3 miAEC
Input reverse voltage Vg 5 W
Junction temperature T 125 <
Detector |OFF-state output terminal voltage < Y 40 W
OM-state curment < by 120 m&
OM-state curment derating (Ta225°C) AlowiaTa -1.2 miA=C
CM-state cument (pulsed) {t= 100 ms, Duty = 110 loas 2360 mA
Junction temperature T} 125 =
Common | Storage temperature Tag -40 o 125 -
Ciperating temperature Tepr 40 1o 110
Lead soldering temperature {10 s) Taal 260
Isolation woltage AC_80s, R H.<80% <=5 " S Vrmis

JANL—HABECENITES L DRIEIREE
SEHEDEANE. EHEROBZ LS,

A>T

BB TV ES(CHDAIOMOS FETIC
I CENRIEEREEROEANE.
EiR/3REEBDESE,
BRAENCDE FRALIFETE,
FERBEHEE(CLDZEAL,

A D el gkt £
A HEICEEEZ 12 BEEINNUER.
TEIFEIEDIC SRV PEFME,
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RZIANIL—FT—5—>— b0l

IRREIEA ==

LEDERZRIRVIARE GEEE) TOlmFfHE
DEBEDR=E(FEAMA-ROPNSv I BE).
JIEEREEFCRES(XCOBE=27EU TRN 3.

NJALEDEER

MOS FETOE DN AARRER(TIRBIZHIC
HERIEETROR/IME .

A AR

Electrical Characteristics (Unless otherwise specified, Tz =25 °C)
Charactenstics Symbol | Mote Test Condition Min Typ Max Unit
LED |Input foreard voltage Ve le=10 m& 1.1 1.27 14 v
Input reverse cument ™ V=58V i0 s
Input capacitance Gy V=0V.f=1MHz a0 pF
Detector (OFF-state current oeE Vo =40V 1 nA
Output capacitance Come [ e A5 B gk
Coupled Electrical Characteristics (Unless otherwise specified, Ta = 25 [C)
Characteristics Symbol | Mote Test Condition Min T Max Unit
Trigger LED current l=r | el el 3 mA
Retum LED casrent = oe== 10 phA 0.1
ON-state resistance Fosy [@ e a é l"'"
. Isolation Characteristics (Unless otherwise specified, Tz =25 °C)
Characteristics Symbol | MNote Test Condition Min Typ Max Unit
Total capacitance (input to output) Cg | (Motke1) =0W.f=1MHz 1 pF
Isolation resistance Rg |{Mote 1) |Vg=500V, RH. 260 % 1014 0
Isolation voltage BWg |(Mote1) |AC.80s i i] Vimis
AC. 1sinoil 1000
DC, &0 s, in oil 1000 Vdc

AJILEDICAREDLEDE izt
HJIMOSFETH A YREET @TEE}}M

A—>A DB E]

Mote 1: This device is considered as a two-terminal device: Pins 1 and 2 are shorted togethe:
shorted together.

. Switching Characteristics (Unless otherwise specified, T =25 °C)

and pins 3 and 4 are

Characteristics Symbol |  Note Test Condition Min Typ Max Unit
Turmn-omn time fen | S 200 us
— =7 Vo =I Y =5
Tum-off time toes | e " 300

ABION#E, HITERZN'10%I(CBDF TORE R,

A—> AR5
AFIOFF#&. BIIEAZN90%I(2FE CORFE .
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PHOTORELAY AND MECHANICAL RELAY
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JANIL—EEMNA> MBER MR (Lof 3)

0 &t - BITER
ANZHIWIL—DigEEERIEE PERERNEISEZZIMMEX THI CICFMRIEENZ LI RBRVDTIH,
JANIL—(F—BETETEIRZEBI CUFEIERIECEDF IO TFENINETT,

RS (ISHE1E)

O oL DB A EEOEEN . —EOREERI BT,
TNICHUTA NI —[ZMOSFET MEEBIRREIC B TR AT AL ONIRREE BOET . DE0T NIL — (bt
RIEREAIC . EASA CEA T BHE B TREB LR BT, XN ML —ORE YT+ ADBER
BAICRDFET,

HAOBIAIRREE - AViIEIR
© AL —DBE . AARFIEEEALBIER AL, Tt NIl — DB A BE - LDAAEFHAZNED. N0
IS, SEETANL — TN L — L0EAAEFI NS NEDEFTELE S .
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JANIL—EEMNA> MBER R (20f3)

