








































































































































































































































































































































































































































































































































































































































































TOSHIBA SEMICONDUCTOR 
TECHNICAL DATA 

(TENTATIVE) 

OJ ... g ... 
'" Z 
4: .. 
:z; 
4: .. 
OJ 
Z 
�~� 

100 

50 

30 

10 

f= 
I-

1 

�C�l�~� 

Cl3 
�o�.�~� 

f::'"" 
�~�I� 

ClS 

..... po 

�~� �~� 

�~�'�"� 
t7" 
... '> 

1.2 1.6 2.0 2.4 

IN5059,lN5060,lN5061,lN5062 

2.8 3.2 

'" '" �~� > a IL 
4: 0 

PF(AV) - IF(AV) 

DC 

1¢ V 
3¢'-. V 

�6�¢�~� V 
�~� V 

0.6 1.0 3.2 

INSTANTANEOUS FORWARD VOLTAGE v F (V) AVERAGE FORWARD Ct:RRENT IF(AV) (A) 

�O�~� 

o 
o 

:,..... 

�~� �~� 

1\\ 

Ta MAX - IF(AV) 

SINGLE PHASE HALF WAVE 

RESISTIVE LOAD 

INFINITE HEAT SINK 

LEAD WIRE LENGTH 

10mm 

1/ 2OlIlll1 

r--.. V 1/ 1/3omm 

�~� K V V 
�~� f'... k V NO HEAT SINK 

�\�~� r-< r--.. LEAD WIRE 
LENGTH 

1\ �~� " 1.\1'\ V 30mm 

\ 1\' 1--201lllD 
10= 

IV 
0.8 1.2 . 1.0 

Ta /lAX - IF(AV) 

SINGLE PHASE HALF WAVE 

RESISTIVE LOAD 

LEAD WIRE LENGTH: 10mm 

�~� t-
PRINTED CIRCUIT BOARD AREA 

0 1'.. V 1000 mm: 

0 

0 

o 
o 

�~� 
�~� �~� VV' 300mIn2 

�~� �f�"�~� V 100.". 

VC 7 1I'.lD.
2 ..... l'\ (3mm¢) 

�~�I�'�\� V 
V 

NO HEAT SINK ..... ..... 

�~� 
0.4 0.8 1.2 1.6 2.0 2.4 

AVutAGE FORWARD CURRENT I F( AV) (A) AVERAGE FORWARD CURREST IF(AV) (A) 

The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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SEMICONDUCTOR 
TOSHIBA IN5059,lN5060,lN5061,lN5062 

TECHNICAL DATA 

(TENTAtIVE) 

Ta MAX - [!'( AV) 

~r-~'-------------~---------' 

o 

0 
\ 

t:INOLE: FHA::!: HALF W,W!: 

('.4 c.s 1.2 1.15 2.0 

St:?.OE FC!r.v;"~D CU~!I\E!j! 
(NQ~-REPETIT!VS) 

2.4 

I I " II, I ! I 
: Tj a:u'( I i I i I,; I ! I I 

1 i I ill!; I I i II i I 
a\.\. I i I ill, I i I iT ! 

'\.\l I II!II I ill I 

, 

o 
1 

~ I! i d I II'; I 
I~I!I:, I II! I , 
,!~ (101(" ' ! I! ~ I I 

i ! I ii"; ~I ! I!: I 
I' I I! I jl: 110 I 1 'i'" il! I 
I ! ill I !: I I iii I 
I I I i III! I I ill' I 

- lJ 
, .. 

30 eJ •• 0 --
:':':~!3E:t OF CY~LES AT ~OH.:: AND 150Hz 

. 
I .., 

!6 0 

g l~ 
0: 

se 

~ 

Rth(J-a) - L 

No I 
l'--~e~7' $ 

It,'ir 

---t:-
....-:;' ... 

/i,.'to't 

:l. 

/. ~ 'I' 
I--p.-::-\.\'\ 
~ ... ~'t I 

40 

o 
Il 

I 
10 20 31l 40 

LEAD ~IRE: LE~OTH L (~) 

-00 -. cO 

The information contained herein is presented only as a guide for the applications of our 
products, No responsibility is assumed by TOSHIBA for any infringements of patents or other 
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SEMICONDUCTOR 
TOSHIBA 

TECHNICAL DATA 

(TENTATIVE) 

GENERAL PURPOSE RECTIFIER APPLICATIONS. 

TOSHIBA RECTIFIER 

IN5624.1N5625.1N5626.1N5627 

SILICON DIFFUSED TYPE 

Unit in lIm 

FEATURES: 

~3 • Average Forward Current ; IF(AV)=3.ID:A 

· Repetitive Peak lIleverse Voltage: VRRM=200", 8'OOV 

· Gla~s Passivated Rectifier. ~h--: 
1Hz:; I ~ 

I. N 

t ~,,,~_L~ 
x 
~ 
Ol 

"' 
MAXIMUM RI'\TINGS ! 

It z 
CRA RACTERISTIC SYMBOL RATING UNIT "'1.2-5. i 

~ .. 
, l '" INS62~' 200 
I' 

~ Repeltitive .Peak lNS62S 400 
V"RRM V 

Reve:trse Volt:age INS626 600 1. ANODE 

lN5627 BOO 
:;. CATHODE 

Avenage Forward Current IF'(A'll~ i 3.0 A JEDEC -
EIA.! -

):l\rak One Cycle S~ge For- 100; (50Hz) 
TOSHIBA :3 - 'telA , ~SM A 

\.;lard Current(No~Repetitive) i no; (60Hz) l.eight: 1.lg 

Junct~n Temperat~ 111 -llt5", 175 °c 

Storage Temperatu~ Range 'CS;ttg· 
: -~5'" 175 °c 

ELECT.RICAL CHARACTEIIUSTICS (Ta=2S'"C) --
CHARACTERISTIC t SYMBOL TEST CONll'ITION NIN. HAX. UNIT 

Peak Forward Voltage 

Repetitive Peak Reverse 
Current 

-
-

VFM 

IRRM 

I FM=3.0:.\\. - 1.0 V 

VRRM=Rated - 5.0 I1A 

Note 1. Solderi.ng: SlI'Irn is the minimum to be. kept between case and soldering part. 

2. Leadt Bending: 51D11l is the minimum to be kept from the case t,hen bend the 
lead "ire. 

The informatioll contained herein IS presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third pIlrties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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SEMICONDUCTOR 
TOSHIBA IN5624.1N5625.1N5626.1N5627 

TECHNICAL DATA 

(TENTATIVE) 

5 

3 

0 

0 

0 

5 

3 

0.5 

0.3 

..... 
~ 

/ /' 

,th 1/;..; 
" OJ 

/ /.3 

o 0.4 0.8 1.2 1.6 2.0 2.4 

INSTANTANEOUS FORWARD VOLTAGE "F (V) 

roo Ta MAX - IF(AV) 

SINGLE PHASE HALF WAVE 

~ ~ RESISTIVE LOAD 

~ E==:: ~ ....... INFINITE HEAT SINK 

~ ~ 
t'-.. LEAD W IRE LENGTH 

... '\: " t'. I-... " lOmm 
NO HEAT \ ~ " 1'-.: V 20mm 
SINK 

\ r\. "\ ..... ~ ~ 
30mm 

LEAD WIRE 
LENGTH ,./ ~ "-m 30mm" ~ "\ \ 20mm 

10mm - f-'" 
0.6 1.2 1.S 2.4 :10 :l6 

AVERAGE FORWARD CURRENT IF(AV) (A) 

200 
Ta MAX - IF( AV) 

oS ;-- SINGLE PHASE HALF WAVE 
RESISTIVE LOAD 

~ ~EAD WIRE LENGTH: 20cm 

o 
o 

" ~ ~ PRINTED CIRCUIT 
..... ~ ~OA!\D AREA 

..... i': ~ /.1000::1m2 
"" ./ 300mm2 

" l'<: tx..100ml:l2 

"' '< l" 
7:nm Z(3mm¢)--'" "\ 

"\ 
0.6 1.2 1.8 2.4 3.0 " 

AVERAGE FORWARD CUI'.REtl! Il"(AV) (A) 

4. 8 

iI' 4. 0 

2 

200 

20 0 

PF(AV) - IF(AV) 

~C - fo- f-

1¢ 

3¢ V 
(/ 

r-r- - O¢(AI 
// 

~ 
Ib I/' 

~ V 
~ 

o.S 1.6 2.4 :12 4.0 4.8 -5.0 

AVERAGE FORWARD CURRENT IF(AV) (A) 

Ta MAX - IF(AV) 

SINGLE PHASE HALF WAVE 

~ 
RESISTIVE LOAD - LEAD WIRE LEtlGTH : 10 mID 

"- ~ ~ , 
~t--- PRINTED CIF.CUIT 

"- r-... !'... BOARD' AREA 

'\. i"""-~ ~ lOOOa:m2 

..... k 300m:n2 
'- "-<!: 100mm2 

"\ '< I', 
\. I" 

7mm2(3=¢) /' "\ 

0.6 1.2 1.S 2." :10 :16 

AVERA(lE FORWARD CURRENT IF(AV) (A) 

SURGE FORWp~D CURRENT 
(NON-REFET ITIVE) 

Tj=50·C 

" ~ 
" ~ 

~OHZ 

50 ~ 1-1-

3 5 10 30 50 100 

NUMBER OF CYCLES AT 50Hz AND 60Hz 

The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION 
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TOSHIBA SEMICONDUCTOR 
TECHNICAL DATA 

TOSHIBA THYRISTOR 

Cl06A, Cl06B, Cl06D, Cl06M 
SILICON PLANAR TYPE 

LOW POWER SWITCHING AND CONTROL APPLICATIONS. Unit in nun 

lo.O±o.5 ¢!3.2±o.l 
FEATURES: 

-¥ '" J '" d Repetitive Peak Off-State Voltage : VDRM } =100-600V 
+I 
0 
d 

Repetitive Peak Reverse Voltage : VRRM rl 

Average On-State Current : IT(AV)=2.sA 

I ~j ~ ~Il '" Plastic Mold Type oj 

L25 '" d 

~, 
+I 
0 
t1 
rl 

MAXIMUM RATINGS 
CHARACTERISTIC SYMBOL RATING UNIT 

.~. 
1 

Repetitive Peak C106A 100 d ." d 

l3 
+I Off-State Voltage C106B VDRM 200 123 '" 

and Repetitive Peak V '" .j. 2 
Reverse Voltage C106D VRRM 400 L CATHODE ~ 
(RGK-lkn) C106M 600 a ANODE (HEAT SINK) 

!3. GATE 
Non-Repeti tive Peak C106A 150 
Reverse Voltage J"EDEC -
(Non-Repetitive <sms, C106B 

VRSM 
300 V EIAJ" -

RGK=lkn, C106D 500 TOSHIBA 13-10AIA 
Tj=0-110·C) 

C106M 720 Weight : 1.sg 

Average On-State Current 
IT(AV) 2.5 A (Half Sine Waveform Tc=32 ·C) 

Note: Should be used with gate 
R.M.S On-State Current IT(RMS) 4 A resistance as follows. 

Peak One Cycle Surge On-State 
ITSM 

l8.2(sOHz) 
A Current (Non-Repetitive) 20(60Hz) :rf0O' I 2 t Limit Value (t=l-lOms) I 2 t 1.6 A2 s 

Peak Gate Power Dissipation PGM 0.5 W GATE RaK = 1 kO OR LESS 

Average Gate Power Dissipation PG(AV) 0.1 W 
CATHODE 

Peak Forward Gate Voltage VFGM 5 V 

Peak Reverse Gate Voltage VRGM -6 V 

Peak Forward Gate Current IGM 200 IDA 

Junction Temperature Tj -40-110 ·C 

Storage Temperature Range Tstg -40-150 ·C 

The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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SEMICONDUCTOR 
TOSHIBA 

TECHNICAL DATA 

ELECTRICAL CHARACTERISTICS (Ta=2S·C) 

CHARACTERISTIC SYMBOL 

Repetitive Peak Off-State 
IDRM Current and Repetitive Peak 

Reverse Current IRRM 

Peak On-State Voltage VTM 

Gate Trigger Voltage VGT 

Gate Trigger Current IGT 

Gate Non-Trigger Voltage VGD 

Critical Rate of Rise of dv/dt Off-State Voltage 

Holding Current IH 

Latching Current IL 

Turn-Off Time tq 

Thermal Resistance Rth(j-c) 

Cl06A. Cl06S. Cl06D. Cl06M 

TEST CONDITION MIN. TYP. MAX. UNIT 

VDRM=VRRM=Rated - 10 100 IlA 
Tj=llO·C. RGK=lkn 

ITM=4A - 1.8 2.2 V 

VD=6V, RL=loon 0.4 0.5 0.8 V 
RGK=lkn I Ta=-40·C 0.5 0.7 1.0 

VD=6V, RL=loon - 30 200 

I Ta=-40·C 
IlA 

RGK=lkn - 75 500 

VD=Rated, RcK=lkn 
0.2 - V -

Tc=llO·C 

VDRM=Rated, RGK=lkn 15 - V/Ils 
Tc=llO·C *10 
Exponential Rise 

0.3 1.0 3.0 
VD=12V I Ta=-40·C 0.4 2.0 6.0 rnA 
RGK=lkn I Ta=llO·C 0.14 0.6 2.0 

VD=12V 0.3 1.5 4.0 
rnA 

RGK=lkn I Ta=-40·C 0.4 3.0 8.0 

dl/dt<lOA/lls 
-di/dt<SA/lls 
IT=lA, f=60Hz 

VD=Rated, VR ;;;;lSV - 40 100 liS 

dv/dt=SV/lls, VRRM=Rated 
Ta=110·C, Gate Bias=OV 

lOon 

Junction to Case - - 10 ·C/W 

* C106M 

EGD-CI06A-2 

TOSHIBA CORPORATION 
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TOSHIBA 

3 ... .. 20 

10 

1 

0.5 

0.3 

0.1 

SEMICONDUCTOR 
TECHNICAL DATA 

"" 

1/ 
II 

~r= f.) 

f=f= 0 ..., ..., 
'" f--f-- -II '" f-+-

I I 
o 0.5 LO 1.5 2.0 2.5 3.0 3.5 4.0 

120 

INSTANTANEOUS ON-STATE VOLTAGE VT(V) 

PT(AV) - IT(AV) 

DO / 

a = 180 0 

/ 
/ J HALF SINE 

WAVI!lFORM 

V f\. 
1.1:: v O'W!JlSO· 

~V OONDUOTION 

~ 
ANGLI!l 

1 2 3 4 

AVERAGI!l ON-STATE OURRENT 

5 6 

IT(AV) (A) 

Tc MAX - IT(AV) 

HALF SINE 

~ 
WAVEFORM 

i,,\ , f\. 
\., QOWl8O° 

OONDUOTION 

\ ANGLE 

\ 
1\ 1\ 

a =180· 00\ 
1 2 3 4 5 6 

AVERAGE ON-STATE OURRENT IT(AV) (A) 

-314-

CI06~ Cl06e. CI06~ CI06M 

20 

200 

~ 

SURGE ON-STATE CURRENT 
(NON-REPETITIVE) 

" 
""-

" 
3 5 10 30 50 100 

NUMBER OF OYOLI!lS 

TRANSIENT THERMAL IMPEDANCE 
("UNCTION TO CASE) 

v~ 

300 

3 5 10 30 50 100 300500 1000 
TIME t (ms) 

EGD-C106A-3 
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SEMICONDUCTOR 
TOSHIBA 

TECHNICAL DATA 

TOSHIBA BI-DIRECTIONAL TRIODE THYRISTOR 

T23238, T2323D, T2323M 

SILICON DIFFUSED TYPE 

AC POWER CONTROL APPLICATIONS Unit in mm 
1(10+0.5 ,03.2±U1 

FEATURES: 

¥ '" Repetitive Peak Off-State Voltage : VDRM=200-600V "' d 
H 
0 

R.M.S On-State Current : IT(RMS)=2.5A d 
rl 

~ 4 Trigger Mode Guarantee I ~. ~I~ High Commutating (dv/dt) ~l ~ '" <Xl "' d .. t'J 
High Sensitivity Type '" 1.25 I "' d 

+1 
~ 

0 
t'J 
rl 

~ 
2 

MAXIMUM RATINGS 
(0 10 

3~ d .'. d 
+1 

CHARACTERISTIC SYMBOL RATING UNIT 1 2 .'3 LI) 

lI) "'" 
1 

T2323B 200 r-
'.-1 

Repetitive Peak T2323D VDRM 400 
1. T1 

Off-State Voltage V 2. T2 (HEAT SINK) 

T2323M 600 
il. GATE 

JEDEC -
R.M.S On-State Current 

IT(RMS) 2.5 EIAJ -
(Full Tc=65 'C) A Sine Waveform 

TOSHIBA 13-10A1B 

Peak One Cycle Surge On-State 
ITSM 

23.5(50Hz) A Weight : 1. 5g 
Current (Non-R~petitive) 25(60Hz) 

I 2t Limit Value (t=1-2Oms) r2t 3.4 A2s 

Peak Gate Power Dissipation PGM 10 W 

Average Gate Power Dissipation PG(AV) 0.1 W 

Peak Gate Voltage VGM 10 V 

Peak Gate Currl'nt IGM 1 A 

Junction Temperature Tj -40-100 'c 
Storage Temperature Range Tstg -40-150 'c 

The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION 
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SEMICONDUCTOR 
TOSHIBA 

TECHNICAL DATA 

ELECTRICAL CHARACTERISTICS (Ta=2S·C) 

CHARACTERISTIC SYMBOL 

Repetitive Peak Off-State 
IDRM Current 

I 

Gate Trigger Voltage IT 
VGT 

m 
III 

I 

Gate Trigger Current IT 
IGT 

m 
III 

Peak On-State Voltage VTM 
Gate Non-Trigger Voltage VGD 

Holding Current IH 

Critical Rate of Rise of dv/dt Off-State Voltage 

Critical Rate of Rise of 
Off-State Voltage at (dv/dt}c 
Commutation 

Gate Controlled Turn-on Time tgt 

Thermal Resistance Rth(j-c) 

Thermal Resistance Rth(j-a} 

T23238. T23230. T2323M 

TEST CONDITION MIN. MAX. UNIT 

VDRM=Rated VDRM' Tj-IOO·C - 0.75 rnA 

T2(+} , Gate(+} - 2.2 

T2(+} , Gate(-} - 2.2 V 
T2(-}, Gate(-} - 2.2 

VD=12V T2(-}, Gate(+} - 2.2 
RL=300 T2(+}, Gate(+} - 25 

T2(+}, Gate(-} - 40 
rnA 

T2(-}, Gate(-} - 25 

T2(-} , Gate(+} - 40 

ITM=IOA - 2.6 V 

VD=Rated VDRM' Tc=IOO·C O.lS - V 

VD=12V, Gate Open - 30 rnA 

VD=Rated VPRM' Tc=IOO·C 
10 - V//1s 

Exponential Rise 

VD=Rated VpRM' Tc=90·C 
1 - V//1s 

Tj=lOO·C, (di/dt}c=-1.33A/ms 

VD=Rated VpRM, iT=lOA(Peak) 
2.S - /1S 

IGT=6OmA, tr=O.I/1s, Tc=2S·C 

Junction to Case - 8 ·C/W 

Junction to Ambient - 80 ·C/W 

TOSHIBA CORPORATION 
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SEMICONDUCTOR 
TOSHIBA 

P 
on 

'" \I 

" ... 
... 
0 
> 
>. 
" ... 
~ ... 
~ 

20 

10 

5 

3 

1 

U 1 

TECHNICAL DATA 

To = 25 "C 

V 

II 

0.6 1.0 L4. L8 2.2 2.6 3.0 

INSTANTANEOUS ON-STATE VOLTAGE VT(V) 

2.0 

L5 

1.0 

0.5 

o 
-50 

VD= 12 V 

RL=30n 

I"'--,. 
.......... 

'" ......... 
r-." 

............ 

60 100 14,0 

CASE TEMPERATURE To ("C) 

FULL SINE WAVEFORM 
«Xl a2 

ooL1:Uoo 

CONDUCTION ANGLE I' 
a=al +a2=360 o 

'" 
~ 

L 

, 
0.4. 0.8 L2 L6 2.0 2.4. 2.8 3.2 

R.M.S ON-STATE CURRENT IT(RMS) (A) 

T23238. T23230. T2323M 

I 
<> 
1>1'"' ... < 

25 
r\ 

SURGE ON-STATE CURRENT 
(NON-REPETITIVE) 

2 

RATED LOAD 

o "" '\ ~ 

ES '-' 15 '" ~ tIl 
':01 

'"' tIl " o~l 0 ISi°Hz 
1>1 
[i! 
D 

'" 

p 
on 
'" II 

" ... 
... 
0 

H 

>. 
" ~ ... 
0 

H 

5 

o 
1 

~ I===t.. 
r-

3 5 10 30 50 100 
NUMBER OF CYCLES AT 50Hz AND 60 Hz 

IGT(Tc )/IGT( Tc=25'C) - Tc (TYPICAL) 
4. 

3 

2 

1 

o 
-60 

VD=12V 

RL=30n 

IGT CDl,IV) 

~ !-..rGT (I) 

I~ ~ 
IGT(H) i'-.. 

........ 
1'-- -

6C 100 14,0 

CASE TEMPERATURE To ("C) 

Tc MAX - IT(RMS) 

1"-1-.... 
r-"", 

FULL SINE WAVEFORM~ 

DO--
CONDUCTION ANGLE 
a=al +a2=350O 

0.4. 0.8 L2 L6 2.0 2.4. 2.8 3.2 

R.14.S ON-STATE CURRENT IT (RMS) (A) 

TOBHIBA CORPORATION 
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SEMICONDUCTOR 
TOSHIBA 

TECHNICAL DATA 

Ta MAX - IT(RMS) 

FULL SINE WAVEFORM 

~ ,... 
'" 

I' CONDUCTION ANGLE :, a=al+ a 2=360· 

I'\. 

