[ . ——

FUJITSU MICROELECTRONICS

3LE D 374972 00LL590 O EAFMI
(p T-33-0]

oAt FU]ITSU

PRODUCT PROFILE

2SC3178, 28C3059, 25C3060, 25C3061

Silicon High Speed Power Transistor

DESCRIPTION

This series are silicon NPN planer 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 ballast resistors which provide uniform current density. This structure permits the design
of ?igh power transistors with superior switching characteristics and frequency response in high current
applications.

This series are especially well-suited for-high speed/high voltage switching systems or other applications
where large SOA is required,

Features Applications

o High voltage ® Switching regulators

® Ultra-fast switching e Motor controls

@ Large safe operating area o Ultrasonic oscillators -

@ Class Cand D amplifiers
® Deflection circuits

Outline of the Series

ltem Symbol 28C3178 i 25C3059 l 2SC3060 | 25C3061 | Unit
Collector to Base Breakdown Voltage Veso 1200 ] v
Collector to Emitter Breakdown Voltage Veeo 850 v
Emitter to Base Breakdown Voltage Veso 7 v
Collector Current {continuous) ic 2 5 10 A
Collector Current {pulsed) Iep 4 8 20 A
Collector Power Dissipation Pc 80 100 1860 200 w
Reverse Bids Safe Operating Area @ 900V RBSOA 25 8 7 A
Rise Time (Typ.) ) t, 0.20 s
Storage Time (Typ.) tstq 2,60 us
Fall Time (Typ.} ts 0.07 1;ls
Collector to Emitter Saturation Voltage (Typ.) Vee(san 0.3 A
Base to Emitter Saturation Voltage (Typ.) Vee(say 1.0 \
Package - TO-220 TO-3 -
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28C3178

OUTLINE DIMENSION

OUTLINE DIMENSION
JEDEC TO-220

52
2

N

&
X
0.244
16.2)

15.4 MAX, ]

0.606 MAX,

3
o
g
’ MAX,|
63 Mk:l
1

-]
0248
0.5 MIN,

12,7 MIN]

0020
la.s)

a2
%
£
0.110 MAX.
2.8 MAX)

il

1: Basa  2: Collector
3: Emitter

A~ Db In Inches {milti

0.169 MAX,
{4 3MAX)

1

4: Fin (Collsctor)

0.047
(12}

1-94

This Materia

25C3059
2SC3060
28C3061

0,157014.00}

OUTLINE DIMENSION

JEDEC TO-3

g

e P 3
—Q g
- <<
S [3=2
s
i) oz

2

g
g
g9
29
-2

Lo 118720010
130.161%-2%

1.57 MAX.
{4Q O MAX.Y i

o_sss““"“ =)
1169°%%)

1: Basa 2{ Emitter 3; C«;lloctor {Cass)

D lons In Inches

ot

BT MAX. {27 GMA

s}

Copyrighted By Its Respective Manufacturer

P SUSUU PV S S S S




B P RS p—

t L. el

FUJITSU MICROELECTRONICS 3LE D 3749762 001k59R '-l EFMI

T-33-p/

28C3178, 25C3059, 25C3060, 25C3061

TEST CIRCUIT USED FOR MEASUREMENT OF SWITCHING TIME (RESISTIVE)

' g1
8
———le ——0
laz
By
Vin
Vee % 400V 90% 90%
Pw =50 us
DR. 1%
ig1=—lg2/3 = Ic/10 10%
s1=—lg2 c e _j 0%
tr trg ty
TEST CIRCUIT USED FOR MEASUREMENT OF
Veex (sus) AND REVERSE BIAS SAFE OPERATING AREA
le  L=timH
t, Adjusted to Obtain i¢
le +. Leoullc)
1 vee
Vin Vee
= 70V
VeEe(otf) Vetamp N
£8V o
Veex (sus) REVERSE BIAS SAFE OPERATING AREA
Type No., I (A} lg2{A) Rgglif) Type No. tg2{A] Rggin)
253178 2503178 ]
25C3059 25 -0.3 20 2503059 -0.3 20
2563060 6.0 06 10 2503060 -0.6 10
25C3061 7.0 -1.2 5 28C3061 -1.2 ]
Veclamp = 900V
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25C3178

Silicon High Speed Power Transistor

T+-33~0/

ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value Unit
Collector to Emitter Voltage Vceo 850 \
Collector to Base Voltage Vcao 1200 \" i . -
Emitter to Base Voltage Veso 7 v gﬁ
Collector Current-Continuous le 2 A
Collestor Current-Pulsed Py, < 25 is, DR.< 50% Iep 4 A
Base Current-Continuous g 1 A
Collector Power Dissipation {T¢ = 26°C) Pc 60 W
Junction Temperature T +160 °c
Storage Temperature Range Teg -55~ 150 °c
ELECTRICAL CHARACTERISTICS (T, = 25°C)