O HAHEATIRES
HAOAINEE
ANZHIIL—(F. UL —DIFSENTRICA—T U ERDiEFENTVWE T, — 5. JANIL—(E. PNSv> 033> W62
FeDICTRICA—T O TIEIRBRWA. XhZHIWL - U TR DRIMERE (X350 IMF T DIREZFREDNNEL
R3GEaHhHHEd,

HAHARNEGR
ANZHIVIIL—DimE . U-IERIFFEALESDFEAN. AN —DIGEFEENENIISN 3L -JERNRENET .
J—Ih'= (Lﬁémﬁﬁ(gﬁb\f(i K —IRG(pAA—4H—) EEIRFEVET,

O =hireseg
JANIL —DOENMERFR (L. ZETHLyp1msELF Ttyp0.01msOERBEDESHDE T, Ffe. XHZHIWIL—ICHBINIRE
HNFBA. — A XNZHIWVIL—ESTFIVIL —TEEmsOENMERFREERDFE T,
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JANIL—EEMNA> MBER MR (30f3)

O LHEEETH
ANZHIWIL—DIBERFIAITEEBEDNIFHILIL—THE100mMmWEL EPMEELZ->TVET, JANL—DIFE
MOSFETZEMESEA NG LEDERN3IMAIEE T, *EEIFHRDJF'CSmA%;V(lOmWLXT) TTPDTI, BRCEoT
(. IFT=0.2MA(RX)DEDEHD. SEICEIREEETNRIEEERDET,

© EaEE
XHZHIIL—0DiE . DCIMITLAREACTAIATAROEDONLHD . TANIL — (T KEFD DR GEHDCEIR(ICLD
EXEh A ERDFE T,

© iE=iEm
XNZHIVIL— (352 BIERRIBA (ad%m. biEER. CIER)NSRBERIRIBIENTEFT. TANL—(3 1 alBSHER
TY. (biERE—H®HNEY)

O H1X
AAZHIVIL— (NI T F)IIL —TE60mMm2HDEITH
IANL—=(EH4X2.9mm?2 (2.0mmx1.45mm) OEREMBEOREHHD. 1 BRICKE(MFRIIHSCEIKRERA
R=ZXy "B FET
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DR I:I-l- H% EI%\I\\\

JANL—HEE-R

IFDF%ET A

AP EFE R (BETE/1BETR)
ANAIDFEETBE R
HAOAIDFE R (BREE/BETR)
HOBRIDRETEEE =
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JAM)L—EE—K
IANIL—(CERREBZBET - @EAMIDOESEE.. LUTFIRETA ,E\Ab\ibéuhb\awi@“

CERRFOABESREUAVRROIEDIC., %5t LDFE = -BEa] 2BEH UEIDT. CSZELZE0,
BEER AESEE1L FEAEMR FEARS FEAREA P =P Pt
CEALD | eex AHANOBEEX 38 o | [#=7> (IFT ONUB | [OEE EOLERICEB/AZ DREEBEOBEL
rEA BAMAMA BREO - X QB L OY— QIS Y-S
DR LOLERII3/12 DEEEBROEE
LEDFy T8 S3—h : IFT ONUAL [ 0@ Lob— @@ﬂ%mﬁ—ymﬁ
OF S DHiE GE S D%
1 T- DR LOLERI 451X DREEBEOBEL
2\ ped < <,J— [y B
LTIy e BT omp toy-s QRS O -SHR
®F S DitiE ®F S D%
Jor—258 Rk | [3a-hU=1: 1TFT| |OEE sl E OB R
- __ z E H = /&=
3) ONLAU QENNIBENEL DEIEREL (ER/ )
EPRNCRBERE | [ F=7>  IFT ONUR | |OEEE LOLERICEB/1X | [OREEREORE
I ' 0 QEE FOY- @@E&mv—/mﬁ
OEE FOLERICES /X DREEBEOBEL
MOSFv 58 33—~ IFT ONLAWHQEE FoY- QMEE FOY—-I%tR
®F S DitiE ®F S D
1L OEE LOLERICE3/1X OREEROSEL
2\ N4, <,J— |]— .
g%fg VIR S;UZ{\J 7T oms roy-3 QI LY -
®F S D OF S DHE
Nyr—SZ%E (FRECL 2A-N1)=5 IFT O TESULEOEFRENN

%)

ONULAL

|ommEEssL

ERREL (i BE)
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I Fd) oo n-l_jlj_lﬁ

IANIL—DIEZRZONT BIz(clE. AARILEDICMNALEDIEER(IFT) A EOER(IF) 2RI SOICERETUET
IF(&. NJALEDER IFT(max. EZE%E(C, U T REZZREIINENHDFTT .

