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28C2920, 25C2429, 25C2429A, 25C2964, 25C2965
Silicon High Speed Power Transistor
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DESCRIPTION

This serles are silicon NPN pfaner general purpose, high power switching
transistors fabricated with Fujitsu’s unique Ring Emitter Transistor
{RET) technology. RET devices are constructed'with multiple emitters
connected through diffused ballast resistors which provide uniform
current density, This structure permits the design of high power
transistors with superior switching characteristics and frequency
response in high current applications.

This series are especially well-suited for high speed/high voltage

OUTLINE DIMENSION
JEDEC TO-3

switching systems or other applications where large SOA is required.

Features

* High voltage

* Ultra-fast switching
* Large safe operating area

Outline of the Series (Ta = 25 °C)

S ey
] $%
Applicatio Bhd ]
pPp ns + -} EH
* Switching regulators 4 gg|
* Motor controls 2ustelioe ""g’h -
% Ultrasonic oscillators B
% Class C and D amplifiers t¢ Emiver % Bem 3 Colector {Case)

* Defiection circuits

Dunengion in inches and IniTirsters}

Veeo (V) tgg (us) ty (us) Operating Frequency Range
Parts Number Min, Typ.at 10 A Typ.at 10 A of Switching Regulator
25C2920 400 1.80 "1 0.18 *t 20~50 kHz
2502429 400 180 2 041 °2 N
25C2429A 450 ‘ " 50~ 100 kHe
25C2964 400
0.84 *2 010 *2 100~200 kHz
25C2965 450
*1: gy =—lga=1A, *2:lg1=—lg2=2A
Maximum Ratings {Ta =25 °C)
Test Ratings .
. MHem OYmbol | Gondition [ 75C2070 |25C2430 | 25C2429A | 25C2964 | 26¢2065 Unit
Storage Temperature Tstg —65 ~ +176 °c
Junction Temperature T +176 ) °c
Collector-Base Voltage | Vego 450 { 600 v
Emitter-Base Voltage Veso 7.0 \'4
Collector-Emitter Voltage{Vceo 400 I 450 I 400 l 450 v
Collector Current-
Continuous Ic 15 A
. Py S
Collector Current-Pulsed | Ip DVTR. sﬂ;r;\GS 20 A
Base Current-Continuous | 1g ) [ A
Collector Power P
Dissipation Pc Te=257C 150 w
Copyrlght© 1690 by FUNTSU LIMITED snd FuJltsu Microstsctronlcs, fnt.
MAY 1982
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25C2920, 25C2429, 28C2429A, 25C2964, 25C2965

® Test Circuit used for Measurement of Switching Time {Resistive)

-l
2000 1] Is ler
AN T.U.T. . — [t]
Ig2 Ry . f g2 .

Vin Rgs

Pw =50uS Vgg =6V 'I’vcc =150V 90%
D.R.<1% | ‘ !
Ic 10 10%
C2920 ¢ It =—lg2=1c/10 <
Ic/6
¢ tseg te

C2429, C2429A, C2964, C2965 : Igq = —lg2 =

® Test Circuit used for Measurement of
V cexisus) and Reverse Bias Safe Operating Area

L =200 uH

t Adjusted to Obtain Ig

t = Lcml {ic)
Vee
—_—
Vin la2
Res
VeEe(ofh) Vee
T #sv -[vclamp 20V '

@ Veexisus)
lc=8A, lp1=2A, lgz=~1A, Rgg =5, Veramp =450V

® Reverse Bias Safe Operating Area
181 <4A, lga=~1A, Rgg =50
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25C2920 7-33-13

Silicon High Speed Power Transistor

ABSOLUTE MAXIMUM RATINGS (Ta=256°C)