Parameter Symbol Test Conditions v l::_;n: Max,i Unit
Collector to Base Breakdown Voltage V(ar)CBC ic =1mA, lg =0 1200 - - v
Emitter to Base Breakdown Voltage V(sr)EBO |lg =1mA,lc =0 7 - - \Y
Collector to Emitter Sustaining Voltage | V(gg)CEO | Ic = 10mA, Rge =0 850 - - \%
Collector to Emitter Sustaining Voltage | Veex (SUS) | Ic=2.5A, 1g2=-0.3A, L=1mH(*1} | 900 - - v
Collector Cutoff Current leso Vea = 1000V, 1 =0 - - 100 | pA
Collector Cutoff Current lcao Vg = 1000V, 1g =0, To =100°C| — - 1 mA
Emitter Cutoff Current leso Vgg =6V, lc=0 - - 100 | pA
DC Current Gain hee Vee = BV, e = 1A (*2) 10 |15 |3 | -
Collector to Emitter Saturation Voltage| Vcel(sat) - 0.3 1.5

I =1A, Ig =0.2A (*2) _

Base ta Emitter Saturation Voltage Vgelsat) - 1.0 2.0
Output Capacitance Cob Veg =10V, 1 =0, = 1MHz - 60 - pF
Gain Bandwidth Product fr Vee = 10V, 1o =0.2A — 15 - MHz
Rise Time te - 0.2 0.5 us
Storage Time tatg s Aty O, -0aa - |28 | as | us
Fall Time \1 - 0.07 0.3 us

*1 Test Circuit

*2 Pulse Py, < 300 us,Duty Ratio <6%

Copyight© 1460 by FUNTSU LIMITED and Fultsu Mctoslectronlcs, Inc.
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2SC3178
100 DC CURRENT GAIN SWITCHING TIME
= T = T Veo = 400V
fc‘ VCE:gV:_ tg1 =-laz/3=1c/10
60 [160°C 10 g»:-?m %
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1-98

This Material Copyrighted By Its Respective Manufacturer




PP S [

FUJITSU MICROELECTRONICS

3LE -D 3749762 001659k

T-33-9/

1 EFMI

_____ . 25C3178
SWITCHING TIME
Ve = 400V
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Py =60 b
. Duty ratio = 1%
SATURATION VOLTAGE
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25C3178
THERMAL RESPONCE
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25C3059
Silicon High Speed Power Transistor

T-33-0/

ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value Unit
Collector to Emitter Voltage Veeo  8E0 v
Collector to Base Voltage Veso 1200 v
Emitter to Base Voltage Vego 7 \"
Collector Current-Continuous lc 2 A
Collector Current-Pulsed Py < 25 ps, D.R. < 50% lep 4 A
Base Current-Continuous tg 1 A
Collector Power Dissipation {T¢ = 25°C) Pc 100 w
Junction Temperature T +176 °c
Storage Temperature Range Tag —66~ +175 °c

ELECTRICAL CHARACTERISTICS (T, = 25°C)

Parameter Symbol Test Conditions i l_';:/n: iox. Unit
Collector to Base Breakdown Voltage Vir)CBO |lc =1mA,lg =0 1200 - - v
Emitter to Base Breakdown Voltage Vigr)EBO jle =1mA,lc =0 7 - - v
Collector to Emitter Sustaining Voltage | Vigr)CEO | le = 10mA, Rge =82 860 - - v
Collector to Emitter Sustaining Voltage | Vgex (SUS) | 1c=2.BA, 1g2=-0.3A, L=1mH({*1) | 900 - - v
Coliector Cutoff Current lego Ve = 1000V, 1e =0 - - 100 HA
Collector Cutoff Current lceo Vg = 1000V, I =0, T¢ = 100°C — - 1 mA.
Emitter Cutoff Current lego Vegg =6V, Ic=0 - - 100 HA
DC Current Gain - heg Vee =6V, Ic = 1A (*2) 10 15 30 —
Collector to Emitter Saturation Voltage | Veg (sat} - 0.3 1.6
Base to Emitter Séturation Voltage Ve (sat) e =14 1s =024 2) - 1.0 2.0
Output Capacitance Cab Vs = 10V, 120, f = IMHz - | e0 - | pF
Gain Bandwidth Product fr Vce = 10V, Ig =0.2A - 16 - MHz
Rise Time ) t, — o2 os | ms
Storage Time tog :’c‘f :,,'10;: 1(:11,52 - 03A - |26 |38 | ms
Fall Time tr - 007 | 0.3 s
*1 Test Circuit *2 Pulsed Py < 300 ps, Duty Ratio < 6%

Copytight© 1990 by FUHTSU LIMTED snd Fufitsu Microelectronics, Ine.
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25C3059
DC CURRENT GAIN SWITCHING TIME
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2SC3059
SWITCHING TIME
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25C3059

THERMAL RESPONSE
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PRODUCT PROFILE
28C3060
Silicon High Speed Power Transistor

ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value Unit
Collector to Emitter Voltage Veeo 850 v
Collector to Base Voltage Vcao 1200 A\
Emitter to Base Voltage Veso 7 A"
Collgctor Gurrent-Continuous e 5 A
Collector Current-Pufsed Py <25us, D.R. £ 60% lep 8 A
Base Current-Continuous la 3 A
Collector Power Dissipation (T = 256°C} Pe 150 w
Junction Temperature T; +175 °c
Storage Temperature Range Teg —65 ~ +1'}5 °c

ELECTRICAL CHARACTERISTICS (T, = 26°C)

Parameter Symbol Test Conditions Wi I;::t M. Unit
Collestor to Base Breakdown Voltage | Vigs)€80 |lc = 1mA, 1g=0 1200 | — - v
Emitter to Base Breakdown Voltage V(ar)EBO |le =71 mA, lc =0 7 - - v
Collector to Emitter Sustaining Voltage | Vigr)CEO |lc = 10mA, Rge = 0 850 - - v
Colleator to Emitter Sustaining Voltage | Vcex (SUS) [Ic = 5A,lg2=-0.6A,L = ImH(*1) | 900 - - v
Collector Cutoff Current leceo Veg = 1000V, le =0 - — 100 HA
Collector Cutoff Current lceo Ves = 1000V, lg =0,Tc =100°C| - - 1 mA
Emitter Cutoff Current lego Veg =6V, Ic=0 - - 100 uA
DG Current Gain hee Vee =6V, lc = 2A(*2) 10 |15 |30 -
Collector to Emitter Saturation Voltage | Vge (sat) - 0.3 1.5 \

lc =2A, Ig = 04A ("2

Base to Emitter Saturation Voltage Vge (sat) - 1.0 2.0 \"
Output Capacitance Cob Vep = 10V, Ig =0, f = iMHz - 120 - PF
Gain Bandwidth Product fr Vee =10V, ic ;O.SA - 15 - MHz
Rise Time ) t, - 0.2 0.5 us
Storage Time terg }’:g ::,0: I\;:':_) lo2 = 0.6A - 256 | 35 18
Fall Time ts - 0.07 0.3 us
*1 Test Circuit *2 Pulsed Py € 300 us, Duty Ratio 6%

- Copyright © 1990 by FUJITSU LIMTED and Fujitsu Microalectronics, Inc,
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28C3060
DC CURRENT GAIN SWITCHING T(ME -
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28C3060
SWITCHING TIME
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THERMAL RESPONSE
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FUJITSU

PRODUCT PROFILE
25C3061
Silicon High Speed Power Transistor

ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value ’ Unit
Collector to Emitter Voltage Vceo ) 850 v
Collector to Base Voltage Veeo 1200 \2 -
Emitter to Base Voltage Veso 7 Vv
Collector Current-Continuous e 10 A
Collector Current-Pulsed Py, < 26pus, DRZL50% i lep 20 A
Base Current-Continuous ) [ 5 A
Collector Power Dissipation {T¢ = 25°C) Pc 200 w
Junction Temperature T ) +176 °c
Storage Temperature Range Tag —66~+175 °c

ELECTRICAL CHARACTERISTICS (T, = 25°C)

Limit
Parameter Symboal Test Conditions - 'ml Unit
Min. | Typ. | Max.
Collector to Base Breakdown Voltage V(gr)CBO [Ic =1mA, 1z =0 1200 - - \"
Emitter to Base Breakdown Voltage Vier)EBO |lg=1mA, lc =0 7 - - A
Collector to Emitter Sustaining Voltage | V(gr)CEO |Ic = 10mA, Rge =Q 850 - - A"
Collector to Emitter Sustaining Voltage | Veex {(sus) {lc = 7A, 1g2 =-1.2A, L=1mH(*1) | 900 — - A"
Collector Cutoff Current lceo Veg = 1000V, g =0 - - 100 HA
Collector Cutoff Current Iceo Vg = 1000V, Ig =0, T¢ = 100°C - - 1 mA
Emitter Cutoff Current leao Vegg =6V, Ic =0 - - 100 uA
DC Current Gain hge Vce =5V, le =4A("2) 10 15 30 —
Collector to Emitter Saturation Voltage | Vge (sat) . - 0.3 1.6
—lc=4A, lg = 0.8A(%2)
Base to Emitter Saturation Voltage Vge (sat) - 1.0 2.0 v
Output Capacitance Cob Ves = 10V, 1 =0, f= tMHz — 220 - PF
Gain Bandwidth Product fr Vge =10V, Ic = 1A - 15 —_ MHz
Rise Time t, - 0.2 0.5 Hs
. Vge =400V (*1) )
t - .

Storage Time stg lo = 4A, 3la; = ~tsz = 1.2A 26 3.6 us
Fall Time te - 0.07 | 0.3 Hs
*1 Test Circuit *2 Pulsed Py, < 300 us, Duty Ratio < 6%
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