Design IF(ON)=IFT(max.) xalx a2 (x a3)

al : LEDOEEFEZRLE  FFE(X)- 3000~ T THRRLES. (F;H1) BERENSE SLUIFENASVEZEILERFIAERDET . &z, LEDOBRICINZE(LRIFERD
(RE)  FIOT. ERICHRASETZE,

2 IFTORBEEEL  ([EriiiasolFT-Tan's, a 2 #&HUET (61 E2)

(RE0)
a3 : RSATEE EEOZEE) - BEN
. Ne IR ERTENE
EROEBOEM)
— :E "
GaAs LED HEERERFZLT -5 04! IFTORE ELmEARFIE
Diagram 1 Diagram 2
— X — X3o
5
140 . I, = 400mA
<< t<ls
120 E
=
E 3
< 6 - ; 2 [ 12mA@Ta=85°C
i s | [meed TV
IF =10ma 2 [ ] | | =T\ |
o0 | Duty =100% = . o S S
Ta = 85°C .
00 10 100 1000 10000 100000 40 -20 0 20 40 60 80 100
Stress Time (h) Ambient Temperature (°C)

Bl) BRBOIFTERAMFIEN 3 MA. Ta=85C. HiFEm 105 ERINES, &5TIF(ON) = 3mAx1.43/5Xx1.5f5=6.53mA < IF(&. 6.53mMA EHN3ES(CEEETUET, JOSHIBA

caXo




I Fo) ThY4 n-l_jlj_/£

SEENIN(LEDHIRIEFTIOE L ) KD E ==
BIE C3R®IEERETIF(ON)ZR(C, LEDICIE(CHEHT 9 2l PRIEMIEZKDHE T . LEDDIEEFRABICLSEERE T - TIERRE TD
REFE(VRHMERDO I DNAREEDFTT ) BLMES A (BREN) R FOEERF TOZBNMETY . FRAMER. ERIEAMTERHCECEHD
IRAEZZ R TITEW, ZOKF, I ML —DIFE R ATEIRZB IRV EEHEEEENE .
&Iz, BIR(Vco)BLUBFEI SR FOMHIEERNERETIF(ON) U L DBENHH D2 MEFEREVE T

Vcc VCC
IF R
|Fl R l "
H oa0 KO
} I::_—fil— Loan FO }\[:t'_j'
v Y| - N =
IN Vv
o+ ¢ Hr—o0 ) —H—0
VOL VCE(sat)
77
< Veo(MIN) —VF(MAX) — VOL(MAX) Ry < Vee(Min) —VF(MAX) —VCE(sat)(MAX)
IN== Design IF(ON) Design IF(ON)
*R,y D> VCCMAX)—VF(MIN) —VOL N> Vee(MAX) —VF(MIN) —VCE(sat)
IF(max) IF(max)
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Recommended LED Drive Circuit Example

RERBVRZTA NIV—DEFEN O] %

Calculation of LED current limiting resistor required for proper
C-M0S

Y operation of the photorelay
_|E R'\j: ; : E o Current Limiting Resistor
© H 3 4 ° Rl — VCC_VOL_VF(ON)
Vo, Y o— 0 5- 20mA
>/ 1 vowou
TRANSITOR /.y _ Calculation of LED forward voltage VF required for proper return
- operation of the photorelay
L R = 1 6
T
AEE: 5 Return Voltage (LED forward direction)
3 4
o—[ o0— ——0
Viu VOL/OH Viorr = Vee = Ry = Vou<0.8V
1 L

_F5ECMOSERFEN DR TIELEDH'OFFIRRET _EEEDMOSHONL TWBIEIC((EESa— k). JA XME[CEBNTHENET,
N> S ZABRENDIFE T (&)1 ANFRLE T DB EIC(ELEDEMFICEL10 k QOIEFTZ AN T,
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Input side considerations

HERY—S(CLDE DR . REA
)\73iﬂﬂ%ﬁ‘é?ﬁ?LED(:)\bi%%&@@f%uj:@ﬂ—D@@Eb“EﬂbuénT:i%/a\(:(i

O ANJ=FN3—NEELTBE = AHNLEDZANTEERNEME (A>) LR,

O ANZRTFIA-TUHELIHZE = ANLEDZANTEERNEE (A>) LR,
ER0E9,

SR —S(CLBH IR : XITR

ANIGFISHES —SBEMINDIZEF. A NimFESENTI (A — ReiEL.
FESAA A — MSHEMHE L _EOFEFEZEIIILRVTLIZE0,
TOARREEEHZ T 5 (RUET .