Rating ) Symbol 25C2920 Unit
Collector to Emitter Voltage Vceo 400 v
Collector to ilase Voltage Veeo 450 \'
Emitter to Base Voitage VEeso 7 v
Collector Current-Continuous Ic 15 A
Collector Current-Pulsed { visw;gés b tee To20 A
Base Current-Continuous I 5 A
Collector Power Dissipation (Tg = 26°C}|  Pc 150 w
Junction Temperature T 175 °c
Storage Temperature Range Tstg —65~4+175 °c

ELECTRICAL CHARACTERISTICS (Ta=25°C)

Limits
Parameters Symbols Test Conditions " Unit
Min. | Typ. | Max,
Collector to Base Breakdown Voltage Visriceo |lc =100 pA, lg=0 450 | - - v
Emitter to Base Breakdown Voltage Vigrieso [le=1mA, Ic=0 7| — - \'
Collector to Emitter Sustaining Voltage Veeotsus) {lc =1 A, Rpg == 400 | — - \
N
Collector to Emitter Sustaining Voltage Veexisus) | lc = 8A, lg2=—1A, L=200pH] 450 | - - v
Collector Cutoff Current lcBo Veg =450V, 1g=0 - - 100 | A
Emitter Cutoff Current leso Vegg =6V, Ic=0 - — 1100 | pA
DC Current Gain hee Vee =2V, Ic=10A (2} 10| 13| 30| -
Collector to Emitter Saturation Voltage Vcetsat — 1056 1.0 \
Ic=10A, lg=1A (*2)
Base to Emitter Saturation Voltage VBE sat) - 124} 1.5 \
Qutput Capacitance Cob Vg =10V, Ig =0, f=1MHz| — | 240 - PF
Gain Bandwidth Product fr Vee =10V, Ic=2A - 30 - | MHz
Rise Time t; — 1020 | 05 |pus
Veg= 160V
Storage Time teg 1 —~ |1.80 | 3.0 |ps
lc=10A, lgg =—lg2=1A -
Fall Time t¢ - {0.18 0.3 |us
*1 Test Circuit
*2 Pulsed Py S 300pus, Duty Ratio £ 6 % MARCH 1981

Copyright© 1960 by FUJITSU LIKRTED and Fufitsu Microetectronics, Inc,
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285C2920