20 
1\ 

o 
o 0.2 0.4. 0.6 0.8 1.0 L2 L4. L6 

R.M.S ON-STATE CURRENT IT(RMS) (A) 

T23238, T2323D, T2323M 

TOSHIBA CORPORATION 
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TOSHIBA SEMICONDUCTOR 
TECHNICAL DATA 

TOSHIBA THYRISTOR 

C122A. C122B.C122D. C122M 

SILICON DIFFUSED TYPE 

r~EDIUM POWER CONTROL APPLICATIONS. Unit in rnm 
ID.3MAX ,03.6±D.2 

FEATURES: 
~[ I~~ [ Repetitive Peak Off-State Voltage : VDRM } =100-600V !>- ~ 

Repetitive Peak Reverse Voltage : VRRM t') 

"' 
~l 

.-i 

Average On-State Current : IT(AV)=S.lA 

JEDEC TO-220AB Package 
1.5 MAX 

I 
~ 
'" "' 0.76 

2.54 2.54 ~ 1 
MAXIMUM RATINGS ~"' I I ~ 

~3 ~~ CHARACTERISTIC SYMBOL RATING UNIT ~ ';'~"-6'" 
'1'2.:iM 

Repetitive Peak C122A 100 ~1 2 

Off-State Voltage C122B VDRM 200 V 1. CATHODE 
and Repetitive Peak 

C122D VRRM 400 2. ANODE (HEAT SINK) 
Reverse Voltage 3. GATE 

C122M 600 .rEDEC TO-220AB 

Non-Repetitive Peak C122A 200 EIA.r SC-46 

Reverse Voltage C122B 300 TOSHIBA 13-10BIA 

(Non-Repetitive <Sms. VRSM V 

Tj=O-12S DC) C122D SOO Weight : 2g 

C122M 720 

Average On-State Current 
IT(AV) S.l A (Half Sine Waveform Tc=77 DC) 

R.M.S On-State Current IT(RMS) 8 A 

Peak One Cycle Surge On-State 
ITSM 

82 (SOHz) 
A Current (Non-Repetitive) 90 ( 60Hz) 

I 2 t Limit Value (t=l-lOms) I 2 t 34 A2s 

Peak Gate Power Dissipation PGM S W 

Average Gate Power Dissipation PG(AV) 0.5 W 

Peak Forward Gate Voltage VFGM 10 V 

Peak Reverse Gate Voltage VRGM -5 V 

Peak Forward Gate Current IGM 2.8 A 

Junction Temperature Tj -40-100 DC 

Storage Temperature Range Tstg -40-125 DC 

The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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SEMICONDUCTOR 
TOSHIBA 

TECHNICAL DATA 

ELECTRICAL CHARACTERISTICS (Ta=25'C) 

CHARACTERISTIC SYMBOL 

Repetitive Peak Off-State 
IDRM Current and Repetitive 

Peak Reverse Current IRRM 

Peak On-State Voltage VTM 

Gate Trigger Voltage VGT 

Gate Trigger Current IGT 

Gate Non-Trigger Voltage VGD 

Critical Rate of Rise of 
dv/dt Off-State Voltage 

Holding Current IH 

Latching Current IL 

Thermal Resistance Rth(~-c) 

C122A. C122B. C122D. C122M 

TEST CONDITION MIN. TYP. MAX. UNIT 

VDRM=VRRM=Rated - - 0.5 rnA 
Tj=lOO'C 

ITM=16A - - 1.83 V 

VD=6V - - 1.5 V 
RL=45.o. I Ta=-40'C - - 2.0 

VD*flV - - 25 
rnA 

RL=45.o. I Ta=-40·C - - 40 
VD=Rated x 2/3, Tc=lOO·C 0.2 - - V 

VDR~Rated, Tc=lOO·C 30 V/jJ.s - -
Exponential Rise 

VD=24V - - 30 
rnA 

I Ta=-40'C - - 60 

VD=24V - - 60 
rnA 

VGK=15V, 100.0.1 Ta=-40'C - - 120 

Junction to Case - - 1.8 ·C/W 

EGD-C122A-2 
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SEMICONDUCTOR 
TOSHIBA 

e 
'" ~~ 
"'" ..:I .. 
III ;; 
;3 .. 
~~ 

l!li 
~~ 
~~ 

50 

30 

10 

15 

3 

1 

0.5 

0.3 

TECHNICAL DATA 

II 

r-r- ~ 
r-f-- c:§' 7ifl ..., 

II I 
F"'" 

0.40 0.8 1.2 1.6 2.0 2.4. 2.8 3.2 3.6 4..0 

VT (V) INSTANTANEOUS ON-STATE VOLTAGE 

20 
HALF SINE 
WAVEFORM 

f\. 
0° Wl80° 

D;Y CONDUCTION 
1800 ANGLE 

120° / 
-- 9()0 ,/ / 
_ 60° 

a=30A..&~V 
ILe~ 

K' 
2 4. 6 8 10 12 

AVERAGE ON-STATE CURRENT IT (AV) (A) 

120 
Tc MAX - IT(AV) 

HALF SINE 
WAVEFORM 

100 

80 

~ ~ t-I-- ""-\." t:::: t:-.. ....... - OOWl80° 

\ "I' CONDUCTION 

a=30° 60 0 320 180° 
ANGLE 

60 

4.0 

2 40 6 8 10 12 

AVERAGE ON-STATE CURRENT IT (AV) (A) 

C122A. C122B. C122D. C122M 

20 

gj ~ 16 
~ > ° < p"", 

.. ~ 12 

E 
'" ,'" "'0 01-1 

"'~ ",p" 

ii 

8 

40 

PT(AV) - IT(AV) 

FULL SINE 
WAVEFORM 

N\ 
360° 

Oo~ L!0o 

2400°/ f-
al a2 

180° CONDUCTION 

l:WOl~ ~ ANGLE 

a=60°./. 0'f' a=al + a2 

~ I I I I 
>0-0 
<~ .A" o 

o 
I I I I 

.. 
z 

"' ~ 
D 
D 

"' .. ~ 
« .. '-" 

'" , 
"':>I 
0 '" .. "' .... 
11'; 
D 
OJ 

"i . .,., 
,:;J 
ol< 

2 40 6 8 10 12 

AVERAGE ON-STATE CURRENT. IT(AV) (A) 

120 
Tc MAX - IT(AV) 

FULL SINE 
WAVEFORM 

100 
"""l1lI ~~ 

lGJG;° 
80 

60 

400 

20 
o 

100 

I'..: ~ r::::: :::::: r-
a=60o 120° Pea 2400 360 al a2 

CONDUCTION 
ANGLE 
a=al+ a 2 

2 6 8 10 12 

AVERAGE ON-STATE CURRENT IT(AV) (A) 

SURGE ON-STATE CURRENT 
(NON-REPETITIVE) 

80 ~ 

60 

40 

20 
1 

~ 
""':::: 

3 

......... 
1-1-

5 10 30 50 100 300 

NUMBER OF CYCLES 

EGD-C122A-3 
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SEMICONDUCTOR 
TOSHIBA 

20 

TECHNICAL DATA 

TRANSIENT THERMAL IMPEDANCE 
(JUNCTION TO CASE) 

"'"" 

:3 5 10 30 50 100 300 500 1000 

TIME t (ms) 
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C122A. C122B. C122D. C122M 

EGD-C122A-4 
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TOSHIBA SEMICONDUCTOR TOSHIBA THYRISTOR 

TECHNICAL DATA C203Y,C203YY,C203A,C203B,C203C,C203D 

SILICON PLANAR TYPE 
LOW POWER SWITCHING AND CONTROL APPLICATIONS. Unit in mm 

FEATURES: .¢l5. 1 MAX 
I 'I 

Repetitive Peak Off-State Voltage : VDRM } 30-400V 

I 
1 I '" ::i 

Repetitive Peak Reverse Vol tage : VRRM ~ ... 
Average On-State Current : IT(AV)=50OmA 0.4.0 ,\-t 

I 
" JEDEC TO-92 Package 0.00 

~1 ~ 
H ::a 

0.4.0 ~ 
0 ... 
01 

~fAXIMUM I{ATINGS 1.27 1.27 

l~Tl CHARACTERISTIC SYMBOL RATING UNIT ~ ! ID ~ 
3 

C203Y 30 
ajlajIajI 2~ 123 ... ... 

Repetitive Peak C203YY 60 1 
Off-State Voltage C203A VDRM 100 1. CATHODE 
and Repetitive Peak V 2- GATE 
Reverse Voltage C203B VRRM 200 3. ANODE 

(RGK=1kO) C203C 300 J"EDEC TO-g2 

C203D 400 EIAJ" SC-4.3 

C203Y 45 TOSHIBA 13-0A1D 

C203YY 90 
Weight: 0.2g 

Non-Repetitive Peak 
Reverse Voltage C203A 

VRSM 
150 V 

(Non-Repetitive <5ms, C203B 300 Note: Should be used with gate 
Tj=0-125°C, RGK=lk.a) resistance as follows. 

C203C 450 

C203D 500 

Average On-State Current ~MO"' (Half Sine Waveform) IT (AV) 500 rnA 

R.M.S On-State Current IT(RMS) 800 rnA 
GATE RGK=lkO OR LESS 

Peak One Cycle Surge On-State 
ITSM 

7 (50Hz) A 
Current (Non-Repetitive) 8 (60Hz) CATHODE 

I 2t Limit Value (t=l-lOms) I 2t 0.25 A2s 

Peak Gate Power Dissipation PGM 1 W 

Average Gate Power Dissipation PG(AV) 0.01 W 

Peak Forward Gate Voltage VFGM 8 V 

Peak Reverse Gate Voltage VRGM -5 V 

Peak Forward Gate Current IGM 500 rnA 

Junction Temperature Tj -65-125 °c 

Storage Temperature Range Tstg -65-150 °c 

The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 

EGD-C203Y-l 

TOSHIBA CORPORATION 
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SEMICONDUCTOR 
TOSHIBA 

TECHNICAL DATA 

ELECTRICAL CHARACT~RISTICS (Ta=2S0C) 

CHARACTERISTIC SYMBOL 

Repetitive Peak Off-State 
IDRM Current and Repetitive Peak 

Reverse Current IRRM 

Peak On-State Voltage VTM 

Gate Trigger Voltage VGT 

Gate Trigger Current IGT 

Gate Non-Trigger Voltage VGD 

Holding Current IH 

Thermal Resistance Rth(j-c) 

Rth(j-a) 

C203Y.C203YY.C203A.C203B.C203C.C203D 

TEST CONDITION MIN. TYP. MAX. UNIT 

VD~VRR~Rated - - 50 IlA 
RGK=lkn., Tj-12S0C 

IT~lA - - 1.5 V 

VD=6V - - 0.8 V 
RL=loon I Ta--6SoC - - 1.0 

VD=6V - - 200 
IlA 

RL=loon I Ta=-6SoC - - 500 

VD=Rated, RGK=lkn 0.2 - - V 
Ta=12SoC 

VD=12V - - 5.0 
rnA 

RGK=lkn I Ta=-6SoC - - 10.0 

Junction to Case - - 125 
°C/W 

Junction to Ambient - - 230 

TOSHIBA CORPORATION 
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SEMICONDUCTOR 
TOSHIBA C203Y,C203YY,C203A,C203B,C203C,C203D 

.. 
iii 
§ 
o ., 
~ .. ~ 

5 

3 

TECHNICAL DATA 

~ 

/,~ 

"' .. 0.5 
,~ =f:";;-' '" o - '" - ;:;-V_", 

,,"> '" 
0.1 

0.05 

0.03 
0.4 0.8 L2 1.6 2.0 2.4 2.8 3.2 3.6 

INSTANTANEOUS ON-STATE VOLTAGE VT (V) 

LO 
DCI 

1800 

120° V 
60° 90° ,/ / 

a=30° ) If, HALF SINE 

'f 'ffV WAVEFORM 

If/) '/ [\ 
1M ~ OO~J8(lO 

W CONDUCTION 

" 
ANGLE 

0.2 0.4 0.6 0.8 1.0 1.2 

AVERAGE ON-STATE CURRENT IT(AV) (A) 

Ta MAX -
160r-~--.-~---r--r-~--~-------' 

SINK 

120~..t--t--+-t--+-l A 
OO~J80O 

AVERAGE ON-STATE CURRENT IT(AV) (A) 
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.. 
'" ., 
&l 
p 
0 ., .. ~ .... .. ~ 
'" ~ ~ 
0 .. .,H 
~ 
p 

'" 
~ 
P< 

10 

SURGE ON-STATE CURRENT 
(NON-REPETITIVE) 

8 

............. r-.., 

6 

4 

2 
1 

{S0lf. 

~ 
............ 

3 5 10 30 50 100 

NUMBER OF CYCLES 

TRANSIENT THERMAL IMPEDANCE 
(JUNCTION TO AMBIENT) 

TIME t (8) 

300 

EGD-C203Y-3 
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SEMICONDUCTOR 
TOSHIBA 

TECHNICAL DATA 

TOSHIBA PROGRAMMABLE UNIJUNCTION TRANSISTOR 

2N6027.2N6028 

SILICON PLANAR TYPE 

THYRISTOR-TRIGGER, RELAXATION OSCILLATOR, Unit in mm 

PULSER AND TI~1ER APPLICATIONS. ¢:5.1MAX 
I I 

FEATURES: 

I 
I 

~ 
Iv and Ip 

.. 
Programmable Item : RBB, 'I, ..; 

Low Leakage Current IGAO=lOnA(Max.) 
a4.5 

['l~~ · : :z: ass H 

IGKS- 50nA(Max.) '" a45 .. 
oj 

· High Pulse Output Voltage : VO= llV(Typ.) ~ oj 

..... 

Low Peak Current -· 
: Ip=2lJA (Max.) 2N6027 (RG=1MO) 1.2'1 1.27 

Ip=0.15~A(Max.)2N602B (Re=1Ma) ;~" 1 
;:; TT. 

~ t2 
aio ... 
123 ..... 

..; 

3 
l. ANODE 

2. GA'IE 
rlAXH1Ur1 RATINGS 3- CA'IHODE 

CHARACTERISTIC SYMBOL RATING UNIT JEDEC 'I0-92 

Gate-Cathode Forward Voltage VGKF 40 V EIAJ SC-43 

Gate-Cathode Reverse Voltage VGKR -5 V TOSHIBA 13-5A1C 

Gate-Anode Reverse Voltage VGAR 40 V 
Weight: 0.2g 

Anode-Cathode Voltage VAK ±40 V 

DC Anode Current (Note 1) IT 150 rnA 

Repetitive Peak ty=lOOlls 1 
Forward Current ITRM A 
(1% Duty Cycle) tw=201lS 2 

Non-Repetitive Peak Forward 
ITSM 5 A 

Current (tw=lO~s) 

DC Gate Current (Note 1) IG ±50 rnA 

Capacitive Discharge Energy E 250 IlJ (Note 2) 

Power Dissipation (Note 1) P 300 mW 

Operating Temperature Topr -50-100 ·C 

Junction Temperature Tj -50-100 ·C 

Storage Temperature Range Tstg -55-150 ·C 

The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 

EGV-2N6027-l 

TOSHIBA CORPORATION 
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SEMICONDUCTOR 
TOSHIBA 2N6027.2N6028 

TECHNICAL DATA 

ELECTRICAL CHARACTERISTICS (Ta=25"C) 
FIGURE No. 2N6027 2N602S 

CHARACTERISTIC SYMBOL and UNIT 
CONDITION MIN. TYP. MAX. MIN. TYP. MAX. 

Peak Current RG=lMO Ip 1,2,3 - 1. 25 2 - O.OS 0.15 IlA (VS=lOV) RG=lOkO - 4 5 - 0.7 1.0 

Offset Voltage RG=lMO VT 1,2,3 0.2 0.7 1.6 0.2 0.5 0.6 V 
(VS=lOV) RG=lOkn 0.2 0.35 0.6 0.2 0.35 0.6 

Valley Current RG=IMO Iv 1,2,3 - IS 50 - IS 25 IlA 
RG=lOkn 70 270 - 25 270 -

Gate-Anode Leakage 
IGAO 4, VS=40V - 1.0 10 - 1.0 10 nA Current 

Gate-Cathode Leakage 
IGKS 5, VS=40V - 5.0 50 - 5.0 50 nA Current 

Forward Voltage VF IF=50mA - O.S 1.5 - O.S 1.5 V 

Pulse Output Voltage Vo 6,7 6 11 - 6 11 - V 

Pulse Voltage Rise Time tr 6,7 - 40 SO - 40 SO ns 

Note 1 Derate linearly current and powers l%/"C above 25"C. 

2 E=0.5·CV2 capacitor discharge energy limiting resistor and repetition. 

Fig.l 

Fig.4 

PROGRAMMABLE 
UJT WITH 
PROGRAM RESISTORS 
Rl AND R2 

Fig.5 

Fig.2 EQIVALENT TEST CIRCUIT 
FOR FIGURE 1 USED FOR 
ELECTRICAL CHARACTERISTIC 
TESTING 

s 
o .. 
'" 

~ c: '" ... d ... 
L-_ .... __ ...J'" 

Fig.6 
IGAO TEST CIRCUIT IGKS TEST CIRCUIT Vo AND tr 

TEST CIRCUIT 

Ip ,IV Ill' 

Fig.3 
V-I ELECTRICAL 
CHARACTERISTICS 

Fig.7 
I~AVEFORM OF Vo AND tr 

EGV-2N6027-2 

I 
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SEMICONDUCTOR 
TOSHIBA 

100 
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TECHNICAL DATA 

2N6027 Ip - Ta (TYPICAL) 

VS-10V 

I"\. 
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i'-" i'-r-,. 
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l .... JO., 

" < <OO/ ..... ~ 
I~ Q ...... r---
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...... 
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-~ -m 0 m ~ ~ ~ 

AMBIENT TEMPERATURE Ta (t) 
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i' ...... 

-~ 
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I"-.... t-~lOl<~- i-- -
l- i:::: 

--...... 

lOOl<.a i--= = ...... :J-..... i--
........ --:---." 

....... 1'---I'---J~ 
I" 

-mom to 

AMBIENT TDoIPERATURE 

~ ~ 

Ta (t) 

100 

'"' < 
,5. 

'" ... 
to 
~ 
m 
=> 
to 

~ 
'" 

£ 
~ .. 
'" < to 
..:I 
0 
> .. 
ii: .. 
=> 
0 .. 
:s 
ii: 
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2N6027. 2N6028 

2N6028 Ip - Ta (TYPICAL) 
10 

VS-10V 

5 

3 " 1\ \ '\. 

1 1\ \ " r-... 
0.5 

0.3 

0.1 

"t., 
" ./0., r-r-;--

" I'\.. r--.,:Q 

'\. "0 i'-..., '4-
,<~ of) ....... 

I': i'-

0.05 

o.Q3 

" r-.... 

0.01 " I'-... -~ -m o m 100 60 80 100 

AMBIENT TDoIPERATURE Ta (t) 

Vo - VD (TYPICAL) 
30 

Ta=2St 

2' 
c: c: ... ... 

18 

~ '" .... / "" > 

~rVO ---~ c: o-"l <> ... ... q 
co L 

12 / 
/ 

6 / 0.00').1''' ....... 

/ L..-- ...-r 
/. V ........ 

10 20 30 '0 50 

SUPPLY VOLTAGE Vn (V) 
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SEMICONDUCTOR 
TOSHIBA 

TECHNICAL DATA 

TOSHIBA BI-DIRECTIONAL TRIODE THYRISTOR 

2N6346~ 2N6347~ 2N6348A 

SILICON DIFFUSED TYPE 

AC POWER CONTROL APPLICATIONS Unit in mm 

FEATURES: 

Repetitive Peak Off-State Voltage : VDRM=200-600V 

R.M.S On-State Current : IT(RMS)=12A 

4 Trigger Mode Guarantee 

High Commutating (dv/dt) 

MAXIMUM RATINGS 
CHARACTERISTIC 

Repetitive Peak 
Off-State Voltage 

R.M.S On-State Current 

2N6346A 

2N6347A 

2N6348A 

(Full Sine Waveform Tc=80·C) 

Peak One Cycle Surge On-State 
Current (Non-Repetitive) 

r 2t Limit Value (t=l-lOms) 

Peak Gate Power Dissipation 

Average Gate Dissipation 

Peak Gate Voltage 

Peak Gate Current 

Junction Temperature 

Storage Temperature Range 

SYMBOL RATING 

200 

VDRM 400 

600 

IT(RMS) 12 

ITSM 
113(SOHz) 

l20(60Hz) 

I 2t 64 

PGM 20 

PG(AV) O.S 

VGM 10 

IGM 2 

Tj -40-l25 

Tstg -40-lS0 

UNIT 

V 

A 

A 

A2s 

W 

W 

V 

A 

·C 

·C 

1 Cl 3 MAX ¢3.6+Cl2 

1.3 

. +Cl25 I 
Cl76-Cl15 

1.6MIN 

. 1.0 

L 11.6MIN 

~~H~l 
1. Tl 

2- T2 (HEAT SINK) 

3. GATE 

JEDEC TO-220AB 

EIAJ -

TOSHIBA 13-10EIA 

Weight : 1.8g 

~ 

The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION 
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SEMICONDUCTOR 
TOSHIBA 

TeCHNICAL DATA 

ELECTRICAL CHARACTERISTICS {Ta=25·C} 

CHARACTERISTIC SYMBOL 

Repetitive Peak Off-State 
IDRM Current 

I 

Gate Trigger Voltage II 
VGT 

ill 

N 

I 

Gate Trigger Current II IGT 

ill 

N 

Peak On-State Voltage VTM 
Gate Non-Trigger Voltage VGD 

Holding Current IH 

Critical Rate of Rise of 
dv/dt Off-State Voltage 

Thermal Resistance Rth{j-c) 
Critical Rate of Rise of 
Off-State Voltage at {dv/dt}c 
Commutation 

Turn-on Time tgt 

2N6346A, 2N6347 A, 2N6348A 

TEST CONDITION MIN. MAX. UNIT 

VDRM=Rated VDRM, Tj=llO·C - 2 rnA 

T2{+} , Gate{+} - 2 

T2{+} , Gate{-} - 2.5 
V 

T2{-}, Gate{-} - 2 
VD=12V T2 {-} , Gate{+} - 2.5 
RL=lOO.o. T2{+}, Gate{+} - 50 

T2{+} Gate{-} - 75 rnA 

T2{-}, Gate{-} - 50 

T2 (-) , Gate{-} - 75 

ITW17A - 1. 75 V 
VD=Rated VDRM. Tj=llO·C 0.2 - V 

._._. ---- -
VD=12V, Gate open - 40 rnA 
VD=Rated VDRM. Tc=lOO·C 

100 V//J.s -
Exponential Rise 

Junction to Case, AC - 2.0 ·C/W 

VD=Rated VDRM• Tc=80·C 
5 - V//J.s 

{di/dt}c=-6.5A/rns 

VD=Rated VDRM. ITM=l7A - 2 /J.S 
IGT=l70mA, tr=O.l/J.s 

TOSHIBA CORPORATION 
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SEMICONDUCTOR 
TOSHIBA 
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TECHNICAL DATA 

J..oo" 

~ I:P 

.., 
=-~ 0; 

/1 

-'!ill 

I 
0.14 0.8 1.2 1.6 2.0 2.4 2.8 3.2 

INSTANTANEOUS ON-STATE VOLTAGE VT (V) 

VGT(Tc)/VGT(Tc=25'C) -Tc (TYPICAL) 
2.0 

L5 

1.0 

0.5 

o 
-60 

2S 

24 

20 

6 

4 

t.... ....... 
f".. 

r-..... 