6

1
O O O
* 2 5
O O —0
3 4
o—| —0

Surge voltage protection circuit example for input side
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ATINDEEE X (@ EFEN DN

==H
Input side considerations

ANEFEOVYT)LICDOWT : [BEF
ANRIFEHEFLEDCANEIEU EOBARNEIMENIAZACIE

O ANJ=FN - NEEUIBE = AHNLEDZANTEHEERNEME (A2) LR,
O ANFRFIA-TUHELIEE = ANLEDZANTEE™NEE (A>) LRV
EIRDEY,

/\/\

A

VFF(max) v V VFF(min)

ARBIROWTIUONT : IR
ABNBIOERICUYTINESH2IHEE. T RISERUTHERULTIZEL,
® VF(min.)ICCALEDE (L. &

j
R

DT —3>—MNIEREHIN TS NHLEDERMEZHERL TEE0\,
® VF(max.)[CCADIEERDERAEIERZBRIRVLIICULTZEW,
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ABBIDFEETH DB EBESNTLRLY

Points to note for input side design

ADAIERNEDITONLRW : [RE

ADBIOFEETEFREN NJHLED(IFT)ICHU T, T+ HEIRINTHST . HdbF
EIERENZ(CONLRKR D, CNIZBFEEECLBANALEDD ERBLUFLEDD
RESEZTDCERELTORVWEEEENHDET

ABDBIETRNEDITONULRRLY @ TR
—FDEODJ:D(L*}JHH an-l_ERB l@tDEIFDRD-I_%}EJ_}L\RL/an

Pg.37 Pg.38
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ADBIDFEETH DB EBESNTLRLY

Points to note for input side design

SREE 1

T—9>—hCONHLEDOIZEEN1IMA (BERE (I Ta=25E) =ASAl IFEEHEZ IMATERE.
AFPROMEEIIS T IO ESETOEMFREER N CTETT,

UNU. EERSETHEINR,

NJALEDER (max.) LA TaeETUT,

Coupled Electrical Characteristics (Unless otherwise specified, T, = 25°C)

(FRAFTFRDZEER(F 25 EERTE . )

Charachenstics Sy Test Conditson Min Typ. Max Linik
Trigger LED cumrent l=r oy = 500 m& 3 &,
Return LED casment lec oep = 100 ph 0.1 0.5 e,
OM-state resistamnce Rown o = 500 mé, 1= 5 maA 2 0o

TOSHIBA
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ADBIDFEETH DB EBESNTLRLY

Points to note for input side design

=S
o IFTIEEEEECL ERUET,
tels EEOSISIGEEETIF=1mA<IFTERD
2 TANIL—FIFE AN TEEI X T A

lyy (mA)

: / IFE%ETHFIFT(max. ) 2R —X(TFEETU T,

40 - 0 A 4 B0 B0 00
T (°C)

Coupled Electrical Characteristics (Unless otherwise specified, T, = 25°C)

Characteristics Symnibod Test Condition Min Typ. Max Linit
Trigger LED cument l=r ey = 500 m& i 3 &,
Retumn LED cument lze oer = 100 pA 0.1 0.5 &
CiM-state ressiance Ry oy = 500 mA, I =5 mA 1 2 o

SESETOIANIL —BPaaENLRE (F60EC_ EFUTUL,
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LEDOD#ES

Points to note for input side design

KBS 2

T—H2—RNCONALEDDERAE3IMA (BERE(Ta=25%)

S BN EETICE RSN TV,

=AZAS IFEREHMEZ3MATERTE. HAFRATORAFEIEE TIESFSETOENMFHEERH CETT,
UhUHEfarERER 1 0 0 O BRI SETHEMELIRKIDTZ,

LE D@%§¢W1b%%reﬁ?u2n+ L/7:_o

Coupled Electrical Characteristics (Unless otherwise specified, T, = 25°C)

Charachenstics Syrnibeod Test Conditson Min Typ. Max Linik
Trigger LED cumrent l=r oy = 500 m& 3 &,
Return LED casment lec qer = 100 ph 0.1 0.5 e,
OM-state resistamnce Rown o = 500 mé, 1= 5 maA 2 0o