Switching Time

DC Current Gain T T T T T -
- 3 e —F1—F
S mi Lo Ve = 150V
-E HHEH 5[z %c * 181 = 182 1c/10
€ s Vee =2V Pulsed (50 pS}
5 e= 180 N Duty Cyela=1 %
- 15.C NN :
€ 20t “: - \\ 2 e \\\:\ 1
o L N I P i \ |
g ! _ N
3 10 7] %
1) 2 2%
=) - —
005 01 02 05 1 2 65 010 20 =T 7
2 75°C 7
Collector Current Ig (A) & 05 e NN 1
> Y
o U\\\ < f// /f
N 4V
02 NSRRI A
.2 NN TSR
N . o S 4>
Gain Bandwidth Product w [N
50 ot 29 N
8 Te=26°C
3 Vee =10V
& L1 ~ 0.05
£5 =d
2 S » //
=
2 L]
& 10 1 2 5 10 20
£ Collector Current Ig (A)
(L]
5 0.1 0.2 05 1 2 6 10
Collector Current Ig {A) Reverse Bias Safe Operating Area
Te=26°C
1 (puise} max. L=200puH
_ 2 Ig2=—1A —
. < Rgsz =50
Output Capacitance = \ 882
T 2 *1 Test Circuit _|
! Te=26°C ] £ \
o f=1MHz - £
&§ 60 ‘:5) \
§ = N S 10
T3 P
g 200 =~ 8
8 N 3
& 100
8 T+
g T ]
o 5O |
2 B 10 20 50 100 200
Collector-Base Voltage Vg (V) o
0 100 200 300 400 600
Collector-Emitter Voltage Veiamp (V)
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28C2920
Switching Time
Vee = 150V
ic=10A
Pulsed (50 uS) ’ .
Duty Ratio=1% Saturation Voltage
| )
tstg—lB2 o _
6 Tc=26"C z
2 4,
Z 2
o
>
N 3 = !
~ - § Pae Ss2== 4
a NN N Sosl | mreR— T =T /
3 e o
. 2 7, < % ' VBE(sat
s, B
¥ NG 3 o2 fg = 1c/10 —
N s oarerele L[] Vegsat)
1 g ‘ :?lg'g 2 — 1
-] P10
5 BT
-0.8 -1 -2 605 04 02 05 1 2 5 10 20 -
g2 (A) Collector Current g (A}
t¢ ~ Is2 o
0E Tc=26C
—g } L\ Collector Saturation Region
7S
0.2 75 - r—r—ry
& 4 I INEY Te=25°C
2 -~
\" 22 E|A E,A lEA |7Al 11)Al
\ wow )
O @
0.1 >> 2
&
—0% -1 —2 2
>3
g2 (A) =S Vee
£z YA
- oot
te— I8y ° 5 £ 1 : /;/
Tg=256°C 5 uE; 1 A A T h—1 10
g & A 3A 13y O
T8 1 =
[& 3y 3] cE
0.2 A
2 LR =
3 7 \ \\ N 1
e AN . NI —
b a 1 I
0.1 V- ° 005 01 02 05 2 5
05 1 2 Base Current lg {A)
Igy (A}
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28C2920
Forward Bias Safe Operating Area
T I A B |
HHE Te=256°C |
Ie ) max, .
20 _L:_"&._ \ N 4:;»~ Single Pulse L}
N
10 %
Thermal Response Z s ~oh N
8 Te=25°C | ° i
g 1 N e 2
gg : g A
ki EEIE i 3 1 \ \
L == I e RE=h
E o t”f*—]D=t,It, I g 05
E LH 3 \ A
e © 0.2
HHH P
| N N O O O A 04
05 1 2 § 10 20 60 100 200 600 1000 =
Time or Pulse Width t; (mS) 0.05,
6§ 10 20 50 100 200 500
. Collector-Emitter Voltage Vgg (V)
Forward Bias Safe Operating Area Forward Bias Safe Operating Area
T T (I A A B T I
| ! I Te=76°C 4 H ! Te=126°C {H
20 - Yoblst) max, 8 Single Pulse [1] 20 |fe (o rax. - Singte Pulse {1
N
NN
10 AN 5 10 AN Q{
AN 7 1)
< iz - PARSN
= 6 < 5 N
© ng .:.! N :
O, —
£ 2 & g 2 PRI
5 8
3 LN 3 1 X2
g L X, 5 C
& 05 g 05 AV
8 3~ N
02 02 N
N
0.4 041
0.05 0.05
5 10 20 50 100 200 500 5 10 20 &0 100 200 500
Collector-Emitter Voltage Veg (V) Collector-Emitter Voltage Vg (V)
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PRODUCT PROFILE
25C2429, 25C2429A
Silicon High Speed Power Transistor

ABSOLUTE MAXIMUM RATINGS (Ta= 25 °C)

Rating Symbol 28C2429 28C2429A | Unit
Collector to Emitter Voltage Vceo 400 450 \"
Collector to Base Voltage Vaeo 450 600 \"
Emitter to Base Valtage Veso 7 7 \'
Collector Current-Continuous 7 13 15 15 A
Collector Current-Pulsed (g“éséig 9'25) lcp 20 20 A
Base Current-Continuous is 5 5 A
Collector Power Dissipation {T¢ =25°)| P¢ 150 150 w
Junction Temperature ) T 175 176 °c
Storage Temperature Range Teatg —65~+176 | -66~+176 | °C

ELECTRICAL CHARACTERISTICS (Ta=25°C)

