














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































SEMICONDUCTOR
TOSHIBA . \icAL DATA

IN5059,1N5060,1N5061,1N5062

(TENTATIVE)
Ta MaX = Ir(av) ~ Ren(y-a) = L
200 F)

SINOLE FHASE HALF #AVE S
;:,_}1_3 RESISTIVE LUAD < 0
=D rET [ ENATH 20 -
3z \LEAD WIPZ LENITH ! 2Crma i "o .
3 N z N
g 3ize N\ S0 CIRCSIT EQARD g e ~
=2 EN
= varar--2 ] o
z. |}~ oo ¢ . .
SZ82 Y | 5Comm Z 8¢ =
<2 AN ol PR NI S 5 /Q@'?:‘
= = N 5
= ;_5- a0 \! iy H 2 w0 ‘.\x\‘d‘
E NO HEAT SINK Y] =) = Ao

=) - L
e LITTTTTNIITTT i ]
) Gi ©8 12 16 20 24 | 0 10 20 30 20 50 €2
SRR - &
AVERAGE FORWARD CURRINT Ip(av) (A) LEAD WIRE LENGTH L (mm)

)

(A

PEAK SUNJE FORWAKD CUKKENT
Tiesu

5 12 30 32 0 0
NUVBEIR OF CYCLES AT S0Hz AND &0Hz

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

-309 -



SEMICONDUCTOR TOSHIBA RECTIFIER
TOSHIBA IN5624.,1N5625, IN5626,1N5627

SILICON DIFFUSED TYPE

TECHNICAL DATA

(TENTATIVE)

GENERAL PURPOSE RECTIFIER APPLICATIONS.

Unit in mm

FEATURES:
« Average Forward Current 5 Ip(av)=3.04 ’a‘ ;j
Y/ :
+ Repetitive Peak Reverse Voltage: Vpgy=200~ 800V A
- Glass Passivated Rectifier. I
=
=
©
N
g.
‘Jﬁ}
CATHODE MARK -, |
MAXIMUM RAATINGS | -
d | =
CHA RACTERISTIC SYMBOL| RATING |UNIT || pras |
d 1 ~
IN5624 | 200 | @/,[] S §
Repetitive .Peak 1N5625 400
VRRM | A
Reverse Voltiage 1N5626 f 600 1. ANODE
X . CATHCDE
1IN5627 ; 800
Average Forward Current Iraw)) 3.0 A JEbaEc _
EIAJ -
Peak Ome Cycle Surge For- I 100 (50Hz) s |[Tosuisa 3 - 7C1A
i RSM :
ward Current (Nom-Repetitive) 1110 (60Hz) Weight: 1.1g
Junction Temperature Ty, . =654, 175 °c
Storage Temperature Range Tseg -65% 175 °C
ELECTRICAL CHARACTERISTICS (Ta=25°C)
CHARACTERISTIC ' SYMBOL TEST CONDITION MIN. MAX. UNIT
Peak Forward Voltage VEM Ipy=3.04 - 1.0 v
Repetitive Peak Reverse IRRM Vpry=Rated _ 5.0 uA
Current

Note 1. Soldering: Smm is the minimum to be kept between case and soldering part.

2. Lead Bending: 5mm is the minimum to be kept from the case when bend the

lead wire.

The informatiom 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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S

TOSHIBA

EMICONDUCTOR

IN5624,1N5625,1N5626,1N5627

TECHNICAL DATA

(a)

INSTANTANEOUS FORWARD CURRENT
iy

MAXIMUM ALLOWABLE AMBIENT
Ta MAX (C)

TEMPERATURE

Ta MAX (TC)

MAXTMUM ALLOWABLE AMBIENT

TEMFERATURE

Pr(av) — IF(av)

(TENTATIVE)
LF — UF
50 Z
30 7
L
7,
10 ,/
5 ll II’
3 {f”é{:
(N
[
1 L)
=1
y i y i
s 1
a3
0 oz 08 12 16 20 24
INSTANTANEOUS FORWARD VOLTAGE up (V)
Ta MAX — IP(AV
200 (AV)
l SINGLE PHASE HALF WAVE
RESISTIVE
160 _~ TIVE LOAD
N ] INFINITZ HEAT SINK
SISO~y LEAD WIRE LENGTH
120 N, N <
NN P 20
NO HEAT N NN 20me
80t sINK \\ N ><¢ 30mm
| LTAD WIRE A \‘(
10| LEYOTH N N
30 mm A
20mm /il\
o 10mm — \ \
0 .6 1z 18 24 30 36
AVERAGE FORWARD CURRENT Ip(ay) (A)
200 Ta MAX — IF(AV)
SINGLE PHASE HALF WAVE
RESISTIVE LOAD
1601 LEAD WIRE LENGTH : 20mm
120 \\‘\ PRINTED CIRCUIT
AV \\ BOARD AREA
\\ N 1900zm?
80 N, N s00ma2
\\ ~ 100mm?
w0 N
":nmi(.?mm;;‘)r)\\ N
0 [T TT
0 o5 12 18 =24 30 &6
AVERAJZ FOSWARD CURRENT Ip(ay) (A)

4.8 I
- DC
T 40 >
~ /
5 4
z > 32 L /1
L4 3g [ /z
gﬂ- 2.4 / //
z_ sg L A
S SIH 7
22 16 i
> /P
[ = 4
% o8
«<m
ZA
< 0
0 08 16 24 32 40 48 56
AVERAGE FORWARD CURRENT Ip(ay) (4)
Ta MAX — I
200 F(AV)
SINGLE PHASE HALF WAVE
£ RESISTIVE LOAD
ﬂj 160 &\ {mn WIRE LENGTH | 10mm
a N
=% %‘ . FRINTED CIRCUIT
PP \\ A, BOARD' AREA
ae N N 1000zm?
; N N ><300mm§
g, 8 \ \‘\< - 100rmm
= \
< D
=%
Dﬁ 40
E a 7mn?(3zng) \
=
g LI ITTTITITN
0 a6 12 18 24 30 36
AVERAGE FORWARD CURRENT Ip(ay) (A)
SURGE FCRWARD CURRENT
(NON-REPETITIVE)
200
g T;=50TC
&
5 160
=
© ~
<
g — 120
2= N
Q3
=5 oo a
2 N
5 B 60Hz
@ 40 [ — —
x 50 -
g
0
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.
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TOSHIBA SEMICONDUCTOR TOSHIBA THYRISTOR

TECHNICAL DATA C106A, C106B, C106D, C106M
SILICON PLANAR TYPE
LOW POWER SWITCHING AND CONTROL APPLICATIONS. Unit in mm
10.0+05_ @#32+01
FEATURES: 1 0]
. 19 1]
. Repetitive Peak Off-State Voltage : VpRM }=100~600V 4 3 -
Repetitive Peak Reverse Voltage : VRRM 5
I
. Average On-State Current : IT(AV)=2.5A E 3
(3
. Plastic Mold Type PEEE:
- T
125 ‘ i o,
=]
o5 iy
ovs 3
—
MAXIMUM RATINGS
CHARACTERISTIC SYMBOL RATING UNIT 2~54_]L 254 1
0 0
Repetitive Peak C106A 100 C’ll AN J?_. *
Off-State Voltage —1°2°3 | 0 3
and Repetitive Peak 1068 VDRM 200 v 2 * 2
Reverse Voltage C106D VRRM 400 1. CATHODE "
(RGKR=1k0) C106M 600 2. ANODE (HEAT SINK)
3 GATE
Non-Repetitive Peak C106A 150 55
Reverse Voltage EDEC -
(Non-Repetitive <Sms, C1068 VRSM 300 v || BEIAT —
Rer=1kQ, C106D 500 TOSHIBA 13-10A14A
=0~ ° .
13=0~1107C) c106M 720 Weight : 1.5g
Average On-State Current
(Half Sine Waveform Tc=32°C) T (av) 2.5 A
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 Is 18.2(50Hz) A
Current (Non-Repetitive) TSM 20(60Hz)
ANODE
1%t Limit Value (t=1~10ms) 1%t 1.6 A’s
Peak Gate Power Dissipation PoM 0.5 W GATE Rgg=1kQ OR LESS
Average Gate Power Dissipation | PG(AV) 0.1 W
CATHODE
Peak Forward Gate Voltage VFGM 5 \
Peak Reverse Gate Voltage VRGM -6 v
Peak Forward Gate Current IgM 200 mA
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 EGD-C106A-1

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

-312-



SEMICONDUCTOR

TECHNICAL DATA

TOSHIBA

C106A, C106B, C106D, C106M

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP.| MAX.|[ UNIT
Repetitive Peak Off-State = -
VDpRM=VRRM=Rated
Current and Repetitive Peak LpRy DRM ERM - 10 100 HA
Reverse Current IRRM Tj=110°C, Rgk=1kQ
Peak On-State Voltage VM ITM=4A - 1.8 2.2 \Y
= = Q . .
Gate Trigger Voltage VGr Vp=6V, R1=100 0.4 1 0.5]0.8 \4
Rgx=1ka [Ta=-s0°c| 0.5 [ 0.7 | 1.0
= =100Q - 30 | 200
Gate Trigger Current IgT Vp=6V, Ry=100 HA
Rok=1kQ [Ta=-40°c| - | 75 [ 500
Vp=Rated, Rgk=1kQ
Gate Non-Trigger Voltage \ 0.2 - - v
&8 & cD Tc=110°C
Critical Rate of Rise of VDRM=Rated, Rgg=1kQ 15
dv/dt ’ - V/us
Off-State Voltage Te=110°C %10
Exponential Rise
0.3 | 1.0 | 3.0
Holding Current Iy Vp=12V Ta=-40°C| 0.4 | 2.0 | 6.0 mA
Rgr=1kQ
cK Ta=110°C[0.14 | 0.6 | 2.0
Latching Current I Vp=12V 0.3 | 1.5 ] 4.0 mA
Reg=1ka Ta=-40°C| 0.4 | 3.0 | 8.0
di/dt<10A/us
-di/dt<5A/us
IT=1A, f=60Hz
Turn-Off Time tq Vp=Rated, VR =15V - 40 | 100 us
dv/dt=5V/us, VRRM=Rated
Ta=110°C, Gate Bias=0V
1002
Thermal Resistance Rth(j-c) | Junction to Case - - 10 |°Cc/W
* C106M
EGD-C106A-2
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SEMICONDUCTOR

TOSHIBA C106A. C106B, C106D. C106M
TECHNICAL DATA

SURGE ON-STATE CURRENT

2 tp — Ut (NON-REPETITIVE)
~ 20 20
" 10 o %
£ ] N
-~ |
% 5 5 1 N ‘
5 3 2o N
] S N
151 w0
< T 12
@ 1 ga N
= ISy 7a: g
o 05 SIU I % o \\
1 ~JT © ® N
& 03 nff
E M
; /il :
2] P4
= 1 4
01
i 0 05 10 15 20 25 30 35 40 1 3 5 10 30 50 100 300
INSTANTANEOUS ON-STATE VOLTAGE Vg (V) NUMBER OF CYCLES
TRANSIENT THERMAL IMPEDANCE
Pr(av) — IT(aV) (JUNCTION TO CASE)
~ I 200
&
& £ w0
DC / = '
8
é; a=180° / EE 50
8‘3 S 30
md 6 - v~
& / HALF SINE é =
& y WAVEFORM
w 4 / /| g § 10
%3 7 8o 2
°E // &8 5 p”
il 09 a j180°
S8 2 g e . )iz
g 2 /// CONDUCTION 2 o
ig 74 ANGLE ] L
13l
0 1
0 1 2 3 P 5 6 1 3 5 10 30 50 100 300500 1000
AVERAGE ON-STATE CURRENT Ip(av) (4) TIME t (ms)
Tc MAX — IT(av)
120
HALF SINE
oy WAVEFORM
ab 100 \\
23 N ;
o Y
0 180°
e ® \\\\ kel
2 N CONDUCTION
ANGLE
§|a 60 \\ N
A
g
=
EE w \
(ol S \ \
E(_. a=180° DC
25 1 2 3 4 5 6

AVERAGE ON-STATE CURRENT Ip(ay) (A)

EGD-C106A-3

TOSHIBA CORPORATION
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SEM|CONDUCTOR TOSHIBA BI-DIRECTIONAL TRIODE THYRISTOR

TOSHlBA TECHNICAL DATA T2323B. T2323D, T2323M
SILICON DIFFUSED TYPE

AC POWER CONTROL APPLICATIONS. Unit in mm
100405 @32+01
FEATURES : t "
. Repetitive Peak Off-State Voltage : VprM=200~600V “I‘a
o
. R.M.S On-State Current : I7(RMS)=2.5A L S
4 Trigger Mode Guarantee . = 19
. High Commutating (dv/dt) N % b g,'
o}
. High Sensitivity Type trertort =
125 | [~ ©
S
f !
075 3
=
2.54 2.54 2
u) s
MAXIMUM RATINGS oy i )*
Freel 3
CHARACTERISTIC SYMBOL | RATING UNIT 123 Q N
uwy
T2323B 200 5
Repetitive Peak LTy
Off-State Voltage 12323D VDRM 400 v 2 ;iTéHEAT SINK)
T2323M 600 -
JEDEC -
R.M.S On-State Current
A _65° IT(RMS) 2.5 A EIAJ -
(Full Sine Waveform Tc=65°C) TOSHIBA 13_10a1p

Peak One Cycle Surge On-State I 23.5(50Hz) Weight : 1.5g
Current (Non-Repetitive) TSM A
25(60Hz)
12t Limit Value (t=1~20ms) I2¢ 3.4 A2s
Peak Gate Power Dissipation PeM 10 W
Average Gate Power Dissipation | PG(AV) 0.1 W
Peak Gate Voltage VoM 10 v
Peak Gate Current IoM 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 T2323B, T2 72323
TECHNICAL DATA 3B, T2323D, T2323M

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| MAX.| UNIT
Repetitive Peak Off-State _ - °
Current IDRM VprM=Rated Vppm, Ti=100°C 0.75 mA
I T2(+), Gate(+) - 2.2
Gate Trigger Voltage I ver T2(+), Gate() - 2.2 v
m T2(-), Gate(-) - 2.2
v Vp=12v T2(-), Gate(+) | - | 2.2
1 Rp=300 T2(+), Gate(+) | - 25
Gate Trigger Current I IeT T2(+), Gate(-) - 40 mA
m T2(-), Gate(-) - 25
N T2(-), Gate(+) - 40
Peak On-State Voltage VM ItM=10A - 2.6 v
Gate Non-Trigger Voltage VGD vp=Rated VpgMs Tc=100°C 0.15 - v
Holding Current Iy Vp=12V, Gate Open - 30 mA
i ti i Vp=Rated V; Tc=100°C
Critical Rate of Rise of av/de D DRM» 10 - |v/us
Off-State Voltage Exponential Rise
Critical Rate of Rise of Vp=Rated Vpgy, Tc=90°C L /
0ff-State Voltage at (@v/dthe| .. . nno . _ - |V/us
Commutation Tj=100°C, (di/dt)c=-1.33A/ms
Vp=Rated V; ir=10A(Peak
Gate Controlled Turn-on Time tgt D DRM> =T ( ) - 2.5 us
IGT=60mA, tr=0.lus, Tc=25°C
Thermal Resistance Rth(j-c) | Junction to Case - 8 |°c/w
Thermal Resistance Rth(j-a) | Junction to Ambient - 80 |°C/W

TOSHIBA CORPORATION
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TOSHIBA

SEMICONDUCTOR

TECHNICAL DATA

T2323B, T2323D, T2323M

INSTANTANEOUS ON-STATE CURRENT
tr (a)

Vgr (Te)/Vgr (Tc=25C)

(w)

AVERAGE ON-STATE POWER DISSIPATION
Pr(AV)

tp - v
20 “
Te =25C z
10 =
£
5 > o
[P
3 v, gj
[
1}
]
/
1 . o
7 <]
0.5 — &
03 [ g
Ay
01
0.6 1.0 14 18 22 2.6 3.0
INSTANTANEOUS ON-STATE VOLTAGE Vg (V)
Vgr(Tc)/ Vgr(Te=25C) — Tc (TYPICAL)
2.0
Vp=12V
Rp,=30Q R
15 ]
il
O
[ 3]
N
1.0 S~ &
\\ E
N\
A
&
0.5 N
&
o
(=]
0
-60 -20 20 60 100 140
CASE TEMPERATURE Tc (C)
Pr(av) — IT(RMS)
Y 2
FULL SINE WAVEFORM 2
6k ay az E
4 g
5k
0°  180Y 360° N
B =8
a4t ol
CONDUCTION ANGLE 3
- a=a;+ap=2360° V4 mg
3 7 8
<o
Y
2 A g«
=)
~ 3
' g
0 -
0 04 08 12 16 20 24 28 32 E

R.M.S8 ON-STATE CURRENT

Ir(rus) (&)
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SURGE ON-STATE CURRENT
(NON-REPETITIVE)