TOSHIBA
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Points to note for input side design

JR[EX 2
oo AVBE0 O EROLSCLEDIGEE T B it5
120 W@Aﬁlﬁb\i Zét_&)(c_ JE H%FEﬁ

100 ([ZRUT, S ADESBELET,

" SEIDIZEFFIEPRRENSIEHE T
. H10%%SIEUIIEHIC, IFTHEE

10%IBANLIZCECHDE T

Light output (Po) relative change (%)

® (IFT=3.3mA).
i e £OTIF3mMA <IFT3.3mAERDED
DI 10 100 1000 10000 100000 4’Fb72i<7237':é:%ii30

Test nDuration (h)

ABDBILEDDFEHE FIMHEEFZELTUVE,

IFE%ETIEIIFT(max.)ZN—RICSETOEMERE (LIS U h S5 {bZzE B UIceRst 2 HFELWELE T,
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Output side considerations

SIRY—D(CLHH DR

BEERENIN

: R

BEERICE EXERADFEA V)X /A X -ESDY - RENBEE I DHENDD. TANL—DHNFRFHEES
HENHNFI. (Z3-bSLUA-T)

O L HZEFHIa—MIEBELURSEES = ABHILEDAA-TULARLVDICETHEME (A>) LTL,
o L HEFHA-TUPELUIEES = AHNLEDZANTHEERNMNENE (4>) UL,

Ipeak
100%

90% --K
| @ 30ns V

\_I\
ablns

10%

«— 30ns —»
«— B0ns

» +—tr=06t0 Ins

ESD A RS : nsA—4—

500V/div  1pS/div

A )V )A TR« usA—4—
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Output side considerations

SIRY—S(CLDR PR @ XI5k

m /U2 AND
JNURS  ZBEG (BA/NE) (X307 HOEEZL. BEECEIDKRERNANES(FIRTIERDISEERTRI L

T, BEEOLIEZRET D,

W ETETTE
JWWRSIOHIREFENTA NI —DPEIEEE (VOFF)ZEB AR W\WIE(B%R : VOFFX0.7),
-ESDOIZE : BRENRAOERBREFYINURAIN—HEHITY,

-BHACERCTERI RS,

Recommended
Power Supply Varistor Rated Photorelay V. Surge current

Voltage OFF tolerance
Voltage 1 6
0—2 o : O LOAD
o—1I| ° L
AC100V line 220~270V 400-600V Above 1000A 3 A
o— o—
AC200V line 430~470V 600V Above 1000A

TOSHIBA
Leasting Inmovatisn 3
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Output side considerations

WHCEE(CLDR D= FHEREA
;D’%—E477@31§H§ LIt

NEEYZS 2
EE;I)ILE

BTIANIL=ZAINBATCTREAVT DHIADETR(IIL=(Vce/L) - t1hbR&(CEOERD, XKE
16 (-dIL/dt) &£12d. COFERAVY I5A(L)OMmimDEEE E=L-(-dIL/dt)DEEEZENSEIRA] : Vecz
fFEmEUTL: (-dIL/dt) DBVIEREENFEET D, COBENTANIL—-ORIEEFEZBX LI5S
PRI DIEE N DD,

(Z(&. TANIL—h

Photorelay OFF Reverse voltage: E=L = (dI /dt)

Vo
VCC SW VCC J; / J
I A T
A L » (dIL/dt) + Ve
Vo
di, /dt = VglL ;

CC
0’ >

» t
0
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Output side considerations

T EE (C L D387 HUE R
FEEENSOBEEEPTHOVRERTEANSLESEIDLET . 1> MIBEENE LB E (VOFF) 282

EL\J:D(J[I]Z&_&:'C@“O

] e [

.2 5, L

o3| o AR IMFFTAA— RT TR E—BHT

] o [

-2 s L

Y Y PO s I 2FNEBE T TR E—ZIRING 3,
4.5.@‘_"7

1 6

o2 io% L SR TBEEENENZ S,

I I PO W wvvse i

f@% : AA=R ZAF/)V (C-R) . NUZXAREDRER F2RRICHAADHZECFEFEELETANL -0 GIACEDT T D IEn
WMETY, %i‘ﬁf’tﬁ%ﬁb“%ﬁhfb\ét RER T OISR FIETESRVBEENBDET , COBRZELTS0cmEAANEE R TLIZE L,

