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SILICON DIFFUSED POWER TRANSISTORS
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High-voltage, high-speed, glass-passivated npn power transistors in a TO-3 envelope, intended for use
in converters, inverters, switching regulators, motor control systems etc.

QUICK REFERENCE DATA

BUS12 | BUS12A
Collector-emitter voltage (peak value; Vgg = 0)- VCESM max. 850 1000 Vv
Collector-emitter voltage {open base) VCEQ max. 400 450 V
Collector-emitter saturation voltage VCEsat Max. 1.6 v
Collector current (DC) Ic max. 8 A
Collector current (peak value) lcm max. 20 A
Total power dissipation up to Tmjp = 25 °C Ptot max. 125 W
Fall time; resistive load tf max. 0,8 us
MECHANICAL DATA Dimensions in mm
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Collector connected to case.

& Products approved to CECC50 004-106 available on request.
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RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)

B BUS12 - | BUSI2A
Collector-emitter voltage (peak value; Vgg = 0) VeESM max. 850 1000 v
Collector-emitter voltage (open base) Veeo max, 400 450 v
Collector current {DC) Ic max. 8 A
Collector current {peak value); p<2ms lem max. 20 A
Base current (DC) g max. 4 A
Base current (peak value); th<2ms Ism max. 6 A
Total power dissipation up to Tmh =26 °C Ptot max. 125 w
Storage temperature range Tstg —65 ta +200 oC
Junction temperature Tj max. 200 oC
THERMAL RESISTANCE -

From junction to mounting base Rthjmb = 1,4 K/w
CHARACTERISTICS
Tj = 26 9C unless otherwise specified
Collector cut-off current *
VCE = VCESMmax: VBE =0 Ices max. 1 mA
VCE = VCESMmax: VBE = 0; Tj= 126 °C lcES max. 3 mA
Emitter cut-off current
lc=0;Veg=9V IEBO max. 10 mA
BUS12 BUS12A
Saturation voltages
Ilc=6A;Ig=12A VeEsat max. 1,5 -V
Ic=5A;ig=1 A VCEsat max. — 15V
Ilc=6A;Ilg=12A VBEsat max. 1,5 -V
lc=5A;lg=1 A VBEsat max, — 1.6 V
Collectar-emitter sustaining voltage
Ig =100 mA; Igoff = 0; L= 25 mH VCEOsust Min. 400 450 V

* Measured with a half-sinewave voitage (curve tracer).
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Fig. 2 Test circuit for VGEQsust:

Switching times resistive load (Figs 4 and 5)
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Fig. 3 Oscilloscope display for sustaining voltage.

Icon =6 A lgon = —IBoff = 1.2A BUS12 BUS12A
Turn-on time ton max. 1 — us
Turn-off: Storage time ts max. 4 — us
Fall time ts max. 08 — us
fcon =5 A; IBon = —IBoff = 1A
Turn-on time ton max.. - 1 us
Turn-off: Storage time ts max. - 4 us
Fall time tf max. - 0,8 us
Switching times inductive load (Figs 6 and 7)
lcon=6A;Ig=12A
Turn-off: Storage time 15 typ. 1,6 - us
max. 21 — us
Fall time tf typ. 80 — ns
max. 150 — ns
Icon=6Ailg=12A;Tj=100°C
Turn-off: Storage time ts typ. 1.8 — us
max. 2,3 — us
Fall time tf typ. 140 — ns
max. 300 - ns
Switching times inductive load (Figs 6 and 7)
lcon=5A;Ig=1A
Turn-off: Storage time t5 typ. - 16 us
max. - 21 us
Fall time tf typ. - 80 ns
max, - 150 ns
lcon=BAiIg=1A;Tj= 100 °C
Turn-off; Storage time tg typ. — 1,8 us
max. - 23 us
Fall time tf typ. - 140 ns
max. - 300 ns
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Fig. 5 Switching times waveforms

o Fig. 6 Switching times
with resistive load. g g times waveforms

with inductive load.
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Fig. 7 Test circuit inductive load.
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Silicon diffused power transistors BUS12 -
_ BUS12A

102 7282941 T-33-13
Ic -
(A) §=0,01 =
IcMmax r\ \ \\ 1 ’,,——Z%ps
NN
10 WMANN L NN
ICmax A \\\\‘\ A —\%
EEYPI SAVRYAY L\“\ N
A A\Y N AN AN L 50
RN Y s
\:\\\ \ \\\\ \,_ —~100
N\ \ 1]
, N YN
i\ \\\ Y\ \\ - 200 -
) \\\\ N
I 1\MMAVANEAN
ALY L 500
INNNN i
I \\\ \_/,__,_—-1 ms
10-1 W\ 10-2
‘\\\\ N i 2 o
—'/5
\\\Q\\_ " (A) I
T 10
L1 T1 20 83212\ [~
- d.c, BUS12A -
BUs12——Y 111 ¢ v
10-2 BUS12A1—] 10-3 | |
10 102 103 Vge (W) 400 103
Veg (V)

(1) Ptot max and Ptot peak max lines.

(2) Second-breakdown fimits.

| Region of permissible DC operatian.

1l Permissible extension for repetitive pulse aperation

11l Area of permissible operation during turn-on in single transistor
converters, provided Rgg < 100 £ and tp < 0.6 as.

IV Repestitive pulse operation in this region is permissible
provided Vgg <Oand t, <2 ms.

Fig. 8 Safe operating area at Tmp < 25 °C.
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Fig. 9 Total power dissipation and second- Fig. 10 Reverse bias SOAR. -~

breakdown current derating curve.
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Fig. 11 Typical values DC current gain.
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Silicon diffused power transistors BUS12
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Fig. 12 Typical values base and collector voltage at Ic/lg = 5.

10 7282939
v | L A Y
CEsat \ \ AN \‘
(V) \ )
\ \\ AL\
Vi o
\ \\ 1
1 \ \ A \
EE T —
\‘ 1‘ A \\ \\ \\
\\ N \\L‘. s Ig= 8A
\ ———d
N\ > S———7
\\ = 3a
-1
10 101 1 10 102
g (A}
Fig. 13 Typ. (—) and max. {— — —) values collector-emitter saturation voltage at Tj = 25 OC,
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Fig. 14 Typical values base-emitter voltage at Tj =25 0C,

204 September 1988} (

This Materi al

Copyrighted By Its Respective Manufacturer