-20 20 60 

CASE TEMPERATURE 

VD=12 V 

RL= 100.0. 

r--..... t-.... 

100 

Tc ("C) 

140 

PT(AV) - IT(RMS) 

FULL SINE WAVEFORM 

~ 0: 18)'\ 0° 

CONDUCTION ANGLE 
a=a1 +a2=3600 

1/ 
/"'" 

L 
I' 

0 ..... 
0 4 6 8 10 12 14 18 

R.M.S ON-STATE CURRENT IT(RMS) (A) 
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2N6346~ 2N6347~ 2N6348A 

200 

I 180 

o 
"'l 

SURGE ON-STATE CURRENT 
(NON-REPETITIVE) 

RATED LOAD 

~< 120 
.... ~ 
OJ ~ 
I 

Z ::a 
o ~ 80 
"'lH 

~ 
OJ 40 

o 
1 

! 2.0 

.... 
o 

H 1.5 

.... 

I ~ 1.0 
o 

5 

0 

0 

0 

0 

0 

~ F=F:: 60Hz 

~ 

3 5 10 30 50 100 

NUMBER OF CYCLES AT 50Hz AND 60Hz 

IGT - Tc (TYPICAL) 

1\ VD=12V 

~ RL=lOO.o. 

'\. 
'\ 

"-
i'--

-20 20 60 
CASE TEMPERATURE 

.....- r--

100 

Tc ('C) 

Tc MAX - IT(RMS) 

rr-
t---

t---
FULL SINE WAVEFORM 

a1 a2 

,!.:Q.. 
CONDUCTION ANGLE 
a=a1 +a2=3600 

2 4 8 10 12 14 16 

R.M.S ON-STATE CURRENT IT(RMS) (A) 

140 

TOSHIBA CORPORATION 



TOSHIBA 
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SEMICONDUCTOR 
TECHNICAL DATA 
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CASE TEMPERATURE Tc (t) 
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2N6346~ 2N6347~ 2N6348A 

TRANSIENT THERMAL IMPEDANCE 
(JUNCTION TO CASE) 
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:3 5 10 30 50 100 300 500 1000 

TIMl!l t (me and e) 
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TOSHIBA SEMICONDUCTOR TOSHIBA THYRISTOR 

TECHNICAL DATA 2N6395. 2N6396. 2N6397. 2N6398 

SILICON DIFFUSED TYPE 

MEDIUM POWER CONTROL APPLICATIONS. Unit in rom 

FEATURES: 

Repetitive Peak Off-State Voltage : VDRM } =100-600V 

Repetitive Peak Reverse Voltage : VRRM 

Average On-State Current : IT(AV)=7.6A 

JEDEC TO-220AB Package 

MAXIMUM RATINGS 
CHARACTERISTIC 

Repetitive Peak 
Off-State Voltage 
and Repetitive Peak 
Reverse Voltage 

Non-Repetitive Peak 
Reverse Voltage 
(Non-Repetitive <sms, 
Tj=0-12s·C) 

2N639s 

2N6396 

2N6397 

2N6398 

2N639s 

2N6396 

2N6397 

2N6398 

Average On-State Current 
(Half Sine Waveform Tc=90·C) 

R.M.S On-State Current 

Peak One Cycle Surge On-State 
Current (Non-Repetitive) 

I 2 t Limit Value (t=l-lOms) 

SYMBOL 

VDRM 

VRRM 

IT(AV) 

IT(RMS) 

ITSM 

Peak Gate Power Dissipation PGM 

Average Gate Power Dissipation PG(AV) 

Peak Forward Gate Voltage VFGM 

Peak Reverse Gate Voltage VRGM 

Peak Forward Gate Current IGM 

Junction Temperature Tj 

Storage Temperature Range Tstg 

RATING 

100 

200 

400 

600 

150 

300 

500 

720 

7.6 

12 

91 (,50Hz) 

100 (60Hz) 

72 

20 

0.5 

10 

-5 

2 

-40-125 

-40-150 

T. ,. ~ 

1.5 MAX II I iI 
~ f.t- ,-------'::l 

2 

UNIT 

~1 1 

1. CATHODE 
V 2. ANODE (HEAT SINK) 

3. GATE 

JEDEO TO-220AB 

EIAJ 80-46 

TOSHIBA 13-10B1A 
V 

Weight : 2g 

A 

A 

A 

W 

W 

V 

V 

A 

·C 

·C 

The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 

EGD-2N639s-1 

TOSHIBA CORPORATION 
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SEMICONDUCTOR 
TOSHIBA 

TECHNICAL DATA 

ELECTRICAL CHARACTERISTICS (Ta=25·C) 

CHARACTERISTIC SYMBOL 

Repetitive Peak Off-State 
IORM Current and Repetitive Peak 

Reverse Current IRRM 

Peak On-State Voltage VTM 

Gate Trigger Voltage VGT 

Gate Trigger Current IGT 

Gate Non-Trigger Voltage VGO 

Critical Rate of Rise of 
dv/dt Off-State Voltage 

Holding Current IH 

Gate Turn-On Time tgt 

Turn-Off Time tg 

Thermal Resistance Rth(j-c) 

2N6395, 2N6396, 2N6397, 2N6398 

TEST CONOITION MIN. TYP. MAX. UNIT 

VORM=VRRM'"Rated - - 2 rnA 
Tj=125·C 

ITW024A - 1.7 2.2 V 

VO=12V, RL=lOOD. - 0.7 1.5 V 

- - 30 rnA 

Vo=Rated, Tc=125·C 0.2 - - V 

VORM=Rated, Tc=125·C 
30 - V/IJS -

Exponential Rise 

VO=12V - 6 40 rnA 

ITM=l2A, IG=40mA 
1.0 2.0 - IJS 

VO=Rated 

ITM=12A, IR=12A - 15 -
Vo=Rated IJI! 
ITM=12A, IR=12A 

VO=Rated, Tj=125·C - 35 -

Junction to Case - - 2 ·C/W 

EGO-2N6395-2 

TOSHIBA CORPORATION 
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SEMICONDUCTOR 
TOSHIBA 

~ 
OJ 
gj 

'" o ., ... 
<: ... 

100 

50 

30 

TECHNICAL DATA 

v 
h-

~< 10 
I 

~ ~, "'~ o 
ro ... "' .... o ., 
~ ... 
~ ... 
ro 

'" H 

1== ~~ 
I--- ,'""'" I---

'"' U . ., I---1---", 

5 

3 

0.5 
0.4 1.2 2.0 2.8 3.6 5.2 

INSTANTANEOUS ON-STATE VOLTAGE VT (V) 

PT(AV) - IT(AV) 

DC/ 

180,,/ V 
90° / 

60°, V / 
a=30o '/ / 1/ HALF SINE 

/ !J '/ / WAVEFORM 

/ 'V/ V f\. 
/~ Y' O~J80o 

~ V CONDUCTION 

~ 
ANGLE 

2 6 8 10 12 

AVERAGE ON-STATE CURRENT IT(AV) (A) 

Tc MAX - IT(AV) 

HALF SINE 
WAVEFORM 

...... .f\. ~ ~ ~ 
I\, I": " ~ ......... 

0°\..'!....JlB:l° 

CONDUCTION 

"'" ......... ANGLE 

r---
a=30o 60° 90° 1800 DC 

2 6 8 10 12 

AVERAGE ON-STATE CURRENT IT(AV) (A) 

2N6395. 2N6396. 2N6397. 2N6398 

<' 16 

5 
... 
~ 12 

... 

8 

o 
-60 

1 

~ 0.8 

-:;; 
5 

:xl 
H 

... 
'" OJ 
gj 
'" 0 

<!l 

'" H 

~ 
0 
:xl 

16 

12 

8 

4 

o 
-60 

IGT - Tc (TYPICAL) 

VD=12V 

RL= 100 n 

t'-... 
~ 

....... 
r......... 

r- r- ..... 

-20 20 60 100 

CASE TEMPERATURE Tc ("C) 

VGT - Tc (TYPICAL) 

VD=12V 

r......... 
RL= 100 n 

.......... 
....... 

.......... 

"'" ........... ............ 

-20 20 60 100 140 

CASE TEMPERATURE Tc ("C) 

(TYPICAL) 

VD=12V 

"'-
"-

I'--
....... r---...I-.. 

--~ 
-20 20 60 100 

CASE TEMPERATURE Tc ('C) 

EGD-2N6395-3 

TOSHIBA CORPORATION 
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SEMICONDUCTOR 
TOSHIBA 

........... 

TECHNICAL DATA 

SURGE ON-STATE CURRENT 
(NON-REPFTITIVE) 

RATED LOAD 

f = 60 Hz 

:---.. 

r---..... 

3 5 10 30 50 100 

NUMBER OF CYCLES 

2N6395. 2N6396. 2N6397. 2N6398 

20 

300 

-336-

TRANSIENT THERMAL IMPEDANCE 
(JUNCTION TO CASE) 

~ 

V 
3 5 10 30 50 100 300 

TIME t (ma) 

1000 

EGD-2N6395-4 

TOSHIBA CORPORATION 



TOSHIBA SEMICONDUCTOR TOSHIBA THYRISTOR 

TECHNICAL DATA 2N6401. 2N6402. 2N6403. 2N6404 

SILICON DIFFUSED TYPE 

tlEDIUM POWER CONTROL APPLICATIONS Unit in nun 
10. 3 IlAX ,¢3.6±0.2 

FEATURES: I~ ,.-I 71r~ [ Repetitive Peak Off-State Voltage : VDRM } =100-600V 
X ';7 ,.. ~ 

III liI 

Repetitive Peak Reverse Voltage : VRRM '" '" ~l 
rl 

Average On-State Current : IT(AV)=lOA 

JEDEC TO-220AB Package 1.51lAX i 
'" '" 0.76 

i 2.54 2.54 ~ 2 
t-1AXI~IU~1 RATINGS '" I r ~ 

t3 
CHARACTERISTIC SYMBOL RATING UNIT ~~,;,o"o.;.H '1-2'(\ -

Repetitive Peak 2N640l 100 ~I 1 

Off-State Voltage 2N6402 VDRM 200 1. CATHODE 
V and Repetitive Peak 

2N6403 VRRM 400 
2. ANODE (HEAT SINK) 

Reverse Voltage 3. GATE 

2N6404 600 
.JEDEC TO-220AB 

Non-Repetitive Peak 2N640l ISO EIA.J SO-46 

Reverse Voltage 2N6402 300 TOSHIBA 13-10B1A 

(Non-Repeti tive <Sms, VRSM V 

Tj=0-12S·C) 2N6403 500 Weight : 2g 

2N6404 720 

Average On-State Current 
IT(AV) 10 A (Half Sine Waveform Tc=lOO·C) 

R.M.S On-State Current IT(RMS) 16 A 

Peak One Cycle Surge On-State 
ITSM 

145 (SOliz) A Current (Non-Repetitive) 160 (60Hz) 

I 2 t Limit Value (t=l-lOms) I 2 t 125 A2 s 

Peak Gate Power Dissipation PGM 20 W 

Average Gate Power Dissipation PG(AV) 0.5 W 

Peak Forward Gate Voltage VFGM 10 V 

Peak Reverse Gate Voltage VRGM -5 V 

Peak Forward Gate Current IGM 2 A 

Junction Temperature Tj -40-125 ·C 

Storage Temperature Range Tstg -40-150 ·C 

The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 

EGD-2N640l-l 

TOSHIBA CORPORATION 
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SEMICONDUCTOR 
TOSHIBA 

TECHNICAL DATA 

ELECTRICAL CHARACTERISTICS (Ta=25·C) 

CHARACTERISTIC SYMBOL 

Repetitive Peak Off-State 
IDRM Current and Repetitive 

Peak Reverse Current IRRM 

Peak On-State Voltage VTM 

Gate Trigger Voltage VGT 

Gate Trigger Current IGT 

Gate Non-Trigger Voltage VGD 

Holding Current IH 

Thermal Resistance Rth(j-c) 

2N6401. 2N6402, 2N6403, 2N6404 

TEST CONDITION MIN. TYP. MAX. UNIT 

VDRM=VRRM=Rated - - 2 mA 
Tj=125·C 

ITM=32A - - 1.7 V 

VD=12V - 0.7 1.5 V 
RL=50.a 1 Ta=-40·C - - 2.5 

VD=12V, RL=50.a - 5 30 mA 

VD=Rated, Tc=125·C 0.2 - - V 

VD=12V - 6.0 40 mA 
I Ta=-40·C - - 60 

Junction to Case - - 1.5 ·C/W 

EGD-2N640l-2 

TOSHISA CORPORATION 
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SEMICONDUCTOR 
TOSHIBA 

TECHNICAL DATA 

~ f::::: 
p 

~ 

/ 

Ez;. / 
~~ 
~. ~ ct' 1-'" 

I 

ill 
1.2 2.0 2.8 40.4 5.2 

INSTANTANEOUS ON-STATE VOLTAGE VT CV) 

20 
PT(AV) - IT(AV) 

I I 
180 0 I 

120° / DC V 
90° '.,{ VI' 

60°/ / '/ Y I 
a=300 J //. L'l /' HALF SINK 

V '/. ~ V' WAVEFORM 

/ L0 ~ if\. 
/. ~ jP 0° l-!!.J 180° 

CONDUCTION 

~ ~ ANGLE 

2 4 6 8 10 12 

AVERAGE ON-STATE CURRENT IT(AV) (A) 

140 

e ., 120 

~~ .. " 100 HE< 
~ 

Tc MAX - IT(AV) 

HALF SINK S\. r-Iol.o. 
WAVEFORM 

0° I-!!J 180 ° 

........ CONDUCTION 

i""" K ~~ 
a=30 0 60° 90° 120° 180° DC 

~ 
0 80 H'" 
HII< 
«:::> 

=-i 60 a~ 
~~ 

40 0 2 4 6 8 10 12 

AVERAGE ON-STATE CURRENT IT(AV) (A) 

2N6401. 2N6402. 2N6403. 2N6404 

<' 
C 

E< 

'" H 

E< 

'" .. 
::l 
:::> 
0 

gj 

'" '" H 
II< ... .. 
E< 
« 

'" 

16 

12 

8 

o 
-60 

1,0 

§ 0.8 

., 
~ ... 8 0.6 
> 
gj 

'" S 0.4 
II< 
E< ., 
~ 0.2 

-60 

16 

<' 
C 

0:: 
12 

H 

E< 

'" .. 8 
::l 
:::> 
0 

'" z 
H 

4 

'" H 
0 
0:: 
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IGT - Tc (TYPICAL) 

VD=12V 

RL=5 0 0 

I"-

'" i'-- ........ 
r--..... 

""" I--.. f-.-
- 20 20 60 100 140 

CASE TEMPERATURE Tc ("C) 

VGT - Tc (TYPICAL) 

VD=12V 

RL= 500 

........... 

........... 

'"'" '-... 
........... 

"-. 

- 20 20 60 100 140 

CASE TEMPERATURE Tc ("C) 

(TYPICAL) 

"'-
'"'" ....... f'.,. 

r-.... t--... 
I-

- 20 20 60 100 140 

CASE TEMPERATURE Tc ("C) 

EGD-2N6401-3 

TOSHIBA CORPORATION 



TOSHIBA 

... 
'" .. 
~ 
<> .. 
... '" « ......... 
Ol 
I 

"':>I om ... ...... 
~ 
OJ 

~ 
P, 

200 

160 

lID 

130 

40 
1 

SEMICONDUCTOR 
TECHNICAL DATA 

SURGE ON-STATE CURRENT 
(NON-REPETITIVE) 

RATED LOAD 

f = 60H" 

........... 

I' 

f'-... 

3510 30 50 100 200 

NUMBER OF CYCLES 

2N6401· 2N6402. 2N6403. 2N6404 

20 

-340-

TRANSIENT THERMAL IMPEDANCE 
(JUNCTION TO CASE) 

vI--

-
V ..... 

3510 3050 100 300 500 1000 

TIME t (ms) 

EGD-2N6401-4 

TOSHIBA CORPORATION 



TOSHIBA SEMICONDUCTOR 
TECHNICAL DATA 

TOSHIBA BI-DIRECTIONAL TRIODE THYRISTOR 

MAC222A-4. MAC222A-6. MAC222A-8 
SILICON DIFFUSED TYPE 

AC POWER CONTROL APPLICATIONS Unit in mm 

10.3MAX jlJ'3.6+ 0. 2 

FEATURES: 110(1 ~l 

~[ Repetitive Peak Off-State Voltage : VDRM=200-600V X V 

R.M.S On-State Current IT(RMS)=8A 
>< 

: .. 
;:; 

4 Trigger Mode Guarantee 
.. 
'" 1.3 

High Commutating (dv/dt) 

I 
. 1.0 z 

+0.25 
!;1 
0 0.76-0.15 <'l 
rl 

1.6MIN I I 1.6 MIN 

~II~~ j MAXIMUM RATINGS ~ --- 1-t-~ ~ 
CHARACTERISTIC !1YMBOL RATING UNIT 1. Tl 

MAC222A-4 200 
2- T2 (HEAT SINK) 

Repetitive Peak 
3. GATE 

Off-State Voltage MAC222A-6 VDRM 400 V JEDEC TO-220AB 

MAc222A-8 600 EIAJ -

R.M.S On-State Current TOSHIBA 13-10EIA 

(Full Sine Waveform Tc=90·C) IT(RMS) 8 A 
Weight: 1.8g 

Peak One Cycle Surge On-State 
ITSM 

73 (50Hz) 
A Current (Non-Repetitive) 80 (60Hz) 

I 2t Limit Value (t=l-lOms) I 2t 40 A2s 

Peak Gate'Power Dissipation PGM 20 W 

Average Gate Power Dissipation PG(AV) 0.5 W 

Peak Gate Voltage VGM 10 V 

Peak Gate Current IGM 2 A 

Junction Temperature Tj -40-125 ·C 

Storage Temperature Range Tstg -40-150 ·C 

The information .contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION 
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SEMICONDUCTOR 
TOSHIBA 

TECHNICAL DATA 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

CHARACTERISTIC SYMBOL 

Repetitive Peak Off-State 
IDRM Current 

I 

Gate Trigger Voltage n 
VGT 

ill 

lIT 

I 

Gate Trigger Current n 
IGT 

ill 

lIT 

Peak On-State Voltage VTM 

Gate Non-Trigger Voltage VGD 

Holding Current IH 

Critical Rate of Rise of dv/dt Off-State Voltage, 

Thermal Resistance RthCi-c) 
Critical Rate of Rise of 
Off-State Voltage at (dv/dt)c 
Cornmoutation 

MAC222A-4, MAC222A-6, MAC222A~8 

TEST CONDITION MIN. MAX. UNIT 

VDRM=Rated VDRM. Tj=12SoC - 2 rnA 

T2(+) , Gate(+) - 2 

T2(+) , Gate(-) - 2 V 
T2(-), Gate(-) - 2 

VD=l2V T2(-), Gate(+) - 2.5 
RL =1000 T2(+) , Gate(+) - 50 

T2(+), Gate(-) - 50 
rnA 

T2(-), Gate(-) - 50 

T2(-), Gate(+) - 75 

ITM=l1A - 1. 55 V 

VD=Rated VDRM, Tj=125°C 0.2 - V 

VD=12V, Gate open - 40 rnA 

VD=Rated VDRM. Tc=125°C 10 2.2 V/l1s 
Exponential Rise 

Junction to case, AC - 2.2 °C/W 

VD=Rated VDRM, Tc=90°C 5 - V/l1s 
(di/dt)c=-4.3A/ms 

TOSHIBA CORPORATION 
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SEMICONDUCTOR 
TOSHIBA MAC222A-4. MAC222A-6. MAC222A-8 

.... 

I 
o 

" !;i .... 
Ul~ ,< 
"''-' o 
Ul .... 
p .... 
o 

" ~ .... 

~ 
Ul 

'" H 

'" o 
H .... 
P': 
H 
m 
m 
H 

., 
'" '" II 

" .... 
.... 
'" :> 

>. 
" .... 
'-' .... 
'" :> 

50 

30 

10 

5 

3 

1 

0.5 

0.3 

0.1 

I- r-
l- t-
I- r-

TECHNICAL DATA 

f"'" 

I~ 
I.J 

r- ~rf. 
t- "1 ~ II 

,,'"'" J 

0.4 0.8 1.2 1.6 2.0 2.4 2.8 3.2 

INSTANTANEOUS ON-STATE VOLTAGE VT CV) 

VGT(Tc )/VGT (Tc=25'C) - Tc (TYPICAL) 
2.0 

1.5 

1.0 

0.5 

o 
-60 

14 

12 

r-... 
............ 

.......... 

l- t""'-

-20 20 60 

CASE TEMPERATURE Tc 

VD= 12V 

RL=10on 

r-

100 

C 'C) 

140 

PT(AV) - IT(RMS) 

FULL SINE WAVEFORM 

~,......... 10 0' lBO ,n 00 ~ ~ gje 
"" 8 ~> 
tiiI -::, 6 

E~ 
Ul 
I 

Z 
o 

2 

CONDUCTION ANGLE 
a;:::al +a2=360o 

1/ 
V 

.... 
1 2 3 5 

R.M.S ON-STATE CURRENT 

L 
,/ 

6 '"/ 8 

IT CRMS) CA) 
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100 
.... 

80 

SURGE ON-STATE CURRENT 
( NON-REPETITIVE) 

RATED LOAD 

~ I 
o 

" ~< 60 .... '-' 
Ul 
I 
",:>I 
a ~ 40 
"H 
f1l 
P ., 20 

o 
1 

r---:: t--
60Hz 

t--.. 
50---"'; ~ 

3 5 10 30 50 100 

NUMBER OF CYCLES AT 50Hz AND 60Hz 

IGT(Tc)/IGT(Tc=25'C) -Tc (TYPICAL) 

i3' 
'" '" II 

" .... 
.... 

2. 0 

1. 5 

S 1. 0 

>. 
" .... 
'-' 0. 
~ 

5 

H 

O 
-60 

\ VD= 12 V 

'\ RL=100.o. 

\ 
I'\. 

" "'-
...... 

I'-.... 

-20 60 

CASE TEMPERATURE 

--t-
100 

Tc C 'C) 

Tc MAX - IT(RMS) 

r-t-t-
r-t-

r-b 

FULL SING WAVEFORM 

~ 0°' lBO~ 0° 

CONDUCTION ANGLE 
a=al+a2=360o 

1 2 3 5 6 7 8 

140 

R.M.S ON-STATE CURRENT ITCRMS) CA) 

TOBHIBA CORPORATION 



SEMICONDUCTOR 
TOSHIBA 

TECHNICAL DATA 
MAC222A-4. MAC222A-6. MAC222A-8 

2.0 

~ 
III 1.5 

H 

o 

~ 
~ 

IH - Tc (TYPICAL) 

VD=12V 

'" ...... 
~ 

i"""-r..... 