TOSHIBA
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E8,/)IL
Output side considerations

%l EE,/)w(c_cJ:éHjjj;:E?@EQBE N

ZZAERE. IANL—THIHIIERADOEBIRIARCREELETT,
BfEOBACIOT. ZEABRDENERDETI DT FElcERERDIFEZRLET,

1. E—5%f (S

BRI, BABEREFEELFEA E—IDTBRACIOTERECL O TERIUENZL I DEDONHNET . CDIZE

R CIRTUEMEVWV D EAERIREIT IO TEFRENIMETY , ZAERNTANIL—D)IAAS ERMTTE% \
A-N\=-UleallBhRFOREICEDET,

<ZEAEBRMNRENDAE—HDFEFE>

O EEROE—4 ( ERRERDF 3 ~ 51H)
@ 7IWIFRDE—4 ( EAEERDF 3 ~ 515)
0> t—4 ( FEEERDFI1 0~ 1 545)

2. SVTET

BEELK-)\05>5>T (52Te—IREEED) FTERERDFN 1 0~ 1 5B REEDEAERNANTT,
JA |\U|/ 0)/\bej/%/ilbﬁﬂji%ﬁ_257<l%/}lbh\%beulbnétHjj] %?E&Bﬂ@)ﬁ.kﬂbia—o

TOSHIBA

Leadfing Innovation ¥



b A RINDEEEE X (daE &R N

Output side considerations

RABMICLDE DR FONE: [ RE

3. E-58a1
E-AREDFEETIIIRENRC. EI8ERDF 5 ~ 1 0 BREEOEASEBRIMAENET.
JANIL—D)IVAA Y ERMEBZBZ DZEAEBRMERUTRNZEE DR FREORRCRDET,

4. 852 RAE A

N> Z2&fkEE, 1 RAIOEFEZIS AURBEEIIC. 1 0~50 0m s DEFRTINTEIZD 1 0~ 2 0 BIEE DR
BWERNRNE T, JTANIL —O)VAAS ERMEZB A G ERNRNDEB DR FREORRICRDET,

x JOVAA>EGRISZt=100ms. Duty=1/10T9,
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Output side considerations

RABRICLDHETIZZFOERE X 2R

JANIL—ZTEESNDIERC, BRIOEAEBREHEZRVITETIANL—D/IVAA>E

EAMEL FERBLIB KM

BEEL TLZEN,

Detector OFF-state output terminal voltage Vorr 60 Vv
ON-state current (A connection) 5
ON-state current (B connection) on 5 A
ON-state current (C connection) lon 10
ON-state current derating (A connection) -50

Al /AT,

ON-state current derating (B connection) -50 mA/°C
ON-state current derating (C connection) AION/ATa -100
ON-state current (pulsed) lonp 15 A

TOSHIBA
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Points to note for output side design

REI 1
F—33— NCOAVERTEENS00mMA

=ASAlF 80%V—> > %FiolcinaT. 400mA TEIESZAERAZTPI OAFEIES TS XSETOENE
WHEERN TS, (FARFROZERI25EEETE. ) UNUEERFSETHEIN R,

A EBRICEET(L—T1>0

Absolute Maximum Ratings (Unless otherwise specified, T, = 25°C)

uRn-l_b +ﬁ(L%}féﬂTb\7&b\

h&pd L= IBEEL TLVRDOT.

Characternstics Symibol Miote Rating Linit
LED |lmput forward cumrent = 30 mA
Imipast fonward current derating [Ty < 25 *C) AlfAT, 03 A
Inpwt forward curment {pulsed) (100 p= pulse, 100 pos) == i A
Impast reverse yoltage Vi a8
Imput power dissipation Po 50 mi¥
JuncSon temperature T, 125 T
Detector | OFF-state output terminal volage Vioes &0
CiM-state cument N 500 A
OM-state cument derating (Ta 25 "C) AloeATs -5.10 mASC
OM-state cument [pulsed) (t=100 ms, Duty = 1/10) e 1.5 A
Clufpart power dissipation Fa aod miy
Junciion temperature T, 125 C

TOSHIBA
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Points to note for output side design

[R[X 1
SEESETOIANL—ERELEE F60E(IC_ EELTUE,

e AT NA X THD. TANIL—DAVETR
500 (&l'}—.'./unr_(c_ct'oj"f'/ T{/]b‘%\gfﬁ
:ZE EXOSISICEBIREGOE TIE25E TOA