2:
RATED LOAD
20 \\\
N
15 AN
o NN 60Hz
50\§~i
Banss
5
0
1 3 5 10 30 50 100
NUMBER OF CYCLES AT 50Hz AND 60Hz
Igr(Tc)/Igr(Tec=25C)— Tc (TYPICAL)
4
Vp=12V
Rp,=30Q
3
Igr (O,IV)
.
b Iap (1)
2
7 N
Tet(m)
1 \ <
\\
0
-60 -20 20 60 100 140
CASE TEMPERATURE Tc (C)
Tc MAX — IT(RMS)
140
120
100
—
80
| PULL SINE WAVEFORM <
60 |L a; ap N
L
1
@ 0° 1809, 360°
%0 [ GONDUCTION ANGLE
- a=aj+ay=2360°
0

0 04 08 12 16 20 =24 =28 &2
R.M.§ ON-STATE CURRENT I (rMg) (A)

TOSHIBA CORPORATION




SEMICONDUCTOR

TOSHIBA T23238, T2323D, T2323M
TECHNICAL DATA

Ta MAX — IT(RMS)

:
B o
E FULL SINE WAVEFORM
& 120
a a

- 1
&~ 100 /
3~ ‘

80 \
&
gg 60 CONDUCTION ANGLE
5 a=day+ay=360°
ES
4 40
2 N
E 20
5

0 02 04 06 08 10 1.2 14 16
R.M.S ON-STATE CURRENT Ip(rus) (A)

TOSHIBA CORPORATION
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TOSHIBA SEMICONDUCTOR TOSHIBA THYRISTOR

TECHNICAL DATA Cl22A,C122B,C122D, C122M
SILICON DIFFUSED TYPE
MEDIUM POWER CONTROL APPLICATIONS. Unit in mm
10.3MAX  @F36+0.2
FEATURES: t I
R iti k Off-S Vol \Y £§ E d E )
. Repetitive Peak Off-State Voltage : DRM}=100~600V E E
Repetitive Peak Reverse Voltage : VRRM 2
ot
. Average On-State Current : Ip(av)=5.1A gl
1 1
. JEDEC TO-220AB Package | i 3
15Max || 2
—:
0.76
2.54 2.54 E 1
T
MAXIMUM RATINGS 3 3| j 3
=]
CHARACTERISTIC SYMBOL | RATING | UNIT|| % “Habpe] 3
t1-2-3-]
Repetitive Peak Cc122a 100 3 z
Of f-State Voltage C122B VDRM 200 v 1. CATHODE
and Repetitive Peak 2. ANODE (HEAT SINK)
Reverse Voltage 122D VRRM 400 3. GATE
C122M 600 JEDEC TO-220AB
Non-Repetitive Peak C122a 200 BIAT Sc-46
Reverse Voltage C122B 300 TOSHIBA 13-10B14
(Non-Repetitive <5ms, c122D VRSM 500 v Weight : 2g
T§=0~125°C)
cl22m 720
Average On-State Current
(Half Sine Waveform Tc=77°C) Ir(av) 31 A
R.M.S On-State Current IT(RMS) 8 A
Peak One Cycle Surge On-State 82 (50Hz)
Current (Non-Repetitive) Lrsy A
90 (60Hz)
It Limit Value (t=1~10ms) 12t 34 Als
Peak Gate Power Dissipation PcM 5 W
Average Gate Power Dissipation | Pg(AV) 0.5 W
Peak Forward Gate Voltage VFGM 10 \Y
Peak Reverse Gate Voltage VRGM -5 \"
Peak Forward Gate Current IcM 2.8 A
Junction Temperature Tj -40~100 °c
Storage Temperature Range Tstg -40~125 °c
The information contained herein is presented only as a guide for the applications of our EGD-C122A-1

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

TECHNICAL DATA

TOSHIBA

C122A, C122B, C122D, C122M

ELECTRICAL CHARACTERISTICS (Ta=25°C)

-320-

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.| UNIT
Repetitive Peak Off-State _ _
Current and Repetitive IDRM VDRM_VI:RM_Rated - - 0.5 mA
Peak Reverse Current IRRM Tj=100°C
Peak On-State Voltage V™M ITM=16A - - 1.83 v
Gate Trigger Voltage Vet Vp=6v - _ L.5 A
RL=45Q | Ta=-40°c| - - | 2.0
Gate Trigger Current 16T Vp=6v - - 2 mA
RL=45Q ] Ta=-40°C| - - 40
Gate Non-Trigger Voltage Vep Vp=Rated x 2/3, Tc=100°C| 0.2 - - v
) 3 o= = o
Critical Rate of Rise of dv/dt VprM=Rated, Tc=100°C 30 _ _ V/us
Off-State Voltage Exponential Rise
- - 30
Holding Current IH Vp=24V l mA
Ta=-40°C| - - 60
Latching Current Iy Vp=24V - _ 60 mA
VGK=15V, lOOana=_4o°c - - 120
Thermal Resistance Rth(j-c) | Junction to Case - - 1.8 |°c/w
EGD-C122A-2

TOSHIBA CORPORATION



SEMICONDUCTOR

TOSHIBA C122A. C122B. C122D. C122M
TECHNICAL DATA

o tp — Ut 20 Pr(av) — IT(aAV)
g 80 Z ~ FULL SINE
g %0 E WAVEFORM
o A 16
=) v &~
= -3 /! /
§ 1 &2 0% 1805 | 360°
Z 1 P
8 , : Taor ]
@ o] @ 8 1 /] CONDUCTION
= QO (-] 7
Q= S =z 0 120° ANGLE
| = A/ 4

= S[7@ °8 v a=aj+ag
% p B < a=60°

4 oMo 4 /
= 1= =
=z & gm
< 7 1]
o I ==}
Z 05 i %R
= o]

1 0 2 4 6 8 10 12

0.3
04 08 12 16 20 24 =28 32 36 40

AVERAGE ON-STATE CURRENT = Ip(av) (A)
INSTANTANEOUS ON-STATE VOLTAGE g (V)

Te MAX — It(av)

Pr(av) — It(av) 120
20 ~ FULL SINBE
= HALF SINE S WAVEFORM
2 WAVEFORM
-~ @ 100
g 24 ASS 1\
~ ’
B> o e~ 09 180 36h°
= 0°| a |180° Ho 80 I I~ L_.]L..
ek 12 aE a=60° |120°|180|240J3609 ay ag
3] DC CONDUCTION ; CONDUCTION
5 180° ANGLE S 60 ANGLE
120°, a=aj +a
] 8 %0° j g‘ 1 2
: H |1 60°% .4 = E
PN
BE L|a=30 g E & 40
-
B2 53
@ g
ZR s
o 0 2 4 8
0 2 4 6 8 10 12 6 10 12
AVERAGE ON-STATE CURRENT Ip(av) (A)
AVERAGE ON-STATE CURRENT Ig(av) (a)
SURGE ON-STATE CURRENT
Tc MAX — IT(aAV) (NON-REPETITIVE)
120 100
3 HALF SINE fal
Z WAVEFORM E
s 100 = 80
Er .'fr\. -
o J of o &
0°| a_|180
Ho 80 N -~ ke P \Y
i NNY CONDUCGTION B NN
< . ~ ANGLE ! 60 ~a
E a=30°l60po{ |hzof 180 z 2 ~——_|
Amg 60 &
3 g [
< 2
= >} 5 40
g2 5 40 @
= g k|
S a 35
13 B
20 20
0 2 4 6 8 10 12 1 3 5 10 30 50 100 300
AVERAGE ON-STATE CURRENT Ig(av) (&) NUMBER OF CYCLES

EGD-C122A-3

TOSHIBA CORPORATION

-321-



SEMICONDUCTOR

TOSHIBA C122A. C122B, C122D. C122M
TECHNICAL DATA

TRANSIENT THERMAL IMPEDANCE
(JUNCTION TO CASE)

20
)
2 10
a~
& 5

=
AN
HO 3
ST

1
IS —
| 2 N7

4 o5
RS
= 03
w
E
e 0.1

1 3 5 10 30 50 100 300 500 1000

TIME t (ms)

EGD-C122A-4

TOSHIBA CORPORATION
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TOSH'BA SEM'CONDUCTOR TOSHIBA THYRISTOR

TECHNICAL DATA C203Y,C203YY,C203A,C2038,C203C,C203D
SILICON PLANAR TYPE
LOW POWER SWITCHING AND CONTROL APPLICATIONS. Unit in mm
FEATURES: #51MAX
. Repetitive Peak Off-State Voltage : VpRM } 30~400V | E
Repetitive Peak Reverse Voltage : VRRM S
. Average On-State Current : IT(AV)=500mA 045 ||I
O " 2z
. JEDEC TO-92 Package 055 > g
045 S 3 &
ol
o~
MAXIMUM RATINGS 1.87 T 1.7
0
CHARACTERISTIC SYMBOL RATING | UNIT g / | E 3
oht oo aa
c203Y 30 o A z*
Repetitive Peak C203YY 60 L 1
Off-State Voltage VDRM 1. CATHODE ’
and Repetitive Peak 2034 v 100 v 2. GATE
Reverse Voltage C203B RRM 200 4 ANODE
(RGr=1kQ)
€203cC 300 JEDEC TO-92
C203D 400 EIAT 5C-43
C203Y 45 TOSHIBA 13-5A1D
Weight : 0.2g
Non-Repetitive Peak C203v¥ %0
Reverse Voltage C203A 150
(Non-Repetitive <5ms VRSM v
74=0 135°C RGK—le; C203B 300 Note: Should be used with gate
=0~ S = X
C203C 450 resistance as follows.
C203D 500
Average On-State Current ANODE
(Half Sine Waveform) Ir(av) 500 mA
Rgg =1k OR LESS
R.M.S On-State Current IT(RMS) 800 | mA GATE aK
Peak One Cycle Surge On-State 7 (50Hz)
Current (Non-Repetitive) TTsM A CATHODE
8 (60Hz)
1%t Limit Value (t=1~10ms) 1%t 0.25 | Als
Peak Gate Power Dissipation PGM 1 %)
Average Gate Power Dissipation PG(AV) 0.01
Peak Forward Gate Voltage VFGM 8
Peak Reverse Gate Voltage VRGM -5
Peak Forward Gate Current IcM 500 mA
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 EGD-C203Y-1

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

-323 -



SEMICONDUCTOR

TECHNICAL DATA

TOSHIBA

C203Y,C203YY,C203A,C203B,C203C,C203D

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.| UNIT
Repetitive Peak Off-State _
Current and Repetitive Peak TDRM VDRM=VRRM-Rated - - 50 uA
Reverse Current IRRM RGK=1kQ, Tj=125°C
Peak On-State Voltage VM ItM=1A - - 1.5 v
Gate Trigger Voltage VGT Vp=6v - - 0.8 v
RL=100Q | Ta=-65°c| - - |10
Gate Trigger Current IgT Vp=6v - - 200 pA
R=1000 | Ta=-65°c| - - | s00
Vp= =
Gate Non-Trigger Voltage VGD D=Rated, RGK=1kQ 0.2 - - v
Ta=125°C
Holding Current Iy Vp=12v - - 5-0 F na
RGr=1kQ Ta=-65°C| - - |10.0
Thermal Resistance Rth(j-c) | Junction to Case - - 125 °c/W
Rth(j-a) | Junction to Ambient - - 230
EGD-C203Y-2
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SEMICONDUCTOR

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

SURGE ON-STATE CURRENT
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TOSHIBA SEMICONDUCTOR
TECHNICAL DATA

TOSHIBA PROGRAMMABLE UNIJUNCTION TRANSISTOR
2N6027, 2N6028
SILICON PLANAR TYPE

THYRISTOR-TRIGGER, RELAXATION OSCILLATOR, Unit in mm
PULSER AND TIMMER APPLICATIONS. 2 51MAX
i
FEATURES: g
. Programmable Item : RBB, 7, Iy and Ip 3
. Low Leakage Current : IgA0=10nA(Max.) 245 “I—--—I =
as5s X 2
re= 50nA(Max. =] =
. High Pulse Output Voltage : Vp= 11V(Typ.) / e
. Low Peak Current U B
: Ip=2uA(Max.) 2N6027 (Rg=1MQ)
Ip=0.15pA(Max.)2N6028 (RG=IMQ) e
S
1 ANODE
2. GATE
MAXIMUM RATINGS 3 CATHODE
CHARACTERISTIC SYMBOL RATING | UNIT |[TEpzo o 5%
Gate-Cathode Forward Voltage VGKF 40 v EIAJ SC-43
Gate-Cathode Reverse Voltage VGKR -5 v TOSHIBA 13-541¢
J 5 .
Gate-Anode Reverse Voltage VGAR 40 \Y Weight : 0.2g
Anode-Cathode Voltage VAK +40 v
DC Anode Current (Note 1) It 150 mA
Repetitive Peak tw=100us 1
Forward Current ITRM A
(1% Duty Cycle) tw=20us 2
Non-Repetitive Peak Forward 1 5 A
Current (ty=10us) TSM
DC Gate Current (Note 1) Ig +50 mA
Capacitive Discharge Energy
(Note 2) E 250 uJ
Power Dissipation (Note 1) P 300 mW
Operating Temperature Topr -50~100 °c
Junction Temperature Tj -50~100 °
Storage Temperature Range Tstg -55~150 °

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 2N6027, 2N6028
TECHNICAL DATA
ELECTRICAL CHARACTERISTICS (Ta=25°C)
FIGURE No. v
CHARACTERISTIC SYMBOL and 2N6027 286028 UNIT
CONDITION MIN. | TYP. | MAX. | MIN. | TYP. | MAX.
§325183§rent RG=1IMQ 1p 1,2,3 - 1.25 2 - 0.08 ]0.15 uA
RG=10kQ - 4 5 - 0.7 | 1.0
?52:;8v¥°ltage Rg=1MQ vr 1,2,3 0.2 | 0.7 1.6 | 0.2 | 0.5 | 0.6 v
RG=10kQ 0.2 [0.35 | 0.6 | 0.2 |0.35 | 0.6
Valley Current Rg=1M4 Iv 1,2,3 - 18 50 - 18 25 LA
RG=10kQ 70 | 270 - 25 | 270 -
Gate-Anode Leakage _
Current Iga0 |4, Vs=40V - 1.0 10 - 1.0 10 nA
Gate-Cathode Leakage _ _ _
Current IGKS 5, Vg=40V 5.0 50 5.0 50 nA
Forward Voltage \%3 IF=50mA - 0.8 1.5 - 0.8 1.5 v
Pulse Output Voltage Vo 6,7 6 11 - 6 11 - v
Pulse Voltage Rise Time tr 6,7 - 40 80 - 40 80 ns

Note 1 : Derate linearly current and powers 1%/°C above 25°C.

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

A RG=H1+R2

1
+ +
T__ ‘J: T—— . - .
Va = Vi 1+ Rg
-—_V
3 A +

S o D WO

*3.'1‘\1 Rz

Fig.l PROGRAMMABLE Fig.2 EQIVALENT TEST CIRCUIT
UJT WITH FOR FIGURE 1 USED FOR
PROGRAM RESISTORS ELECTRICAL CHARACTERISTIC
R1 AND R2 TESTING

?2ov
: g
2< o
_Taao _Ioxs © -
) 4 l & !(
—=Vs =vs aT Fovg 2G
T T° 8§ J
3 ®
Fig.4 Fig.5 Fig.6

Iga0 TEST CIRCUIT  IGKkS TEST CIRCUIT Vo AND tr
TEST CIRCUIT

Fig.3
V-I ELECTRICAL
CHARACTERISTICS

Vop—--—
6V — —

Fig.7
WAVEFORM OF Vg AND tr

EGV-2N6027-2
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SEMICONDUCTOR

TOSHIBA

TECHNICAL DATA

2N6027, 2N6028
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S E MIC O N D UC T O R TOSHIBA BI-DIRECTIONAL TRIODE THYRISTOR

TECHNICAL DATA 2N6346A, 2N6347A, 2N6348A
SILICON DIFFUSED TYPE

TOSHIBA

AC POWER CONTROL APPLICATIONS Unit in mm
10.3MAX #3602
FEATURES:
) i_&l
. Repetitive Peak Off-State Voltage : VprM=200~600V v g
. R.M.S On-State Current : IT(RMS)=124 E ©
. 4 Trigger Mode Guarantee ° -
1.3 L
. High Commutating (dv/dt) —+F‘L 1o -
a
=
06052 | 3
| —
|0
1.6 MIN 1.6 MIN
2544025 . 254+025 i
©0
5 s e gh
MAXIMUM RATINGS } —F1 25 _I f
A
CHARACTERISTIC SYMBOL | RATING | UNIT 1om
IN6346A 200 2. T2 (HEAT SINK)
Repetitive Peak 3. GATE
Off-State Voltage 263474 VDRM 400 v JEDEC TO-220AB
2N6348A 600 EIAT _
R.M.S On-State Current 1 12 A TOSHIBA 13-10E1a
(Full Sine Waveform Tc=80°C) T(RMS) Weight : 1.8g
Peak One Cycle Surge On-State IrsM 113(50Hz) A
Current (Non-Repetitive) 120(60Hz)
12t Limit Value (t=1~10ms) 12t 64 A2s
Peak Gate Power Dissipation PGM 20 1Y)
Average Gate Dissipation Pg(AV) 0.5 W
Peak Gate Voltage VeM 10 \
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