Limits
Parameters Symbols Test Conditions Unit
Min, | Typ. | Max.
28C2429: I¢c = 100 pA, tg=0 450 | — - v
Collector to Base Breakdown Voltage V(BRICBO
2SC2429A: Ic =1mA, lg=0 600 | — - \'/
Emitter to Base Breakdown Voltage Vigriggo | le=1mA, Ic=0 7 - - Vv
25C2429 | 400 | — - v
Collector Emitter Sustaining Voltage Vceo(sus) | lc = 1 A, Rgg ==
25G2429A] 450 - — A"
Collector to Emitter Sustaining Voltage | Veexisusy | lc =8A, lga=—1A, L=200uH (*1) |450 - - \Y)
25C2429: Vep =450V, g =0 - — 1100 | pA
Collector Cutoff Current tceo 25C2420A: Vo =500V, e =0 — —T100 | eA
Emitter Cutoff Current lego Ve =6V, Ic=0 - - 100 | pA
DC Current Gain heg Vee =56V, Ic=10A (*2) | 10| 15 40 -
Collector to Emitter Saturation Voltage | VeEe(sat) — (056 1.0 A"
- lc=10A, Ig=2A (*2) =
25C2429 - 1. 20
Base to Emitter Saturation Voltage VBE (sat) c 25 v
28C2428A | — |1.25 | 15 \'4
Output Capacitance Cob Veg =10V, Ig =0, f=1MHz - 240 - PF
Gain Bandwidth Product fr Vee=10V, Ic=2A - 30 — | MHz
Rise Time te — 1013 | 05 | ps
Vee = 150V
Storage Time tstg 1 | — [1.80 25 | us
Ic=10 A, Ig1 =—lg2=2A
Fall Time \{3 - |01 0.3 Hs
*1 Test Circuit i ) MARGH 1981

*2 Pulsed Py < 300 s, Duty Ratio <6 %

Copyright© 1990 by FUSTSU LIMITED and Fuftsu Microstectronics, Inc.
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2802429, 28C2429A