= m SERICHEAT,

E w 500mA-(5mAX(60E-25F) ) =

—= =0 325mAD\E1‘Q7|'/EE,/J|Lt/J\é<78~'0$§_

o ZOFER. ERA—/—THZ400mAE
100 (CEDEBEENRELUT, MOSFETD\E&BE(L
o0 ZEDFUI

A ERNETHERET L —T1 ) &BREUSETUTCES L,
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TOSHIBA PHOTORELAY
LINE-UP




High Current Photorelay Line-up
BUF(E BZ0)\wor—> VOFFEOGEEIANL—&GEI1 > 7yITRDET,
RO TANIL—(CDVTIE. X1>webpage ZEBR T &L\, \TA—F—1RRZHEBENS THIRZZAIEET I,

PKG 20V 30V/40V 60V 80V/100V 200V 400V/600V
TLP3406S
30V/1.5A
TLP3403
20V/1A
TLP3123 TLP3122/TLP3127
40V/1A 60V/1A/1.7A
TLP3146 TLP3147 TLP3149 TLP3145
30V/3.3A 60V/2.5A 100V/1.5A 200V/0.5A
In production In production In production In production
TLP3122A
60V/1.4A
In production Current PrOdUCtS
TLP3100 TLP3102 TLP3103 TLP3105 SN A
20V/2.5A 40V/2.5A 60V/2.3A 100V/1.4A RINeW products
TLP3106 TLP3107 TLP3109
30V/4A 60V/3.3A 100V/2A
TLP3553 TLP3554/TLP241A TLP3555 TLP3556
20V/3A 40V/2.5A/2A 60V/2A 100V/1A
TLP3553A TLP3555A TLP3556A TLP3558A
30V/3.5A 60V/2.5A 100V/1.5A 200V/0.7A
In production In production In production In production
TLP3543 TLP3544 TLP3542/TLP3545 TLP3546
20V/4A 40V/3.5A 60V/2.5A/3A 100V/2A
TLP3543A TLP3545A TLP3546A
30V/5A 60V/4A 100V/2.5A
In production In production In production
TLP3547 TLP3823 TLP3825 TLP3548/TLP3549
60V/5A 100V/3A 200V/1.5A 400V/0.4A
In production In production 600V/0.6A
><Line up is as of June/2018. You can find the latest line-up from Toshiba webpage. TOSHIBA |




APPLICATION EXAMPLES




HVAC(Including thermostat)

HVAC (Heating Ventilation and Air Conditioning)
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Surveillance camera application

UL —DrERE

NASY RO - B DOutputdDfzshSwitcheLTIA ML —H

EONTEDFT.

MicrophoneQ
Q

(C [;*

Speaker /

CODEC

ESD
y

(O

ESD

Example: Isolation>2k
60V/2A switch

2pieces for Alarms

A 4

M 4 DAC
Motor Control <_\— A 4

CCD/CMOS Sensor

FEMMED XY b

7300

INBIAE,

digital — AFE/Translator
- Temp
Sensor
Core
and I/O
Power
12V~24V DC
—_—)
System
Power
OR
PoE
POE input Controller

Memory
Power I_“:H_I
[
DDR :
Memory Clocking HD-SDI :
| * Video
I\A;/ideo Out
plifier S
Video Engine | '@
—
____________________ —H 0
. L
o HD Coprocessor SD Card
———————————————————— RTC
R VCA Processor Auto-Iris
ol L ____. Control
RS-485
usB 10/100
/ UART
Interfaces Interface Ethernet
ESD
o)
--------- ] — 0
. w

Serial Port LAN Plug

TOSHIBA
Leasting Inmovatisn 3




FA with STO function
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Power monitoring system(BMS etc.)
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Security (e.g. Passive sensors)
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PLC (Programmable logic controller)
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Restrictions on Product Use

e Toshiba Corporation, and its subsidiaries and affiliates (collectively "TOSHIBA"), reserve the right to make changes to the information in this document, and related hardware, software and systems
(collectively "Product") without notice.

e This document and any information herein may not be reproduced without prior written permission from TOSHIBA. Even with TOSHIBA's written permission, reproduction is permissible only if
reproduction is without alteration/omission.