-60 -20 20 60 100 14.0 

CASE TEMPIIlRATURE Tc ("C) 
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TOSHIBA SEMICONDUCTOR 
TECHNICAL DATA 

TOSHIBA BI-DIRECTIONAL TRIODE THYRISTOR 

T2500B. T2500D. T2500M 

SILICON DIFFUSED TYPE 

AC POWER CONTROL APPLICATIONS Unit in mm 
1 0.3 MAX ¢3.6+0.2 

FEATURES: I~ ,. IX~ ~I 

~~ Repetitive Peak Off-State Voltage : VDRM=200-600V XV 

R.M.S On-State Current IT(RMS)=6A '" : « 
:& 

4 Tirgger Mode Guarantee 
r-

'" 1.3 
High Commutating (dv/dt) . 1.0 z 

+0.25 
:;i 
0 

0.'16 - 0.15 <'l 

'" 
1.6MIN JI11.6MIN 

~~II~~ ~ :I 1 

MAXIMUM RATINGS -i-:-~ S 
CHARACTERISTIC SYMBOL RATING UNIT 1. T1 

T2500B 200 2. T2 (HEAT SINK) 

Repetitive Peak 3. GATE 

Off-State Voltage T2500D VDRM 400 V 
JEDEC TO-220AB 

T2500M 600 EIAJ -

R.M.S On-State Current TOSHIBA 13-10E1A 

(Full Sine Waveform Tc=80·C) IT(ftMS) 6 A 
Weight: 1.8g 

Peak One Cycle Surge On-State 
ITSM 

50(50Hz) A Current (Non-Repetitive) 60(60Hz) 

I 2t Limit Value (t=l-lOms) I 2t 18 A2s 

Peak Gate Power Dissipation PGM 16 W 

Average Gate Power Dissipation PG(AV) 0.2 W 

Peak Gate Voltage VGM 10 V 

Peak Gate Current IGM 4 A 

Junction Temperature Tj -40-100 ·C 

Storage Temperature Range Tstg -40-150 ·C 

The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION 
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SEMICONDUCTOR 
TOSHIBA 

TECHNICAL DATA 

ELECTRICAL CHARACTERISTICS (Ta=25·C) 

CHARACTERISTIC SYMBOL 

Repetitive Peak Off-State 
IDRM Current 

I 

Gate Trigger Voltage IT 
VGT 

ill 

N 

I 

Gate Trigger Current IT 
IGT 

ill 

N 

Peak On-State Voltage VTM 

Gate Non-Trigger Voltage VGD 

Holding Current IH 

Critical Rate of Rise of dv/dt Off-State Voltage 

Thermal Resistance Rth(j-c) 
Critical Rate of Rise of 
Off-State Voltage at (dv/dt)c 
Commutation 

T2500B, T2500D, T2500M 

TEST CONDITION MIN. MAX. UNIT 

VDRM=Rated VDRM. Tj=lOO·C - 2 rnA 

T2(+). Gate(+) - 2.5 

T2(+). Gate(-) - 2.5 V 
T2(-). Gate(-) - 2.5 

VD=12V T2(-). Gate(+) - 2.5 
RL=12.o. 

T2(+) , Gate(+) - 25 

T2(+) , Gate(-) - 60 
rnA 

T2(-), Gate(-) - 25 

T2(-), Gate(+) - 60 

ITM=3OA - 2 V 

VD=Rated VDRM. Tc=lOO·C 0.2 - V 

VD=12V, Gate open - 30 rnA 

VD=Rated VDRM, Tc=lOO·C 
100 V//ls -

Exponential Rise 

Junction to 'case, AC - 2.7 ·C/W 

VD=Rated VDRM ' Tc=80·C 
4 - V//ls 

(di/dt)c=-3.2A/ms 

TOSHIBA CORPORATION 
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SEMICONDUCTOR 
TOSHIBA 

TECHNICAL DATA 
T2500B, T2500D, T2500M 

... 
~ 

~ 
0 

IZl 

!ii ... 
rJ.l~ ,-< ,,'-' 
a 

'" ... ~ ... 
&l 
~ ... 
~ ... 
'" " H 

P 
It) 
01 

\I 
0 ... 

'-' ... 
0 
> 
>-
0 ... 

'-' ... 
0 
> 

(MAXIMUM) 

30 
V Tc 25 t 

V 
10 

5 

3 

1 

0.5 

0.3 

0.1).4, 0.8 1.2 L6 2.0 2.4 2.8 3.2 

INSTANTANEOUS ON-STATE VOLTAGE VT (V) 

Tc (TYPICAL) 
2.0 

1.5 

1.0 

0.5 

o 
-60 

14 

12 

2 

VD=12V 

RL=120 

r-
--- --- --- :-... 

-20 60 100 

CASE TEMPERATURE Tc (t) 

PT(AV) - IT(RMS) 

FULL SINE WAVEFORM 
a1 42 

,B[).., 
CONDUCTION ANGLE i-" «=a1 +a2=3600 

;' 

V 

""'" ILl' o o 1 2 5 6 7 8 

R.M.S ON-STATE CURRENT IT (RIoIs) (A) 

p-
It) 
01 

\I 
0 ... 
... 
0 

H 

>-
0 ... 
'-' ... 
0 

H 

140 
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........... 

SURGE ON-STATE CURRENT 
(NON-REPETITIVE) 

RATED LOAD 

~ I" 
...... 1'--

60Hz 

t::--... 
50 

3 5 10 30 50 
NUMBER OF CYCLES AT 50Hz AND 60Hz 

100 

IGT(Tc)/IGT(Tc=25'C) - Tc (TYPICAL) 
2.0 

["-... VD=12V , 
RL=120 

L5 
'\ 

LO "'-
"'-

0.5 
........... 
~ 

-20 60 100 140 

CASE TEMPERATURE Tc (t) 

Tc MAX - IT(RMS) 

FULL SINE WAVEFO't:l'''-
al a2 

0 

130000' 
CONDUCTION ANGLE 
a=a1 +a2=360o 

1 2 3 4 5 6 7 8 

R.M.S ON-STATE CURRENT IT (RMS) (A) 

TOBHIBA CORPORATION 



TOSHIBA 
SEMICONDUCTOR 

TECHNICAL DATA 

IH(Tc)/IH(Tc=25"C) - Tc (TYPICAL) 
2.0 

~ 1.0 

"-,..... 
o ... 
¥ 0.5 
H 

o 
-60 

VD= 12V 

f\. 
r-.... 
~ 

........ 
I'..... 

........ r-..... 

-20 20 60 100 140 

CASE TEMPERATURE Tc ("C) 

T2500B. T2500D. T2500M 

TOSHI_ CORPORATION 
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TOSHIBA SEMICONDUCTOR 
TECHNICAL DATA 

TOSHIBA BI-DIRECTIONAL TRIODE THYRISTOR 

MAC94A-4. MAC94A-6 
SILICON DIFFUSED TYPE 

AC POWER CONTROL APPLICATIONS. Unit in mm 

¢5.1MAX. 
FEATURES: " I 

Repetitive Peak Off-State Voltage Vmm=200, 400V I 
! 

I 
>< 

: .. ::s 
R.M.S On-State Current IT(RMS}=0.8A 

!' 

: .. 
4 Trigger Mode Guarantee 

0.45 .\----4 z 
0.55 H 

High Commutating (dv/dt) 0;\ >< 
::s 

d ;i ... 
0.5 oi 

0 H 
oi 

1.27 1.27 j "' .. 
d 

~~v " 
2 

;i 
1 2 3 H 

MAXIMUM RATINGS .. 
CHARACTERISTIC SYMBOL RATING UNIT 

!MAC94A-4 
L T1 

Repetitive Peak 200 2. GATE 

Off-State Voltage 
!M1\C94A-6 

VDRM V 3. T2 
400 JEDEC TO 92 

R.M.S On-State Current 
IT(RMS} 0.8 EIAJ SC-43 

(Full Sine Waveform Tc=60·C) A 
TOSHIBA 13-5A1 E 

Peak One Cycle Surge On-State 7. 3 (SOH;I:) Weight: 0.2g 

Current (Non-Repetitive) ITSM A 
8 (60H;I:) 

I 2t Limit Value (t=l-lOms) I 2t 0.26 A2s 

Peak Gate Power Dissipation PGM 5 W 

Average Gate Power Dissipation PG(AV} 0.1 W 

Peak Gate Voltage VGM 5 V 

Peak Gate Current IGM 1 A 

Junction Temperature Tj -40-110 ·C 

Storage Temperature Range Tstg -40-150 ·C 

The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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SEMICONDUCTOR 
TOSHIBA 

TECHNICAL DATA 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

CHARACTERISTIC SYMBOL 

Repetitive Peak Off-State 
IORM Current 

I 

Gate Trigger Voltage IT 
VGT 

ill 

]V 

I 

Gate Trigger Current IT 
IGT 

ill 

]V 

Peak On-State Voltage VTM 

Gate Non-Trigger Voltage VGO 

Holding Current IH 

Critical Rate of Rise of 
Off-State Voltage dv/dt 

Critical Rate of Rise of 
Off-State Voltage at (dv/dt)c 
Commutation 

Thermal Resistance Rth(j-c) 

Thermal Resistance Rth(j-a) 

MAC94A-4. MAC94A-6 

TEST CONOITION MIN. MAX. UNIT 

VORM=Rated VORM. Tj=110°C - 0.5 rnA 

T2(+) , Gate(+) - 2 

T2(+) , Gate(-) - 2 V 
T2(-) • Gate(-) - 2 

VO=12V T2(-). Gate(+) - 2.5 
RL=100n T2(+) • Gate(+) - 10 

T2(+) , Gate(-) - 10 
rnA 

T2(-) , Gate(-) - 10 

T2(-) , Gate(+) - 10 

ITM=1.12A - 1.5 V 

VJ)=Rated VORM, Tj=110°C 0.2 - V 

VO=12V, Gate open - 20 rnA 

VO=Rated VORM, Tc=110°C 
5 - V/IlS 

Exponential Rise 

VO=Rated VORM, Tc=60°C 2 - V/Ils 
(di/dt)c=-0.43A/ms 

Junction to Case - 75 °C/W 

Junction to Ambient - 200 °C/W 

TOSHIBA CORPORATION 
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TOSHIBA 
SEMICONDUCTOR 

TECHNICAL DATA 

5 

~ P'" 

./ io"" 

3 

1 

I 
o 

.u 

I--
,;t~ ~ - q'l 

'" " 

0.3 

0.1 

0.05 

0.03 11 
0.4 0.8 1.2 L6 2.0 2.4 2.8 

t: L6 

... 
~ 1.2 

~ g L4 

~ 
H L2 

'" '" H 
~ LO 

[lE 
1* 0.8 
2", 
Oil ::: 0.6 
~~ ...... 
",Po. 
I 
~ 
o 
«I 

~ 
~ 

0.4 

0.2 

INSTANTANEOUS ON-STATE VOLTAGE VT (V) 

(TYPICAL) 

VD=12V 

[".. 

" 
RL=1000 

i'. 
....... 

I'-.. , ............ 

" r-... 

-20 20 50 100 140 

CASE TEMPERATURE Tc (~) 

PT(AV) - IT(RMS) 

FULL SINE WAVEFORM 
al a2 

o.JUo. 1/ 

CONDUCTION ANGLE 1/ 
a=41 +42=360° .,; 

1/ 

V 

I--- --0.1 0.2 0.3 0.4 0.5 o.S 0.7 0.8 

R.M.S ON-STATE CURRENT IT(RMS) (A) 

... 
<!J 

H 

I 
o 
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MAC94A-4. MAC94A-6 

10 

8 

8 

S 

2 

-ceo 

SURGE ON-STATE CURRENT 
(NON-REPETITIVE) 

RATED LOAD 

'- r:-~ 
~60Hz 

50-::::: !;::,... 
f:: 

3 5 10 30 ro 100 

NUl!BER OF CYCLES 50Hz AND 60Hz 

IGT - Tc (TYPICAL) 

VD=12V 

RL= 1000 

" ....... 
t-.... 

........... r--.... 
........ 

t.... 

-20 20 so 100 140 

CASE TEMPERATURE Tc (~) 

Tc MAX - IT(RMS) 

1-
t--t-o 

I"'-
FULL WAVEFORM r-

al a2 

o!J{)_. 
L"-

CONDUCTION ANGLE -
a=al +a2=350· 

0.1 0.2 0.3 0.4. o.~ 

R.M.S ON-STATE CURRENT 

0.6 0.7 0.8 

IT (RMS) (A) 

TOSHlaA CORPORATION 



SEMICONDUCTOR 
TOSHIBA 

!) .. '-' 
i:l 
~~ 
" :l" 

~ 
~~ 
d 
H~ 
~ .. 

TECHNICAL DATA 

Ta MAX - IT(RMS) 
:uo 

FULL SINE WAVEFORl4 
lJiIJ 

100 

Ell IlO o I 1SO \ 360. 

eo 

40 

CONDUCTION ANGLE 
1\ "="1+"2=360· 

1\ 

00 
I\. 

~ ~1 ~2 ~3 ~4 ~5 
R.M.S ON-STATE CURRENT 

~6 ~7 ~8 

IT (Rl4S) (A) 

2 

3 

1 

1 

TRANSIENT THERMAL IMPEDANCE 
(JUNCTION TO CASE) 

e 

i"'"' 

me ~ 
..,..." 

3 5 10 30 50 100 300500 1000 

TIME t (me and e) 
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MAC94A-4. MAC94-6 

2 

6 

8 

o 
-60 

(TYPICAL) 

VD= 12V 

"-
....... 

t"-.. 
........ r-. ~ -- to-

-00 00 60 140 
CASE TEMPERATURE 

100 
To ('C) 

TOSHIBA CORPORATION 



SEMICONDUCTOR 
TOSHIBA 

TECHNICAL DATA 

TOSHIBA BI-DIRECTIONAL TRIODE THYRISTOR 

MAC95-4. MAC95-6 
SILICON DIFFUSED TYPE 

AC POWER CONTROL APPLICATIONS. Unit in IIIIIl 

¢5.1MAX. 
FEATURES: I' 1 

Repetitive Peak Off-State Voltage : VDRM=200, 400V 

I 
! >< 

:li 
R.M.S On-State Current : IT(RMS)=0.8A " ... 
High Commutating (dv/dt) 0.45 .I------t ",' 

0.-- H High Sensitivity Type ~1 >< 
::; 

0.45 d :li " oj 
0 

rl oj 

;l 1.27 
1.27 

~ (~~ 1 .< 
:li 

, \2:23 rl 2 
MAXIMUM RATINGS ... 

CHARACTERISTIC SYMBOL RATING UNIT 
1. Tl 

Repetitive Peak I MAC95-4 200 2- GATE 
VDRM V 3. T2 Off-State Voltage I MAC95-6 400 

JEDEC TO-92 

R.M.S On-State Current 
IT(RMS) 0.8 A ErAJ SC-43 

(Full Sine Waveform Tc=60·C) TOSHIBA 13-5Al E 

Peak One Cycle Surge On-State 7.3(50Hz) Weight : 0.2g 

Current (Non-Repetitive) ITSM 8 (60Hz) 
A 

I 2t Limit Value (t=l-lOms) I 2t 0.26 A2s 

Peak Gate Power Dissipation PGM 5 W 

Average Gate Power Dissipation PG(AV) 0.1 W 

Peak Gate Voltage VGM 5 V 

Peak Gate Current IGM 1 A 

Junction Temperature Tj -40-110 ·C 

Storage Temperature Range Tstg -40-150 ·C 

The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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SEMICONDUCTOR 
TOSHIBA 

TECHNICAL DATA 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

CHARACTERISTIC SYMBOL 

Repetitive Peak Off-State 
IDRM Current 

I 

Gate Trigger Voltage II VGT 

ill 

I 

Gate Trigger Current II IGT 

ill 

Peak On-State Voltage VTM 

Gate Non-Trigger Voltage VGD 
Holding Current IH 

Critical Rate of Rise of 
dv/dt Off-State Voltage 

Critical Rate of Rise of 
Off-State Voltage at (dv/dt)c 
Commutation 

Thermal Resistance Rth(j-c) 

Thermal Resistance Rth(j-a) 

MAC95-4. MAC95-6 

TEST CONDITION MIN. MAX. UNIT 

VDRM=Rated VDRM' Tj-llO°C - 0.5 rnA 

T2(+). Gate(+) - 2 

T2(+) , Gate(-) - 2 V 
VD=12V T2(-), Gate(-) - 2 
RL=lOOn T2(+). Gate(+) - 5 

T2(+). Gate(-) - 5 rnA 

T2(-), Gate(-) - 5 

ITM=1.l2A - 1.5 V 

VD=Rated VDRM!. Tj=llO°C 0.2 - V -_._._--
VD=12V, Gate open - 20 rnA 

VD=Rated VDRM. Tc=llO·C 
5 V/l1s -

Exponential Rise 

VD=Rated VDRM. Tc=60·C 2 - V/l1s 
(di/dt) c=-O. 43A/ms 

Junction to Case - 75 °C/W 

Junction to Ambient - 200 °C/W 

TOSHIBA CORPORATION 

-354-



SEMICONDUCTOR 
TOSHIBA 

" o 
H 

'" P': 
H 
ro 
ro 
H 
A 

5 

3 

0.1 

0.05 

0.03 

t--

t--

TECHNICAL DATA 

~ P'" 

~ '" 
oCJ 

Q 

t-t-:fA ~ t- II 

"IV 

II I 
0.4 0.8 1.2 1.6 2.0 2.4 2.8 

INSTANTANEOUS ON-STATE VOLTAGE vT CV) 

(TYPICAL) 
~ 1.6 
C 

'" ~ 1.2 

0.8 

0.4 

o 
-60 

1.4 

1.2 

1.0 

........... 
....... 

f"-
r--... 

-20 20 60 

CASE TEMPERATURE 

VD=12V 

RL=100n 

........ r-... 
" 

100 
Tc COC) 

PT(AV) - IT(RMS) 
FULL SINE WAVEFORM 

~ lSO ,n3600 ~ V 

CONDUCTION ANGLE 
./ <1=<11 +<12=360° 

V 

~ 
I' 

1/ 
i-'" ,.,... 

140 

0.1 0.2 0.3 0.4 0.5 0.6 0.7 

R.M.S ON-STATE CURRENT IT CRMS) CA) 

0.8 
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MAC95-4. MAC95-6 

10 

'" 

SURGE ON-STATE CURRENT 
(NON-REPETITIVE) 

RATED LOAD 

f--- t:-r-
; 8 

o 

'" ~< 6 
'"~ ro 
':':>1 
o ~ 4 
",H 

~ 
ro 2 

~ 

'" c'l 
H 

o 
1 

8 

6 

4 

2 

o 
-60 

140 

120 

100 

80 

60 

40 

20 

60Hz 

~ I::::-.. 
f::1:::: 

3510 3050 100 

NUMBER OF CYCLES 50Hz AND 60Hz 

IGT - To (TYPICAL) 

........... 

'" ....... 
r--.... 

-20 20 60 

CASE TEMPERATURE 

VD=12V 

RL=100n 

-..... 
f"... 

100 

Tc COC) 

To MAX - IT(RMS) 

1'--.... 
to-

r--~ 
FULL SINE WAVEFORM T' 

tV 
r---

o I lSO',\ 3600 

CONDUCTION ANGLE 
<1=<11 +<12=360° 

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 

R.M.S ON-STATE CURRENT ITCRMS) CA) 

140 

TOSHIBA CORPORATION 



TOSHIBA 
SEMICONDUCTOR 

01 
0 z 
~~ 
~~ 
~e 
H .. ~ 
::>! " Ill.,'., 
iJ:l~ 

'",<; .., 
... ~ 
z 
01 
H 
00 z .. 
p:; ... 

TECHNICAL DATA 

Ta MAX - IT(RMS) 
140 

FULL SINE WAVEFORM 

d1 d2 

i"o lJCL 
I' CONDUCTION ANGLE 

d=d1 +d2 = 360 0 

, 
1'-. 

00 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 

IT (RMS) (A) 

2 

1 

0.5 

0.3 

0.1 

0.05 

0.03 

R.M.S ON-STATE CURRENT 

TRANSIENT THERMAL IMPEDANCE 
(JUNCTION TO CASE) 

S 

~ 

IDS 

V 

'< 
C 

iJ:l 
H 

'" Z 

~ 
p:; 

"' 0 

0 z 
H 
A 
H 
0 
iJ:l 

3 5 10 30 50 100 300 500 1000 

TIME t (rns and s 
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MAC95-4. MAC95-6 

3.2 

2.4 

1.6 

0.8 

o 
-60 

r"-
'" r--... 

........ r-- r-.. 

