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AaTeAlT Laplace transform tiumeams"nuwé’u‘lﬁﬁ’qﬂ#2-8
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H [ }
(ws><> u@| | | R US| (16,5)
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—e__2 (2-11)
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! (2-12)

e Z = —
C,S

Re (Rd + _C—,l—)
Z, = ——-%— (2-13)

R +R,+—

C,s

WRNMT (2-12) usz (2-13) unuaalu (2-11)

Uo (RdRecstS + Recs) (2_14)

o.:tfu U,(s) 3
R,C,S+R,C,S+RCS+R,RC.C,S

o o, -~ -~ . - - < [
LW UNIE 8NN ﬂtﬂﬁﬂﬂﬂ‘i']ﬂ U, (s) ATUBATIRIUDUN uﬂwna:'la

U(S) = b = e( )

R 1 R,C,S+1
a Y3
UNuU, (s) A0S (2-14)

U(S) = 5 UOReCS
RdReCstS +(RdCb +ReCs +Rer)S+1
U i

U(s = 0

) RdCb S2+(Rdcb +ReCs+Rer)S+ 1
Rd ReCs Cb Rd ReCs Cb

‘ A
Fendsuldlugluuuie 9ie

A 1
Ulsy = K S21BS+BR,
. U v 11 ] (2-15)
K (@-a)|(S-a)) (S-a3)
P [
Wodmualy
5 . RGIRC:RG 2-16)
d*te~bs

1
B, = —_— 2-17
° RdRerCs ( )



i

K = R,C, (2-18)

& P 2
@, @, IRAITINAIREINBITNAT S° + B,S + By= 0

Bt ‘/312 Y

Q,a, = 2 (2-19)
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Up | ==Cg p‘[] = | um d* e b s d* e b s
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[—OO —
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(2-25)
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TOSHIBA TLP250
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TRANSISTOR INVERTER
INVERTERS FOR AIR CONDITIONER

IGBT GATE DRIVE

POWER MOS FET GATE DRIVE

Tha TOSHI3A TLPZED(INV} consists of 2 3aAlAs ligh: emitting ciode and 3

miegrated phsoiocetecior.
This unit is 8-lead OIP.

TLP2ED(INV) is suitable for gate driving circult of IG3T or power MCS FET.

NMAKUKIN N

mﬂeuamqmauﬁ IC tua¥ TLP250
TOSHIBA PHOTOCOUPLER GaAlAs IRED & PHOTO-C

TLP250(INV)

Unit in mm

® Inpyt Thrashold Curment : lp=SmA{MAX)
® Supply Current{lCC) : 1 ImA(MAX)
® Supply Vokage(VCC) 1 1035V
® Cutput Current(lO; : £2.0A(MAX)
® Swiching Time(tpLhaoHL) : 3.5us(MAX)
® lIsciaton Vohage : 25C0Vms
® UL ‘Rocognized :UL1E77 Fde No.ES724D TOSHIBA T1-100%
® CptorD4) ‘Weign:: 0.54 g
VOE Approved : DIN VDEC854/05.92 Certifica’e No.78823
Maximum Cparating Insulation Voltage : 830Vm
Highast Permissibie Over Voltage : 4000V
{Note):When a VDEO0884 approved type is needed,
Please designate the “Option(D4)*
® Craepage Distance 1 6.4mm{MIN)
Clearance : B.4mm(MIND
TRUTH TABLE PIN CONFIGURATION(TOP VIEW)
t:N.C.
1 | T2 g J:'e 2 AODE
3:CATHC|
4
ON on | oFF 20 P7 ame
NPUT LED a( ! N6 5:GND
OFF OFF CN B:VO[CUTPUT)
Vo
all s 7¥e.
SCHEMATIC
IF
245>
e
3.
A 0.1pF byoass capacisor must be
Conrecied between pin 5 and EiSee Nota &)
1 2002-06-27




MTRUIMIAUFULF IC (Wt TLP250 (¢a)

