l-}— 03 g2 12:08 0433 332612 SEMELAB LIMITED --- FARMNELL L
' ' BUS14
359-609 /610 BUS14A
/_ :

SILICON DIFFUSED POWER TRANSISTORS

High-voltage, high-speed, glass-passivated n-p-n power transistors in 2 TC-3 envelooe, indended for use
in converters, inverters, switching regulators, motor contral systems etc.

QUICK REFERENCE DATA
3Us14 | 8US14A

Callector-emitter voitage (Vgg = 0, peak vaiue) VCESM max. 850 | 1000 V
- Collector-emitter voltage (open base) Veeo max. 400 I 450 Vv

Collector current (d.c.) le max. 30 A

Collector current (peak vatue} t, <2 ms leMm max. 50 A

Total power dissipation up 10 Typ = 25 °C Prot max. 250 w

Csllector-emitter saturation voltage )

lc=20A;ig=4 A Vegsar < 15 -V

Ilc=16AIg=32A Veest < - 1.5 Vv
Fall time (resistive load) !

Icon = 16 A; lgon = =lgoff = 3.2 A t < - } 0,8 us
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-3.

Coilector connected to case. ) ~+1 Smax -
p—— 26,6 max —_— —> 25
s
163
385 301 |
max 307 .
]

L-m,s L 128 .}

7283745A 1.2
See also chapters Mounting instructions and Accessories.
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RATINGS

Limiting vaiues 1n accordance with the Absoiute Maximum System (IEC 134)

Collector-emitter véltage {Vgg = 0, peak vaiue)
' Collector-emitter valitage {open base)

C«;Ilector current {d.c.}

Caifector current (peak value); 15 <2ms

Base current (d.c.}

Base current (peak value); 1y <2 ms

Totat power dissipation up to Ty = 25 °C
- ' Storage temperature
- Jun;:tion temperature

N

THERMAL RESISTANCE
From junction to mounting base

CHARACTERISTICS
Tj=25 OC uniess otherwise specified

- Collector cut-off current *
“ - VEE = VCESMmax: VBE =0
VCE = VCESMmax: Ve =0: Tj=125°C
Emitter cut-off current
mic=0; Vgg =8V

Ui -

Saturation voltages
Ilc=20A;ig=4 A
lc=16 A Ig=3,2A
lg=20A;ig=4 A
le=16A;13=3,2A
Collector-emitter sustaining voltage
lc=100mA; tgoff=0; L=25mH

* Measured with a half sine-wave voltage (curve tracer).

VCESM
Vceo

Piot
'stg

Rth {-mb

Ices
'CES

'eBO
VCEsat
VeEsat

V8Esat
VBEsat

VCEQsust

8US14 IUS14A

max. 880 | 1000 V
max. 400 | 450 V
max. 30 A
max. 50 A
max. 6 A
max. 10 A
max. 250 w