-20 20 60 

CASE TEMPERATURE 

(TYPICAL) 

VD= 12V 

-r--

100 

To COC) 

140 

TOSHIBA CORPORATION 



TOSHIBA SEMICONDUCTOR 
TECHNICAL DATA 

TOSHIBA BI-DIRECTIONAL TRIODE THYRISTOR 

MAC515-4. MAC515-6. MAC515-8 
SILICON DIFFUSED TYPE 

AC POWER CONTROL APPLICATIONS Unit in IIHIl 

FEATURES: ~ ,,?-: 
Internally Isolated Type >< '" // 

~+,~~-f-..: d 
::;; +1 k Repetitive Peak Off-State Voltage : VDRM=200-600V 0 0 
.n '" j\ 2 1T t') N N 

R.M.S On-State Current : IT(RMS)=lSA 
t') d 

~3 d+1 l 
Isolation Voltage : VISOL=2S00V AC 

tl ~ 
30.2+0.3 t1 2 

Recognized Under the Compornent Program of Underwrites t') t') 3&OMAX 1 
d d 

Laboratries Inc. (UL File No. E87989) 
+I +1 

912.0 "!:~3 +0.3 a> '" r' .. ¢2.5 - 0 

~/>< 
t') • ~~ 

~ d 00 N 

+I +1 +0.3 '11 
r1AXIMUt4 RATINGS ~ ~ .¢1.55-0 C\l 

~~ +0.3 CHARACTERISTIC SYMBOL RATING UNIT I- . j211.6-0 

MACSlS-4 200 GATE TERMINAL 
Repetitive Peak MACSlS-6 VDRM 400 V (FASTON TERMINAL + 187) Off-State Voltage 1. GATE 

MACSlS-8 600 2. Tl ( N N +250 ) 

3. T2 ( N N +250 ) 
R.M.S On-State Current 

IT(RMS) 15 
(Full Sine Waveform Tc=80·C) A 

JEDEC -

EIAJ -

Peak One Cycle Surge On-State 
ITSM 

l40(SOHz) TOSHIBA 
Current (Non-Repetitive) A 13 - 22A1A 

150 (60Hz) Weight : 21g 
I 2t Limit Value (t=l-lOms) I 2t 110 A2s 

Peak Gate Power Dissipation PGM 20 W 

Average Gate Power Dissipation PG(AV) 0.5 W 

Peak Gate Voltage VGM 10 V 

Peak Gate Current IGM 2 A 

Junction Temperature Tj -40-125 ·C 

Storage Temperature Range Tstg -40-150 ·C 

Isolation Voltage(AC, t=l min.) VISOL 2500 V 

The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. TOBHIBA CORPORATION 
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SEMICONDUCTOR 
TOSHIBA 

TECHNICAL DATA 

ELECTRICAL CHARACTERISTICS (Ta=2S·C) 

CHARACTERISTIC SYMBOL 

Repetitive Peak Off-State 
IORM Current 

I 

Gate Trigger Voltage IT VGT 

ill 

I 

Gate Trigger Current IT IGT 

ill 

Peak On-State Voltage VTM 

Gate Non-Trigger Voltage VGO 

Holding Current IH 

Thermal Resistance Rth(j-c) 

Critical Rate of Rise of 
Off-State Voltage (dv/dt)c at 
Commutation 

MAC515-4, MAC515-6, MAC515-8 

TEST CONOITION MIN. MAX. UNIT 

VORM=Rated VORM I Tc=12S·C - 2 rnA 

I Tc=2S·C - 0.1 IlA 

T2(+) , Gate(+) - 2 

T2(+) , Gate(-) - 2 V 
VO=12V T2(-) , Gate(-) - 2 
RL=loon T2(+), Gate(+) - SO 

T2(+) , Gate(-) - SO rnA 

T2(-), Gate(-) - SO 

ITM=21A - 1.8 V 

VO=Rated VORM, Tc=12S·C 0.2 - V 
-

VO=12V, Gate open - 40 rnA 

Junction to case, AC - 2 ·C/W 

Tc=lOO·C, VO=Rated VORM 
5 - V/Ils 

-di/dt=-8A/ms 

TOSHIBA CORPORATION 
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SEMICONDUCTOR 
TOSHIBA 

!J ., 
'" II 
0 .... 
.... 
0 
> 
~ 

0 .... 
~ 

.... 
0 
> 

200 

100 

50 

30 

10 

5 

3 

1 
0.6 

TECHNICAL DATA 

(MAXIMUM) 

1/ 

V 
,.., 

/ 
LO L4 1.8 2.2 2.6 3.0 

INSTANTANEOUS ON-STATE VOLTAGE VT (V) 

VGT(Tc)/VGT(Tc=25"C) - Tc (TYPICAL) 
2.0 

L5 

LO 

0.5 

o 
-60 

35 

......... 
......... r-.... 

r-- r-

-20 20 60 

CASE TEMPERATURE To 

VD~12V 

RL~ 1000 

-
100 

("C) 

-
14,0 

PT(AV) - IT(RMS) 

FULL SINE WAVEFORM 

sv 
CONDUCTION ANGLE 

'" a=al +a2=360o 

V 

'" 
I-"" 

2 4 6 8 10 12 14 16 18 

R.M.S ON-STATE CURRENT IT(RMS) (A) 

MAC515-4. MAC515-6. MAC515-8 

.., ., 
'" II 
0 .... 
.... 
0 

H 

~ 
0 .... 
~ .... 
S 

SURGE ON-STATE CURRENT 
(NON-REPETITIVE) 

RATED LOAD 

&.. 
...;::::::::: 

60Hz 
~ 

50"'== 
======= 

3 5 10 30 50 100 

NUMBER OF CYCLES AT 50Hz AND 60Hz 

IGT(Tc)/IGT(Tc=25·C) - Tc (TYPICAL) 
2.0 

L5 

1.0 

0.5 

o 
-60 

140 

" , 
"-I'--

-20 20 60 

CASE TEMPERATURE To 

VD~12V 

RL~1000 

~ ........ 

100 

( "C) 
140 

Tc MAX - IT(RMS) 

l-

o 
o 

I-
I-

...... 
FULL SINE WAVEFORM 

al aZ 

"q).. 
CONDUCTION ANGLE 
a=al +a2=360o 

2 4 6 B 10 12 14 16 18 

R.M.S ON-STATE CURRENT IT(RMS) (A) 

TOSHIBA CORPORATION 
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SEMICONDUCTOR 
TOSHIBA 

TECHNICAL DATA 

IH(Tc)/IH(Tc=25"C) - Tc (TYPICAL) 
2.0 

P 1.5 

" !.'< 

II 

" .. 1.0 

iII 
H 

~ 
t, 0.5 

iII 
H 

\ 
\ 

VD=12V 

GATE OPEN 

'\ 
"-

" I'-.. 
........... 

......... 
.......... r--

MAC515-4. MAC515-6. MAC515-8 

- -o 60 20 20 60 100 140 

CASE TEMPERATURE To (t) 

TOSHIBA CORPORATION 
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SEMICONDUCTOR 
TOSHIBA 

TECHNICAL DATA 

TOSHIBA BI-DIRECTIONAL TRIODE THYRISTOR 

MAC525-4. MAC525-6. MAC525-8 
SILICON DIFFUSED TYPE 

AC POWER CONTROL APPLICATIONS Unit in nnn 

FEATURES: ~ r: 
>< ., // Internally Isolated Type ;i d 3 i tl 

n~ T Repetitive Peak Off-State Voltage : VDRW200-600V 0 0 
<d oi 

11 '" N N 

'" ~I R.M.S On-State Current : IT(RMS)=25A 
~3 ~I ~ J Isolation Voltage VISOL=2500V AC I:-: 3el2+el3 <'l 

Recognized Under the Component Program of Underweites '" '" 3&0 MAX 1 2 
d d 

(UL File No. 
tl tI 

¢2.0 "!:"g3 +el3 Laboratries Inc. E87989) 0> ., ,., ... ¢2.5 - 0 

~mr ~ 
'" '" I ' I ~I~ 
d d 

aJ N 

;l;I ;l;I +el3 '11 r1AXIMU14 RATINGS "'.... ¢1.55-0 oi 

~~ +el3 
CHARACTERISTIC SYMBOL RATING UNIT I-- ¢1.6 - 0 

MAC525-4 200 GATE TERMINAL 
Repetitive Peak MAC525-6 VDRM 400 V 1. GATE (FASTON TERMINAL + 187) 
Off-State Voltage 

2. T1 ( . , +250 ) MAC525-8 600 
3. T2 ( , N +250 ) 

R.M.S On-State Current 25 (Full Sine Waveform Tc=80·C) IT(RMS) A JEDEC -
EIAJ -

Peak One Cycle Surge On-State 
ITSM 

230(50Hz) A TOSHIBA 13 - 22A1A 
Current (Non-Repetitive) 250(60Hz) Weight: 2lg 

I2t Limit Value (t=l-lOms) I2t 260 A2s 

Peak Gate Power Dissipation PGM 20 W 

Average Gate Power Dissipation PG(AV) 0.5 W 

Peak Gate Voltage VGM 10 V 

Peak Gate Current IGM 2 A 

Junction Temperature Tj -40-125 ·C 

Storage Temperature Range Tstg -40-150 ·C 

Isolation Voltage(AC, t=l min.) VI SOL 2500 V 

The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. TOSHISA CORPORATION 
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.. 

SEMICONDUCTOR 
TOSHIBA 

TECHNICAL DATA 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

CHARACTERISTIC SYMBOL 

Repetitive Peak Off-State 
InRM Current 

I 

Gate Trigger Voltage IT VGT 

ill 

I 

Gate Trigger Current IT IGT 

ill 

Peak On-State Voltage VTM 

Gate Non~Trigger Voltage VGn 

Holding Current IH 

Thermal Resistance Rth(j-c) 
Critical Rate of Rise of 
Off-State Voltage at (dv/dt)c 
Commutation 

MAC525-4. MAC525-6. MAC525-8 

TEST CONnITION MIN. MAX. UNIT 

VnRM=Rated VnRM 
I Tc=12SoC - 2 rnA 

I Tc=25°C - 0.1 IlA 

T2(+), Gate(+) - 2 

T2(+), Gate(-) - 2 V 
Vn=12V T2(-), Gate(-) - 2 
RL=lOOn T2(+) , Gate(+) - SO 

T2(+), Gate(-) - 50 rnA 

T2(-) , Gate(-) - 50 

ITM=35A - 1. 75 V 

Vn=Rated VnRM, Tc=l2SoC 0.2 - V 

Vn=12V, Gate open - 50 rnA 

Junction to case, AC - 1.5 °C/W 

Tc=90°C, Vn=Rated VnRM 
5 - V/Ils 

-di/dt=-16A/ms 

TOSHIBA CORPORATION 
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SEMICONDUCTOR 
TOSHIBA 

TECHNICAL DATA 
MAC525-4. MAC525-6. MAC525-8 

I 300 

CJ 100 
O'l 

~ 
E-< 

50 

Cf..- 30 
z .. 
0'-' 

~ 

/ 

I 

I 
1.0 1.5 2.0 2.5 3.0 

INSTANTANEOUS ON-STATE VOLTAGE VT (V) 

P 
'" 01 

II 

" E-< 

E-< 
0> 
> 
~ 
" t, 
E-< 
0> 
> 

2.0 

1.5 

1.0 

Cl5 

o 
-60 

1/ 

VD=12V 

RL= lOOn 

"-
"" ........... 

................... --... 

- 20 " 20 60 100 140 

CASE TEMPERATURE Tc ("C) 

/ FULL SINE WAVEFORM 

al a2 

/ Jj{J... 
/ 

1/ CONDUCTION ANGLE 

1/ a=al+ a 2=:360o 

510152025 

R.M.S ON-STATE CURRENT 

30 35 40 45 

IT(RMS) (A) 
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250 

l'... 

"'" I 200 
CJ 

SURGE ON-STATE CURRENT 
(NON-REPETITIVE) 

RATED LOAD 

'" "-O'l 
E-<~ 

.... 150 
E-<'-' 

I't-. 
60Hz OJ 

:J.:>l 
a ~ 100 
O'lH 

~ r-:: ~ § 
OJ 50 

E-< 

~ 

~ 
CJ 

O'l ... ~ .... 
E-<'-' 
OJ 
I 

Z :>l o OJ 
E-< 

O'lH 

~ 
OJ 

~ 
Po< 

o 
1 :3 5 10 30 50 100 

NUMBER OF CYCLES AT 50Hz AND 60Hz 

IGT(Tc)/IGT (Tc=25"C) - Tc (TYPICAL) 
2.0 

L5 

LO 

Cl5 

o 
-60 

\ 
\ 

-20 

"\ 

"-
'i'.. 

VD= 12V 

RL= lOOn 

. 
i'-. ...... 

t""-... 

50 100 140 

CASE TEMPERATURE Tc ("C) 

Tc MAX - IT(RMS) 
140 

120 ""-

100 r-.. 

40 

20 

o 
0510152025 

R.M.S ON-STATE CURRENT 

FULL SINE 
WAVEFORM 

a1 «2 

!J.[).. 
CONDUCTION 
ANGLE 
«:=a1 +a2=360o 

1 I I I I I I 
30 35 40 45 

IT (RMS) (A) 
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SEMICONDUCTOR 
TOSHIBA 

TECHNICAL DATA 

IH( Tc )/IH( Tc=25"C)- Tc (TYPICAL) 
2.0 

VD= 12V 

MAC525-4, MAC525-6, MAC525-8 

r-. 1""- GATE OPEN 
p 

'" '" II 

" ... 
ill 

H 

A 
" ... 
~ 

ill 
H 

L5 

LO 

0.5 

o 
-60 

~ 
["... 

..... ~ 

"'"'" f'-..~ 

-20 20 60 100 140 

CASE TEMPERATURE To (~) 
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TOSHIBA SEMICONDUCTOR 
TECHNICAL DATA 

TOSHIBA TRANSISTOR 

YTS2221. YTS2222 

SILICON NPN EPITAXIAL TYPE (PCT PROCESS) 

FOR GENERAL PURPOSE USE 
MIDIUM-SPEED SWITCHING AND AUDIO TO 
VHF FREQUENCY APPLICATION 

FEATURES: 

DC Current Gain Specified : O.l-SOOmA 

Low Collector-Emitter Saturation Voltage 

: VCE(sat)zl.6V(Max.) @ IC-SOOmA, IB=SOmA 

Complementary to YTS2906, YTS2907 

f4AXIMUM RATINGS (Ta=2S0C) 
CHARACTERISTIC SYMBOL RATING 

Collector-Base Voltage VCBO 60 

Collector-Emitter Voltage VCEO 30 

Emitter-Base Voltage VEBO S 

Collector Current IC 600 

Base Current IB 160 

Collector Power Dissipation 200 
(Ta=2S0C) Derate Linearly 2S'C Pc 

1.6 

Junction Temperature T1 ISO 

Storage Temperature Range Tstg -SS -ISO 

YTS2221 

.. 
d 
-Ii 
gj 

+1115 
2.$-113 

Unit in mm 

., 
.... 0 
dd 
+1 ... 

d 

'" .... 0 
...... r--_.r---r-... --4 dd. 
dd +1 
+1 ~ 
~L-_~~-+-,~~===d:! 

1. EMITTER 

2. BASE 
3. OOLLEC TOR 

JEDEO 

EIAJ SO-59 

TOSHIBA 2-31"1A 

Weight: 0.012g 

UNIT 

V 

V 

V 

mA 

mA 

mW 

mW/"C 

·C 

·C 

YTS2222 

Marking Type 

11~j 
Name 

EI 

The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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YTS2221. YTS2222 
TOSHIBA SEMICONDUCTOR 

TECHNICAL DATA 

ELECTRICAL CHARACTERISTICS (Ta-2S·C, Unless otherwise noted) 

TEST CONDITION 
YTS2221 YTS2222 

CHARACTERISTIC SYMBOL UNIT 
MIN. MAX. MIN MAX. 

Collector Cut-off Current ICBO VCB=SOV, IE=O - 10 - 10 nA 

Collector Cut-off Current ICBO VCB=SOV, IE-O, Ta=lSO·C - 10 - 10 p.A 

Emitter Cut-off Cu-rent lEBO VEB"3V, IC·O - 10 - 10 nA 

Collector-Base 
V(BR)CBO IC=lOp.A, IE=O 60 - 60 V Breakdown Voltage -

Collector-Emitter 
V(BR)CEO IC=lOmA, IB=O 30 - 30 V Breakdown Voltage -

Emitter-Base 
V(BR)EBO IE=lOp.A, IC-O S S V Breakdown Voltage - -

VCE=lOV, IC=O.lmA 20 - 3S -
VCE=lOV, IC=1.OmA 2S - 50 -
VCE-lOV, IC=lOmA 3S - 7S -

DC Current Gain hFE VCE=lOV, IC=150mA 40 120 100 300 

VCE-lOV, IC-SOOmA 20 - 30 -
VCE=lV, IC=lSOmA 20 - SO -
VCE-lOV, IC-lOmA 

15 - 3S -
Ta=-5S·C 

Collector-Emitter 
VCE(sat) 

IC=150mA, IB-15mA - 0.4 - 0.4 V 
Saturation Voltage 

IC=SOOmA, IB-SOmA - 1.6 - 1.6 

Base-Emitter 
VBE(sat) 

IC=lSOmA, .IB-15mA 0.6 2.0 - 1.3 V 
Saturation Voltage IC-SOOmA, IB=SOmA - 2.6 - 2.6 

Transition Frequency fT VCE=20V,IC=20mA,f=lOOMHz 2S0 - 2S0 - MHz 

Collector Output 
Cob VCB-lOV, IE=O, f=lOOkHz - 8.0 - 8.0 pF 

Capacitance 

Input Capacitance Cib VEB=O.SV, IC=O, f=lOOkHz - 30 - 30 pF 

TOSHIBA CORPORATION 
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TOSHIBA SEMICONDUCTOR 
TECHNICAL DATA 

TOSHIBA TRANSISTOR 

YTS2221~ YTS2222A 
SILICON NPN EPITAXIAL TYPE (PCT PROCESS) 

FOR GENERAL PUROSE USE 
MEDIUM-SPEED SWITCHING AND AUDIO TO 
VHF FREQUENCY APPLICATION 

FEATURES: 

DC Current Gain Specified : O.l-SOOmA 

Low Collector-Emitter Saturation Voltage 

: VCE(sat)-l.OV(Max.) @ IC=SOOmA, IB=SOmA 

High Transition Frequency 

: @ IC=20mA YTS2221A 250MHz(Min.) 

YTS2222A 300MHz(Min.) 

• Complementary to YTS2906A, YTS2907A. 

1. EMITTER 
2. BASE 
3. COLLECTOR 

;rEDEC 

EIA;r 

Unit in nan 

SC-59 

'" ... 0 
dd 
+1 .. 

d 

'" ... 0 
dd 
+1 

'" ... 
d 

TOSHIBA 2-3F1A 

MAXINUM RATINGS (Ta=25 DC) 
Weight: 0.012g 

CHARACTERISTIC SYMBOL RATING UNIT 

Collector-Base Voltage VCBO 7S V 

Collector-Emitter Voltag,e VCEO 40 V 

Emitter-Base Voltage VEBO 6 V 

Collector Current IC 600 mA 

Base Current IB 160 mA 

Collector Power Dissipation 
Pc 

200 mW 
(Ta=2S DC) Derate Linearly 2SDC 1.6 mW/DC 

Junction Temperature Tj ISO DC 

Storage Temperature Range Tstg -S5 -ISO DC 

YTS2221A YTS2222A 

Marking Type Name 

1~7--E!'3--~F :r,:r....:...u:;.::.==-
Marking~ __ Sb~~_T~y~p~e~N~am~e 

11>~ 
EI ~ EI ~ 

The information contained herein is presented only as a guide for the applications of our 
products, No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
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TOSHIBA SEMICONDUCTOR 
TeCHNICAL DATA YTS2221A. YTS2222A 

ELECTRICAL CHARACTERISTICS (Ta-2S·C, Unless otherwise noted) 

CHARACTERISTIC SYMBOL TEST CONDITION YTS222lA YTS2222A UNIT 
MIN. MAX. MIN MAX. 

Collector Cut-off Current ICBO VCB-60V, IE=O - 10 - 10 nA 

Collector Cut-off Current ICBO VCBz 60V, IE=O, Ta-lSO·C - 10 - 10 IlA 

Collector Cut-off Current ICEX VCE=60V, VBE=-3V - 10 - 10 nA 

Emitter Cut-off Current lEBO VEB=3.0V, IC=O - 10 - 10 nA 

Base Cut-off Current IBL VCE-60V, VBE=-3V - 20 - 20 nA 

Collector-Base 
V(BR)CBO IC-lOIlA, IE=O 75 75 V Breakdown Voltage - -

Collector-Emitter 
V(BR)CEO IC=lOmA, IB=O 40 40 V Breakdown Voltage - -

Emitter-Base 
V(BR)EBO IE=lOIlA, IC=O 6.0 6.0 Breakdown Voltage - - V 

VCE=lOV, IC=O.lmA 20 - 35 -
VCE-lOV, IC=1.OmA 25 - SO -
VCE-lQV, IC-lOmA 35 - 75 -

DC Current Gain hFE VCE-lOV, IC-lSOmA 40 120 100 300 

VCE=lOV, IC-SOOmA 2S - 40 -
VCE=lV, IC=lSOmA 20 - SO -
VCE=lOV, IC=lOmA 

IS 35 
Ta=-SS"C - -

Collector-Emitter 
VCE(sat) 

IC-lSOmA, IB=lSmA - 0.3 - 0.3 V Saturation Voltage 
IC-SOOmA, IB=SOmA - 1.0 - 1.0 

Base-Emitter IC=lSOmA, IB=lSmA 0.6 1.2 0.6 1.2 
VBE(sat) V Saturation Voltage IC-SOOmA, IB-50mA - 2.0 - 2.0 

Transition Frequency fT VCE=20V, IC=20mA,f=lOOMHz 2S0 - 300 - MHz 
Collector Output 

Cob VCB-lOV, IE=O, f=lOOkHz - 8.0 - 8.0 pF Capacitance 

Input Capacitance Cib VEB=0.5V, IC-O, f-lOOkHz - 25 - 25 pF 

Collector-Base 
Cc,rbb' 

VCB=20V, IE-20mA - 150 - 150 pS 
Time Constant f-31.8MHz 

Noise Figure NF 
VCE-lOV, IC-lOOPA - - - 4.0 dB 
RS-lkQ, f-lkHz 

Delay Time td VCC-30V, VBE(off)--0.5V - 10 - 10 

Switching Rise Time tr IC-lSOmA, IBl-l~ig.l - 25 - 25 
Time 

ns 
Storage Time tstg VCC-30V, IC-150mA - 22S - 22S 

Fall Time tf IBl--IB2-lSmA Fig.2 - 60 - 60 
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TOSHIB. SEMICONDUCTOR 
TECHNICAL DATA 

F11. 1 DELAY AND RISE TIM! EQUIVALENT 
TEST CIRCUIT 

30V 

d 
g 
co 

lIV INPUT n o-oJ11MI<Q---f-f 

o - -2V 

' •• 1-100101. 

DUTY CYCLE = ao * 

t-...--o OUTPUT 
I 
I 

of Cs· 
I 

-..I 

YTS2221A. YTS2222A 

F11. 2 STORAGE TIME AND FALL TIME 
EQUIVALENT TEST CIRCUIT 

o 

lSlOOIol. 

<e.On. 

DUTY CYCLE. ao * 

d 
g 
Of 

30V 

OUTPUT 

SCOPE RISE TIHE< 4n. 

* Cs : TOTAL SHUNT CAPACITANCE 
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TOSHIBA SEMICONDUCTOR 
TECHNICAL DATA 

TOSHIBA TRANSISTOR 

VTS2906. VTS2907 

SILICON PNP EPITAXIAL TYPE (PCT PROCESS) 

FOR HIGH-SPEED SWITCHING USE 
DC TO VHF AMPLIFIER APPLICATIONS AND 
COMPLEI·IENTARY CIRCUITRY 

FEATURES: 

High DC Current Gain Specified 

High Transition Frequency 

-0.1--50OmA 

: @ IC=-50mA, fT-200MHz(Min.) 