TECHNICAL DATA

TOSHIBA

2N6346A, 2N6347A, 2N6348A

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| MAX.|UNIT
Repetitive Peak Off-State _ v i= ° _
Current TpRM VprM=Rated VprM, Tj=110°C 2| mA
I T2(+), Gate(+) - 2
Gate Trigger Voltage L ver T2(+), Gate(-) - 2.5 v
m T2(-), Gate(-) - 2
v Vp=12v T2(-), Gate(+) | - | 2.5
1 Rp=1000 T2(+), Gate() | - | 50
Gate Trigger Current iy IgT T2(+), Gate(-) - 75 | mA
juig T2(-), Gate(-) - 50
j T2(-), Gate(-) - 75
Peak On-State Voltage VM IrM=17A - 1.75 \
Gate Non-Trigger Voltage Vep Vp=Rated VpgrM, Tj=110°C 0.2 - v
Holding Current Iy Vp=12V, Gate open - 40 | mA
Critical Rate of Rise of Vp=Rated Vpgy, Tc=100°C
dv/dt 100 - |V/us
Off-State Voltage Exponential Rise
Thermal Resistance Rth(j-c) | Junction to Case, AC - 2.0 |°c/w
Critical Rate of Rise of Vp=Rated Vppy, Tc=80°C
Off-State Voltage at (dv/dt)c 5 - |V/us
Commutation (di/dt)c=-6.5A/ms
Turn-on Time tgt Vp=Rated Vpgy, Iqy=17A - 2 | us
IgT=170mA, ty=0.1lus
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SEMICONDUCTOR
TOSHIBA
TECHNICAL DATA

2N6346A, 2N6347A, 2N6348A

SURGE ON—STATE CURRENT
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SEMICONDUCTOR

TOSHIBA 2N6346A, 2N6347A, 2N6348A
TECHNICAL DATA

- NT T M
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-332-



TOSHIBA SEMICONDUCTOR TOSHIBA THYRISTOR

TECHNICAL DATA 2N6395, 2N6396, 2N6397, 2N6398
SILICON DIFFUSED TYPE
MEDIUM POWER CONTROL APPLICATIONS. Unit in mm
10.3MAX  @3.6+02
ey TR
FEATURES: t
R iti k Off-S Vol v 5@1_313 -
. Repetitive Pea -State Voltage : VppMm } =100~600V 3 E
Repetitive Peak Reverse Voltage : VRRM ]
-
. Average On-State Current : IT(AV)=7.6A . ) P
J i
. JEDEC TO-220AB Package LeMaAx ”l ! g
w$
Q76 M
2.54 2.54 E 2
MAXIMUM RATINGS § o . 3 *
nl S |
CHARACTERISTIC SYMBOL | RATING | UNTT|| A “jH=shomted 3
Repetitive Peak 2N6395 100 2 1
Off—State‘Voltage IN6396 VDRM 200 1. CATHODE
and Repetitive Peak VRRM \ 2. ANODE (HEAT SINK)
Reverse Voltage 2N6397 400 3 GATE
2N6398 600 JEDEC TO-220AB
Non-Repetitive Peak 2N6395 150 EIAT SC-46
Reverse Voltage TOSHIBA 13-10B1A
(Non-Repetitive <5ms, 6396 VRSM £l v -
T§=0~125°C) 2N6397 500 Weight : 2g
2N6398 720
Average On-State Current
(Half Sine Waveform Tc=90°C) It (av) 7.6 A
R.M.S On-State Current IT(RMS) 12 A
Peak One Cycle Surge On-State IrsM 91 (50Hz) A
Current (Non-Repetitive) 100 (60Hz)
1%t Limit Value (t=1~10ms) 12t 72 Als
Peak Gate Power Dissipation PcM 20 W
Average Gate Power Dissipation | Pg(AV) 0.5 W
Peak Forward Gate Voltage VEGM 10 v
Peak Reverse Gate Voltage VRGM -5 \
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 EGD-2N6395-1

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

TECHNICAL DATA

TOSHIBA

2N6395, 2N6396, 2N6397, 2N6398

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.| UNIT
Repetitive Peak Off-State _
Current and Repetitive Peak TpRM VDRM_VERMxRated - - 2 mA
Reverse Current IRRM Tj=125°C
Peak On-State Voltage V™ ITM=24A - 1.7 2.2 \
Gate Trigger Voltage VGT Vp=12v, R;=100Q - 0.7 1.5
Gate Trigger Current IgT - - 30 mA
Gate Non-Trigger Voltage Vep Vp=Rated, Tc=125°C 0.2 - - v
. . 3 = = °
Critical Rate of Rise of dv/dt VprM=Rated, Tc=125°C 30 _ _ V/us
Off-State Voltage Exponential Rise
Holding Current Ip Vp=12vV - 6 40 mA
ITM=12A, IG=40mA
Gate Turn-On Time tgt B > 16 - 1.0 | 2.0 us
. Vp=Rated
ITM=12A, IR=12A _ 15 _
Turn-0ff Time tg Vp=Rated us
ItM=12A, IR=12A 35
Vp=Rated, Tj=125°C - -
Thermal Resistance Rth(j-c) | Junction to Case - - 2 |°C/wW
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SEMICONDUCTOR

TOSHIBA 2N6395, 2N6396. 2N6397, 2N6398
TECHNICAL DATA
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SEMICONDUCTOR

TOSHIBA 2N6395, 2N6396, 2N6397, 2N6398
' TECHNICAL DATA

SURGE ON-STATE CURRENT TRANSIENT THERMAL IMPEDANCE
(NON-REPFTITIVE) o (JUNCTION TO CASE)
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TOSHIBA SEMICONDUCTOR TOSHIBA THYRISTOR

TECHNICAL DATA 2N6401, 2N6402, 2N6403, 2N6404
SILICON DIFFUSED TYPE
MEDIUM POWER CONTROL APPLICATIONS. Unit in mm
10.3MAX @Z36+02
FEATURES : |5_% i P )
. Repetitive Peak Off-State Voltage : VDRM } =100~600v = E
Repetitive Peak Reverse Voltage : VRRM i
. Average On-State Current : I7(av)=10A N 3 B .
. JEDEC TO-220AB Package L5MAX AN %
a.76 °
2.54 2.54 E 2
MAXIMUM RATINGS % e
CHARACTERISTIC SYMBOL RATING uNIT)| 3 ! ﬁl ot 1{ *\3
1% 3 -
Repetitive Peak 26401 100 N 1
Off—State'Vc?ltage 2N6402 VDRM 200 v 1. CATHODE
Reverse Voltage | 2N6403 | Vet | 400 s oae
IN6404 600 JEDEC TO-220AB
Non-Repetitive Peak 2N6401 150 EIAT SC-46
Reverse Voltage 2N6402 300 TOSHIBA 13-10814
(N?n-RepeEitive <5ms, IN6403 VRSM 500 v Weight : 2g
Tj=0~125°C)
2N6404 720
a1t Sine Waveform Tecl00°) | TCAV) 10 A
R.M.S On-State Current IT(RMS) 16 A
Peak One Cycle Surge'On—State Trsm 145 (50Hz) A
Current (Non-Repetitive) 160 (60Hz)
1%t Limit Value (t=1~10ms) 1%t 125 AZs
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 \Y
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 EGD-2N6401-1

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

TECHNICAL DATA

TOSHIBA

2N6401, 2N6402, 2N6403, 2N6404

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.| UNIT
Repetitive Peak Off-State _ _
Current and Repetitive IDRM | VDRM=VRRM=Rated - - 2| mA
Peak Reverse Current IRRM Tj=125°C
Peak On-State Voltage VM ITM=32A - - 1.7 v
Gate Trigger Voltage VGeT Vp=12v - 0.7 | 1.5 v
RL=509 | Ta=-s0°c| - - | 2.5
Gate Trigger Current IGT Vp=12V, Ry =50Q - 5 30 mA
Gate Non-Trigger Voltage VGDp Vp=Rated, Tc=125°C 0.2 - - \
Holding Current Iy Vp=12V - 6-0 40 | ma
Ta=-40°C| - - 60
Thermal Resistance Rth(j-c) | Junction to Case - - 1.5 [°c/w
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SEMICONDUCTOR

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

SEMICONDUCTOR

TECHNICAL DATA

2N6401. 2N6402. 2N6403. 2N6404

PEAK SURGE ON-STATE CURRENT
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SEMICONDUCTOR TOSHIBA BI-DIRECTIONAL TRIODE THYRISTOR

H
Tos lBA TECHNICAL DATA MAC222A—4, MAC222A—6, MAC222A-8
SILICON DIFFUSED TYPE

AC POWER CONTROL APPLICATIONS Unit in mm
1 0.3MAX #3.6+0.2
FEATURES: L' H B
. Repetitive Peak Off-State Voltage : VprM=200~600V + 3 -
. R.M.S On-State Current : I7(rMs)=8A E 3
. 4 Trigger Mode Guarantee 15 ° )
. High Commutating (dv/dt) M [ 10 =
. z
l 5
1.6 MIN 1.6 MIN

2.54+0.25 R.54+0.25 2
@0 ©

© o _/‘ ‘1
”t;}% 3

o oh @ 3 ﬁ >
‘1 -2-3- _If
<

MAXIMUM RATINGS

CHARACTERISTIC SYMBOL RATING UNIT 1. T1

N MAC222A-4 200 & Te (HEAT STNO)

ggf;t:t‘;evziila(ge MAC222A-6 |  VpRM 400 V' |[epEc T0-22048
MAC222A-8 600 EIAJ -

R.M.S On-State Current Ig s A TOSHIBA 13-10E14
(Full Sine Waveform Tc=90°C) (RMS) Weight : 1.8g
Peak One Cycle Surge On-State Trsu 73(50Hz) A
Current (Non-Repetitive) 80 (60Hz)
12t Limit Value (t=1~10ms) 12¢ 40 A2s
Peak Gate Power Dissipation PGM 20 W
Average Gate Power Dissipation | PG(AV) 0.5 W
Peak Gate Voltage VM 10 \"
Peak Gate Current IcM 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

TECHNICAL DATA

TOSHIBA

MAC222A—4, MAC222A—6, MAC222A—8

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| MAX.| UNIT,
Repetitive Peak Off-State _ s_1950 _
Current IpDRM VprM=Rated VprM, Tj=125°C 2 mA
I T2(+), Gate(+) - 2
Gate Trigger Voltage I Ver T2(+), Gate(-) - 2 v
jiis T2(-), Gate(-) - 2
v Vp=12v T2(-), Gate(+) | - | 2.5
I Rp=1000 T2(+), Gate(+) | - 50
Gate Trigger Current I IgT T2(+), Gate(-) - >0 mA
m T2(-), Gate(-) - 50
LY T2(-), Gate(+) - 75
Peak On-State Voltage VTM ITM=11A - 1.55 v
Gate Non-Trigger Voltage VeD Vp=Rated VDRM, Tj=125°C 0.2 - \Y
Holding Current Iy Vp=12V, Gate open - 40 mA
. . _ _1950
8;;3;5:1 R\E;tit(’f Rise of dv/dt Vp=Rated VprM, Tc=125°C 10 | 2.2 |v/us
e Voltage Exponential Rise
Thermal Resistance Rth(j-c) | Junction to case, AC - 2.2 |°C/w
Critical Rate of Rise of °
Vp=Rat =
Off-State Voltage at (dv/dt)c | Yp=Rated Vppy, Te=90°C 51 - |V/ws
Commoutation (di/dt)c=-4.3A/ms
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TOSHIBA MAC222A—4, MAC222A—6, MAC222A—8
TECHNICAL DATA
i v SURGE ON—STATE CURRENT
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SEMICONDUCTOR

TOSHIBA —4, MAC222A—6, MAC222A—8
TECHNICAL DATA MAC222A—4, MAC o

Iy — Te (TYPICAL)
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SEMICONDUCTOR TOSHIBA BI-DIRECTIONAL TRIODE THYRISTOR

SILICON DIFFUSED TYPE

AC POWER CONTROL APPLICATIONS Unit in mm
10.3MAX  @#3.6+0.2
FEATURES : 5 EE
. Repetitive Peak Off-State Voltage : Vpry=200~600V o ;f .
. R.M.S On-State Current : Ir(rRMS)=6A 2 &
=
. 4 Tirgger Mode Guarantee G
13 i
. High Commutating (dv/dt) i 1o .
-H —
=
ore 652 |l S
) —
iy
1.6 MIN 1.6 MIN

2.54+0.25 2.54+0.25 2
x| v ©

“ [ 1
AL:ﬁEEEf_L_ 8

ETaaaar

MAXIMUM RATINGS

CHARACTERISTIC SYMBOL | RATING UNIT 1 T1
T25008 200 2. T2 (HEAT SINK)
3. GATE
gﬁgf;tzizevzii:ge 725000 VDRM 400 V' [[Fevse TO-220AB
T2500M 600 EIAJ -
I({l;M.S On-State Current o LT (RMS) 6 A TO‘SHIBA 1371081A
ull Sine Waveform Tc=80°C) Weight : 1.8g
Peak One Cycle Surg_e'On—State ITsM 50(50Hz) A
Current (Non-Repetitive) 60(60Hz)
12t Limit Value (t=1~10ms) 12t 18 A2s
Peak Gate Power Dissipation PGM 16 W
Average Gate Power Dissipation | Pg(AV) 0.2 W
Peak Gate Veltage VGM 10 \
Peak Gate Current IcM 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

TECHNICAL DATA

TOSHIBA

T2500B, T2500D, T2500M

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| MAX.| UNIT|
Repetitive Peak Off-State _ :2100° _
Current IDRM VprM=Rated VprM, Tj=100°C 2 mA
I T2(+), Gate(+) - 2.5
Gate Trigger Voltage I VGT T2(+), Gate(-) _ 2.5 \
o T2(-), Gate(-) - 2.5
v Vp=12v T2(-), Gate(+) | - | 2.5
RL=12Q
T L T2(+), Gate(+) | - 25
Gate Trigger Current I 1gT T2(+), Gate() - 60 mA
m T2(-), Gate(-) - 25
Ly T2(-), Gate(+) - 60
Peak On-State Voltage VTM ItM=30A - 2 v
Gate Non-Trigger Voltage VeD Vp=Rated VprM, Tc=100°C 0.2 - \
Holding Current Ix Vp=12V, Gate open - 30 mA
Critical Rate of Rise of dv/at Vp=Rated Vpgy, Te=100°C 100 - |v/us
Of f-State Voltage Exponential Rise
Thermal Resistance Rth(j-c) | Junction to -case, AC - 2.7 |°C/W
Critical Rate of Rise of Vp=Rated VDRM» Tc=80°C
Off-State Voltage at (dv/dt)c . 4 - |V/us
Commutation (di/dt)c=-3.2A/ms
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SEMICONDUCTOR

TOSHIBA
TECHNICAL DATA T25008B, T2500D, T2500M

SURGE ON—STATE CURRENT
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TOSHIBA

SEMICONDUCTOR

TECHNICAL DATA

T2500B, T2500D, T2500M

25°C)

IH(TC)/IH (Te
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TOSHIBA SEMICONDUCTOR
TECHNICAL DATA

AC POWER CONTROL APPLICATIONS.