Though TOSHIBA works continually to improve Product's quality and reliability, Product can malfunction or fail. Customers are responsible for complying with safety standards and for providing
adequate designs and safeguards for their hardware, software and systems which minimize risk and avoid situations in which a malfunction or failure of Product could cause loss of human life, bodily
injury or damage to property, including data loss or corruption. Before customers use the Product, create designs including the Product, or incorporate the Product into their own applications,
customers must also refer to and comply with (a) the latest versions of all relevant TOSHIBA information, including without limitation, this document, the specifications, the data sheets and application
notes for Product and the precautions and conditions set forth in the "TOSHIBA Semiconductor Reliability Handbook" and (b) the instructions for the application with which the Product will be used
with or for. Customers are solely responsible for all aspects of their own product design or applications, including but not limited to (a) determining the appropriateness of the use of this Product in
such design or applications; (b) evaluating and determining the applicability of any information contained in this document, or in charts, diagrams, programs, algorithms, sample application circuits, or
any other referenced documents; and (c) validating all operating parameters for such designs and applications. TOSHIBA ASSUMES NO LIABILITY FOR CUSTOMERS' PRODUCT DESIGN OR
APPLICATIONS.

PRODUCT IS NEITHER INTENDED NOR WARRANTED FOR USE IN EQUIPMENTS OR SYSTEMS THAT REQUIRE EXTRAORDINARILY HIGH LEVELS OF QUALITY AND/OR RELIABILITY, AND/OR A
MALFUNCTION OR FAILURE OF WHICH MAY CAUSE LOSS OF HUMAN LIFE, BODILY INJURY, SERIOUS PROPERTY DAMAGE AND/OR SERIOUS PUBLIC IMPACT ("UNINTENDED USE"). Except for specific
applications as expressly stated in this document, Unintended Use includes, without limitation, equipment used in nuclear facilities, equipment used in the aerospace industry, medical equipment,
equipment used for automobiles, trains, ships and other transportation, traffic signaling equipment, equipment used to control combustions or explosions, safety devices, elevators and escalators,
devices related to electric power, and equipment used in finance-related fields. IF YOU USE PRODUCT FOR UNINTENDED USE, TOSHIBA ASSUMES NO LIABILITY FOR PRODUCT. For details, please
contact your TOSHIBA sales representative.

Do not disassemble, analyze, reverse-engineer, alter, modify, translate or copy Product, whether in whole or in part.

Product shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable laws or regulations.

The information contained herein is presented only as guidance for Product use. No responsibility is assumed by TOSHIBA for any infringement of patents or any other intellectual property rights of
third parties that may result from the use of Product. No license to any intellectual property right is granted by this document, whether express or implied, by estoppel or otherwise.

ABSENT A WRITTEN SIGNED AGREEMENT, EXCEPT AS PROVIDED IN THE RELEVANT TERMS AND CONDITIONS OF SALE FOR PRODUCT, AND TO THE MAXIMUM EXTENT ALLOWABLE BY LAW, TOSHIBA
(1) ASSUMES NO LIABILITY WHATSOEVER, INCLUDING WITHOUT LIMITATION, INDIRECT, CONSEQUENTIAL, SPECIAL, OR INCIDENTAL DAMAGES OR LOSS, INCLUDING WITHOUT LIMITATION, LOSS OF
PROFITS, LOSS OF OPPORTUNITIES, BUSINESS INTERRUPTION AND LOSS OF DATA, AND (2) DISCLAIMS ANY AND ALL EXPRESS OR IMPLIED WARRANTIES AND CONDITIONS RELATED TO SALE, USE OF
PRODUCT, OR INFORMATION, INCLUDING WARRANTIES OR CONDITIONS OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, ACCURACY OF INFORMATION, OR NONINFRINGEMENT.

Do not use or otherwise make available Product or related software or technology for any military purposes, including without limitation, for the design, development, use, stockpiling or manufacturing
of nuclear, chemical, or biological weapons or missile technology products (mass destruction weapons). Product and related software and technology may be controlled under the applicable export
laws and regulations including, without limitation, the Japanese Foreign Exchange and Foreign Trade Law and the U.S. Export Administration Regulations. Export and re-export of Product or related
software or technology are strictly prohibited except in compliance with all applicable export laws and regulations.

Please contact your TOSHIBA sales representative for details as to environmental matters such as the RoHS compatibility of Product. Please use Product in compliance with all applicable laws and
regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. TOSHIBA ASSUMES NO LIABILITY FOR DAMAGES OR LOSSES OCCURRING AS
A RESULT OF NONCOMPLIANCE WITH APPLICABLE LAWS AND REGULATIONS.
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