MAXIMUM RATINGS (Ta=25°C)
CHARACTEZRUSTIC SYWIOL | RATING | UNIT
Forwarc Curren: [ b mA
Forware Curren: Derating 17327 C) aly :aTa €36 | mAC
@ a3k “ransien: Forward Cwren: {Note 1! [ ] A
Revase Volage Ya 5 v
Junctcn Tempeature Tj 122 ‘c
" Seak PN Es, fS15kH2 -2 A
Oupu: Cusrent ZWs1 s . 1512 kHz o -2
I iNote 2) 3
U Peak FWZSus 12 kHz o +1.% A
> P <1.0us , IS15kH2 +2.0
S (T2<70°C) 3
g Oupis Vorage 173965°C) Vo 7] v
& Sutoy Voitage Cas?0') Vo = v
1"3365°C} 4
Cupwt Votage Ceratng iTa2T0*C; A5 iaTa -3 v
Susoly Voltage Derring (Ta272*'C) AV AT -3 vrC
Juncica Tempersiure T 125 'c
Operating Frequency {Note 3) t 2= kHz
Operating Temperature Range T -20~65 | °C
Storage Temperature Range T -55~12% | °C
Lead Soldering Temperawure!1Cs; T 200 ‘c
Isolation VoRage (AC,1min.. R.H. £60%.Ta=25°C) {Note 4) BEVy 2520 Vrms

fMc:e 1) : Pulse wcth PWs1ps 3CCoos

{Ncze 2) : Experenantia> Waveicrm

tHcte 3) : Experenental Wavefonm  lomS=1.0A (S2 53} . oS+ 1.0A (£2. 5ps)

{Nc'e 4) : Device cons cerd a two termina device : pins 1,2.3 and 4 shorlec together anc pins 2,8.7 and 8 shorted togetner.

fNce §) © A ceramic capacitoni0.1uF} should be connecied from pin 8 to pin § to stabilize the operaion of the high gan rear
amphf er.Falre to provce the bypassng may impar the switching proparty “he tc2al lead length betveen capaciicr and
coupler sheu's nes exceed tem.

RECOMMENDED OPERATING CONDITIONS

CHARACTERISTIC SMBOL | MN | TYR. Max | N
gt Curent. ON - 7 | 8 12 mA
Input Vokage, OFF Yoo | 0 | — 05 v
Supply Vorage Ve HIENEIERK
Peak Gupar Current owilen | — | — 0.3 A
Operating Temperazure Tw | -] 23 |70 | as] e

2 2002-06-27



AMTNURMAUIUTR IC Lwat TLP250 (sia)
ELECTRICAL CHARACTERISTICS (Ta = ~20~70°C,Unless otherwise specified)

CHARACTERIS™C SYMBOL CI;.EJT 25~ CCNOITICN MN | TV | max | un-
Input Feraard VoRage W, -— Ir =10 mA Ta=22C — 1.2 1.2 v
“emperauye Coeflicien: of A¥.iaT3 — Jh=10ma — [-20| — [mvrc
Feraard Voltage
Inpu Reverse Current e — Ye=5Y Ta=25'C —_ —_ 10 pA
Inp.z Cazaciance c, —_ V=3, fz 1 V-2 Ta=25C - 45 25 oF
iR = 10 mA
" Leve Lora 2 Vo220V \;..svl o) s —
Outzut Current - 5 A
Tt Level e 1 v veas2zy | 12| 2| —
Voo 3 415V
A Leve You 3 |V =-18Y wo|as ] —
R.=2000. h= 5 mA
Outout Voltage v
Voo = +15Y
1° Level Va 4 |Vin=-18V — | -u2]-12=
R =2000.V, = 0.8V
: b= 10mA _ 7 _
W Leve locn - Ta=25C e
- k=1CmA —_— — 11
Supply Curren: Ve =30V
l_! aCmA _ JE _
T Level kua - 2=225°C mA
h=CmA —_— -_— 1
Vo = +15V
oreshei Input L—H s Veer = 15V —f1z] = | ma
R = 2000, Vo > 0¥ .
TRTY
(eashold Inpua HeL Vin Vier 3 -18V/ s | — | - | v
9 Ry = 2000, Vo < OV
Supply Voiage Y - - 10 — 35 v
Capacitance { npuz-Output] Cs — |vazOtmisHzTa=22C | — | 10 | zo
Resistance {input-Cusput) Re — sy Ta=8C 0% 0% | — | o

(" :Alltypcal va‘ues are at Ta=25°C
("1} : Duraton cf IO tme £ 50us

3 2002-06-27



MTNUFNNUINIR IC (s TLP250 (sia)

SWITCHING CHARACTERISTICS (Ta = ~20~70°C,Unless otherwise specified)