FEATURES:

. Repetitive Peak Off-State Voltage : VprM=200, 400V
. R.M.S On-State Current : IT(RMS)=0.8A

. 4 Trigger Mode Guarantee

. High Commutating (dv/dt)

MAXIMUM RATINGS

TOSHIBA BI-DIRECTIONAL TRIODE THYRISTOR
MAC94A—4, MAC94A—-6
SILICON DIFFUSED TYPE

Unit in mm

045
055
045

B5.1MAX
I 5
<
=
o
II ‘ﬁ
N |-
=
3l § &
ol ~
o

CHARACTERISTIC SYMBOL RATING UNIT
Repetitive Peak MAC94A-4 VpRM 200 v
Off-State Voltage MAC94A-6 400
R.M.S On-State Current
(Full Sine Waveform Tc=60°C) IT(RMS) 0.8 A
Peak One Cycle Surge On-State I 7.3(50Hz) A
Current (Non-Repetitive) TSM 8 (60Hz)
12t Limit Value (t=1~10ms) 12¢ 0.26 A2s
Peak Gate Power Dissipation PeM 5 W
Average Gate Power Dissipation | Pg(AV) 0.1 W
Peak Gate Voltage VeM 5 v
Peak Gate Current IgM 1 A
Junction Temperature Tj -40~110 °C
Storage Temperature Range Tstg -40~150 °c

0!

et

3
JEDEC TO-92
EIAJ 5C—43
TOSHIBA 13—5A1E
Weight : 0.2g

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

TECHNICAL DATA

TOSHIBA

MAC94A—4, MAC94A—-6

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| MAX.| UNIT
Repetitive Peak Off-State .
Cugrent IpRM | VprM=Rated Vpgpm, Tj=110°C - o5 | m
I T2(+), Gate(+) | - 2
Gate Trigger Voltage I ver T2(+), Gate(-) - 2 v
I T2(-), Gate(-) - 2
v Vp=12v T2(-), Gate(+) | - | 2.5
I Ry =1000 T2(+), Gate(+) | - 10
Gate Trigger Current I Igt T2(+), Gate(-) - 10 mA
m T2(-), Gate(-) | - 10
N T2(-), Gate(+) - 10
Peak On-State Voltage VM ITM=1.12A - 1.5
Gate Non-Trigger Veltage \/ei} Vp=Rated VprM, Tj=110°C 0.2 -
Holding Current Ix Vp=12V, Gate open - 20 mA
Critical Rate of Rise of dv/dt Vp=Rated VprM, Tc=110°C 5 = lv/us
Off-State Voltage Exponential Rise
Critical Rate of Rise of Vp=Rated VD Te=60°C
O0ff-State Voltage at (dv/dt)e | D RM 2 - |V/us
Commutation (di/dt)c=-0.43A/ms
Thermal Resistance Rth(j-c) | Junction to Case - 75 |°C/W
Thermal Resistance Rth(j-a) | Junction to Ambient - 200 |°C/W
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SEMICONDUCTOR

TOSHIBA
TECHNICAL DATA

MAC94A—-4, MAC94A—-6

SURGE ON-STATE CURRENT
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SEMICONDUCTOR

TOSHIBA MACS4 A4, .
TECHNICAL DATA A A—4, MAC94-6
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SEMICONDUCTOR TOSHIBA BI-DIRECTIONAL TRIODE THYRISTOR

TOSHIBA
SILICON DIFFUSED TYPE

AC POWER CONTROL APPLICATIONS. Unit in mm
FEIMAX,
FEATURES:
. Repetitive Peak Off-State Voltage : VprM=200, 400V E
. R.M.S On-State Current : IT(RMS)=0.8A ., G
. High Commutating (dv/dt) N_ 2
. High Sensitivity Type o Ml 5
s| 2 r
gl ~

10
A
=)
MAXIMUM RATINGS
CHARACTERISTIC SYMBOL | RATING UNIT LT
Repetitive Peak MAC95-4 VDRM 200 v i ?IATE
Off-State Voltage _ 2
MAC95-6 400 JEDEC TO-92
R.M.S On-State Current EIAJ 8c—43
(Full Sine Waveform Tc=60°C) TT (RHS) 0-8 A TOSHIBA 13-5A1E
Peak One Cycle Surge On-State 1 7.3(50Hz) A Weight : 0.2g
Current (Non-Repetitive) TSM 8 (60Hz)
12t Limit Value (t=1~10ms) 12t 0.26 aZs
Peak Gate Power Dissipation PGM 5 w
Average Gate Power Dissipation | Pg(AV) 0.1 W
Peak Gate Voltage VM 5 v
Peak Gate Current IgMm 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. TOSHIBA CORPORATION
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SEMICONDUCTOR

TECHNICAL DATA

TOSHIBA

MAC95—-4, MAC95-6

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | MAX.}| UNIT

Repetitive Peak Off-State _ e ° _

Current IprM VprM=Rated VpgryM, Tj=110°C 0.5 mA
I T2(+), Gate(+) - 2

Gate Trigger Voltage o VeT T2(+), Gate(-) - 2 v
m Vp=12v T2(-), Gate(-) | - 2
1 Rp=1000 T2(+), Gate(+) | - 5

Gate Trigger Current i IGT T2(+), Gate(-) - 5 mA
m T2(-), Gate(-) - 5

Peak On-State Voltage VM ItM=1.12A - 1.5

Gate Non-Trigger Voltage \/eh) Vp=Rated VprM, Tj=110°C 0.2 -

Holding Current Iy Vp=12V, Gate open - 20 mA

Critical Rat f Ri f Vp=Rated V Tc=110°C

it et or e ot | e | raced o |- o

& Exponential Rise

Critical Rate of Rise of Vn=Rated V Te=60°C

Off-State Voltage at (dv/dt)e | D DRM> 2 | - |v/us

Commutation (di/dt)c=-0.43A/ms

Thermal Resistance Rth(j-c) | Junction to Case - 75 |°C/W

Thermal Resistance Rth(j-a) | Junction to Ambient - 200 |°C/wW
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TOSHIBA TECHNICAL DATA MAC95—4, MAC95—6
; SURGE ON—STATE CURRENT
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SEMICONDUCTOR

TOSHIBA N )
TECHNICAL DATA MAC95—4, MAC95-6
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SEMICONDUCTOR TOSHIBA BI-DIRECTIONAL TRIODE THYRISTOR

TOSHIBA
TECHNICAL DATA MAC515—4, MAC515-6, MAC515—8
SILICON DIFFUSED TYPE

AC POWER CONTROL APPLICATIONS Unit in mm
FEATURES : e o=
Internally Isolated Type o] I E/ _‘|'I=
=l 4 1€ 3 4
. Repetitive Peak Off-State Voltage : VprRM=200~600V 3l 8 2\ 1 = -
[N | 3
. R.M.S On-State Current : IT(RMS)=15A 3 5 3
Isolation Volt VISOL=2500V AC feoxds || HE *
solation Voltage ¢ VISOL= 30.2+0.3 3 2
. Recognized Under the Compornent Program of Underwrites 38 38.0MAX 1
o |+
Laboratries Inc. (UL File No. E87989) ol e ,z;z,of%z ¢2_5T83
15
Q
93 5| &
H A 03 9
MAXIMUM RATINGS @lg gm0«
+0.3
CHARACTERISTIC SYMBOL RATING UNIT - £16-0
Repetiti Peak MAC515-4 200 GATE TERMINAL
petitive Pea _
Off-State Voltage MAC515-6 VDRM 400 v 1. GATE (FASTON TERMINAL #187)
MAC515-8 600 S . #250)
R.M.S On-S C Lo ' *ee0)
.M. n-State Current
(Full Sine Waveform Tc=80°C) LT (RMS) 15 A JEDEC —
C ; EIAJ -
- 140(50Hz
Fosk one Oyl Surge omstate |y | —e——ren
150(60Hz) Weight : 21g
12t Limit Value (t=1~10ms) 12¢ 110 A2s
Peak Gate Power Dissipation PcM 20 W
Average Gate Power Dissipation | PG(AV) 0.5 W
Peak Gate Voltage VoM 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=1 min.) VISOL 2500 \

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 515-4, MAC515—6, MAC515—8
TECHNICAL DATA MAC A

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | MAX.| UNIT
Iéigizrilzive Peak Off-State TpRM VpRM=Rated VDRM Te=125°C| - 2 mA
Te=25°C - 0.1 KA
1 T2(+), Gate(+) -
Gate Trigger Voltage I vgr T2(+), Gate(-) - 2 v
m Vp=12V T2(-), Gate(-) | -
I RL=1000 T2(+), Gate(+) | - 50
Gate Trigger Current hig IGT T2(+), Gate(-) - 50 mA
s T2(-), Gate(-) - 50
Peak On-State Voltage VT™ ItM=21A - 1.8 v
Gate Non-Trigger Voltage VGD Vp=Rated Vpry, Tc=125°C 0.2 - v
Holding Current Iy Vp=12V, Gate open - 40 mA
Thermal Resistance Rth(j-c) | Junction to case, AC - 2 |°c/w
Critical Rate of Rise of Tc=100°C, Vp=Rated VDRM
Off-State Voltage at (dv/dt)e —di/dt=-8A/ms 5 - V/us
Commutation

@
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SEMICONDUCTOR

TOSHIBA MAC515—4, MAC515—6, MAC515—8
TECHNICAL DATA

SURGE ON—STATE CURRENT
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& 200 250
] 3]
) E RATED LOAD
B 100 2
3 B 200
& 50 51
g 4 8
N o $<10
0~ [
=3 P @ \‘\
(o]
10 Za N
w o &= 100
= v 4 M- ™~ 60Hz
g< 2
2 / % 50
3 50
& ] =
i %
3 / &
] ~
g 1 °
a6 10 14 1.8 2.2 26 30 1 3 5 10 30 50 100
INSTANTANEOUS ON-STATE VOLTAGE vt (V) NUMBER OF CYCLES AT 50Hz AND 60Hz
Vgr(Te) Vgr(Te=25C) — Tc (TYPICAL) Igr(Tc)/Igr(Te=25C) — Tc (TYPICAL)
2.0 2.0
Vp=12V Vp=1%V
~ Rp,=1000Q N Ry, =100Q
o o s I\
re} 1.5 0
Q@ a2 \
| ‘<‘> \\
S 3]
g - N
10 — Z 10 <]
S @ \
< N ~
~ ~ S N
(3]
8 05 E‘; Qa5 ~
[
L kg
0 0
-60 ~20 20 60 100 140 -60 -20 20 60 100 140
CASE TEMPERATURE Tc (C) CASE TEMPERATURE Tc ()
Pr(av) — IT(RMS) Tc MAX — IT(RMS)
35 140
FULL SINE WAVEFORM -
- © ™~
55 30 ay ag mvm S
w
I —
§ E <5 / 2 5 100
a5 ok \ » ®', g0} FULL SINE WAVEFORM ™
R Va me a a
& - CONDUCTION ANGLE 5 I 1 %
| o= — RgQo [
L?z 15 a=daj)+ag=2360 v Sm 60
58 CEN S
af 10 L4 =5 40 0° 180°% 360°
o n Ea !
gg 5 Hs 20| CONDUCTION ANGLE
» a=aj+ay=360°
> 2 + 1 2
4&0/' ("0|||J||11L4
o 2 4 6 8 10 12 14 16 18 0 2 4 6 8 10 12 14 16 18
R.M.S ON-STATE CURRENT Ip(rMs) (&) R.M.S ON-STATE CURRENT It (grys) (&)

TOSHIBA CORPORATION

-359-



SEMICONDUCTOR

TOSHIBA MAC515-4, MAC515—6, MAC515—8
TECHNICAL DATA M 13

Ig(Tec)/Ig(Te=25C) — Tc (TYPICAL)
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SEMICONDUCTOR TOSHIBA BI-DIRECTIONAL TRIODE THYRISTOR

TOSHIBA
TECHNICAL DATA MAC525—4, MAC525—6, MAC525—-8
SILICON DIFFUSED TYPE

AC POWER CONTROL APPLICATIONS Unit in mm
4.0 R2.0
FEATURES : r_,f’:
. Internally Isolated Type 5 8 ([ 3
+ G
. . =900 > < T
. Repetitive Peak Off-State Voltage : VprM=200~600V g § 2|1 , o
. R.M.S On-State Current : IT(RMS)=25A "~ s|H |3
4.0+0.3 H 2
i . = >
Isolation Voltage ¢ VISoL=2500V AC 302403 o
. Recognized Under the Component Program of Underweites 38 38.0MAX 12
. . HoH +0.3 +0.3
Laboratries Inc. (UL File No. E87989) 29 #20-0 #4250
! ) g
] :
g g } _1,3 2
HH +03  ©
MAXIMUM RATINGS 8ol #185-0
+0.3
CHARACTERISTIC SYMBOL | RATING | UNIT £16-0
. MAC525-4 200 GATE TERMINAL
Repetitive Peak _ GATE (FASTON
Off-State Voltage MAC525-6 | VDRM 400 v - ¢ TERMINAL #187)
MAC525-8 600 zomo o T kR0
3 T2 ( " #250)
R.M.S On-State Current I 25 A
(Full Sine Waveform Tc=80°C) T(RMS) JEDEC —
EIAJ —
Peak One Cycle Surge.On—State IrsM 230(50Hz) A TOSHIBA 13 -22A14
Current (Non-Repetitive) 250 (60Hz) Weight : 21g
12t Limit Value (t=1~10ms) 12t 260 A2s
Peak Gate Power Dissipation PeM 20 W
Average Gate Power Dissipation | Pg(AV) 0.5 W
Peak Gate Voltage VeM 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=1 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. TOSHIBA CORPORATION
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SEMICONDUCTOR

TOSHIBA MAC525-4, MAC525—6, MAC525—8
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | MAX. | UNIT
Iéigszitive Peak Off-State TDRM VpRM=Rated VDRM Tc=125°C| - 2 mA
Tc=25°C - 0.1 uA
I T2(+), Gate(+) - 2
Gate Trigger Voltage I ver T2(+), Gate(-) - 2 v
m Vp=12v T2(-), Gate(-) | - 2
1 Rp=100Q T2(+), Gate(+) | - | 50
Gate Trigger Current i IgT T2(+), Gate(-) - 50 mA
i T2(-), Gate(-) - 50
Peak On-State Voltage VM ITM=35A - |1.75
Gate Non-Trigger Voltage \/e) Vp=Rated VprM, Tc=125°C 0.2 - v
Holding Current Iy Vp=12V, Gate open - 50 mA
Thermal Resistance Rth(j-c) | Junction to case, AC - 1.5 |°Cc/wW
OFf Seate dortage o | (av/atye | Te=90%Cs VpRated Vp s | - |v/us
Commutation -di/dt=-16A/ms
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TOSHIBA

SEMICONDUCTOR

TECHNICAL DATA

MAC525—4, MAC525—-6, MAC525—8
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TOSHIBA

SEMICONDUCTOR

TECHNICAL DATA

MAC525—-4, MAC525—6, MAC525—8
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TOSHIBA SEMICONDUCTOR
TECHNICAL DATA

TOSHIBA TRANSISTOR
YTS2221, YTS2222
SILICON NPN EPITAXIAL TYPE (PCT PROCESS)

FOR GENERAL PURPOSE USE Unit in mm

MIDIUM-SPEED SWITCHING AND AUDIO TO 25+3%

VHF FREQUENCY APPLICATION 025

15-01 .
33
FEATURES:: —rtH ]
2 «
. DC Current Gain Specified : 0.1~500mA % - 3 ; s
. Low Collector-Emitter Saturation Voltage 3 - b4 3
: VCE(sat)=1.6V(Max.) @ Ic=500mA, Ip=50mA = .
1 2]

. Complementary to YTS2906, YTS2907 ‘51 33
83 i ﬁ i
+1 H -

A | °
3
]
o
L EMITTER
2. BASE
3 COLLECTOR
JEDEC -
EIAT sC-59
TOSHIBA 2-3F1lA
Weight : 0.012g
MAXIMUM RATINGS (Ta=25°C)
CHARACTERISTIC SYMBOL RATING UNIT

Collector-Base Voltage VcBo 60 v

Collector-Emitter Voltage VcEo 30 \'4

Emitter-Base Voltage VEBO 5 v

Collector Current Ic 600 mA

Base Current Ip 160 mA

Collector Power Dissipation P 200 oW

(Ta=25°C) Derate Linearly 25°C c 1.6 /°C

Junction Temperature Tj 150 °C

Storage Temperature Range Tstg -55~150 °c

YTS2221 YTS2222
Marking a Type Name Marking a Type Name

E 1B’

=} 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
TECHNICAL DATA YTS2221, YTS2222

ELECTRICAL CHARACTERISTICS (Ta=25°C, Unless otherwise noted)

YTS2221 YTS2222
CHARACTERISTIC SYMBOL TEST CONDITION UNIT
MIN. | MAX.| MINJ MAX.
Collector Cut-off Current IcBO VcB=50vV, Ig=0 - 10 - 10 | nA
Collector Cut-off Current IcBO VcB=50V, Ig=0, Ta=150°C | - 10 - 10 | ~A
Emitter Cut-off Cu-rent IEBO VEB=3V, Ic=0 - 10 - 10 | nA
Collector-Base _ _ _
Breakdown Voltage V(BR)CBO | Tc=104A, Ig=0 60 601 - v
Collector-Emitter _ - _
Breakdown Voltage V(BR)CEO | Ic=10mA, Ip=0 30 o - v
Emitter-Base v 15=10 A 1p=0 5 _ 5 v
Breakdown Voltage (BR)EBO | 1E=10#4, I -
Vcg=10V, Ic=0.1lmA 20 - 35| -
VcgE=10V, Ic=1.0mA 25 - 50| -
Vcg=10V, Ic=10mA 35 - 751 -
DC Current Gain hFE VcE=10V, Ic=150mA 40 | 120 | 100} 300
VGE=10V, Ic=500mA 20 - 30| -
VCE=1V, Ic=150mA 20 - 50| -
VCE=10V, Ic=
CE=10 c=10mA 15 _ 35 _
Ta=-55°C
Collector-Emitter VeE(sat) Ic=150mA, Ip=15mA - 0.4 -] 0.4 v
i sa
Saturation Voltage Ic=500mA, Ip=50mA _ 1.6 _ 1.6
Base-Emitter VBE(sat) Ic=150mA, -IB=15mA 0.6 | 2.0 - | 1.3 v
sa
Saturation Voltage 1C=500mA, 1p=50mA ~ 2.6 ~ 1 2.6
Transition Frequency fr VcE=20V,Ic=20mA,f=100MHz| 250 - 250| =~ |MHz
Collector Output - _ _ _
Capacitance Cob Vcp=10vV, Ig=0, f=100kHz | - 8.0 8.0 | pF
Input Capacitance Cip Vgp=0.5V, Ic=0, £=100kHz| - 30 - 30 | pF
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SEMICONDUCTOR TOSHIBA TRANSTSTOR

TOSHIBA
TECHNICAL DATA YTS2221A, YTS2222A
SILICON NPN EPITAXIAL TYPE (PCT PROCESS)