Low Collector-Emitter Saturation Voltage 

: VCE(sat)--1.6V(Max.) @ IC=-500mA, IB=-50mA 

Complementary to YTS222l, YTS2222 

MAXIMUM RATINGS (Ta=25·C) 

CHARACTERISTIC SYMBOL RATING 

Collector-Base Voltage VCBO -60 

Collector-Emitter Voltage VCEO -40 

Emitter-Base Voltage VEBO -5 

Collector Current IC -600 

Base Current IB -120 

Collector Power Dissipation 
Pc 

200 
(Tas 25·C) Derate Linearly 25·C 1.6 

Junction Temperature Tj 150 

Storage Temperature Range Tstg -55 -150 

YTS2906 

Marking TYEe Name Marking 

5\~ 
EI 

+0.5 
2oll-0.3 

+0.25 
L5-0.15 

L EMITTER 
a BASE 
3. COLLECTOR 

... 
d 
J, 

JEDEC 

EIAJ 
TOSHIBA 

Weight : 0.012g 

UNIT 

V 

V 

V 

mA 

mA 

mW 

mWrC 
·C 

·C 

YTS2907 

Ty!!e Name 

2\~ 
B 

Unit in mm 

'" ... 0 
dd 
+1 

SO-59 

2-31'1A 

'" ... 
d 

The information contained herein is presented only as a guide for the applications of our 
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YTS2906. YTS2907 
TOSHIBA SEMICONDUCTOR 

TECHNICAL DATA 

ELECTRICAL CHARACTERISTICS (Ta-2S·C, Unless otherwise noted) 

YTS2906 YTS2907 
CHARACTERISTIC SYMBOL YEST CONDITION UNIT 

MIN. MAX. MIN MAX. 

Collector Cut-off Current ICBO VCB=-SOV, IE*O - -20 - -20 nA 

Collector Cut-off Current ICBO VCB=-SOV, IE-O, Ta=lSO·C - -20 - -20 IJA 

Collector Cut-off Current ICEX VCE--30V, VBE-O.SV - -SO - -SO nA 

Base Cut-off Current IBL VCE--30V, VBE-O.SV - -SO - -SO nA 

Collector-Base 
V(BR)CBO IC=-lOIJA, lE=O -60 -60 V Breakdown Voltage - -

Collector-Emitter 
V(BR)CEO IC=-lOmA, IB=O -40 -40 V Breakdown Voltage - -

Emitter-Base 
V(BR)EBO IE==lOl'A, IC=O S.O -S.O V Breakdown Voltage - -

VCE=-lOV, IC=-O.1mA 20 - 3S -
VCE--10V, IC=-1.1mA 2S - SO -

DC Current Gain hFE VCE=-lOV, IC*-llmA 3S - 7S -
VCE=-lOV, IC=-lSOmA 40 120 100 300 

VCE=-lOV, IC=-SOImA 20 - 30 -
Collect.or-Emitter 

VCE(sat) 
IC*-lSOmA, IB=-lSmA - -0.4 - -0.4 V 

Saturation Voltage IC--SOImA, IB=-SImA - -1.6 - -1.6 

Base-Emitter 
VBE(sat) 

IC--1SImA, IB=-lSmA - -1.3 - -1.3 V Saturation Voltage IC=-SOOmA, IB=-SImA - -2.6 - -2.6 

Transition Frequency iT 
VCE=-20V, IC·-SOmA 

200 200 MHz - -
i=lOOMHz 

Collector Output 
Cob VCB=-lOV, IE=O, i=lOOkHz - 8.0 - 8.0 pF Capacit.llnce 

Input Capacitance Cib 
VEB=-2.0V, IC=O 

30 30 pF - -i-100kHz 
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TOSHIBA SEMICONDUCTOR 
TECHNICAL DATA 

TOSHIBA TRANSISTOR 

YTS2906A. YTS2907A 
SILICON PNP EPITAXIAL TYPE (PCT PROCESS) 

FOR HIGH SPEED SWITCHING USE 
DC TO VHF AMPLIFIER APPLICATIONS AND 
CO~IPLEr4ENTARY CIRCUITRY 

FEATURES: 

High DC Current Gain Specified : -0.1- -SOOmA 

High Transition Frequency 

: @ IC--SOmA, fT-200MHz(Min.) 

• Low Collector-Emitter Saturation Voltage 

: VCE(sat)--1.6V(Max.) @ IC=-500mA, IB=-50mA 

Complementary to YTS2221A, YTS2222A 

MAXIMUM RATINGS (Ta=2S0C) 

CHARACTERISTIC SYMBOL RATING 

Collector-Base Voltage VCBO -60 

Collector-Emitter Voltage VCEO -60 

Emitter-Base Voltage VEBO -5 

Collector Current IC -600 

Base Current IB -120 

Collector Power Dissipation 
Pc 

200 
(Ta-25°C) Derate Linearly 25°C 1.6 

Thermal Resistance 
Rth(j-a) 625 (Junction to Ambient) 

Junction Temperature Tj 150 

Storage Temperature Range Tstg -55-150 

YTS2906A 

1. EMITTER 
2. BASE 
3. OOLLI!XlTOR 

JEDEO 

EIAJ 

TOSHIBA 

Weight : 0.012g 

UNIT 

V 

V 

V 

mA 

mA 

mW 

mWrC 

·C/W 

·C 

·C 

YTS2907A 

Marking Type Name 

I B5~:r 
Marking Type Name 

I 2~;1 
B 

Unit in mm 

'" ... 0 
dd 
+1 

SO-59 
2-3l!'lA 

... 
d 

The information contained herein is presented only as a guide for the applications of our 
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YTS2906~ YTS2907A 
TOSHIBA SEMICONDUCTOR 

TECHNICAL DATA 

ELECTRICAL CHARACTERISTICS (Ta=2S·C, Unless otherwise noted) 

CHARACTERISTIC SYMBOL TEST CONDITION YTS2906A YTS2907A UNIT 
MIN. MAX. MIN. MAX. 

Collector Cut-off Current ICBO VCB=-SOV, IE=O - -10 - -10 nA 

Collector Cu t-off Current ICBO VCB=-50V, IE=O, Ta=lSO·C - -10 - -10 JJA 

Collector Cut-off Current ICEX VCE=-30V, VBE=0.5V - -50 - -50 nA 

Base Cut-off Current IBL VCE=-30V, VBE=O.SV - -50 - -50 nA 

Collector-Base 
V(BR)CBO IC=-lOJJA, IE=O -60 -60 V Breakdown Voltage - -

Collector-Emitter 
V(BR)CEO IC=-lOmA, IB=O -60 -60 V Breakdown Voltage - -

Emitter-Base 
V(BR)EBO IE=-lOJJA, IC=O 5.0 5.0 V Breakdown Voltage - -

VCE=-lOV, IC=-O.lmA 40 - 75 -
VCE=-lOV, IC=-1.OmA 40 - 100 -

DC Current Gain hFE VCE=-lOV, IC=-lOmA 40 - 100 -
VCE=-lOV, IC=-lSOmA 40 120 100 300 

VCE=-lOV, IC=-50OmA 40 - 50 -
Collector-Emitter 

VCE(sat) 
IC=-lSOmA, IB=-lSmA - -0.4 - -0.4 V 

Saturation Voltage IC=-500mA, IB=-50mA - -1.6 - -1.6 

Base-Emitter 
VBE(sat) 

IC=-lSOmA, IB=-lSmA - -1.3 - -1.3 V 
Saturation Voltage IC=-SOOmA, IB=-SOmA - -2.6 - -2.6 

Transition Frequency fT 
VCE=-20V, IC=-50mA 

200 200 MHz - -
f=lOOMHz 

Collector Output 
Cob VCB=-lOV, IE=O, f-100kHz - 8.0 - 8.0 pF 

Capacitance 

Input Capacitance Cib 
VBE=-2.0V, IC=O 

30 30 pF - -
f-100kHz 

Turn-on Time ton VCC--3OV , IC=-150mA - 45 - 45 

Delay Time td IBl--15mA - 10 - 10 

Switching Rise Time tr Fig. 1 - 40 - 40 
Time 

ns 
Turn-off Time toff VCC--6 •OV , IC--lSOmA - 100 - 100 

Storage Time tstg -IB1-IB2=-15mA - 80 - 80 

Fall Time tf Fig. 2 - 30 - 30 

TOSHIBA CORPORATION 
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TOSHIBA SEMICONDUCTOR 
TECHNICAL DATA 

Fig. 1 DELAY AND RISE TIME 
TEST CIRCUIT 

INPUT 

Zo = 600 
PRP = 150PPS 
RISE TIlLE S; aOns 

-30V 

c:: 
o 
o 
til 

OUTPUT 
INPUT 1.0kO .r.;~------

c:: 
o 
'" 

TO OSC ILLOSCOPE 
RISE TIME S; 5.0 ns 

YTS2906A. YTS2907A 

Fig. 2 STORAGE AND FALL TIME 
TEST CIRCUIT 

INPUT 

Zo = 500 
PRP= 150PPS 

15V -dOV 

RISE TIME S; 200 as 

INPUT 1.01<0. 
OUTPUT 

c:: 
o 

TO OSCILLOSCOPE 
RISE TIME S; 5.0 ns 

'" 
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TOSHIBA SEMICONDUCTOR 
TECHNICAL DATA 

TOSHIBA TRANSISTOR 

YTS3903 

SILICON NPN EPITAXIAL TYPE (PCT PROCESS) 

FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER 
APPLICATIONS. 

FEATURES: 

• Low Leakage Current 

ICEV=SOnA(Max.), IEBV--SOnA(Max.) 

@ VCE=30V, VBE=-3V 

Excellent DC Current Gain Linearity 

Low Saturation Voltage 

: VCE(sat)=0.3V(Max.) @ IC=SOmA, IB=SmA 

• Low Collector Output Capacitance 

: Cob=4pF(Max.) @ VCB=5V 

Complementary to YTS3905 

JEDEC 

EIAJ 

+0.5 
2.5-0.3 

1. EIoIITTER 

2. BASE 
3. COLLECTOR 

.... 
d 
I 
o 

Unit 

SC-59 

in 

'" .... 0 
dd 
+1 

'" d 

'" .... 0 
dd 
+1· 

'" .... 
d 

TOSHIBA 2-3FIA 

~~XIMUM RATINGS (Ta=2S'C) 

CHARACTERISTIC SYMBOL RATING UNIT 

Collector-Base Voltage VCBO 60 V 

Collector-Emitter Voltage VCEO 40 V 

Emitter-Base Voltage VEBO 6 V 

Collector Current IC 200 mA 

Base Current IB SO rnA 

Collector Power Dissipation 
Pc 200 mW 

(Ta=2S'C) Derate Linearly 25'C 1.6 mW/'C 

Thermal Resistance 
Rth(j-a) 625 'C/W (Junction to Ambient) 

Junction Temperature Tj 150 ·C 

Storage Temperature Range Tstg -55 -150 ·C 

Marking Type Name 

11 ~;1 
B 

The information contained herein is presented only as a guide for the applications of our 
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TOSHIBA SEMICONDUCTOR 
TECHNICAL DATA 

ELECTRICAL CHARACTERISTICS (Ta-2S"C) 

CHARACTERISTIC SYMBOL 

Collector Cut-off Current ICEV 
Base Cut-off .Current IBEV 
Collector-Base 

V(BR)CBO Breakdown Voltage 
Collector-Emitter 

V(BR)CEO Breakdown Voltage 
Emitter-Base 

V (BR)EBO Breakdown Voltage 

hFE(l) 

hFE(2) 
DC Current Gain hFE(3) 

hFE(4) 

hFE(S) 
Collector-Emitter VCE(sat)l 
Saturation Voltage 

VCE(sat)2 
Base-Emitter VBE(sat)l 
Saturation Voltage 

VBE(sat)2 

Transition Frequency fT 

Collector Output Capacitance Cob 
Input Capacitance Cib 
Input Impedance hie 

Voltage Feedback Ratio hre 

Small-Signal Current Gain hfe 

Collector Output Admittance hoe 

iNoise Figure NF 

I Delay Time td 

Rise Time tr 

Switching Time 

Storage Time tstg 

Fall Time tf 

YTS3903 

TEST CONDITION MIN. TYP. MAX. UNIT 

VCE=30V, VBE--3V - - 50 nA 

VCE=30V, VBE=-3V - - -50 nA 

IC=lOJlA, IE=O 60 - - V 

IC-lmA, IB=O 40 - - V 

lE=101lA, lC-O 6 - - V 

VCE-IV, Ic=O.lmA 20 - -
VCE-IV, lc=lmA 35 - -
VCE=lV, IC=lOmA 50 - 150 

VCE=lV, IC=50mA 30 - -
VCE=lV, IC=lOOmA 15 - -
IC=lOmA, IB=lmA - - 0.2 V 
IC-50mA, IB=SmA - - 0.3 

lC-lOmA, IB=lmA 0.65 - 0.85 V 
IC=SOmA, IB=SmA - - 0.95 

VCE=20V, Ie=lOmA 250 - - ~!Hz 
f=lOOMHz 

VeB=5V, IE=O, f=lMHz - - 4 pF 

VEB=0.5V, Ie-O, f=lMHz - - 8 pF 

0.5 - 8 kn 

VCE=lOV, IC=lmA 0.1 - 5 xlO-4 

f=lkHz 50 - 200 

1 - 40 tIS 

VCE=-5V, Ie=O.lmA - - 6 dB 
Rg=lk.O., f=10Hz -15. 7kHz 

lOkn 

~i' VOUT Yin - - 35 
~ ~C total <4 p!,~ 

300na N ' 

1Cl9Vn ~ 

-Cl5V - -0 
vcc=3.0V - - 35 

t r , tr<l ns. Du=2r. 
ns 

"" "'. ~,' ·00' 1N97J lp rCtotal<4pF 
- - 175 

or equiv. COl,l., 

20Jl vCc=3.0V 
1Cl9Vn - - 50 

- 0 
IUV 

TOSHISA CORPORATION 

-376-



TOSHIBA SEMICONDUCTOR 
TECHNICAL DATA 

TOSHIBA TRANSISTOR 
YTS3904 

SILICON NPN EPITAXIAL TYPE (PCT PROCESS) 

FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER 
APPLICATIONS. 

FEATURES: 

. Low Leakage Current 

: ICEV=50nA(Max.), IBEV-50nA(Max.) 

@ VCE=30V, VBE=3V 

Excellent DC Current Gain Linearity 

Low Saturation Voltage 

: VCE(sat)=0.3V(Max.) @ IC=50mA, IB=5mA 

Low Collector Output Capacitance 

: Cob=4pF(Max.) @ VCB=5V 

Complementare to YTS3906 

r,IAXIMUI4 RATINGS (Ta=25·C) 

CHARACTERISTIC SYMBOL RATING 

Collector-Base Voltage VCBO 60 

Collector-Emitter Voltage VCEO 40 

Emitter-Base Voltage VEBO 6 

Collector Current IC 200 

Base Current IB 50 

Collector Power Dissipation 
Pc 

625 
(Ta=25·C) Derate Linearly 2S·C 1.6 

Thermal Resistance 
Rth{j-a) 625 (Junction to Ambient) 

Junction Temperature Tj 150 

Storage Temperature Tstg -55-150 

L ElLITTER 
2. BASE 
3. COLLECTOR 

JEDEC 

EIAJ 

TOSHIBA 

Weight: 0.012g 

UNIT 

V 

V 

V 

mA 

mA 

mW 

mW/oC 

·C/W 

·C 

·C 

Markingr-__ ~~~~T~yp~e~N~am~e~ 

1~:t 
8 a-1 

Unit in mm 

SC-59 

., 
... 0 
dd 
+1 ... 

d 

'" "'0 
dd 
+1 

'" ... 
d 

2-3F1A 

The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
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TOSHIBA SEMICONDUCTOR 
TECHNICAL DATA VTS3904 

ELECTRICAL CHARACTERISTICS (Ta-2S0C) 

CHARACTERISTIC 

Collector Cut-off Current 

Base Cut-off Current 

Collector-Base 
Breakdown Voltage 
Collector-Emitter 
Breakdown Voltage 
Emitter-Base 
Breakdown Voltage 

DC Current Gain 

SYMBOL TEST CONDITION 

ICEV 

IBEV 

V(BR)CBO 

V(BR) CEO IC=bnA, IB-O 

V(BR)EBO 

hFE(3) VCE-1V, IC-10mA 

hFE(4) 

hFE(S) 
Collector-Emitter 
Saturation Voltage 

VCE(sat)l IC~lOmA, IB=bnA 

VCE(sat) 2 IC-SOmA, IB~SmA 

Base-Emitter 
Saturation Voltage 

VBE(sat)1 IC=lOmA, IB=bnA 

VBE(sat)2 IC=SOmA, IB=5mA 

Transition Frequency 

Collector Output Capacitance Cob 

Input Capacitance Cib 

Input Impedance hie 

VCE=20V, IC=lOrnA 
f-100MHz 

VCB=5V, IE-O, f=lMHz 

VEB-0.5V, IC=O, f=lMHz 

I-V_o_l_t_a.:;g_e_F_e_e_d_b_a_c_k_R_a_t_i_o ___ +-_h.:cr_e_----l VCE=lOV, IC=bnA 

Small-Signal Current Gain hfe f=lkHz 
r-----~--------------~~~~ 
Collector Output Admittance hoe 

Noise Figure NF 

Delay Time 

VCE=5V, IC=O.bnA 
Rg=lkO, f-lOHz -15. 7kHz 

Yin lOkG·--C:-~i""""-O~ VOUT 
'" ..:. c to1:al <4. pF 

1------+-----IICl9V3Ftt" 8; L 
Rise Time tr -Cl5vl--l-o vcc=3.0V 

MIN. TYP. MAX. UNIT 

- 50 nA 

- -50 nA 

60 V 

40 V 

6 V 

40 

70 

100 300 

60 

30 

0.2 
V 

0.3 

0.65 - 0.85 
V 

- 0.95 

300 - - MHz 

4 pF 

8 pF 

1.0 10 kG 

0.5 8 xlO-4 

100 400 

1.0 40 

5 dB 

35 

35 
Switching Time 1-_____ + ____ +t..!,r..;.'_t.!.f_<_l_D_".:.., _D_U_=_2"'_O __ --1 __ -+ __ +-_---l ns 

Storage Time tstg 200 

Fall Time 50 
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TOSHIBA SEMICONDUCTOR 
TECHNICAL OAT A 

TOSHIBA TRANSISTOR 

VTS3905 

SILICON PNP EPITAXIAL TYPE (PCT PROCESS) 

FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER 
APPLICATIONS. 

Unit in mm 

FEATURES: 

• Low Leakage Current 

ICEV=-SOnA(Max.), IBEV=-SOnA(Max.) 

@ VCB=-30V, VBE=3V 

Excellent DC Current Gain Linearity 

Low Saturation Voltage 

: VCE(sat)=-0.4V(Max.) @ IC--SOmA, IB--SmA 

Low Collector Output Capacitance 

: Cob=4.SpF(Max.) @ VCB=-SV 

Complementary to YTS3903 

MAX mUM RATINGS (Ta=2S·C) 

CHARACTERISTIC SYMBOL RATING 

Collector-Base Voltage VCBO -40 

Collector-Emitter Voltage VCEO -40 

Emitter-Base Voltage VEBO -5 

Collector Current IC -200 

Base Current IB -50 

Collector Power Dissipation 
Pc 

200 
(Ta=2S·C) Derate Linearly 2S·C 1.6 

Thermal Resistance 
Rth(j-a) 625 (Junction to Ambient) 

Junction Temperature Tj 150 

Storage Temperature Tstg -SS -ISO 

.rEDEC 

EIA.r 

+0.5 
2.5-0.3 

+0.25 
1.5-0.15 

.... 
d 

1. EIlITTER b 
2. BASI!: 
3. COLLECTOR 

TOSHIBA 

Weigh~ : 0.012g 

UNIT 

V 

V 

V 

rnA 

rnA 

mW 

mW/·C 

·C/W 

·C 

·C 

Marking Type Name 

1 st, 
B 

., 
.... 0 
dd 
+1 
" d 

'" .... 0 
dd 
+1 

SC-59 

'" .... 
d 

2-31!'1A 
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TOSHIBA SEMICONDUCTOR 
TeCHNICAL DATA YTS3905 

ELECTRICAL CHARACTERISTICS (Ta-2S"C) 

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Collector Cut-off Current ICEV VCE--30V, VBE=3V - - -50 nA 

Base Cut-off Current IBEV VCE--30V, VBE=3V - - 50 nA 

Collector-Base 
V(BR)CBO IC=-lOItA, IE=O -40 - V Breakdown Voltage -

Collector-Emitter 
V(BR)CEO IC=-lmA, IB=O -40 V Breakdown Voltage - -

Emitter-Base 
V(BR)EBO IE--lOttA, IC=O -5 V Breakdown Voltage - -

hFE(l) VCE--lV, IC"-O.lmA 30 - -
hFE(2) VCE--lV, IC=-lmA 40 - -

DC Current Gain hFE(3) VCE=-lV, IC=-lOmA 50 - 150 

hFE(4) VCE"-lV, IC=-50mA 30 - -
hFE(5) VCE"-lV, IC=-lOOmA 15 - -

Collector-Emitter VCE(sat)1 IC=-lOmA, IB--lmA - - -0.25 
Saturation Voltage 

V 
VCE(sat)2 IC=-50mA, IB=-5mA - - -0.4 

Base-Emitter VBE(sat)1 IC'"-lOmA, IB=-lmA -0.65 - -0.85 V Saturation Voltage 
VBE(sat)2 IC=-50mA, IB--5mA - - -0.95 

Transition Frequency fT 
VCE=-20V, IC=-lOmA 200 - - MHz f=lOOMHz 

Collector Output Capacitance Cob VCB=-5V, IE"O, f=lMHz - - 4.5 pF 

Input Capacitance Cib VEB"-O. 5V, IC=O,f-lMHz - - 10 pF 

Input Impedance hie 0.5 - 8 kn 

Voltage Feedback Ratio hre VCE=-lOV, IC"-lmA 0.1 - 5 xlO-4 

Small-Siganl Current Gain hfe f=lkHz 50 - 200 

Collector Output Admittance hoe 1.0 - 40 itS 

Noise Figure NF VCE"-5V, IC=-O.lmA 
R,,=lkO, f-lOHz - 15. 7kHz - - 5 dB 

v ~VOUT Delay Time td(ON) in c: ' - - 35 "' YCtotal<4.pF 
g; ~ 

Cl6V t1 VCc=-3.0V 
Rise Time tr -lCl6V tr.tf<ln. - - 35 

Switching Time 300n. Du=2'1"D ns 
lOkO vOUT 

Storage Time tstg Vin ~f *Ctotal <&pP - - 200 IN916 
or equlv .. ' 

'" '" 
9.1V:l;j vcc=-3.0V 

Fall Time tf -- 0 
't r t tf<.l n& - - 60 

-lCl9V 
201t. Du-2% 
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TOSHIBA SEMICONDUCTOR 
TECHNICAL DATA 

TOSHIBA TRANSISTOR 
YTS3906 

SILICON PNP EPITAXIAL TYPE (PCT PROCESS) 

FOR GENERAL PURPOSE USE SWITCHING AND Af.IPLIFIER 

APPLICATIONS. 