Switching Time

T } |3 1 1 -
DC Current Gain HH Voo = 160V
= T 181 =182 =1c/5
w Vee=5V T S 175°cH tug [ Pulsed (50 S)
£ 50 = 28 9| e Duty Cycle=1%
£ [re= SAS
] L \\\\\\~\
¢ N : S
S 20— N\ X ~\\
5 3 o
(&) N
o 10 \ & 1
(] 3 L
5 = -
005 0.1 02 05 2 5 10 20 05 b
g /
= = 7
Collector Current ¢ (A) & iy +
02
9 AN LA N
NE
Nl tec 4’( //‘f
0.1 INEN 9 -
% %
[ -~ $25 S 47
Gain Bandwidth Product T B4 A
50 005 =
k5] s
32 Te=25"C ]
<4 Vee=10V |
e —_,/
‘1’3% 20 = 1 2 5 10 20
2= ] Collector Current Ic (A}
g e
o 10
£
3 Reverse Bias Safe Operating Area
6 v v
0.1 02 05 T 2 5 10 I l Te=25°C |
Collector Current I (A) |II= {pulse) max. L=200pH
. 20 tgz=—1A —
< Rpg2~59%
o \ «1 Test Circuit ™|
.. -
Output Capacitance - § \
[y {8 —— — 5
e Te=26°C 1 © \
& 500 - =1MHz 1] &
F~ 2 10
K]
‘g 200
8
[
£ 100 P
B
8 o 0
1 2 5 10 20 60 100 200 0 100 200 300 400 500
Collector-Base Voltage Vgg (V) Collector-Emitter Voltage Veiamp (V)
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28C2429, 25C2429A
Switching Time Veo = 150V
Ic=10A
tstg—Ig2 . Pulsed {50 uS)
5 Te=26°C Duty Ratio=1%
N N
%, 4
2 \f ?4\\ Saturation Voltage
7] ) 3 11
g ™~ 11
§ Ig =1¢/5
OF 1 I~ :>: 2 8 c/
85 ,
£1 AmEni m
> o [re= 25705 == = H
- .5 >~ 05 : ::“‘ o B i H !
E g |50|'C 1 =
-1 -2 -5 2w 4
88 74
a2 (A) > 7 i |
0.2} 7
te—1B2 o TeTEEN Vesimy T
Tc=25°C R -_—1s;c'% A
0.5 i 0 ﬁ
| S O | | . —
_ I I
005 01 02 05 1 2 5 10 20
Collector Current g {A)
02|
g LI _
o T Collector Saturation Region
& é_q
0.1 \1& o1 paa | 4 [ AT To=25°C
N \
AN
N — -
= ss \
0.05 | wow
-1 -2 -5 S
g2 (A) 8
! £ |
tr— 1 G A
=25° > 8 Vee A
0.2 Te=25 ¢ 55 \ ol T
E> \ 2 [T
u% § 1 5A = 2 _—
o, { £ N s s ma s
4 §\? B I.; \ \ Vee
a 0.1 . = -
.g‘_ \74} = 8 & \ \ \ | I [
" i N N —
]
o 4
0.05— 2 5 - 005 0.1 02 05 1 2 s
Base Current 1g {A)
g1 (A)
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25C2429, 2SC2429A
Forward Bias Safe Operating Area
T 11T
* I‘: J[Allu!)!mu.! - Tc = 25 °c T
20 A Y Single Pulse {1
Thermal Response 10 JL PR
T T '° <. "o
§ 1 '{c ? 25 C| H < s > \\%
2 o AN
d5o0s R —auiii s £ 2 X
B R o i ta £
B D=/t 3 1 S \
.,E, &:5 02 ,:—}“CZ%F/{ i —LT}-——} 1/t s X 3
E ;2%‘ 11 i g os
0.1 HH =
= e ¢ e r 3 \
I (SN [ ) | . ) (]
| — - £ I I I 6 A N N N 0.2
T 2 5 10 20 50 100 200 500 1000
Time or Pulse Width t; {mS) 0.1
N -
005 —NEHH
it
§ 10 20 60 100 200 500
Collector-Emitter Voltage Vg (V)
Forward Bias Safe Operating Area Forward Bias Safe Operating Area
T S
[ i} o I
TTE Te=75"C ] Ly s
< (pulse) mix. . A Te=125"C H] .
20 iSmglta Pulse -1} 20|l ol mae. Single Pulse ]
X
10 \\ ‘: 10
CEELYAN
g 5 A Q’..-.s.:\\“«r g 5 o) 4
L o ;‘%
- 2 - 2 C N
g § GIRY
S 9 A} } E
o = N 3 ! X
S o5 \ ] 5 A\
§ g 05 Ly —
= =2
© o2 Y 8 42
A
ot 0.1 A
<. H
&Hs H
0.05 éﬁé 0.05
il ggﬁi
Y T
5 10 20 . §0 100 200 60 5 10 20 50 100 300 500 L
Collector-Emitter Voltage Vcg (V) Collector-Emitter Voltage Ve (V)
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- PRODUCT PROFILE
25C2964, 25C2965
Silicon High Speed Power Transistor

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Rating Symbol | 25C2964 25C2965 Unit
Collector ta Emittor Voltage Veceo 400 450 \
Collector Base Voltage Vceo 600 600 \
Emitter to Base Voltage Veso 7 7 v
Collector Current-Continuous le 15 15 A
Collector Current-Puised (EwRS-é%';‘GS ) lep 20 20 A
Base Current-Continuous Ig‘ 5 5 A
Collector Power Dissipation {Tg =25°C) | Pg 150 150 w
Junction Temperature Ti 176 175 °c
Storage Temperature Range Tsg —66~+176 | —656 ~ +1756 °c

ELECTRICAL CHARACTERISTICS {Ta= 25 °C)