—65 to +200 oC
max. 200 eC
= 0,7 K/wW
< 1 mA
< ) mA
< 10 mA

BUS14 | 3UST4A

< 1.5 [ -V
< - 1.5V
< i.7 ! -V
< - [ 117 V
> 400 450 Vv

Pr lmmrtaens 10“7\ '
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j BUS14A
CHARACTERISTICS (continued)
b 4
f - +50V
I 100-20000
k¥ &3 118 L
haor.
oscitioscope
{ f ! | 4 18
0~ -sonz O¥ T 2000 e
min VCE {V} 0 z -EC_.—‘-DT 282203
VCEOsun b4
Fig. 2 Oscilloscope display for sustaining voitage. Fig. 3 Test circuit for VogQosust:
Switching times resistive ioad (Figs 4 and §)
ICon =20 A; lggn = —lgoff =4 A BUS14 | BUS14A
Turn-on time tan < 1 - uS
Turn-off: Storage time tg < 4 - us
Fall time 1< < .08 - us
lcon- 16 A; !a°n=‘—lB°ff=3,2A N
Turn-on time ton < - 1 us -—
Turn-off: Storage time i < - 4 us —_—
Fail time tf < - 08 us E
Switching times inductive load {Figs 6 and 7)
lcon=20A;lg=4 A 28
. ; typ. . - us
Turn-off: Storage time Ts < 36 - s
S typ. 80 - ns
Fall time 143 < 150 - as
- .y ; typ. 3.1 - us
rurn-off: Storage time is < 40 - s
F . . yp. 140 - ns
all time ] < 300 _ ns
Switching times inductive (oad (Figs 6 and 7)
lcon=16A;lg=3,2A
Turn-off: . . tyo. - 28 us
urn-off: Storage time i < _ 36 us
. typ. - 80 ns
E
all time 5 < _ 150 ns
ICon =16 Ailg=3,2A; T;=1009C
. . typ. - 3,! us
Turn-off: Storage time tg < _ 40 us
Fali ti typ. - 140 ns
2l time ¥oo< - 300 ns
/'
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Silicon diffusad power transistors
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Fig. 8 Safe Operating ARea at Tmp < 25 °C.

(1) Piormax 3nd Ppeak max lines.

(2) Second-breakdown limits {independent of temperaturel.

| Region of permissible d.c. operation

t Permissible extension for repetitive pulse operation

il Area of permissible operation during turn-on in single transistor
converters, provided Rgg < 100  and tg <06 ks

IV Repetitive pulse ooeration in this region is permissible

provided Vgg < 0 and ip < 2 ms.
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Fig. 4 Test circuit resistive load.
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Fig. § Switching times waveforms Fig. 8 Swatcning umes waveforms
with resistive load. with inguctive load.
Vee
Lg=
H
2004 Veg= 30V
Ve =300V
tg = TguH
+ig Lg= 1uH Le f?OguH
N Y Vgg= 3V
—_— T
-VBE _@_ TUT. |
7
7289211
Fig. 7 Test circuit 1nductive oad.
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Fig. 11 Typical values c.c. current gain.
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Silicon diffused powaer transistars |t 3US14

J 3US14A
»
—
X APPLICATION INFORMATION
\ Impaortant design factors of SMPS circusts are the maximum power losses, heatsink requirements anc
base drive conditions of the switching <ransistor. 7 he pawer 'osses are very depengent on the
operating frequency, the maximum collector current amplitude ang shape.
The operating frequency is mostly set between 15 and 50 kHz. The collector current snaoe varies frem
rectangular in a forward converter to sawtooth in a flyback converer.
information on nominal base drive, optimum base inductance and maximum transistor dissipaticn
: applied in a forward convarter is given in Figs 15, 16 and 17. In these figures | g represents the maximum
! repetitive peak collector current, which occurs during overioad. The information is derved from
limit-casa transistors at a mounting base temperature of 100 ©C under tne following conaitions {see
also Fig. 15):
— collector current shape ic1/igy = 0.9 \
- duty factor-ty/T = 0,45
— rate of rise of | during turn-on = 20 A/us
— rate of rise of Vg during turn-off = 1 kV/us
—~ reverse drive voltage during turn-off =5V
~ base current shape Ig1/lge = 1,5
The required thermal resistance of the heatsink can be caiculated from
100 = Tamb
Rth mb-a < ...
tot
To ensure thermal stability the value of the ambient temperature Tymp > 40 ©C.
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Fig. 15 Relevant waveforms of the switching transistor in a forward SMPS.
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Fig. 14 Typical values at Tj=259C.
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Fig. 16 Recommended nominal “‘end" value of the base current (Ig,} and optimum base inductance
{Lg) at =Vgriye =S V versus maximum peak collector current. dig(eng) = * 20%.

Faor ather vaiues of =Vqrive (3 V 10 7 V) the related Lpg is:

{=Vdrive) =1

7288789
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Lgnom is the value given in this grach.
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Fig. 17 Maximum transistor dissipation under warse-case operating condition versus maximum peak

caliectar current. Tmp = 100 9C; dig(end) = = 20%.
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