FOR GENERAL PUROSE USE Unit in mm
MEDIUM-SPEED SWITCHING AND AUDIO TO z5+gg
VHF FREQUENCY APPLICATION +025
15-015 °
35
FEATURES : =t 37
. DC Current Gain Specified : 0.1~500mA B 5 2 3
- T
. Low Collector-Emitter Saturation Voltage § | w 3
o
: VeE(sat)=1.0V(Max.) @ Ic=500mA, Ip=50mA irp
. High Transition Frequency 1 g[ 3§
N~
: @ Ic=20mA YTS2221A ; 250MHz(Min.) 3o I o
. -
YTS2222A ; 300MHz(Min.) =) | Sy
. Complementary to YTS2906A, YTS2907A. —cl;
1 EMITTER °
2. BASE
3 COLLECTOR
JEDEC -
EIAJ SC—59
TOSHIBA 2—-3F1A
Weight : 0.012
MAXIMUM RATINGS (Ta=25°C) & &
CHARACTERISTIC SYMBOL RATING UNIT
Collector-Base Voltage VcBo 75 v
Collector-Emitter Voltage VCEO 40 v
Emitter-Base Voltage VEBO 6
Collector Current Ic 600 mA
Base Current Ig 160 mA
Collector Power Dissipation Pc 200 mW
= ° : °
(Ta=25°C) Derate Linearly 25°C 1.6 aW/°C
Junction Temperature Tj 150 °c
Storage Temperature Range Tstg -55~150 °c
YTS2221A YTS2222A
Marking a Type Name Marking a Type Name
I CE—
7F 1P’
=] =] 5] =]
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 YTS2221A, YTS2222A

ELECTRICAL CHARACTERISTICS (Ta=25°C, Unless otherwise noted)

CHARACTERISTIC SYMBOL TEST CONDITION YIS2221A | YTS2222A | ypp
MIN. | MAX.| MINJ MAX.
Collector Cut-off Current IcBo Vcp=60V, Ig=0 - 10 - 10 | nA
Collector Cut-off Current IcBO Vcp=60V, Ig=0, Ta=150°C | - 10 - 10 | =A
Collector Cut-off Current ICEX VcE=60V, VBg=-3V - 10 - 10 | nA
Emitter Cut-off Current IEBO VEB=3.0V, Ic=0 - 10 - 10 | nA
Base Cut-off Current IBL Vcg=60V, Vpg=-3V - 20 - 20 | nA
Collector-Base _
Breakdown Voltage V(BR)CBO | Ic=1044, Ig=0 75 - 5 - v
Collector-Emitter _ _
Breakdown Voltage V(8r)CEO | Ic=10mA, Ip=0 40 - 40 - v
Emitter-Base _ _
Breakdown Voltage V(BR)EBO | IE=104A, Ic=0 6.0 - 6.0 - \
VcgE=10V, Ic=0.1lmA 20 - 35( -
Vcg=10V, Ic=1.0mA 25 - 50| -
VcE=10V, Ic=10mA 35 - 751 -
DC Current Gain hrE Veg=10V, Ic=150mA 40 | 120 | 100| 300
VCE=10V, Ic=500mA 25 N 40| -
VCE=1V, IC=150mA 20 | - s0| -
Vcg=10V, Ic=10mA
cE10, Ic 5| - sl -
Ta=-55°C
Collector-Emitter VCE(sat) Ic=150mA, IB=15mA - 0.3 - | 0.3 v
sa
Saturation Voltage 1c=500mA, Ip=50mA _ 1.0 _ 1.0
Base-Emitter v Ic=150mA, Ip=15mA 0.6 1.2 0.6 1.2 v
E t
Saturation Voltage BE(sat) 1c=500mA, Ip=50mA = 2.0 — 1 2.0
Transition Frequency fr Vcg=20V,Ic=20mA, f=100MHz| 250 - 300( - |MHz
Collector Output - . _
Capacitance Cob Vcp=10vV, Ig=0, f=100kHz | - 8.0 - 8.0 | pF
Input Capacitance Cib VEB=0.5V, Ic=0, f=100kHz[ - 25 - 25 | pF
Collector-Base , | VcB=20V, IE=20mA _ _ 0 s
Time Constant Cesrb f£=31.8MHz 150 15 P
. Vce=10V, Ic=1002A
Noise Figure NF Rg=1ka, f=lkiz - - - | 4.0 dB
Delay Time td Vce=30V, VBE(off)=-0.5V | _ 10| -] 10
Switching Rise Time tr Ic=150mA, IBl'lsmApig,l - 25 - 25| o
Time Storage Time | tstg | Vcc=30V, Ic=150mA - {225 | - | 225
Fall Time te Ip)=-1p2=15mA Fig.2 | _ 60| - 1| 60

TOSHIBA CORPORATION
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SEMICONDUCTOR

TECHNICAL DATA

TOSHIBA

YTS2221A, YTS2222A

Fig. 1 DELAY AND RISE TIME EQUIVALENT Fig. 2 STORAGE TIME AND FALL TIME

TEST CIRCUIT EQUIVALENT TEST CIRCUIT
30v 30V
1 <100 48
< Ss0ns g
16v S OUTPUT
8V INPUT

' 1N91e
-1eV

-30V
Py=1~100us DUTY CYCLE= 20 %
DUTY CYCLE=20%

SCOPE RISE TIME< 4ns
* Cs : TOTAL SHUNT CAPACITANCE
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SEMICONDUCTOR

TECHNICAL DATA

TOSHIBA

TOSHIBA TRANSISTOR
YTS2906, YTS2907

SILICON PNP EPITAXIAL TYPE (PCT PROCESS)

FOR HIGH-SPEED SWITCHING USE Unit in mm
DC TO VHF AMPLIFIER APPLICATIONS AND 25+33
COMPLEMENTARY CIRCUITRY +025
15-015 ©
~O
FEATURES : o ds
0 2 «
. High DC Current Gain Specified : -0.1~ -500mA b - 3 S
H . T
. High Transition Frequency 3 e 3
-}
: @ Ig=-50mA, f7=200MHz(Min.) S B o
(2]
. Low Collector-Emitter Saturation Voltage . °l 5:?
L]
: VCE(sat)=-1.6V(Max.) @ Ic=-500mA, Ip=-50mA s-‘;f‘ i -r—} o
: 2
. Complementary to YTS2221, YTS2222 3 Ir 1 L
3
!
L EMITTER ©
2. BASE
3 COLLECTOR
JEDEC -
EIAJ sc-59
TOSHIBA 2-3F1A
MAXIMUM RATINGS (Ta=25°C) Weight : 0.012g
CHARACTERISTIC SYMBOL RATING UNIT
Collector-Base Voltage VCBO -60 v
Collector-Emitter Voltage VCEO =40 v
Emitter-Base Voltage VEBO -5 v
Collector Current Ic -600 mA
Base Current Ip -120 mA
Collector Power Dissipation Pc 200 mW
= o o
(Ta=25°C) Derate Linearly 25°C 1.6 W/ °C
Junction Temperature Tj 150 °c
Storage Temperature Range Tstg -55 ~150 °c
YTS2906 YTS2907
Marking a Type Name Marking Type Name
—Ype "ate _-ype fame
5E | 2B
=] =] 5] =]

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.

-370-

TOSHIBA CORPORATION



TOSHIBA SEMICONDUCTOR
TECHNICAL DATA

YTS2906, YTS2907

Unless otherwise noted)

ELECTRICAL CHARACTERISTICS (Ta=25°C,

YTS2906 YTS2907
CHARACTERISTIC SYMBOL YEST CONDITION UNIT
MIN. | MAX.| MINJ] MAX.
Collector Cut-off Current IcBO Vep=-50V, Ig=0 - -20 - | =20 | nA
Collector Cut-off Current IcBO VcB=-50V, Ig=0, Ta=150°C| - -20 - | =20 | #A
Collector Cut-off Current ICEX Vcg=-30V, VBg=0.5V - =50 - | =50 | nA
Base Cut-off Current IBL Vcg=-30V, VBg=0.5V - =50 - | -50| na
Collector-Base _ - - _ _ _
Breakdown Voltage V(Br)CBO | Ic=-10A, Ig=0 60 60 v
Collector-Emitter - - _ _ _ _
Breakdown Voltage V(BR)CEO | Ic=-10mA, Ip=0 40 40 v
Emitter-Base = - s - _ _
Breakdown Voltage V(BR)EBO | IE==10#A, Ic=0 5.0 5.0 v
VCE=-10V, Ic=-0.lmA 20 - 35 -
Vcg=-10V, Ic¢=-1.0mA 25 - 50| -
DC Current Gain hrg Vcg=-10V, Ic=-10mA 35 - 75| -
Vcg=-10V, Ic=-150mA 40 | 120 | 100| 300
Vcg=-10V, Ic=-500mA 20 - 30| -
Collector-Emitter VCE(sat) Ic=-150mA, Ip=-15mA - -0.4 - |-0.4 v
sa
Saturation Voltage Ic=—500mA, Ip=-50mA _ 1.6 _ I-1.6
Base-Emitter Ic=-150mA, Ip=-15mA - |-1.3 - |-1.3
VBE (sat) 2 v
Saturation Voltage Ic=-500mA, Ip=-50mA _ |-2.6 _ |-2.6
VCE=-20V, Ic=-50mA
Transition Frequency fr 200 - 200f - |MHz
f=100MHz
Collector Output - - - _ _
Capacitance Cob Vcp=-10V, Ig=0, f=100kHz 8.0 8.0 | pF
Input Capacit c Ves=-2.0V, 1¢=0 30 30 | pF
nput Capac - -
put Lapacitance ib | e=100KHZ P
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SEMICONDUCTOR TOSHIBA TRANSISTOR

TOSHIBA TECHNICAL DATA YTS2906A, YTS2907A

SILICON PNP EPITAXIAL TYPE (PCT PROCESS)

FOR HIGH SPEED SWITCHING USE Unit in mm
DC TO VHF AMPLIFIER APPLICATIONS AND 25+33
COMPLEMENTARY CIRCUITRY 025
15-Q15 w
33
FEATURES : oTL: +l
. High DC Current Gain Specified : -0.1~ -500mA IIRE: 2 @
H . T
. High Transition Frequency b = o 3
: @ Ic=-50mA, fr=200MHz(Min.) ° g:8
©o
. Low Collector-Emitter Saturation Voltage 1 T gl =31
: VCE(sat)=-1.6V(Max.) @ Ic=-500mA, Ip=-50mA 35 | ]—-} *eo
. Complementary to YTS2221A, YTS2222A e} ! - °
i
L EMITTER °©
2 BASE
3. COLLECTOR
JEDEC _
EIAJ 8C-59
TOSHIBA 2-3F1A

MAXINUM RATINGS (Ta=25°C) Weight : 0.012¢

CHARACTERISTIC SYMBOL RATING UNIT
Collector-Base Voltage VcBo -60 v
Collector-Emitter Voltage VCEO -60 v
Emitter-Base Voltage VEBO -5 v
Collector Current Ic -600 mA
Base Current Ig ~-120 mA
Collector Power Dissipation PC 200 mW
= o o
(Ta=25°C) Derate Linearly 25°C 1.6 aw/°C
Thermal Resistance °
(Junction to Ambient) Rth(j-a) 625 c/w
Junction Temperature Tj 150 °c
Storage Temperature Range Tstg -55~150 °C
YTS2906A YTS2907A
Marking a Type Name Marking Type Name
e A
5F 2F
=} =] |=] g

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

-372-



SEMICONDUCTOR

TOSHIBA
TECHNICAL DATA YTS2906A, YTS2907A

ELECTRICAL CHARACTERISTICS (Ta=25°C, Unless otherwise noted)

CHARACTERISTIC SYMBOL TEST CONDITION 11529064 YT52907A UNIT
MIN. | MAX.|MIN.| MAX.
Collector Cut-off Current IcBO |VcB=-50V, Ig=0 - -10 | - -10 | nA
Collector Cut-off Current IcBo |VcB=-50V, Ig=0, Ta=150°C| - -10 | - -10 | zA
Collector Cut-off Current Icex |[Vcg=-30V, Vgg=0.5V - -50 | - -50 | nA
Base Cut-off Current IpL Vcg=-30V, Vpg=0.5V - =50 | - -50 | nA
Collector-Base _ _ _ _ _
Breakdown Voltage V(BR)CBO [Ic=-1044, IE=0 60 60 v
Collector-Emitter _ _ _ _
Breakdown Voltage V(BR)CEO |[Ic=-10mA, Ip=0 -60 60 v
Emitter-Base _ _ | _ L _
Breakdown Voltage V(BR)EBO |IE=-10#A, Ic=0 5.0 5.0 v
Vcg=-10V, Ic=-0.1mA 40 - 75 -
VcE=-10V, Ic=-1.0mA 40 - | 100 -
DC Current Gain hrg Vcg=-10V, Ig=-10mA 40 - | 100 -
VCE=-10V, I¢=-150mA 40 | 120|100 | 300
Veg=-10V, I¢=-500mA 40 - 50 -
Collector-Emitter Ic=-150mA, Ip=-15mA - |-0.4| - |-0.4
; VCE(sat) > v
Saturation Voltage Ic=-500ma, Ip=-50mA - |-16| - 1.8
Base-Emitter Ic=-150mA, Ip=-15mA - |-1.3 - -1.3
; VBE(sat) v
Saturation Voltage Ic=-500mA, Ip=—50mA _ 2.6 _ 2.6
Vcg=-20V, Ic=-50mA
Transition Frequency fr CE ¢ 200 - | 200 - | MHz
f=100MHz
Collector Output _ _ _ _ _
Capacitance Cob  |VcR=-10V, Ig=0, f=100kHz 8.0 8.0 | pF
VBg=-2.0V, Ic=0
Input Capacitanc Ci - 30| - 30 F
P pacitance ib o leo)ookHz P
Turn-on Time ton Vee=-30V, Ic=-150mA - 45 | - 45
Delay Time td IB1=-15mA - 10| - 10
Switching |Rise Time tr Fig. 1| _ 40| - s
Time
Turn-off Time | toff [Vce=-6.0V, Ic=-150mA - | 100} - | 100
Storage Time tstg |-Ip1=Ip2=-15mA - 80| - 80
Fall Time tf Fig. 2 - 30| - 30

TOSHIBA CORPORATION
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SEMICONDUCTOR

TECHNICAL DATA

TOSHIBA

YTS2906A, YTS2907A

Fig. 1 DELAY AND RISE TIME

TEST CIRCUIT

INPUT
Zo=50Q

PRF = 150PPS
RISE TIME < 20ns

e L
]

20 ns

INPUT 10kQ

-30V

200 O

OUTPUT

TO OSCILLOSCOFE
RISE TIME L 50ns

Fig. 2 STORAGE AND FALL TIME
TEST CIRCUIT

15V -&80V
INPUT

Zo= 500
PRF=150PPs
RISE TIME < 2048

10k

OUTPUT
INPUT LOkQ

TO OSCILLOSCOPE
RISE TIME L 50ns
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TOSHIBA SEMICONDUCTOR
TECHNICAL DATA

TOSHIBA TRANSISTOR

YTs3903

SILICON NPN EPITAXIAL TYPE (PCT PROCESS)

FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER

Unit in mm

APPLICATIONS. +05s
25-Q3
+Q25
FEATURES: 15-0Q15 o
a8
. Low Leakage Current - FB- +1
: IcEv=50nA(Max.), Iggy=-50nA(Max.) o al 2 o
H 2 T
@ VCE=30V, Vpg=-3V al 7l e 3
. Excellent DC Current Gain Linearity e R
©
. Low Saturation Voltage : gl as
@t +i
: VCE(sat)=0-3V(Max.) @ Ic=50mA, Ip=5mA 29 | °
o
. Low Collector Output Capacitance =) S ! 1 2
—
: Cob=4pF(Max.) @ VcB=5V E"I
. Complementary to YTS3905 1L EMITTER ©
2. BASE
3 COLLECTOR
JEDEC -
EIAJ sc-59
TOSHIBA 2—3F1A
MAXIMUM RATINGS (Ta=25°C)
CHARACTERISTIC SYMBOL RATING UNIT
Collector-Base Voltage VcBO 60 v
Collector-Emitter Voltage VCEO 40 v
Emitter-Base Voltage VEBO 6 \
Collector Current Ic 200 mA
Base Current I 50 mA
Collector Power Dissipation PC 200 mW
- o : o
(Ta=25°C) Derate Linearly 25°C 1.6 W/ °C
Thermal Resistance . °
(Junction to Ambient) Rth(j-a) 625 c/w
Junction Temperature T4 150 °C
Storage Temperature Range Tstg -55~150 °c
Marking a Type Name
1Y’
g |=|

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 YTS3903

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
Collector Cut-off Current Icev VcE=30V, Vpg=-3V - - 50 nA
Base Cut-off Current IBEV Vcg=30V, VBg=-3V - - -50 nA
Collector-Base _

Breakdown Voltage V(BR)CBO | Ic=10zA, Ig=0 60 - - v

Collector-Emitter _

Breakdown Voltage V(BR)CEO |Ic=1mA, Ip=0 40 - - v

Emitter-Base

Breakdown Voltage V(BR)EBO |IE=10uzA, Ic=0 6 | - - v
hrE(1) Veg=1V, Ic=0.1lmA 20 - -
hrg(2) |VCE=1V, Ic=lmA 35 - -

DC Current Gain hre(3) | Vce=1V, Ic=10mA 50 - 150
bhFE(4) | VcE=1V, Ic=50mA 30 - -
bre(5) |Vceg=1V, Ic=100mA 15 - -