FEATURES: 

• Low Leakage Current 

ICEV=-SOnA(Max.), IBEV=SOnA(Max.) 

@ VCE=-30V, VBE=3V 

Excellent DC Current Gain Linearity 

Low Saturation Voltage 

: VCE(sat)=-0.4V(Max.) @ IC=-SOmA, IB=SmA 

• Low Collector Output Capacitance 

: Cob=4.SpF(Max.) @ VCB=-SV 

Complementary to YTS3904 

MAXIMUM RATINGS (Ta=2S'C) 

CHARACTERISTIC SYMBOL RATING 

Collector-Base Voltage VCBO -40 

Collector-Emitter Voltage VCEO -40 

Emitter-Base Voltage VEBO -5 

Collector Current IC -200 

Base Current IB -SO 

Collector Power Dissipation 200 
(Ta=2S'C) Derate Linearly 2S'C Pc 

1.6 

Thermal Resistance 
Rth (j-a) 625 (Junction to Ambient) 

Junction Temperature Tj 150 

Storage Temperature Range Tstg -55 -150 

01 
d 
~ 

'" N 
'" ..; 

+115 
2.5-113 

Unit in mm 

"' ... 0 
dd 
+1 ... 

d 

'" ... 0 

OI ... .----,--r--,---f ~? 
dd '" +1 ... 

~~~~~~~===d~ 

L EMITTER 
2. BASE 
3. COLLECTOR 

JEDEC 

EIAJ 

TOSHIBA 

Weight : 0.012g 

... 
d 
I 
o 

SC-59 

~-3F1A 

UNIT 

V 

V 

V 

mA 

mA 

mW 

'C/W 

'C/W 

·C 

·C 

Marking Type Name 

I 2~;1 
EI 

The information contained herein is presented only as a guide for the applications of our 
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rights of the third parties which may result from its use. No license is granted by implication 
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TOSHIBA SEMICONDUCTOR 
TECHNICAL DATA YTS3906 

ELECTRICAL CHARACTERISTICS (Ta=2s0C) 

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Collector Cut-off Current ICEV VCE"'-30V, VBE-3V - - "-50 nA 

Base Cut-off Current IBEV VCE=-30V, VSE=3V - - 50 nA 

Collector-Sase 
V(SR)CBO IC=-lOIlA, IE=O -40 V Breakdown Voltage - -

Collector-Emitter 
V(BR) CEO IC=-lmA, IB=O -40 V Breakdown Voltage - -

Emitter-Base 
V(SR)EBO IE=-lOIlA, IC=O -5 V Breakdown Voltage - -

hFE(l) VCE=-lV, IC=-O.lmA 60 - -
hFE(2) VCE=-lV, IC=-lmA 80 - -

DC Current Gain hFE(3) VCE=-lV, IC=-lOrnA 100 - 300 

hFE(4) VCE=-lV, IC=-sOmA 60 - -
hFE(s) VCE=-lV, IC=-lOOmA 30 - -

Collector-Emitter VCE(sat)l IC=-lOmA, IB=-lmA - - -0.25 V 
Saturation Voltage 

VCE(sat)2 IC=-sOmA, IS=-smA - - -0.4 

Sase-Emi tter VSE(sat)l IC=-lOmA, IS=-lmA -0.65 - -0.85 V 
Saturation Voltage 

VSE(sat)2 IC=-sOmA, IS=-smA -0.95 - -
Transition Frequency fT 

VCE=-20V, IC=-lOmA 250 - - MHz 
f=lOOMHz 

Collector Output Capacitance Cob VCS=-sV, IE=O, f=lMHz - - 4.5 pF 

Input Capacitance Cib VES=-O. SV , IC=O, f=!MHz - - 10 pF 

Input Impedance hie 2.0 - 12 k.O. 

Voltage Feedback Ratio hre vCE=-iov, IC=-lmA 1.0 - 10 XlO-4 

Small-Signal Current Gain hfe f=lkHz 100 - 400 

Collector Output Admittance hoe 3.0 - 60 IlS 

Noise Figure NF VCE=-sV, IC=-O.lmA - - 4 dS 
Rg=lkn, f=lOHz -15. 7kHz 

v ~VOUT Delay Time td in C; I - - 35 '" J.,Ctotal <4pF ... T 
Ol '" Q.5Vg vcc =-3.0V 

Rise Time tr -l(l5V t r , tf <1 ne - - 35 

Switching Time 300ne Du=2% ns 
10k.D. 

~1-'''' Storage Time tstg Vin - - 225 IN916 10 *Ctotal <&pP' 
or equ1v. 

... , 
Ol ,p, 

alV
Uo 

vcc=-3.0V 
Fall Time tf 't r , tf<l no - - 75 

-lo.9V 
20lle Du=2'!'. 
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TOSHIBA SEMICONDUCTOR 
TECHNICAL DATA 

TOSHIBA TRANSISTOR 
YTS4123 

SILICON NPN EPITAXIAL TYPE (PCT PROCESS) 

FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER 
APPLICATIONS. 

FEATURES: 

· Low Leakage Current ICBO=50nA(Max.) @ VCB=20V 

IEBO=50nA(Max.) @ VEB=3V 

· Low Saturation Voltage 

: VCE(sat)=0.3V(Max.) @ IC=50mA, IB=5mA 

• Low Collector Output Capacitance 

: Cob=4pF(Max.) @ VCB=5V 

Complementary to YTS4l25 

r'lAxrr~UM RATINGS (Ta=25 ·C) 

CHARACTERISTIC SYMBOL RATING 

Collector-Base Voltage VCBO 40 

Collector-Emitter Voltage VCEO 30 

Base-Emitter Voltage VEBO 5 

Collector Current IC 200 

Base Current IB 50 

Collector Power Dissipation Pc 
200 

(Ta=25·C) Derate Linearly 25·C 1.6 

Thermal Resistance 
Rth(j-a) 625 (Junction to Ambient) 

Junction Temperature Tj 150 

Storage Temperature Range Tstg -55 -150 

JEDEC 

EIAJ 

+0.5 
2.5-0.3 

1. EMITTER 
2. BASE 

3. COLLECTOR 

'"' d 

b 

TOSHIBA 

Weight : 0.012g 

UNIT 

V 

V 

V 

mA 

mA 

mW 

mW/·C 

·C/W 

·C 

·C 

Marking Type Name 

17~' 8 

Unit in mm 

SC-59 

<0 
,",0 
dd 
+1' 

'" '"' d 

2-3F1A 
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YTS4123 
TOSHIBA SEMICONDUCTOR 

TECHNICAL DATA 

ELECTRICAL CHARACTERISTICS (Ta~2S·C) 

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Collector Cut-off Current ICBO VCB=20V, IE=O - - 50 nA 

Emitter Cut-off Current lEBO VEB=3V, IC=O - - 50 nA 

Collector-Base 
V(BR)CBO IC=lO.uA, IE=O 40 V Breakdown Voltage - -

Collector-Emitter 
V(BR)CEO 1C=lmA, 1B=0 30 V Breakdown Voltage - -

Emitter-Base 
V(BR)EBO IE=lO.uA, 1C=0 5 V Breakdown Voltage - -

DC Current Gain hFE(l) VCE=lV, IC=2mA 50 - 150 

hFE(2) VCE=lV, IC=50mA 25 - -
Collector-Emitter 

VCE(sat) IC=SOmA, 1B=SmA 0.3 V Saturation Voltage - -

Base-Emitter 
VBE(sat) IC=SOmA, IB=5mA 0.95 V Saturation Voltage - -

Small Signal Forward 
Ihfe l VCE=20V, IC=lOmA 2.5 - -Current Transfer Ratio f=lOOMHz 

Transition Frequency fT 
VCE=20V, IC=lOmA 

250 MHz - -
f=lOONHz 

Collector Output Capacitance Cob VCB=SV, IE=O, f=lMHz - - 4 pF 

Input Capacitance Cib VEB=O.SV, IC=O, f=lMHz - - 8 pF 

Small Signal Current Gain hfe VCE=lOV, IC=2mA, f=lkHz 50 - 200 

Noise Figure NF 
VCE=5V, IC=lOO.uA 

6 dB - -Rg=lkn, f=10Hz -15. 7kHz 
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TOSHIBA SEMICONDUCTOR 
TECHNICAL DATA 

TOSHIBA TRANSISTOR 

YTS4124 

SILICON NPN EPITAXIAL TYPE (PCT PROCESS) 

FOR GENERAL PURPOSE SWITCHING AND AMPLIFIER 
APPLICATIONS. 

FEATURES: 

· Low Leakage Current ICBO=50nA(Max.) 

IEBO=50nA(Max.) 

@ VCB=20V 

@ VEB=3V 

• Low Saturation Voltage 

: VCE(sat)=0.3V(Max.) @ IC-50mA, IB=5mA 

· Low Collector Output Capacitance 

: Cob=4pF(Max.) @ VCB=5V 

Complementary to YTS4l26 

~IAxmUM RATINGS (Ta=25'C) 

CHARACTERISTIC SYMBOL RATING 

Collector-Base Voltage VCBO 30 

Collector-Emitter Voltage VCEO 30 

Emitter-Base Voltage VEBO 5 

Collector Current IC 200 

Base Current IB 50 

Collector Power Dissipation 
Pc 

200 
(Ta=25'C) Derate Linearly 25'C 1.6 

Thermal Resistance 
Rth(j-a) 625 (Junction to Ambient) 

Junction Temperature T1 150 

Storage Temperature Range Tstg -55 -150 

.. 
d 
-H 
(]I 

N 

L EMITTER 
2. BASE 

3. OOLLECTOR 

JEDEO 

EIAJ 

TOSHIBA 

Weight : 0.012g 

UNIT 

V 

V 

V 

rnA 

rnA 

mW 

mW/'C 

'C/W 

·C 

·C 

Marking Type Name 

I Z~;r 
B 
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.... 
d 
I 
o 

Unit in mm 
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~ 
d 
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+1 
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d 
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TOSHIBA SEMICONDUCTOR 
YTS4124 

TECHNICAL DATA 

ELECTRICAL CHARACTERISTICS (Ta-2S"C) 

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Collector Cut-off Current ICBO VCB=20V, IE=O - - 50 nA 

Emitter Cut-off Current lEBO VEB=3V, IC=O - - 50 nA 

Collector-Base 
V(BR)CBO IC=lOI'A, IE=O 30 V Breakdown Voltage - -

Collector-Emitter 
V(BR)CEO IC=lmA, IB=O 25 V Breakdown Voltage - -

Emitter-Base 
V(BR)EBO IE=lOI'A, IC=O 5 V Breakdown Voltage - -

DC Current Gain hFE(l) VCE=lV, IC=2mA 120 - 360 

hFF.(2) VCE=lV, Ic=50mA 60 - -
Collector-Emitter 

VCE(sat) IC=50mA, IB=5mA 0.3 V Saturation Voltage - -

Base-Emitter 
VBE(sat) IC=50mA, IB=5mA 0.95 V Saturation Voltage - -

Small Signal Forward 
Ihfe l VCE=20V, IC=lOmA 3.0 - -Current Transfer Ratio f=100MHz 

Transition Frequency fT 
VCE=20V, IC=lOmA 

300 MHz - -
f=100MHz 

Collector Output- Capacitance Cob VCB=5V, IE=O, f=lMHz - - 4 pF 

Input Capacitance Cib VEB=0.5V, IC=O, f=lMHz - - 8 pF 

Small Signal Current Gain hfe VCE=lOV, IC=2mA, f=lkHz 120 - 480 

Noise Figure NF 
VCE=5V, IC=lOOI'A - - 5 dB 
Rg=lkn, f= 10Hz - 15. 7kHz 

TOSHIBA CORPORATION 

-386-



TOSHIBA SEMICONDUCTOR 
TECHNICAL DATA 

TOSHIBA TRANSISTOR 

YTS4125 

SILICON PNP EPITAXIAL TYPE (PCT PROCESS) 

Unit in mm FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER 
APPLICATIONS. +0.5 

FEATURES: 

• Low Leakage Current ICBO=-SOnA(Max.) @ VCB--20V 

IEBO=-SOnA(Max.) @ VEB--3V 

• Low Saturation Voltage 

: VCE(sat)=-0.4V(Max.) @ IC--SOmA, IB--SmA 

Low Collector Output Capacitance 

: Cob=4.SpF(Max.) @ VCB=-SV 

Complementary to YTS4l23 

r4AXIMUM RATINGS (Ta=2S'C) 

CHARACTERISTIC SYMBOL RATING 

Collector-Base Voltage VCBO -30 

Collector-Emitter Voltage VCEO -30 

Emitter-Base Voltage VEBO -4 

Collector Current IC -200 

Base Current IB -50 

Collector Power Dissipation 
Pc 

200 
(Ta=2S'C) Derate Linearly 2S'C 1.6 

Thermal Resistance 
Rth(j-a) 625 (Junction to Ambient) 

Junction Temperature Tj 150 

Storage Temperature Range Tstg -55-150 

2. -

1. EMITTER 
2. BASE 
3. COLLECTOR 

JEDEC 

EIAJ 

TOSHIBA 

Weight : 0.012g 

UNIT 

V 

V 

V 

mA 

mA 

mW 

mW/'C 

'C/W 

·C 

·C 
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YTS4125 
TOSHIBA SEMICONDUCTOR 

TECHNICAL DATA 

ELECTRICAL CHARACTERISTICS (Ta-25°C) 

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Collector Cut-off Current ICBO VCB",-20V, IE-O - - -SO nA 

Emitter Cut-off Current lEBO VEB--3V, IC=O - - -SO nA 

Collector-Base 
V(BR)CBO IC--lOJlA, IEaO -30 V Breakdown Voltage - -

Collector-Emitter 
V(BR)CEO IC=-lmA, IB=O -30 V Breakdown Voltage - -

Emitter-Base 
V(BR)EBO IE=-lOJlA, IC=O -4 V Breakdown Voltage - -

DC Current Gain hFE(l) VCE=-lV, IC'.-2mA SO - 150 

hFE(2) VCE=-lV, IC=-50mA 25 - -
Collector-Emitter 

VCE(sat) IC=-50mA, IB"-5mA - - -0.4 V Saturation Voltage 

Base-Emitter 
VBE(sat) IC=-50mA, IB--5mA -0.95 V Saturation Voltage - -

Small Signal Forward 
I hfe I 

VCE=-20V, IC=-lOmA 
2.0 Current Transfer Ratio - -

f=lOOMHz 

Transition Frequency fT 
VCE=-20V, IC"-lOmA 200 - - MHz 
f=lOOMHz 

Collector Output Capacitance Cob VCB=-5V, IE=O, f-lMHz - - 4.5 pF 

Input Capacitance Cib VEB=-0.5V, IC=O, f"'LMHz - - 10 pF 

Small Signal Current Gain hfe VCE--I0V, IC=-2mA,f=lkHz 50 - 200 

Noise Figure NF 
VCE=-5V, IC=-lOOJlA - - 5 dB 
Rg=lk1l, f=10Hz -15. 7kHz 

TOSHISA CORPORATION 
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TOSHIBA SEMICONDUCTOR 
TECHNICAL DATA 

TOSHIBA TRANSISTOR 

VTS4126 

SILICON PNP EPITAXIAL TYPE (PCT PROCESS) 

FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER 

APPLICATIONS. 

FEATURES: 

• Low Leakage Current ICBo~-50nA(Max.) @ VCB=-20V 

IEBO=-50nA(Max.) @ VEB=-3V 

• Low Saturation Voltage 

: VCE(sat)=-0.4V(Max.) @ IC=-50mA, IB~-5mA 

• Low Collector Output Capacitance 

: Cob=4.5pF(Max.) @ Vca=-5V 

Complementary to YTS4l24 

JEDEC 

EIAJ 

+0.& 
2.5-0.3 

1. EIoIITTER 
2. BASE 

3. COLLECTOR 

.... 
d 

b 

Unit in mm 

SC-59 

'" .... 0 
dd 
+1 ... 

d 

'" ... 0 
dd. 
+1 

'" .... 
d 

TOSHIBA 2-311'1A 

MAXIMUM RATINGS (Ta=25"C) 
Weight : O.012g 

CHARACTERISTIC SYMBOL RATING UNIT 

Collector-Base Voltage VCBO -25 V 

Collector-Emitter Voltage VCEO -25 V 

Emitter-Base Voltage VEBO -4 V 

Collector Current IC -200 rnA 

Base Current IB -50 rnA 

Collector Power Dissipation 
Pc 

200 mW 
(Ta=25"C) Derate Linearly 25"C 1.6 mW/"C 

Thermal Resistance 
Rth(j-a) 625 "C/W (Junction to Ambient) 

Junction Temperature Tj 150 "C 

Storage Temperature Range Tstg -55 -150 "C 

Marking Type Name 

15 ~;1 
B 

The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. TOSHISA CORPORATION 
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YTS4126 
TOSHIBA SEMICONDUCTOR 

TECHNICAL DATA 

ELECTRICAL CHARACTERISTICS (Ta~25°C) 

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Collector Cut-off Current ICBO VCB=-20V. IE"'O - - -50 nA 

Emitter Cut-off Current lEBO VEB=-3V. IC=O - - -50 nA 

Collector-Base 
V(BR)CBO IC=-lO.uA. IE-O -25 V Breakdown Voltage - -

Collector-Emitter 
VCBR)CEO IC=-lmA. IB=O -25 V Breakdown Voltage - -

Emitter-Base 
VCBR)EBO IE=-lO.uA. IC·O -4 V Breakdown Voltage - -

hFE(1) VCE=-lV. IC=-2mA 120 - 360 
DC Current Gain 

hFE(2) VCE--lV. IC=-50mA 60 - -
Collector-Emitter 

VCE(sat) IC=-50mA. IB=-5mA -0.4 V Saturation Voltage - -
Base-Emitter 

VBE(sat) IC=-SOmA. IB=-SmA -0.95 V Saturation Voltage - -
Small Signal Forward 

I hfe I 
VCE=-20V. IC=-lOmA 2.5 - -Current Transfer Ratio f=lOOMHz 

VCE=-20V. IC=-lOmA 
Transition Frequency fT 

f=lOOMHz 
250 - - MHz 

Collector Output Capacitance Cob VCB=-SV. IE=O. f=lMHz - - 4.5 pF 

Input Capacitance Cib VEB-O.SV, IC=O, f=lMHz - - 10 pF 

Small Signal Current Gain hfe VCE=-lOV, IC--2mA,f=lkHz 120 - 480 

Noise Figure NF VCE=-5V, IC=-lOO.uA - - 4 dB 
Rg=lk.Cl, f-10Hz -15. 7kHz 

TOSHIBA CORPORATION 
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TOSHIBA SEMICONDUCTOR 
TeCHNICAL DATA 

TOSHIBA TRANSISTOR 
YTS4400 

SILICON NPN EPITAXIAL TYPE (PCT PROCESS) 

FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER 
APPLICATIONS. 

FEATURES: 

Low Leakage Current 

: ICEV=lOOnA(Max.), IBEV~-lOOnA(Max.) 

@ VCE-3sV, VBE=-0.4V 

Excellent DC Current Gain Linearity 

Low Saturation Voltage 

: VCE(sat)=O. 4V(Max.) @ IC"l50mA, IB=lsmA 

Low Collector Output Capacitance 

: Cob=6.spF(Max.) @ VCB=sV 

Complementary to YTS4402 

.. 
d Ol 

~ "" 01 

Unit in DIID 

+(15 
2.5-(13 

+(125 
L5-(111l 

'" ... 0 
dd 
+1 
~ 
d 

<0 
... 0 

.----t--,--+ ~l 

L EMITTER 
2. BASE 
3. COLLECTOR 

1 
o 

'" ... 
d 

JEDEC 

EIAJ SC-59 

TOSHIBA 2-3F1A 

MAXIMU~1 RATINGS (Ta=2s·C) 
Weight : 0.012g 

CHARACTERISTIC SYMBOL RATING UNIT 

Collector-Base Voltage VCBO 60 V 

Collector-Emitter Voltage VCEO 40 V 

Emitter-Base Voltage VEBO 6 V 

Collector Current IC 600 mA 

Base Current IB 100 mA 

Collector Power Dissipation 
Pc 

200 mW 
(Ta=2s·C) Derate Linearly 2S·C 1.6 mW'·C 

Thermal Resistance 
Rth(j-a) 625 ·C/W (Junction to Ambient) 

Junction Temperature Tj 150 ·C 

Storage Temperature Range Tstg -55 -150 ·C 

Marking Type Name 

I 7§>r;1 
B 

The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION 
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TOSHIBA SEMICONDUCTOR 
TECHNICAL DATA YTS4400 

ELECTRICAL CHARACTERISTICS {Ta~25°C} 

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Collector Cut-off Current ICEV VCE'"35V, VBE'"-0.4V - - 100 nA 

Base Cut-off Current IBEV VCE=35V, VBE=-0.4V - - -100 nA 

Collector-Base 
V(BR}CBO 1C=O.lmA, IE=O 60 - V 

Breakdown Voltage -
Collector-Emitter 

V(BR}CEO IC=lmA, 1B"'O 40 V 
Breakdown Voltage - -
Emitter-Base 

V(BR}EBO 1E-O.lmA, IC=O 6 V Breakdown Voltage - -
hFE(l} VCE=lV, 1C=lmA 20 - -

DC Current Gain hFE(2} VCE=lV, IC· lOmA 40 - -
hFE(3} VCE-lV, IC=150mA 50 - 150 

hFE(4} VCE'"2V, IC=500mA 20 - -
Collector-Emitter VCE(satH IC-150mA, IB=15mA - - 0.4 V 
Saturation Voltage 

VCE(sat)2 IC-500mA, IB=50mA - - 0.75 

Base-Emitter VBE(sat)l IC=150mA, IB=15mA 0.75 - 0.95 V 
Saturation Voltage 

VBE(sat)2 IC"500mA, IB=50mA - - 1.2 

Transition Frequency fT 
VCE=lOV, IC=20mA 

200 MHz - -
f=lOOMHz 

Collector Output Capacitance Cob VCB=5V, IE=O, f=lMHz - - 6.5 pF 

Input Capacitanc~ Cib VEB=0.5V, IC=O, f=lMHz - - 30 pF 

Input Impedance hie 0.5 - 7.5 kn 

Voltage Feedback Ratio hre VCE"'lOV, IC=lmA 0.1 - 8 xlO-4 

Small-Signal Current Gain hfe f=lkHz 20 - 250 

Collector Output Admittance hoe 1.0 - 30 .as 

~in lkfi VOUT Delay Time td ~f+Ctotal <lapp 