CHARACTERISTIC SYMBOL C;ECSL;T ~EST CONDIMON mN | Tvp. | max | un-
Propagadon L—H San 2.0z Q15 § 05
Delay Time H—L Tt b imA X1 015 cs
p B = o
Swizching Thre Di
me Tire :’::‘ on BoHLpLH | 8 [Vee= 18V - | — |oas| ps
betseen ON anc OF R =208, C, = 10nF
Outtut R sa Time t . —
OutsutFa Time 13 — —_
Cemimon Mode Transiem Vi = 1000V, & = 2 mA '
lvmunity 2t High Level Suput CMe V=30V, Taz2ec | 100 — | — Vas
8 "
Cemmon Mode Transien: Vo 21000V, h =0 mA .
Immunity at Low Level Cutput M VYoo = 30V, Ta= 25°C 19000 ] -~ = |V
Fig.4 loey TEST CIRCUIT Fig.2 lopy TEST CIRCUIT
1 8
s B _l_ 1 8 l 1
g 05 0.1pa i 0. 18
i | v Vee
L den (¥ <
T Vee ILD:E H—{a )
losL
4 | Ves 4 0 [ foor

Fig.3 V,, TEST CIRCUIT

1 DI—_[B

J --O.HIA \fcc.‘ VE
¥
I\ R

Fig.4 Vo, TEST CIRCUIT

1

Vea.

oo

14
I—E
L
L

1A 3
h R.
j_ e
5 - (iZVc‘
4 C ia ) :}L
VE1 r EB
4 2002-06-27



MTWURMIAUENLG IC 1wa TLP250 (sia)

Fig.5 tpLH. tpHL. tr. tf TEST CIRCUIT

1 | 8
IF . l - |
—1] —~d D - fr < —>ff =
""L 5Bk oL Voo f ) 0%
< . [0 :I\___I_", Vo , 50%
f ~ 5 . N —— 10%
<:pLH> ,é'.’.t'i
Fig.6 CMy, CMy TEST CIRCUIT
8
[ 0.1uF 1V€C
H—= v,
e ]'
Vem
~@Yel,
VC\‘ 0% = 00% =~y 1000V
LA &
W : AllF=8mA) . 800(v)
\/ CMn M= sy
Vo /\— v — 20V
SW : BlIF=dmA} CM. M= 800(v)
t{us)
CML{CMH) is the maximum rate of riseifall) of the common mode voltage that can be
sustamad with the output votage in the low{highstata.
5 2002-06-27




MTWURMIAUINIF IC 1waT TLP250 (sa)

RESTRICTIONS ON PRODUCT USE —

¢ TOSHIBA is continually working o improve the quality and refiability of its preducts. Nevertheless, semiconducior
davices in general can maliunction or fail due 10 their inherent electrical sensitivity and vulnerabilky o physical
sirass. It is the rasponsibilty of the buyer. when wilizing TOSHIBA products, to comply with the standards of
sa‘ety in making a safa design ‘or the entire sysiam. and to avoid situations in which a malfunction or failure cf
such TOSHISA products could cause loss of human life, bodily injury or damage to property.
In developing your dasigns, please ensure that TOSHIBA procucts are used within soecifiad operating ranges as
sa1 forth in the most recent TOSHISA products specifications, Also, please keep in mind the precautions and
conditions set forth in the “Handling Guice for Semiconductor Devices,” or “TOSHIBA Semiconducior Reiiadility
Handbeok”™ etc..

o The TOSHIBA products listed in this document are intended for usage in general elactronics applications
{computer, personal equipment. office 2quipmant. measuring equipmaent. industrial robosics, domestic appliances,
etc.). These TOSHIBA products are neithar intended nor warramed for usage in equipment that requires
axtracrdinariy high quality and'or raliability or a malunction or fadure of which may cause loss of human ife or
bodily injury ("Unintended Usage’). Unintanded Usage include atomic energy conwol mstruments, airplane or
spaceship instruments, transportation instruments, traffic signal instruments. combustion canirol insruments,
madical instuments, all types of safaty devices, etc.. Unintended Usage of TOSHIBA producss listed in this
document shall b& mace at the customer’s own risk,

o Gallium arsenide (GaAs) is a substance used in the producis dascribed in this document. GaAs dust and Jumes
ara toxic. Do not break. cut or pulverize the product, or use chemicals to dissolve them. When disposing of tha
products, folow the appropriate regulations. Do not dispose of the products with other industrial waste or with
domestic garbage.

o The products described in this document are subject ‘o the foreign exchange and foreign rade laws.

o The information contained hereln is presented only as a guide for the applications of our products. No
responsibllity is assumed by TOSHIBA CORPORATION for any infringements of inellecual oroperty or cther
rights of the third partes which may result from its use. No license is granted by implication er ctherwise under
ary intellectual property or other rights of TOSHIBA CORPCRATION or others.

o Thne information containad herein is subject to change without notice.

6 2002-06-27