Collector-Emitter VcE(sat)l | Ic=10mA, Ip=lmA - - 0.2 v

Saturation Voltage VCE(sat)2 | Ic=50maA, Ip=5mA _ ~ 0.3

Base-Emitter VBE(sat)l | Ic=10mA, Ip=lmA 0.65 - 10.85 v

Saturation Voltage VBE(sat)2 | Lc=50mA, Ig=5mA _ — 10.95

Transition Frequency fr ‘fISE(-_)(Z)g;; Ic=10mA 250 - - MHz

Collector OQutput Capacitance Cob Vcp=5V, Ig=0, f=1MHz - - 4 pF

Input Capacitance Cib VgB=0.5V, Ic=0, f=1MHz - - 8 pF

Input Impedance hie 0.5 - 8 ka

Voltage Feedback Ratio hre Vcg=10V, Ic=1mA 0.1 - S |xl0-4

Small-Signal Current Gain hfe f=1kHz 50 - 200

Collector Output Admittance hoe 1 - 40 uS

: ; Vcg=-5V, Ic=0.1lmA _ _ B

otse Figure NE Rg=1kq, £=10Hz ~15.7kHz 61

. 10kQ Vour
Delay Tim t i J - - 35
ety € d Vin 23 %Ctotal <¢pF
300ns | «| |
109V i {ﬁ'
Rise Time tr —asvi-to  Voo=30V - - 35

. tr,te<lns, Du=2%

Switching Time ns

10kQ Vour
v 1
Storage Time tstg m1N916 $Cuom1<epF - - 175
or equiv, *
204 Vgg=30V
Fall Time tf 1Q9Vﬂo - - 50
F9.1v
TOSHIBA CORPORATION
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SEMICONDUCTOR TOSHIBA TRANSISTOR

TECHNICAL DATA YTs3904
SILICON NPN EPITAXIAL TYPE (PCT PROCESS)

TOSHIBA

FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER Unit in mm
AP .
PLICATIONS 25%a3
FEATURES : 157838 o
o
. Low Leakage Current FH é?
0
: Icpy=50nA(Max.), IBEy=50nA(Max.) sl .13 2 3
@ Vcg=30V, Vgg=3V 5 “ w
= 3
. Excellent DC Current Gain Linearity S
= ©
. Low Saturation Voltage 1 31 33
: VCE(sat)=0.3V(Max.) @ Ic=50mA, Ip=5mA %:c? T *s
H ~
. Low Collector Output Capacitance ey | S
T —.
: Cob=4pF(Max.) @ Vgp=5V a
. Complementare to YTS3906 L EMITTER &
2 BASE
3 COLLECTOR
TEDEC =
EIAT SC—59
TOSHIBA 2-3F1A

Weight : 0.012g
MAXIMUM RATINGS (Ta=25°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 I 50 mA
Collector Power Dissipation P 625 mW
(Ta=25°C) Derate Linearly 25°C ¢ 1.6 aw/°C
Gonetion 1o Ambient) Ren(j-a) | 625 | °c/M
Junction Temperature Tj 150 °c
Storage Temperature Tstg -55~150 °c

Marking a Type Name
1A
8 d

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

-377-



SEMICONDUCTOR

TOSHIBA
TECHNICAL DATA YTsS3904

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
Collector Cut-off Current Icev Vcg=30V, Vgg=-3V - - 50 nA
Base Cut-off Current IBEV VcE=30V, VBg=-3V - - ~50 nA
g::;ﬁ;z::-sziiage V(Br)CBO |Ic=10#A, Ig=0 60 | - - v
Rt el o] - [- |
Efiﬁiﬁi;za\szﬁmge V(BR)EBO | IE=10#A, Ic=0 6 - - v

hFE(1) | VeE=1Va Ic=0.1mA 40 - -
hFE(2) | VCE=1V, Ic=lmA 70 | - -
DC Current Gain hre(3) | VcE=1V, Ic=10mA 100 - 300
brE(4) | VCE=1V, Ic=50mA 60 | - -
bre(5) | Vce=1V, I¢=100mA 30 - -
Collector-Emitter VcE(sat)l | Ic=10mA, Ip=lmA - - 0.2 v
Saturation Voltage VCE(sat)2 | Ic=50mA, Ip=5mA _ ~ 0.3
Base-Emitter VBE(sat)1 | I¢=10mA, Ip=ImA 0.65 - |o0.85 v
Saturation Voltage VBE(sat)2 | Ic=50mA, Ip=5mA — _ 0.95
Transition Frequency fr gsg;g%; 1c=10ma 300 - - MHz
Collector Output Capacitance Cob Vcp=5V, Ig=0, f=1MHz - - 4 pF
Input Capacitance Cib VEB=0.5V, Ic=0, f=1MHz - - 8 pF
Input Impedance hie 1.0 - 10 kQ
Voltage Feedback Ratio hre VCE=10V, Ic=1lmA 0.5 - 8 |x10-4
Small-Signal Current Gain hfe f=1kHz 100 - 400
Collector Output Admittance hoe 1.0 - 40 uS
Noise Figure NF z;&;sd‘i: ;S?.g!:limflsjkﬂz - - 5 dB
Delay Time td Vin J%‘li‘%:'{z;:f:<4pp - - 35
1Q9v300ns & ';,
Rise Time tr ‘stﬁ'o Yoc=30v - - 35
Switching Time tr, tg<lns, Du=2% ns
Storage Time tstg vi"l:::: %c:f::<4pp - - 200
or equiv ”r
2046 Vee=30V
Fall Time tg mg‘ﬁo tr te<lne - - 50
9.1V pu=2%

TOSHIBA CORPORATION
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TOSHIBA SEMICONDUCTOR TOS*Y[I:AST;AQNZI:TOR

TECHNICAL DATA

SILICON PNP EPITAXIAL TYPE (PCT PROCESS)

FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER
APPLICATIONS.

FEATURES:
. Low Leakage Current

: Icgv=-50nA (Max.), IBgy=-50nA(Max.)

@ Vcp=-30V, VBg=3V

. Excellent DC Current Gain Linearity
. Low Saturation Voltage

: VeE(sat)=-0.4V(Max.) @ Ic=-50mA, Ip=-5mA
. Low Collector Output Capacitance

: Cob=4.5pF(Max.) @ V¢p=-5V
. Complementary to YTS3903

MAXIMUM RATINGS (Ta=25°C)

Unit in mm

+Q5
25-Q03

+0Q25
1l5-Qa15

“H

+0a1
Q4—005

29+02
1.9
Q95 095

+0Q1
016-006

1L EMITTER
2. BASE
3 COLLECTOR

JEDEC -

EIAJ SC—59

TOSHIBA 2-3PF1lA

Weight : 0.012g

CHARACTERISTIC SYMBOL RATING UNIT
Collector-Base Voltage VCcBO -40 v
Collector-Emitter Voltage VCEO -40 v
Emitter-Base Voltage VEBO -5 v
Collector Current Ic -200 mA
Base Current Iy -50 mA
Collector Power Dissipation PC 200 mW

= o o
(Ta=25°C) Derate Linearly 25°C 1.6 aW/°c
Thermal Resistance °
(Junction to Ambient) Reh(j-a) 625 c/w
Junction Temperature Tj 150 °c
Storage Temperature Tstg -55~150 °c
Marking Type Name
—_—
gﬁ’
=] =}

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 YTS3905

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
Collector Cut-off Current ICEV Veg=-30V, VBg=3V - - -50 nA
Base Cut-off Current IBEV Vcg=-30V, VBg=3V - - 50 nA
breskiomn Voltage V(BR)CBO | Ic=-1044, Tg=0 o= 1o
oo s el - [- ]
Breskaom Voltage V(eR)EBo | Tp=-10aA, Ic=0 S - |- |

hFE (1) Veg=-1V, Ic=-0.1lmA 30 - -
hFE (2) Veg=-1V, Ic=-1mA 40 - -
DC Current Gain hre(3) | Vcg=-1V, Ic=-10mA 50 - 150
hrg(4) | Veg=-1V, Ic=-50mA 30 - -
hre(5) | Vcg=-1V, Ic=-100mA 15 - -
Collector-Emitter VCE(sat)1 | Ic=-10mA, Ip=-1mA - - |-0.25 v
Saturation Voltage VCE(sat)2 | Ic=-50mA, Ip=-5mA - - l-0.4
Base-Emitter VBE(sat)l | Ic=-10mA, Ipg=-1mA -0.65| - [-0.85 v
Saturation Voltage VBE(sat)2 | Ic=-50mA, Ip=-5mA = ~ 1-0.95
Transition Frequency fr ‘flgg(—)(_)tig‘z,’ Ic=-10mA 200 - - MHz
Collector OQutput Capacitance Cob Vep=-5V, Ig=0, f=1MHz - - 4.5 pF
Input Capacitance Cib VEB=-0.5V,Ic=0,f=1MHz - - 10 pF
Input Impedance hie 0.5 - 8 ko
Voltage Feedback Ratio hre VCcE=-10V, Ic=-1mA 0.1 - 5 [x10-4
Small-Siganl Current Gain hfe f=1kHz 50 - 200
Collector Output Admittance hoe 1.0 - 40 uS
Noise Figure NF ;gE:;;Y’f:gg;lg~lT§7kﬂz - - 5 dB
. 1okQ Vour
Delay Time td (ON) va_“—ﬁﬁ':mul<4pxr = - 35
L
asv 5. vic=-30v
Rise Time tr -msvu tr,te<lne - - 35
Switching Time 30008 pu=2% ns
10kQ Vour
Storage Time tstg v“‘mﬁg ;ctomlqpp - - 200
or equiv &1
Fall Time te H)fo  Voom-sov - | -] e
~109v tryte<lne
2048 Du=2%
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SEMICONDUCTOR TOSHIEA TRANSISTOR

TECHNICAL DATA YTS3906
SILICON PNP EPITAXIAL TYPE (PCT PROCESS)

TOSHIBA

FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER Unit in mm
APPLICATIONS. +05
25-03
+Q25
FEATURES:: 15-Q1 o
~O
. Low Leakage Current L 3?
0 R
: Icpy=-50nA(Max.), IBgy=50nA(Max.) o a 2 S
H 2 4
@ Vcg=-30V, Vpg=3V at 7| o 3
o
. Excellent DC Current Gain Linearity 9 £
©
. Low Saturation Voltage 4 gJ as
33 +1
: VCE(sat)=-0.4V(Max.) @ Ic=-50mA, Ip=5mA <o | °
. Low Collector Output Capacitance =] | Sy
: Cop=4.5pF(Max.) @ Vgp=-5V ?
. Complementary to YTS3904 L EMITTER  ©
2 BASE
3 COLLECTOR
JEDEC -
EIAT sc-59
TOSHIBA 2-3F1la
Weight : 0.012
MAXIMUM RATINGS (Ta=25°C) e &
CHARACTERISTIC SYMBOL RATING UNIT
Collector-Base Voltage VcBo =40 v
Collector-Emitter Voltage VCEO =40 v
Emitter-Base Voltage VEBO -5 v
Collector Current Ic -200 mA
Base Current Iy -50 mA
Collector Power Dissipation PC 200 mW
=950 . o
(Ta=25°C) Derate Linearly 25°C 1.6 °c/w
Thermal Resistance . E °
(Junction to Ambient) Rth(j-a) 625 c/w
Junction Temperature Tj 150 °C
Storage Temperature Range Tstg -55~150 °c
Marking Type Name
-~z
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. TOSHIBA CORPORATION
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SEMICONDUCTOR

TOSHIBA
TECHNICAL DATA YTS3906

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
Collector Cut-off Current ICEV Vcg=-30V, VBE=3V - - =50 nA
Base Cut-off Current IBEV Vcg=-30V, VBg=3V - - 50 nA
Collector-Base _

Breakdown Voltage V(BR)CBO | Ic=-104a, Ig=0 -40 - - v
Collector-Emitter _
Breakdown Voltage V(BR)CEO | Ic=-1mA, Ip=0 -40 - - v
Emitter-Base - -
Breakdown Voltage V(BR)EBO | Ig=-104A, Ic=0 -5 - - v
hFE(1) Veg=-1V, Ic=-0.1mA 60 - -
hrg(2) | Vcg=-1V, Ic=-1mA 80 - -
DC Current Gain bhre(3) | Veg=-1V, Ic=-10mA 100 - 300
hrE(4) | Veg=-1V, Ic=-50mA 60 - -
hre(5) | Veg=-1V, Ic=-100mA 30 - -
Collector-Emitter VcE(sat)1 | I¢=-10mA, Ip=-1mA - - |-0.25 v
Saturation Voltage
J VeE(sat)2 | Ic=-50mA, Ip=-SmA - - |-0.4
Base-Emitter VBE(sat)l | Ic=-10mA, Ip=-lmA -0.65| - |-0.85 v
Saturation Voltage VBE (sat)2 | Ic=-50mA, Ip=-5mA _ _ -0.95
e Vcg=-20V, Ic=-10mA _ _
Transition Frequency fr £2100MH2 250 MHz
Collector Output Capacitance Cob Vcp=-5V, Ig=0, f=1MHz - - 4.5 pF
Input Capacitance Cib Vg=-0.5V,Ic=0, f=1MHz - - 10 pF
Input Impedance hie 2.0 - 12 kQ
Voltage Feedback Ratio hre Veg=-10V, Ic=-1mA 1.0 - 10 [x10-%
Small-Signal Current Gain hfe f=1kHz 100 - 400
Collector Output Admittance hoe 3.0 - 60 uS
. . Vcg=-5V, Ic=-0.1mA _ _
Noise Figure NF Rg=1ka, f=10Hz ~ 15.7KHz 4 dB
10kQ Vour
Delay Time td Vin Sl lcromi<apr| - - 35
5
A5V, Veg=—30V
Rise Time ty _msvu tr,te<lnse - - 35
Switching Time 300ns  pu=2% ns
Vin ook —o VouT
Storage Time tstg “‘lNQlG £ Crotal <4pF - - 225
or equiv, ’J'
a1V Vgg=—30V
Fall Time tf —1Q9V1;j0 tr te<lne - - 75
2048 Du=2%

TOSHIBA CORPORATION
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SEMICONDUCTOR TOSHIBA TRANSISTOR

TECHNICAL DATA YTS4123
SILICON NPN EPITAXIAL TYPE (PCT PROCESS)

TOSHIBA

FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER Unit in mm
APPLICATIONS. +Q5
25-03
FEATURES: | 1323 o
. Low Leakage Current : Icgo=50nA(Max.) @ Vcg=20V ! 5+’|g
IgB0=50nA(Max.) @ Vgp=3V « ol 2 p
. Low Saturation Voltage 3 i 3
: VCE(sat)=0.3V(Max.) @ Ic=50mA, IB=5mA a 3 s
. Low Collector OQutput Capacitance rL'l—E- gl S§
: Cob=4pF(Max.) @ Vgp=5V as T !
. Complementary to YTS4125 +é L ‘ i ;_
E
L EMITTER ©
2 BASE

3 COLLECTOR

JEDEC -
EIAT SC—59
TOSHIBA 2—3F1lA

MAXIMUM RATINGS (Ta=25°C) Weight : 0.012g

CHARACTERISTIC SYMBOL RATING UNIT
Collector-Base Voltage VCBO 40 \
Collector-Emitter Voltage VCEO 30 v
Base-Emitter Voltage VEBO 5 v
Collector Current Ic 200 mA
Base Current I 50 mA
Collector Power Dissipation Pc 200 oW
(Ta=25°C) Derate Linearly 25°C 1.6 mW/°C
Thermal Resistance °
(Junction to Ambient) Reh(j-a) 625 c/w
Junction Temperature Tj 150 °c
Storage Temperature Range Tstg -55~150 °c

Marking Type Name
8
7¢C’
g g

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 YTsa123

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.| UNIT
Collector Cut-off Current | IcBo Vcp=20V, Ig=0 - - 50 nA
Emitter Cut-off Current IEBO VEB=3V, Ic=0 - - 50 nA
Collector-Base — = - -
Breakdown Voltage V(BrR)CBO | Ic=10#A, Ig=0 40 v
Collector-Emitter - - _ -
Breakdown Voltage V(BR)CEO Tc=lmA, 1p=0 0 v
Emitter-Base - = -
Breakdown Voltage V(sR)EBO | Tg=1044, 1c=0 > v
DC Current Gain hrE(1) | VCE=1V, Tc=2mA >0 - 130

hrE(2) | Vcg=1V, Ic=50mA 25 - -
Collector-Emitter _ = -
Saturation Voltage VCE(sat) | Ic=30mA, Ip=SmA - 0.3 v
Base-Emitter VBE(sat) | Ic=50mA, Ip=5mA - - 10.95 v

Saturation Voltage

Small Signal Forward VCE=20V, Ic=10mA

. Thea! 2.5 - -

Current Transfer Ratio £=100MHz
Vcg=20V, Ic=10mA

Transition Frequency fr 250 - - MHz
f=100MHz

Collector Output Capacitance Cob Vcp=5V, Ig=0, f=1MHz - - 4 pF

Input Capacitance Cib Vgp=0.5V, Ic=0, f=1MHz - - 8 pF

Small Signal Current Gain hfe Vcg=10V, Ic=2mA, f=1lkHz 50 - 200
VcE=5V, Ic=100zA

Noise Figure NF CE=2Y, *C - - 6 dB

Rg=lka, £=10Hz ~15.7kHz

TOSHIBA CORPORATION
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SEMICONDUCTOR

TECHNICAL DATA

TOSHIBA

TOSHIBA TRANSISTOR
YTS4124

SILICON NPN EPITAXIAL TYPE (PCT PROCESS)

FOR GENERAL PURPQSE SWITCHING AND AMPLIFIER Unit in mm
APPLICATIONS. +a5
25-03
+Q25
FEATURES: 15-01S 9
-
. Low Leakage Current : Icgo=50nA(Max.) @ Vcp=20V B 39
s |
1EBO=50nA (Max.) @ VEB=3V g 3| 2 3
H{ @ +
. Low Saturation Voltage al - o 3
: VCE(sat)=0.3V(Max.) @ Ic=50mA, Ip=5mA e
= ©
. Low Collector Output Capacitance 1 dl 3S
el +1
: Cob=4pF(Max.) @ VcB=5V 3? ! TT‘* ©
S
. Complementary to YTS4126 o] N ! L
3
L EMITTER §
2 BASE
3 COLLECTOR
JEDEC -
EIAJ SC-59
TOSHIBA 2-3F1A
Weight : 0.012g
MAXIMUM RATINGS (Ta=25°C)
CHARACTERISTIC SYMBOL RATING UNIT
Collector-Base Voltage VCcBO 30 v
Collector-Emitter Voltage VcEO 30 v
Emitter-Base Voltage VEBO 5 v
Collector Current Ic 200 mA
Base Current Ip 50 mA
Collector Power Dissipation PC 200 oW
= ° s o
(Ta=25°C) Derate Linearly 25°C 1.6 aW/°C
Thermal Resistance . °
(Junction to Ambient) Reh(j-a) 625 c/w
Junction Temperature Tj 150 °C
Storage Temperature Range Tstg -55 ~150 °c
Marking Type Name
8 A
z°¢Cc’
g

The information contained herein is presented only as a gujde 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.