- - 15 

~ ,j, tr(scope ) <4.ns 

l6V20.aa 
VCC=30V 

Rise Time tr 
-2nO 

t r <2na - - 20 
0uS;;29!> 

Switching Time ns 

ivin 
lkfi vOUT 

- Storage Time tstg ~.t +Ctotal <lapp - - 225 

Vaa=-4. 
g ,j, tr( scope) <4.n 

VcC=30V 

Fall Time tf 16,'f.°IJ. - - -30 [10 tt<lIona 

-U,V OilS;; 2% 

TOSHISA CORPORATION 

-392-



TOSHIBA SEMICONDUCTOR 
TECHNICAL DATA 

TOSHIBA TRANSISTOR 
YTS4401 

SILICON NPN EPITAXIAL TYPE (PCT PROCESS) 

FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER 
APPLICATIONS. 

FEATURES: 

Low Leakage Current 

: ICEV-lOOnA(Max.). IBEV=-lOOnA(Max.) 

@ VCE-3SV. VBE=-0.4V 

Excellent DC Current Gain Linearity 

Low Saturation Voltage 

: VCE(sat)=0.4V(Max.) @ IC-lSOmA. IB-lSmA 

Low Collector Output Capacitance 

: Cob=6.SpF(Max.) @ VCB=SV 

Complementary to YTS4403 

MAXIMUl4 RATINGS (Ta=2S"C) 
CHARACTERISTIC SYMBOL RATING 

Collector-Base Voltage VCBO 60 

Collector-Emitter Voltage VCEO 40 

Emitter-Base Voltage VEBO 6 

Collector Current IC 600 

Base Current IB 100 

Collector Power Dissipation 
Pc 

200 
(Ta=2S"C) Derate Linearly 2S"C 1.6 

Thermal Resistance 
Rth(j-a) 62S (Junction to Ambient) 

Junction Temperature Tj ISO 

Storage Temperature Range Tstg -SS -ISO 

+o.~ 
2.5-0.3 

Unit in mm 

"' .... 0 
dd 
+1 .. 

d 

.. 
... 0 

..... -r---..--1'-..,....-+ ~1 
dd .. 
+1 ... 
~ d 

L EMITTER 
2. BASE 
3. COLLECTOR 

JEDEC 

EIAJ 

... 
d 
I 
o 

SC-59 

TOSHIBA 2-31"1 A 

Weight : 0.012g 

UNIT 

V 

V 

V 

mA 

rnA 

mW 

mW/"C 

"C/W 

"C 

·C 

Marking Type Name 

12~' B 

The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. TOSHIBA CORPORATION 
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TOSHIBA SEMICONDUCTOR 
TECHNICAL DATA YTS4401 

ELECTRICAL CHARACTERISTICS (Ta-25°C) 

CHARACTERISTIC SYMBOL TEST CONDITION 
Collector Cut-off Current ICEV VCE-35V, VBE~-0.4V 

Base Cut-off Current IBEV VCE-35V, VBE--0.4V 
Collector-Base 

V(BR)CBO IC=O.lmA, IE-O Breakdown Voltage 
Collector-Emitter 

V(BR)CEO IC=lmA, IBzO Breakdown Voltage 
Emitter-Base 

V(BR)EBO IE=O.lmA, IcsO Breakdown Voltage 

hFE(l) VCE=IV, IC=O.lmA 

hFE(2) VCE=IV, IC"lmA 
DC Current Gain hFE(3) VCE=IV, IC"'lOmA 

hFE(4) VCE'" IV , IC=lSOmA 

hFE(S) VCE"'2V, IC=SOOmA 

Collector-Emitter VCECsat)l IC=lSOmA, IB"'lSmA 
Saturation Voltage 

VCE(sat)2 IC=SOOmA, IB=SOmA 
Base-Emitter VBE(sat)l IC=lSOmA, IB=15mA 
Saturation Voltage 

VBE (sat--) 2 IC=SOOmA, IB=SOmA 

VCE=lOV, IC=20mA 
Transition Frequency fT f=lOOMHz 

Collector Output Capacitance Cob VCB=5V, IE=O, f=lMHz 

Input Capacitance Cib VEB=O.5V, IC=O, f-lMHz 

Input Impedance hie 

Voltage Feedback Ratio hre VCE=lOV, IC=lmA 

Small-Signal Current Gain hfe f=lkHz 

Collector Output Admittance hoe 

Delay Time td o 4o Cmta1 <lOpF V1~VOUT 
~ ,j,. t r(scope) <4.ns 

l6V~s 
VcC=30V 

Rise Time tr 
-aJlo 

tr<ans 
Du~a1. 

Switching Time 

"1n 
lkQ 

~t' vOUT Storage Time tstg o +Cmtal <lOpll' 
~ ,j,.tr(scops) <4.ns 

VBB=-4.V 
Vcc=30V 

Fall Time tf 16"'~s tt<20ns 
-uvFl:o Du~2" 

The information contained herein is presented only a. a lIUide for the applications of pur 
products. No r~sponsibility is. assumed by TOSHIBA for any infrinaements of patents or other 
rights of the third partIes whIch may result from It. use. No license " granted by Imphcatlbn 
or otherwise under any patent or patent rights of TOSHIBA or others. 
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MIN. TYP. MAX. UNIT 

- - 100 nA 

- - -100 nA 

60 - - V 

40 - - V 

6 - - V 

20 - -
40 - -
80 - -

100 - 300 

40 - -
- - 0.4 V 
- - 0.7S 

0.7S - 0.9S V 
- - 1.2 

250 - - MHz 

- - 6.5 pF 

- - 30 pF 

1.0 - 15 kfi 

0.1 - 8 xlO-4 

40 - SOO 

1.0 - 30 .as 

- - 15 

- - 20 

ns 

- - 225 

- - 30 
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TOSHIBA SEMICONDUCTOR 
TECHNICAL DATA 

TOSHIBA TRANSISTOR 

YTS4402 

SILICON PNP EPITAXIAL TYPE (PCT PROCESS) 

FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER 
APPLICATIONS. 

FEATURES: 

• Low Leakage Current 

: ICEV~-lOOnA(Max.), IBEV~lOOnA(Max.) 

Excellent DC Current Gain Linerarity 

Low Saturation Voltage 

: VCE(sat)=-0.4V(Max.) @ IC--l50mA, IB--15mA 

Low Collector Output Capacitance 

: Cob-8.5pF(Max.) @ VCB~-lOV 

Complementary to YTS4400 

MAXIMUM RATINGS (Ta=25°C) 

CHARACTERISTIC SYMBOL RATING 

Collector-Base Voltage VCBO -40 

Collector-Emitte~ Voltage VCEO -40 
Emitter-Base Voltage VEBO -5 

Collector Current IC -600 

Base Current IB -100 

Collector Power DiSSipation Pc 
200 

(Ta=25°C) Derate Linearly 25°C 1.6 

Thermal Resistance 
Rth(j-a) 625 (Junction to Ambient) 

Junction Temperature Tj 150 

Storage Temperature Range Tstg -55 -150 

L I!lIUTTER 

2. BASE 
3. COLLI!lCTOR 

.rEDEC 

EIA.r 

TOSHIBA 

Weight : 0.012g 

UNIT 

V 

V 
V 

rnA 

mA 

mW 

mWrC 

°C/W 

°c 
°c 

Marking Type Name 

15~' B 

... 
d 
I 
o 

Unit in mm 

SC-59 

'" ... 0 
dd 
+1 .. 

d 

'" ... 0 
dd 
+1 

<Q ... 
d 

2-3FIA 

The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
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YTS4402 
TOSHIBA SEMICONDUCTOR 

TECHNICAL DATA 

ELECTRICAL CHARACTERISTICS (Taa 25°C) 

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Collector Cut-off Current ICEV VCE=-3SV, VBE=0.4V - - -100 nA 

Base Cut-off Current IBEV VCEa-35V, VBE,,0.4V - - 100 nA 

Collector-Base 
V(BR)CBO IC--O.lmA, IE-O -40 V Breakdown Voltage - -

Collector-Emitter 
V(BR)CEO IC=-lmA, IB~O -40 Breakdown Voltage - - V 

Emitter-Base 
V(BR)EBO IE=-O.lmA, IC-O -5 V Breakdown Voltage - -

hFE(l) VCE--1V, IC=-lmA 30 - -
DC Current Gain hFE(2) VCE=-lV, IC=-lOmA 50 - -

hFE(3) VCE=-lV, IC=-150mA SO - 150 

hFE(4) VCE"-2V, IC=-500mA 20 - -
Collector-Emitter VCE(sat)l IC=-150mA, IB=-15mA - - -0.4 V Saturation Voltage 

VCE(sat)2 IC=-SOOmA, IB=-50mA - - -0.75 

Base-Emitter VBE(sat)l IC=-150mA, IB=-15mA -0.75 - -0.9S V Saturation Voltage 
VBE(sat)2 IC"-SOOmA, IB=-SOmA - - -1.3 

Transition Frequency fT 
VCE=-lOV, IC=-20mA 

150 MHz - -
f=lOOMHz 

Collector Output Capacitance Cob VCB=-lOV, IE=O, f=lMHz - - 8.5 pF 

Input Capacitance Cib VEB=-O.SV, IC=O, f=lMHz - - 30 pF 

Input Impedanc.e hie 0.7S - 7.S kn 

Voltage Feedback Ratio hre VCE=-lOV, IC=-lmA 0.1 - 8 xlQ-4 

Small-Signal Current Gain hfe f=lkHz 30 - 250 

Collector Output Admittance hoe 1.0 - 100 IlS 

Vin 
lkO VOUT 

Delay Time td 
1!,"CtXltal<lOPII' - - 15 
~ ,;. t~(""ope) <"ns 

VCC=-30V 

Rise Time tr 2Vt:r - - 20 t~<2ns 
-16V 

Du:i2'}'o 201l. Switching Time ns 

[vin 
lkO -vOUT - Storage Time tstg 1! + CtotaJ. <lOpP 

- .- 225 
o , 

VBB=4.V 
'" ,.. t~(scope) <4.n. 

avU VCC=-30V 

Fall Time tf -- 0 tt<20ne - - - 30 
-16V 

20lle Du:ia9!> 

TOSHIBA CORPORATION 
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TOSHIBA SEMICONDUCTOR 
TECHNICAL DATA 

TOSHIBA TRANSISTOR 

YTS4403 

SILICON PNP EPITAXIAL TYPE (PCT PROCESS) 

FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER 
APPLICATIONS. 

FEATURES: 

• Low Leakage Current 

ICEV=-lOOnA(Max.), IBEV-lOOnA(Max.) 

@ VCE=-3sV, VBE=0.4V 

Excellent DC Current Gain Linearity 

Low Saturation Voltage 

: VCE(sat)=-0.4V(Max.) @ IC=-lsOrnA, IB=lsrnA 

• Low Collector Output Capacitance 

: Cob=8.spF(Max.) @ VCB=-lOV 

Complementary to YTS4401 

14AXH·1UM RATINGS (Ta=2s·C) 

CHARACTERISTIC SYMBOL RATING 

Collector-Base Voltage VCBO -40 

Collector-Emitter. Voltage VCEO -40 

Emitter-Base Voltage VEBO -5 

Collector Current IC -600 

Base Current IB -100 

Collector Power Dissipation Pc 200 
(Ta=2s·C) Derate Linearly 2s·C 

1.6 

Thermal Resistance 
Rth(j-a) 625 (Junction to Ambient) 

Junction Temperature Ti 150 

Storage Temperature Range TstlZ -55 -150 

.... 
d 
I 

L EMITTER 0 
2. BASE 
3. COLLECTOR 

JEDEC 

EIAJ 

TOSHIBA 

Weight : O.012g 

UNIT 

V 

V 

V 

rnA 

rnA 

mW 

mW/"C 

·C/W 

·C 

·C 

Unit in !DID 

3 

'" .... 0 
dd 
+1 ... 

d 

SC-59 

2-3F1A 

The information contained herein is presented only as a guide for the applications of our 
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YTS4403 
TOSHIBA SEMICONDUCTOR 

TECHNICAL DATA 

ELECTRICAL CHARACTERISTICS (Ta-25°C) 

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

Collector Cut-off Current ICEV VCE=-35V, VBE=0.4V - - -100 nA 

Base Cut~off Current IBEV VCE2 -35V, VBE-0.4V - - 100 nA 
Collector-Base 

V(BR)CBO IC--O.lmA, IE=O -40 V Breakdown Voltage - -
Collector-Emitter 

V(BR)CEO IC·-lmA, IB=O -40 V Breakdown Voltage - -
Emitter-Base 

V(BR)EBO IE=-O.lmA, IC=O -5 V Breakdown Voltage - -
hFE(l) VCE--1V, IC=-O.lmA 30 - -
hFE(2) VCE--1V, IC=-lmA 60 - -

DC Current Gain hFE(3) VCE=-lV, IC=-lOmA 100 - -
hFE(4) VCE=-lV, ·IC=-l50mA 100 - 300 

hFE(5) VCE=-2V, IC=-500mA 20 - -
Collector-Emitter VCE(sat)l IC=-150mA, IB=-15mA - - -0.4 V Saturation Voltage 

VCE(sat)2 IC--500mA, IB=-50mA - - -0.75 

Base-Emitter VBE(sat)l IC=-150mA, IB=-15mA -0.75 - -0.95 V Saturation Voltage 
VBE(sat)2 IC=-500mA, IB=-50mA - - -1.3 

Transition Frequency fT 
VCE=-lOV, IC=-20mA 

200 - - MHz 
f=lOOMHz 

Collector qutput Capacitance Cob VCB=-lOV, IE=O, f=lMHz - - 8.5 pF 

Input Capacitance Cib VEB=-0.5V, IC=O, f=lMHz - - 30 pF 

Input Impedance hie 1.5 - 15 ko. 

Voltage Feedback Ratio hre VCE=-lOV, IC=-lmA 0.1 - 8 xlO-4 

Small-Signal Current Gain hfe f=lkHz 60 - 500 

Collector Output Admittance hoe 1.0 - 100 I'S 

no. c: , VOUT 
Delay Time td 

Vin - - 15 ~r'" Ctotal <lOpP 
'" ;,. tr(scopo) <4.ne 

VCC=-30V 

2Vt:r Rise Time tr tr<Zns - - 20 
-16V 

Du~z9& Switching Time 20l's ns 

Vil1 1 ko. . ~f' VOUT Storage Time tstg o .Ctotal <lOpP - - 225 
o , 

_ 0I,jp tr( scope) <4.I1.s 
VBB-4.V 

l4.Vtjo 
VcC=-30V 

Fall Time tf tt<zOns - - 30 
-16V 

ZO;8 ou:;;z9& 

TOSHIBA CORPORATIDN 
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SEMICONDUCTOR 
TOSHIBA 

TECHNICAL DATA 

TOSHIBA DIODE 

DLN914, DLN914A, DLN914B 
SILICON EPITAXIAL PLANAR 

Unit in mm 
COMMUNICATION AND INDUSTRIAL APPLICATIONS. 
HIGH VOLTAGE, ULTRA HIGH SPEED SWITCHING APPLICATIONS. 

FEATURES: 

Low Forward Voltage VF=1.0V (Max.) t~ . . : I \ ~ 
" on 

Small Total Capacitance : CT=4pF (Max.) \~~~' ,? 
Fast Reverse Recovery Time : trr=4ns (Max.) 

. Hermetically Sealded Miniature Lead Less Glass Package • 

?=: W 
~ '" d d 
+1 + 

CATHODE MARK .. '" ~ m 

MAXIMUM RATINGS (Ta=25·C) 

CHARACTERISTIC SYMBOL RATING UNIT 

Maximum (Peak) Reverse Voltage VRM 100 V 

Reverse Voltage VR 75 V 

Maximum (Peak) Forward Current IFM 450 mA 
JEDEC 

Average Forward Current 10 150 mA I!:IAJ 
Surge Current (bs) IFSM 2 A TOSHIBA l-lDlA 

Power Dissipation P 300 mW Weight : 0.029g 

Junction Temperature Tj 200 ·C 

Storage Temperature Range Tstg -65- 200 ·C 

ELECTRICAL CHARACTERISTICS (Ta=25·C) 

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT 

DLN914 VF(l) IF=lOmA - 0.75 1.0 V 

Forward Voltage DLN914A VF(2) IF=20mA - 0.79 1.0 V 

VF(3) IF=5mA 0.62 0.67 0.72 V 
DLN914B 

VF(4) IF"lOOmA, 0.9 1.0 V t=lOms -
IR(l) VR"20V - - 25 nA 

Reverse Current IR(2) VR=20V, Ta=150·C - - 50 pA 

IR(3) VR"75V - - 5 pA 

Total Capacitance CT VR=O, f-lMHz - 0.9 4.0 pF 

Reverse Recovery Time trr IF"lOmA, VR=6V - 2.0 4.0 ns 
RL-lOon, I r r- lmA 

The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license i. granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or othero. 
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SEMICONDUCTOR 
TOSHIBA 

TeCHNICAL DATA 

TOSHIBA DIODE 

DLN4148 
SILICON EPITAXIAL PLANAR 

CO~1MUrHCATION AND INDUSTIlIAL APPLICATIONS 
Unit in nun , 

HIGH VOLTAGE, ULTRA HIGH SPEED SHITCHING APPLICATIONS. 

FEATURES: '11 ~ Low Forward Voltage VF=l. 2V (Nax. ) 
, ' 0 

: " tI 
\ , ... 

Small Total Capac i tanc., : CT=3pF (Hax. ) ,~, ~ 

Fast Reverse Recovery Time .' t r r=4ns (llax. ) 

Hermetically S""ld"d Hiniature Lead Less Glass Package. 
T 

I ,. 
..., d 
d .... 

CATHODE MARK +i " 0 

I1AXIMUrl RATINGS (Ta=2SoC) 
N '" d 

CHARACTERISTIC SYMBOL RATING UNIT 
Maximum (Peak) 

Vltlj 100 V 
Reverse Voltage 

Reverse Voltage VR 75 V 

Maximum (Peak) 
IFM 500 rnA J EDEC -

Forward Current 
EIAJ 

Average Forward Current 10 200 rnA TOSHIBA l-lD1A 

Surge Current (1 sec) IFSM 700 rnA Weight : 0.029g 

Power Dissipation P 300 mW 

Junction Temperature T; 175 °c 
Storage Temperature Range Tst2 -65-175 °c 

ELECTRICAL CHARACTERISTICS (Ta=250C) 

CHARACTERISTIC SYMBOL TEST CONDITION HlN. TYP. MAX. UNIT 

Forward Voltage VF(l) IF=10mA - 0.75 1.0 V 

VF(2) IF=lOOmA - 0.95 1.2 V 

Reverse Current IR(l) VR=20V - - 25 nA 

IR(2) VR=75V - - 0.1 JJA 

Total Capacitance CT VR=O, f=HIHz - 1.5 3.0 pF 

Reverse Recovery Time trr VR=6V, IF=10rnA - 2.0 4.0 ns 
RL=1000 (Fig. ) 
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TOSHIBA SEMICONDUCTOR 
TECHNICAL DATA 
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TOSHIBA DIODE SEMICONDUCTOR 
TOSHIBA 

TECHNICAL DATA 
DLN4446. DLN4447. DLN4448. DLN4449 

SILICON EPITAXIAL PLANAR 

COMMUNICATION AND INDUSTRIAL APPLICATIONS Unit in nun 

HIGH VOLTAGE, ULTRA HIGH SPEED SWITCHING APPLICATIONS. 

FEATURES: 

Low Forward Voltage : VF=1.0V (Max.) Ef% ~ .~. u> Small Total Capacitance CT=4pF (Max.) 
\ ~ 

: .. _J ~ 

Fast Reverse Recovery Time : t r r=4ns (Max.) 

Hermetically Sealded Miniature Lead Less Glass Package. 
I 

~ MAXIMUM RATINGS (Ta=2s'C) I 
. °1 CHARACTERISTIC 
+, + 

SYMBOL RATING UNIT CATHODE MARK .. 3 '" . .; ~ 

Maximum (Peak) Reverse Voltage VRM 100 V 

Reverse Voltage VR 75 V • 
Maximum (Peak) Forward Current Inl 450 mA 

Average Forward Current 10 150 mA 

Surge Current (l~s) IFSM 2 A 
JEDEC -

Power Dissipation P 300 mW 
EIAJ 

Junction Temperature Tj 200 ·C TOSHIBA I-lOlA 

Storage Temperature Range Tstg -65 - 200 ·C Weight : 0.029g 

ELECTRICAL CHARACTERISTICS (Ta=2s·C) 

CHARACTERISTIC SYMBOL TEST CONDITION 

DLN4446/7 VF(l) IF=20mA 

DLN4448 
VF(2) IF=smA 

Forward Voltage VF(3) IF=lOOmA, t=lOms 

VF(4) IF=smA 
DLN4449 

VF(s) IF=30rnA 

IR(l) VR=20V 

Reverse Current IR(2) VR=20V, Ta=lsO·C 

IR(3) VR=75V 

Total Capacitance 
DLN4446/8 CT(l) VR=O, f=IMHz 

DLN4447/9 CT(2) VR-O, f=IMHz 

Reverse Recovery Time trr 
IF-lOrnA, VR=6V, 
RL=lOOO, Irr=lmA 

The information contained herein is presented only as a guide for the applications of our 
products. No responsibility is assumed by TOSHIBA for any infringements of patents or other 
rights of the third parties which may result from its use. No license is granted by implication 
or otherwise under any patent or patent rights of TOSHIBA or others. 

-403-

MIN. TYP. MAX. UNIT 

- 0.79 1.0 V 

0.62 0.67 0.72 V 

- 0.9 1.0 V 

0.63 0.68 0.73 V 

- 0.8 1.0 V 

- - 25 nA 

- - 50 ~A 

- - 5 ~A 

- 0.9 4.0 pF 

- 0.9 2.0 pF 

- 2 4 ns 
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SEMICONDUCTOR 
TOSHIBA 
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EASTERN AREA: 
The Burlington Business Center 
67 South Bedford Street - Suite 102E 
Burlington, MA 01803 
Tel. : (617) 272-4352 

Semiconductor Products Division Area GRices 

CENTRAL AREA: 
1101 A Lake Cook Road 
Deerfield, IL 60015 
Tel. : (312) 945-1500 

TOSHIBA 
TOSHIBA AMERICA, INC. 

Electronic Components Business Sector 
Semiconductor Products Division Headquarters 

2692 Dow Avenue 
Tustin, CA 92680 

Telephone: (714) 832-6300 

WESTERN AREA: 
2692 Dow Avenue 
Tustin, CA 92680 
Tel. : (714) 832-6300 