Parameters Symbols Test Conditions Limits Unit
Min. | Typ. | Max.
Collector to Base Breakdown Voltage Vigaiceo | lc=1mA, Ig=0 600 | — - \Y
Emitter to Base Breakdown Voltage Vigrieso [ le=1mA, Ic=0 7 - - A"
) ) 2sc2964 [ 400 | - | —
Collector to Emitter Sustaining Voltage Vceo(sus) | Ic =0.8 A, Rgg ==Q - v
_ 25C2965 450 — - v
. oy (.1
Collector to Emitter Sustaining Voltage Veexisus) | lc =8 A, lgz =—1A, L=200uH : 450 — - v
Collector Cutoff Current lceo Ve =500V, Ig=0 - - 100 | pA
Emitter Cutoff Current 1eso Veg =6V, ic=0 - - 100 | pA
DC Current Gain hee Vee =5V, Ic=10A (*2) 7| 85 20 —
Collector to Emitter Saturation Voltage VCE (sat) - 1075 1.5
ic=10A, 1g=2A *2
Base to Emitter Saturation Voltage VBE (sat) © 8 2 - |1.26 1.5
Qutput Capacitance Cob Veg =10V, Ig =0, f=1MHz — 230 - pF
Gain Bandwidth Product fr Vee=10V, iIc=2A - 28 - MHz
Rise Time t — loas |05 | us
N Vee =150V
Storage Time stg . — (o0.84 10 | us
- Ic=10A, Igg =—lgz=2A "1
Fall Time tf - |0.10 03 | us

*1 Test Circuit
*2 Pulsed Py < 300 us, Duty Ratio <6 %

Gopyright© 1990 by FUJITSU LIMITED and Fujitew Microelectronics, Inc.
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28C2964, 25C2965
DC Current Gain Switching Time
1T T ' T T T N -
- H—t— Vee = 180 V
=5V
w go Veeg =56 1g1 =—lB2=1¢/5
£ ] Pulsed (50 4S)
.% T 160°C| I Duty chI:; i
9 20 el =] N <
2 ::l‘c- 1 T+ ) ] \17#-\:: tus 5;5:
2 10 1 L= N ~L 1 |
a —-25c| 28°¢ I~ N7 .o
8 NN g T NN
SN 3 ¥
[=] 5 -— ~ yi ) —
UM AR
% o8 7
g v N 7] .
- ©
006 01 02 05 1 2 10 20 « P <
Collector Current I {A) = ,/Il/(\c,.
02| % e 7 r 5
. . AR //
Gain Bandwidth Product 04 i
g Te=28°C | i =F
3 1 Vee=10V] 0.05
= T
5E LT N
§ z 20 »>
£ L
BF ] 1 5 10 20
o 10
5 Collector Current Ig (A}
[X] 0.2 0.5 1 2 5 10
Collector Current Ig (A)
Reverse Bias Safe Operating Area
Tc=26°C
20 e (pulsel max. :-= 200{‘ t:
: B2="— —
Output Capacitance Rggp2 =6
T »1 Test Circuit ™ |
Te=26°CI—H 2 \
f=1MHz I
§ 500 A — &
-
8 ] 5
™ = =
a8 ™ 3
8 200 210
S8 5
ge S g
8 100 8
50 1 20 50 Pl
Collector-Base Voltage Vg (V)
° 100 200 300 400 600
Collector-Emitter Voltage Celamp (V)
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28C2964, 25C2965

Switching Time

Vec =150V
lc=10A

Puilsed (50 uS)
Duty Ratio=1%

tyrg - Ig2
Te=26°C
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This Materi al

Collector-Emitter Voltage Voe (V)

Vge (V)

Base-Emitter Voltage

Saturation Voltage
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Base Current Ig (A)
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252964, 25C2965
Forward Bias Safe Operating Area
FIEEE ¢ 1 LS H 1 O NN
R L fe=25°C
20| (:‘:L"“') max < JHij | single Puise
Thermal Response . . & - 4
P Te=25°C 10 RPN cH
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05 1 2 5 10 20 50 100 200 500 1000 o 02 =
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0.05 i
il
5 10 20 50 100 200 600
Collector-Emitter Voltage Vg (V)
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fiilimn
il Te=75°C |{ e T T seen
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