-385-

TOSHIBA CORPORATION




SEMICONDUCTOR

TOSHIBA YTS4124
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
Collector Cut-off Current IcBo VcB=20V, Ig=0 - - 50 nA
Emitter Cut-off Current IEBO V=3V, Ic=0 - - 50 nA
Collector-Base
Breakdown Voltage V(BR)CBO | Ic=10#4, Ig=0 30 - - v
Collector-Emitter _ _

Breakdown Voltage V(BR)CEO | Ic=1mA, Ip=0 25 - - v

Emitter-Base

Breakdown Voltage V(BR)EBO | 1g=1044, Ic=0 3 - - v

DC Current Gain hFE(1) | VCE=1V, Ic=2mA 120 - 360
hrg(2) | Vcg=1V, Ic=50mA 60 - -

Collector-Emitter _ _ _ _

Saturation Voltage VCE(sat) | Ic=50mA, Ip=3mA 0.3 v

Base-Emitter VBE(sat) | Ic=50mA, Ip=5mA - - Jo.95 v

Saturation Voltage

Vcg=20V, Ic=10mA

Small Signal Forward
. lhfel 3.0 - -
Current Transfer Ratio £=100MHz
) Vcg=20V, Ic=10mA

Transition Frequency fr 300 - - MHz
f£=100MHz

Collector Qutput- Capacitance Cob Vcp=5V, Ig=0, f=1MHz - - 4 pF

Input Capacitance Cib VEB=0.5V, Ic=0, f=1MHz - - 8 pF

Small Signal Current Gain hfe Vep=10V, Ic=2mA, f=1kHz | 120 - 480

Noise Figure NF Veg=5V, Ic=100sa S - 5 | dB

Rg=1ko, £=10Hz ~15.7kHz

TOSHIBA CORPORATION
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TOSHIBA SEMICONDUCTOR
TECHNICAL DATA

FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER
APPLICATIONS.

FEATURES:
IcB0=-50nA (Max.) @ Vgp=-20V
IEBO=-50nA (Max.) @ Vgp=-3V
. Low Saturation Voltage

: VeE(sat)=-0.4V(Max.) @ Ic=-50mA, Ip=-5mA

. Low Leakage Current :

. Low Collector Output Capacitance
: Cob=4.5pF(Max.) @ Vgp=-5V
. Complementary to YTS4123

MAXIMUM RATINGS (Ta=25°C)

TOSHIBA TRANSISTOR
YTS4125

SILICON PNP EPITAXIAL TYPE (PCT PROCESS)

Unit in mm
+0.5
25-03
+Q25
15-0185 o
~O
[=]=]
*L
« 3 2 =]
3 ol ©
al 7 4
o a 3
(=}
©
1 gl ~O
g9
il +i
P18, | A
+ : 2
dr | Sy
IH
7
L EMITTER °
2. BASE
3 COLLECTOR
JEDEC -
EIAT 3c-59
TOSHIBA 2—3F1lA

Weight : 0.0l12g

_Type Name
=]

CHARACTERISTIC SYMBOL RATING UNIT
Collector-Base Voltage VcBo -30 v
Collector-Emitter Voltage VcEo -30 v
Emitter-Base Voltage VEBO -4 v
Collector Current Ic ~-200 mA
Base Current Ig -50 mA
Collector Power Dissipation PC 200 mW
(Ta=25°C) Derate Linearly 25°C 1.6 aw/°c
Thermal Resistance . °
(Junction to Ambient) Ren(j-a) 625 c/w
Junction Temperature Tj 150 °C
Storage Temperature Range Tstg -55~150 °c

Marking
Z/DI
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
TECHNICAL DATA YTS4125

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.| UNIT
Collector Cut-off Current IcBO Vep=-20V, Ig=0 - - -50 nA
Emitter Cut-off Current IEBO VER=-3V, Ic=0 - - -50 nA
Collector-Base
Breakdown Voltage V(Br)CBO | Ic=-10#A, Ig=0 =30 = - v
Collector-Emitter _ _ _ _ _
Breakdown Voltage V(BrR)CEO | Ic=-1mA, Ig=0 30 v
Emitter-Base = = - - -
Breakdown Voltage V(BR)EBO | IE=~104A, Ic=0 4 v
DC Current Gain hFE(1) | VeE=-1V, Ic=-2mA 0] - 1150

hrg(2) | Vcg=-1V, Ic=-50mA 25 - -
Collector-Emitter _ — _ _ _
Saturation Voltage VeE(sat) | Ic=-30mA, Ip=-5mA 0.4 v
Base-Emitter _ _ _ _ e
Saturation Voltage VBE(sat) | Ic=-50mA, Ip=-5mA 0.951 v
Small Signal Forward Vcg=-20V, Ic=-10mA
. I hfe | 2.0 - -
Current Transfer Ratio £=100MHz
Transition Frequency fr VcE=-20V, Ic=-10mA 200 - - MHz
f=100MHz
Collector Output Capacitance Cob Vcp=-5V, Ig=0, f=1MHz - - 4.5 pF
Input Capacitance Cib Vgp=-0.5V, Ic=0, f=1MHz| - - 10 pF
Small Signal Current Gain hfe Vcg=-10V, Ic=-2mA, f=1kHz 50 - 200
Noise Figure NF Veg=-5V, Ic=-1004A - - 5 dB

Rg=1kQ, f£=10Hz ~15.7kHz

TOSHIBA CORPORATION

- 388 -



TOSHIBA SEMICONDUCTOR
TECHNICAL DATA

TOSHIBA TRANSISTOR
YTS4126

SILICON PNP EPITAXIAL TYPE (PCT PROCESS)

FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER Unit in mm
APPLICATIONS. +05
25-03
+025
FEATURES: 157013 o
~O
. Low Leakage Current : ICcBo=-50nA(Max.) @ Vcp=-20V H 7
0 <+
IEBO=-50nA (Max.) @ Vgp=-3V 3 > 3 2 S
H
. Low Saturation Voltage al ” 4 s
: VCE(sat)=-0.4V(Max.) @ Ic=-50mA, Ip=-5mA bt en e
0 ©
. Low Collector Output Capacitance - cl 33
R :
: Cob=4.5pF(Max.) @ V¢p=-5V i? ! +é
. Complementary to YTS4124 =} - ! Sy
~
%)
L EMITTER &
2 BASE
3 COLLECTOR
JEDEC -
EIAJ sc-59
TOSHIBA 2-3F1lA
Weight : 0.012
MAXIMUM RATINGS (Ta=25°C) erent &
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 mA
Base Current I -50 mA
Collector Power Dissipation PC 200 mW
= o : o
(Ta=25°C) Derate Linearly 25°C 1.6 W/ °C
Thermal Resistance . o
(Junction to Ambient) Reh(j-a) 625 c/w
Junction Temperature Tj 150 °C
Storage Temperature Range Tstg -55~150 °c
Marking Type Name
o
5 N
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.

TOSHIBA CORPORATION
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TOSHIBA

SEMICONDUCTOR

TECHNICAL DATA

YTS4126

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX. | UNIT
Collector Cut-off Current IcBO VcB=-20V, Ig=0 - - -50 nA
Emitter Cut-off Current IEBO Vgp=-3V, Ic=0 - - -50 nA
Collector-Base
Breakdown Voltage V(BR)CBO | Ic=-10zA, IE=0 =25 - - v
Collector-Emitter _ _ - _ _
Breakdown Voltage V(BR)CEO | Ic=-1mA, Ip=0 25 v
Emitter-Base _ - _ _ _
Breakdown Voltage V(BR)EBO | IE=-10s4, Ic=0 4 v

= = - 6
DC Current Gain bFE(1) | YeE=-1V, Tc=-2mA 120 360
hrE(2) | Vcg=-1V, Ic=-50mA 60 - -
Collector-Emitter _ . _ R
Saturation Voltage VCE(sat) | I¢=-30mA, Ip=-5mA 0.4 v
Base-Emitter _ —_ - .
Saturation Voltage VBE(sat) | Ic=-50mA, Ip=-SmA 0.95 v
Small Signal Forward Ihee VcE=-20V, Ic=-10mA 2.5 B _
Current Transfer Ratio fe £=100MHz :
Vcg=-20V, Ic=-10mA )
T ition F f 50 - - MHz
ransition Frequency T £=100MHz
Collector Output Capacitance Cob VcB=-5V, Ig=0, f=1MHz - - 4.5 pF
Input Capacitance Cib VEB-0.5V, Ic=0, f=1MHz - - 10 pF
Small Signal Current Gain hfe VcE=-10V,Ic=-2mA, f=1kHz| 120 - 480
VCE=- =
Noise Figure NF CE=-5V, Ic=-1004A - - 4 dB
Rg=1ka, f=10Hz ~15.7kHz

—1390 -
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SEMICONDUCTOR

TECHNICAL DATA

TOSHIBA

FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER

APPLICATIONS.

FEATURES:

. Low Leakage Current

: Icgy=100nA (Max.), Iggy=-100nA(Max.)

@ Vcg=35V, VBg=-0.4V

. Excellent DC Current Gain Linearity

. Low Saturation Voltage

: VCE(sat)=0.4V(Max.) @ I¢=150mA, Ip=15mA

. Low Collector Output Capacitance

: Cob=6.5pF (Max.)
. Complementary to YTS4402

MAXIMUM RATINGS (Ta=25°C)

@ VcB=5v

TOSHI

BA TRANSISTOR

YTS4400
SILICON NPN EPITAXIAL TYPE (PCT PROCESS)

Unit in mm
+0Q5
25-03
+Q28
15-015 o
~Q
5
by «
@ 3 2 =]
d [+
Hi 5 .
Q a 3
]
T ©
1 2 o
°l 3
5] + 1
E DT s
S
:’_l__:’: |

-t
L EMITTER Z
2 BASE

3 COLLECTOR

JEDEC -
EIAJ S§C—59
TOSHIBA 2-3F1lA

Weight : 0.012g

CHARACTERISTIC SYMBOL RATING UNIT
Collector-Base Voltage VCcBO 60 \
Collector-Emitter Voltage VCEO 40 v
Emitter-Base Voltage VEBO 6 v
Collector Current Ic 600 mA
Base Current I 100 mA
Collector Power Dissipation Pc 200 mW

— o . o

(Ta=25°C) Derate Linearly 25°C 1.6 aW/°C
Thermal Resistance ) °

(Junction to Ambient) Reh(j-a) 625 c/w
Junction Temperature Tj 150 °c
Storage Temperature Range Tstg -55~150 °c

Marking Type Name
—_—

71

=]

H

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
0 TECHNICAL DATA YTS4400

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNLIT
Collector Cut-off Current ICEV Vce=35V, Vgg=-0.4V - - 100 nA
Base Cut-off Current IBEV Vcg=35V, Vgg=-0.4V - - |-100 nA
Collector-Base - - _ _
Breakdown Voltage V(sr)CBO | Ic=0.1mA, IE=0 60 v
Collector-Emitter _ - _ _
Breakdown Voltage V(BR)CEO | Ic=1mA, Ip=0 40 v
Emitter-Base _ _
Breakdown Voltage V(BR)EBO | 1E=0.1mA, Ic=0 6 v

brpe(1) | VcE=1V, Ic=lmA 20 - -
DC Current Gain hFE(2) Vee=1V, Ic=10mA 40 - -
hrE(3) | Vee=1V, Ic=150mA 50 - 150
bhre(4) | VcE=2V, Ic=500mA 20 - -
-
Collector-Emitter VCE(sat)1l | I¢c=150mA, IB=15mA - - 0.4 v
Saturation Voltage VeE(sat)2 | Ic=500mA, Ip=50mA _ _ 0.75
Base-Emitter VBE(sat)1 | Ic=150mA, Ip=15mA 0.75 - 10.95 v
Saturation Voltage VBE(sat)2 | Ic=500mA, Tp=50mA _ _ 1.2
. VCE=10V, Ic=20mA
Transition Frequency fr 200 - - MHz
f£=100MHz
Collector Output Capacitance Cob Vcp=5V, Ig=0, f=1MHz - - 6.5 pF
Input Capacitance Cib Vgp=0.5V, Ic=0, f=1MHz - - 30 pF
Input Impedance hie 0.5 - 7.5 kaQ
Voltage Feedback Ratio hre VCE=10V, Ic=1mA 0.1 - 8 [x10-4
Small-Signal Current Gain hfe f=1kHz 20 - 250
Collector Output Admittance hoe 1.0 - 30 #S
: 1xQ Vout
Vi 1 - - 15
Delay Time td in g L ota1 <1097
8 '*'tr(scope )<4na
Vee=30V
204
Rise Time tr mlﬁs tr <208 - - 20
-2vi-t% pug2%
Switching Time ns
v 1kQ Vout
.| Storage Time | tstg tn §}4cromi<iopr | - - | 225
S| tr(scops) <4nd
Vpp=—¢
Vgg=30V
Oue -
Fall Time tf 1631[._.1_0 tg<20ns - -30
—-1av]” Du< 2%

TOSHIBA CORPORATION
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Tos"lBA SEMICONDUCTOR TOS?I:AS'T:N:ITTOR

TECHNICAL DATA

SILICON NPN EPITAXIAL TYPE (PCT PROCESS)

FOR GENERAL PURPQOSE USE SWITCHING AND AMPLIFIER Unit in mm
APPLICATIONS. ast&g
+Q.25
FEATURES: £5-015 -
S
. Low Leakage Current - [+ +i
: ICEy=100nA(Max.), Iggy=-100nA(Max.) % 5 al ? | e
@ VCg=35V, Vpg=-0.4V J 2 3
=)
. Excellent DC Current Gain Linearity Eﬁ- ©
2]
. Low Saturation Voltage « A dl,%%,
: VCE(sat)=0.4V(Max.) @ Ic=150mA, Ip=15mA iz | F it
5,
. Low Collector Output Capacitance ~ ! 1
: Cob=6.5pF(Max.) @ Vcp=5V %
. Complementary to YTS4403 : ﬁ:;;TER °
3 COLLECTOR
JEDEC -
EIAJ SC—-59
TOSHIBA 2-3Fla
Weight : 0.012
MAXIMUM RATINGS (Ta=25°C) 8 8
CHARACTERISTIC SYMBOL RATING UNIT
Collector-Base Voltage VcBo 60 v
Collector-Emitter Voltage VCEO 40 v
Emitter-Base Voltage VEBO 6 \
Collector Current Ic 600 mA
Base Current IB 100 mA
Collector Power Dissipation PC 200 mW
= o ) o
(Ta=25°C) Derate Linearly 25°C 1.6 W/ °C
Thermal Resistance °
(Junction to Ambient) Rth(j-a) 625 c/w
Junction Temperature Tj 150 °c
Storage Temperature Range Tstg -55~150 °C
Marking Type Name
s
2°x”
=] =]

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 YTs4401

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP.| MAX.| UNIT
Collector Cut-off Current IcEv VcE=35V, Vpg=-0.4V - - 100 nA
Base Cut-off Current IBEV VCcE=35V, Vpg=-0.4V - - |-100 nA
Collector-Base _ -

Breakdown Voltage V(BR)CBO | Ic=0.lmA, Ig=0 60 - - v
Collector-Emitter _
Breakdown Voltage V(BR)CEO | Ic=lmA, Ip=0 40 - - v
Emitter-Base
Breakdown Voltage V(BR)EBO Ig=0.1mA, Ic=0 6 - - v
brg(1) | Vce=1V, Ic=0.1lmA 20 - -
hFE(2) Veg=1V, Ic=1mA 40 - -
DC Current Gain hrE(3) | Vce=1V, Ic=10mA 80 - -
bhrg(4) | Vce=1V, Ic=150mA 100 - 300
hrE(5) | VcE=2V, Ic=500mA 40 - -
Collector-Emitter VCE(sat)1 | Ic=150mA, Ip=15mA - - 0.4 v
Saturation Voltage
VCE(sat)2 | Ic=500mA, Ip=50mA - -~ [0.75
Base-Emitter VBE(sat)l | Ic=150mA, Ip=15mA 0.75 - ]0.95 v
Saturation Voltage
VBE(sat)2 | Ic=500mA, Ip=50mA - - 1.2
c Vcg=10V, Ic=20mA 250
Transition Fre 5 - - MH:
duency T £=100MHz z
Collector Output Capacitance Cob Vc=5V, Ig=0, f=1MHz - - 6.5 pPF
Input Capacitance Cib Vgp=0.5V, Ic=0, f=1MHz - - 30 pF
Input Impedance hie 1.0 - 15 ko
Voltage Feedback Ratio hre VCE=10V, Ic=1mA 0.1 - 8 |x10-4
Small-Signal Current Gain hfe f=1kHz 40 - 500
Collector Output Admittance hoe 1.0 - 30 s
Vi 1x0Q T VouT
Delay Time td S4 LCrotal<10pF - - 15
N s tr(scope) <4na
- Vee=30V
16v3048
Rise Time tr tr<2ns - - 20
. —2v1" "0 pug2%
Switching Time ns
V1nolid =t Vour
Storage Time tstg 3} LCrotal <10pP - - 225
S Artr (scope) <ene
Vpp=—4V
Veg=30V
2048
Fall Time te 15"ﬁ ty<20ns - - 30
-1avI L% pu<z®

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 ot}\er

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

TECHNICAL DATA

TOSHIBA

TOSHIBA TRANSISTOR
YTS4402

SILICON PNP EPITAXIAL TYPE (PCT PROCESS)

FOR GENERAL PURPOSE USE SWITCHING AND AMPLIFIER

APPLICATIONS.

FEATURES:

. Low Leakage Current

: Icgy=-100nA (Max.), IBgv=100nA(Max.)

. Excellent DC Current Gain Linerarity

. Low Saturation Voltage

: VcE(sat)=-0.4V(Max.)

@ Ig=-150mA, Ip=-15mA

. Low Collector Output Capacitance

: Cob=8.5pF (Max.)
. Complementary to YTS4400

MAXIMUM RATINGS (Ta=25°C)

@ vgp=-10V

Unit in mm
+Q5
2.5-03
+025
15-a1 ©
~Q
3t b
o *
« ol 2 =)
d d
+H =}
a|
|
of o 3
=] EE
1 = .8
5 | &
~
[=1=} ©
+i r ~
~ l S
! T
-
7
1 EMITTER o
2. BASE
3 COLLECTOR
JEDEC -
EIAT 8C—-59
TOSHIBA 2—3F1lA

Weight : 0.012g

CHARACTERISTIC SYMBOL RATING UNIT
Collector-Base Voltage VcBO -40 v
Collector-Emitter Voltage VCEO -40 v
Emitter-Base Voltage VEBO -5 v
Collector Current Ic -600 mA
Base Current I -100 mA
Collector Power Dissipation PC 200 aW
(Ta=25°C) Derate Linearly 25°C 1.6 oW/ °C
Thermal Resistance °
(Junction to Ambient) Reh(j-a) 625 c/w
Junction Temperature Tj 150 °c
Storage Temperature Range Tstg -55~150 °c

Marking Type Name
= I

4

571
1=

=}

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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TOSHIBA

SEMICONDUCTOR

TECHNICAL DATA

YTS4402

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.| UNIT
Collector Cut-off Current ICEV Vcg=-35V, Vgg=0.4V - - {-100 nA
Base Cut-off Current IBEV VCE=-35V, VBE=0.4V - - 100 nA
Collector-Base
Breakdown Voltage V(BR)CBO | IC=-0.lmA, Ig=0 -40 B B v
Collector-Emitter
Breakdown Voltage V(BR)CEO Ic=-1ma, 1p=0 -40 B - v
Emitter-Base
Breakdown Voltage V(Br)EBO | 1g=-0.lm, Ic=0 -3 - - v

hFE(1) Vcg=-1V, Ic=-1mA 30 - -
DC Current Gain hFE(2) | VeE=-1V, I¢=-10mA 30 - _
hre(3) | Vcg=-1V, I¢=-150mA 50 - 150
hre(4) | VCcE=-2V, Ic=-500mA 20 - -
Collector-Emitter VCE(sat)l | Ic=-150mA, Ip=-15mA - - |-0.4 v
Saturation Voltage VCE(sat)2 | Ic=-500mA, Ip=-50mA _ _ ~0.75
Base-Emitter VBE(sat)1l| I¢=-150mA, Ip=-15mA -0.75 - -0.95 v
Saturation Voltage VBE(sat)2 | Ic=—500mA, Ip=—50mA _ ~ |-1.3
. VcE=-10V, Ic=-20mA
Transition Frequency fr 150 - - MHz
£=100MHz
Collector Output Capacitance Cob Vcp=-10V, Ig=0, f=1MHz - - 8.5 pF
Input Capacitance Cib Vgp=-0.5V,I¢c=0, f=1MHz - - 30 pF
Input Impedance hie 0.75 - 7.5 kQ
Voltage Feedback Ratio hre Vcg=-10V, Ic=-1lmA 0.1 - 8 |xL0-4
Small-Signal Current Gain hfe f=1kHz 30 - 250
Collector Output Admittance hoe 1.0 - 100 uS
Lk Vour
Delay Time td Vin Sl 4Crotal <10pF - - 15
r"g J,'Cr(seop)<in8
Vog=—30V
Rise Time tr 2VU° tp<2ns -] - | 2
—lsvzoua Du=2%
Switching Time ns
- 10 Vour
Storage Time tstg Vin c8: ;cr.om<10pr - - 225
K| tr(scope) <4n8
Vpp=4V
1av Veeg=—30V
Fall Time tf --+0 te<20ns -- - 30
_lsvzoﬂs Du=2%
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SEMICONDUCTOR

TECHNICAL DATA

TOSHIBA

TOSHIBA TRANSISTOR
YTS4403
SILICON PNP EPITAXIAL TYPE (PCT PROCESS)

FOR GENERAL PURPOSE YUSE SWITCHING AND AMPLIFIER Unit in mm
APPLICATIONS. +0a5
25-03
+025
FEATURES: L5-Ql o
~O
. Low Leakage Current : i?
(2]
: IcEy=-100nA (Max.), Ipgy=100nA(Max.) sl .37 3
H -+
@ Vgg=-35V, Vpg=0.4V 3 o 3
. Excellent DC Current Gain Linearity ° B
L] ©
. Low Saturation Voltage L °l 33
348 +1
: VCE(sat)=-0.4V(Max.) @ Ic=-150mA, Ip=15mA e ! ]"+ ©
L :
. Low Collector Output Capacitance A ! - it
¢ Cop=8.5pF (Max.) @ Vcp=-10V ?
. Complementary to YTS4401 L EMITTER  ©
2. BASE
3 COLLECTOR
JEDEC -
EIAJ SCc-59
TOSHIBA 2-3F1lA
Weight : 0.012
MAXIMUM RATINGS (Ta=25°C) '8 &
CHARACTERISTIC SYMBOL RATING UNIT
Collector-Base Voltage VcBo -40 \'
Collector-Emitter Voltage VCEO -40 \'4
Emitter-Base Voltage VEBO -5 v
Collector Current Ic -600 mA
Base Current I -100 mA
Collector Power Dissipation PC 200 mW
= o g o
(Ta=25°C) Derate Linearly 25°C 1.6 W/ °C
Thermal Resistance °
(Junction to Ambient) Reh(j-a) 625 c/w
Junction Temperature Tj 150 °C
Storage Temperature Range Tstg -55 ~150 °
Marking Type Name

> T

=] =}

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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TOSHIBA

SEMICONDUCTOR

TECHNICAL DATA

YTS4403

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP.| MAX. | UNIT
Collector Cut-off Current ICEV VCcE=-35V, VBg=0.4V - - |-100 nA
Base Cut-off Current IBEV VcE=-35V, VBE=0.4V - - 100 nA
Breakdown Volsage V(R)cso | e==0-laA, Ig=0 |- -]
§3§i§§§3§'§2’i§§§2 V(BR)CEO | Ic=-1lmA, Ip=0 =40 | - - v
g:::lt:;;:a‘slzltage V(BR)EBO | Ig=-0.1lmA, Ic=0 -5 - - v

hrg(1) | VceE=-1V, Ic=-0.1lmA 30 - -
hre(2) | Vce=-1V, Ic=-1mA 60 | - -
DC Current Gain hrg(3) | Vce=-1V, Ic=-10mA 100 - -
hFE(4) | VcE=-1V, Ic=-150mA 100 - 300
hre(5) | VCE=-2V, Ic=-500mA 20 - -
Collector-Emitter VCE(sat)l | Ic=-150mA, Ip=-15mA - - |-0.4 v
Saturation Voltage VCE(sat)2 | Ic=—500mA, Ip=-50mA _ _ |-0.75
Base-Emitter VBE(sat)l | Ic=-150mA, Ip=-15mA -0.75} - [-0.95 v
Saturation Voltage VBE(sat)2 | Ic=—500mA, Ip=—50mA — _ |-1.3
VCE=-10V, Ic=-20mA
Transition Frequency fr 200 - - MHz
£=100MHz ]
Collector Qutput Capacitance Cob Vcp=-10V, Ig=0, f=1MHz - - 8.5 pF
Input Capacitance Cib VgB=-0.5V, I¢=0, f=1MHz| - - 30 pF
Input Impedance hie 1.5 - 15 ko
Voltage Feedback Ratio hre VcE=-10V, Ic=-1mA 0.1 - 8 |x10-4
Small-Signal Current Gain hfe f=1kHz 60 - 500
Collector Output Admittance hoe 1.0 - 100 2s
Delay Time td Viaoh g ;cmvtigilopw - - 15
~ ""Cr(scolx)<4n5
Veoo=-30V
Rise Time tr _f:vtro tr<2ns - - 20
Switching Time 2040 Sz ns
Storage Time tstg vini%ﬁ;zogfiloﬂ - - 225
vap=iV ] J’vtr(scopo)<4n5
) Lev Veo=—30V
Fall Time tf P 0 tg<20ns - - 30
2048 Dus=2%

-398 -

TOSHIBA CORPORATION




SEMICONDUCTOR TOSHIBA DIODE

TOSHIBA DLN914, DLN914A, DLN914B
TECHNICAL DATA SILICON EPITAXTAL PLANAR

Unit in mm

COMMUNICATION AND INDUSTRIAL APPLICATIONS.
HIGH VOLTAGE, ULTRA HIGH SPEED SWITCHING APPLICATIONS.

FEATURES:
. Low Forward Voltage : Vp=1.0V (Max.)

151.35+0.

. Small Total Capacitance : CT=4pF (Max.)
. Fast Reverse Recovery Time : trr=é4ns (Max.)
. Hermetically Sealded Miniature Lead Less Glass Package.

3 3
CATHODE MARK §.' 5
MAXIMUM RATINGS (Ta=25°C) )
CHARACTERISTIC SYMBOL RATING UNIT 1
Maximum (Peak) Reverse Voltage VRM 100 v
Reverse Voltage VR 75 v
Maximum (Peak) Forward Current IFM 450 mA e —
Average Forward Current Io 150 mA ELAT —
Surge Current (lus) IpsM 2 A || Tosurma 1-1D1a
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(1) [ IF=10mA - 10.75 ] 1.0 v
Forvard Voltage DLN914A| Vp(2) | Ip=20ma - lo.79 [ 1.0 v
VF(3) | IF=5mA 0.62 |0.67 (0.72 \Y
DLN914B VF(4) | IF=100mA, t=10ms - 0.9 | 1.0 v
IR(1) | VR=20V - - 25 | na
Reverse Current IR(2) | V=20V, Ta=150°C - - 50 uA
IR(3) | VR=75V - - 5 nA
Total Capacitance Cr Vg=0, f=1MHz - 0.9 | 4.0 pF
Reverse Recovery Time trr If=10mA, VR=6V - 2.0 | 4.0 ns
RL=100Q, Iyr=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. TOSHIBA CORPORATION
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SEMICONDUCTOR

DLN914, DLN914A, DLN914B

TECHNICAL DATA

TOSHIBA
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SEMICONDUCTOR TOSHIBA DIODE

TOSHIBA DLN4148B
TECHNICAL DATA SILICON EPITAXIAL PLANAR

COMMUNICATION AND INDUSTRIAL APPLICATIONS. Unit in mm

HIGH VOLTAGE, ULTRA HIGH SPEED SWITCHING APPLICATIONS.

FEATURES: -3
. Low Forward Voltage : Vp=1.2V (Max.) E
. Small Total Capacitance : CT=3pF (Max.) X ]

. Fast Reverse Recovery Time : typ=é4ns (Max.)

. Hermetically Sealded Miniature Lead Less Glass Package.

g
3|
CATHODE MARK HO
L
MAXIMUM RATINGS (Ta=25°C) S
CHARACTERISTIC SYMBOL RATING UNIT t
Maximum (Peak)
Reverse Voltage VR 100 v
Reverse Voltage VR 75 \
Maximum (Peak) JEDEC -
IFM 500 mA
Forward Current EIAT _
Average Forward Current Ip 200 mA TOSHIBA 1-1D14A
Surge Current (1 sec) IFsM 700 mA | Weight : 0.029g
Power Dissipation P 300 mW
Junction Temperature Ti 175 °
Storage Temperature Range Tstg -65~175 °c
ELECTRICAL CHARACTERISTICS (Ta=25°C)
CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.] MAX.| UNIT
Forward Voltage VF(1) IF=10mA - 0.75} 1.0 \Y
VF(2) Ip=100mA - 0.95{ 1.2 v
Reverse Current IR(1) | VR=20V - - 25 nA
IR(2) | VR=75V - - 0.1 uh
Total Capacitance Ct VR=0, f=1MHz - 1.5 | 3.0 pF
Reverse Recovery Time trr VR=6V, Ip=10mA - 2.0 | 4.0 ns
Rp =100 (Fig.)

TOSHIBA CORPORATION
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SEMICONDUCTOR

TOSHIBA
TECHNICAL DATA DLN41438

Fig. trr TEST CIRCUIT OUTPUT WAVEFORM
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SEMICONDUCTOR TOSHIBA DIODE

TOSH'B DLN4446, DLN4447, DLN4448, DLN4449
TECHNICAL DATA SILICON EPITAXIAL PLANAR
COMMUNICATION AND INDUSTRIAL APPLICATIONS. Unit in mm
HIGH VOLTAGE, ULTRA HIGH SPEED SWITCHING APPLICATIONS.
FEATURES : i
. Low Forward Voltage : Vp=1.0V (Max.) E’
. Small Total Capacitance ¢ CT=4pF (Max.)

. Fast Reverse Recovery Time : trr=4ns (Max.)

. Hermetically Sealded Miniature Lead Less Glass Package.

MAXIMUM RATINGS (Ta=25°C) 2 S
ol o+
CHARACTERISTIC SYMBOL RATING | UNIT || CATHODE MARX ] 3
Maximum (Peak) Reverse Voltage VRM 100 v o
Reverse Voltage VR 75 v T
Maximum (Peak) Forward Current IrM 450 mA
Average Forward Current Io 150 mA
Surge Current (las) IrsM 2 A T3oEe -
Power Dissipation P 300 mW E1AJ _
Junction Temperature Tj 200 °C_|| Tosu1iBa 1-1D1a
Storage Temperature Range Tstg -65~200| °c Weight : 0.029g
ELECTRICAL CHARACTERISTICS (Ta=25°C)
CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP.| MAX.| UNIT
DLN4446/7 | Vp(1) | IF=20mA - Jo.79 | 1.0 v
V(2 IF=5mA 0.62 10.67 }0.72 v
Forward Voltage pLiadas VEE:;; I§=100mA, t=10ms - 0.9 | 1.0 \Y
VF(4) | Ip=5mA 0.63 |0.68 [0.73 v
PINAS e () | Tr-30mA ~los |10 v
IR(1) | VR=20V - - 25 nA
Reverse Current IR(2) | Vr=20V, Ta=150°C - - 50 uh
IR(3) | VR=75V - - 5 2A
Total Capacitance DLN4446/8 | Cr(1) | VR=0, f-1Miz - 0.9 | 4.0 pF
DLN4447/9 | Cr(2) | VR=0, £=1MHz - 09|20/ pF
Reverse Recovery Time trr ;i:i(?ong: :i:izﬂ’m - 2 4 ns

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

i i i i i . license is granted by implication
rights of the third parties which may result from its use. No A CORPORATION
or otherwise under any patent or patent rights of TOSHIBA or others. TOsSHIB
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SEMICONDUCTOR

TOSHIBA
0 TECHNICAL DATA DLN4446, DLN4447, DLN4448, DLN4449
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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 Offices

CENTRAL AREA:

1101A 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




