BUT21BF
BUT21CE

SILICON DIFFUSED POWER TRANSISTORS

High-voltage, high-speed, glass-passivated npn power transistor in a SOT 186 envelope with electrically
isolated seating plane, intended for use in converters, inverters, switching regulators, motar control
systems ete, ~

QUICK REFERENCE DATA

BUT21BF | 21CF

Collector-emitter voltage

peak value; Vgg = 0 VcesM max. 750 850 V
open base VcEO max. 400 450 Vv
Collector-emitter saturation voltage N
lc=3mA VCEsat max. 1.6 A
Collector current .
saturation ICsat max, 3.0 A
DC Ic max. 5.0 A
peak value lem max. 10 A
Total power dissipation up to Tj, = 25 9C Ptot max. 20 w
Fall time tf max. 0.7 us
MECHANICAL DATA Dimensions in mm
Fig.1 SOT1886. <~ 10,2 max —»
4.4
Pinning 5,7 max e~ > max [+
1 = base 3.2 & 0,9 — =29 max
2 = collector 3,0 0,5 { ’
3 = emitte ]
r | . f 4l f ]
Mounting base is electrically - - &0 - g 79
isolated from all terminals, ; 1 e —- 7,5
} 17
max
c
b !
3,5 max LI
8 not tinned _ _ 4"*
t ) L fl
1,5 max— - :,-?,‘E
1 {4 2]l 3)* l
1 09 _
ao:“‘@ ! —514—07 =) “—0,55max
J —’I 2,54 ~»i w13
-— 7295293.1
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BUT21BF
BUT21CF

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-emitter voltage
peaK value; VBg =0
open base

Collector current
saturation
DC
peak value

Base current
DC
peak value

Total power dissipation
up to T, =259C

Storage temperature
Junction temperature

THERMAL RESISTANCE

From junction to internal header

From junction to external heatsink {note 1)
From junction to external heatsink (note 2)
From junction to ambient

ISOLATION

Isolation voitage from all terminals
to external heatsink (peak value)

Isalation capacitance from collector
to external heatsink

Notes

b

VCESM
VcEo

ICsat
I
Icm

Ig
Ism

Piot

Tstg
Tj

Rth j-mb
Rthj-h
Rinj-h
Rthj-a

BUT21BF | 21CF

max.
max.

max.
max.
max.

max.
max.

max.

max.

max.

typ.

750 850
400 450

3.0
5.0
10

2.0
4.0

20
-85 to + 160
150

1.46
6.46
3.96

56

1000

12

1. Mounted without heatsink compound and 30 * 5 newtons pressure on centre of envelape.
2. Mounted with heatsink compound and 30 + 6 newtons pressure on centre of envelope.

A
Vv

> >

> >

oC

K/W
K/w
K/W
K/wW

pF
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Silicon diffused power transistors BUT21BF

. BUT21CF

CHARACTERISTICS
Tj= 25 9C unless otherwise specified
Collector cut-off currents

VcE = VCESmax: Ve =0 lees max. 1.0 mA
Emitter cut-off current

VEB=9V;lpg=0 lEBO . max. 10 mA
Current gain | o

lc=05A; V=10V hgg typ. 25

BUT21BF | 21CF

Saturation voltages

= e = VCEsat max. 1.5 -V
lc=3Ailg=04A VBEsat max. 1.5 - v
= e VCEsat max. - 16 V
lc=3Ailg=08A VBEsat max, — 16 V

Collector-emitter sustaining voltage
(Figs 2 and 3)
Ic=100mA;Ig=0;L=25mH VCEOsust min. 400 450 V

Switching times resistive foad
(Figs 4 and b)

lcon=3A;lgon=I!Boff =04 A -
Voo =260V tp=20ps; T=2ms L

Turn-on time ton max. 1.0 — wus
Turn-off
storage time ts max. 4.5 — M
fall time ty max. 0.7 — us
'Con = 3 A; IBO" = 'B off= 0.5 A
Turn-on time ton max. - 1.0 ps
Turn-off
storage time tg max. - 45 us
fall time tf max, - 0.7 us

Switching times inductive load
(Figs 6 and 7)
Ican = 3 A; B on = I on as resistive
load; Vo =260 V; —VBg = -5 V;
Lg=1uH; Te=100°C

Turn-off

. tg typ. 2.0 -~ NS
storage time tg max. 25 — Uus
. t typ. 100 — us
£ f
all time tf max, 250 — Ms
|Con=3AF|B=|Bon as resistive -
load; Vo =260 V; Te=100°C+
Turn-off
. tg typ. - 20 upus
storage time tg max. — 25 us
. ty typ. -~ 100 us
f
all time tf max. — 250 us
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BUT21BF
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Fig.4 Test circuit resistive load.
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Fig.6 Test circuit inductive load.

Fig.5 Switching times waveforms with
resistive load; t, max. 30 ns.
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Fig.7 Switching times waveforms with
inductive load.
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Silicon diffused power transistors
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(1) Ptot max and Ptot peak max lines.
{2) Second-breakdown limits.

i Region of permissible DC operation,
Il Permissible extension for repetitive pulse operation.

BUT21BF
—BUT2ICF

Mounted without heatsink compound and 30 + 5 newtons pressure on the centre of the envelope,

Fig. 8 Safe operating area at Ty, < 25 ©OC,

October 1988 327



BUT21BF
BUT21CF .

7281018.1
100
Ptotmax P~
(%}
50
Oo 50 150
0 5
Tmb {°C}
Fig.9 Power derating curve,
100 7294637
hre
50
N
20 N
BUTZIF) k\
STHEEEN
L~
BUT21CF "] \\
10 MR
0,01 0.1 1 g (A) 10

Fig.10 Typical DC current gain at Vg =5 V; Tj=26 ocC,

10 7294639
1
l\‘\ \
VCEsat il
(V)
\ \‘BUT21 F
BUTZ21AF
~BUT218F
] FBUT21CF
"t
1111
it
1AL
W
AN
L
0,1
01 1 i (A) 10

Fig.11 Collector-emitter saturation voltage as a function of base current; Ic=3A; Tj=25 oC.
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Silicon diffused power transistors BUT21BF
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Fig.12 Collector-emitter saturation voltage as a function of callector current;
ic/lg = 7.6 A (BUT218F), 6.0 A (BUT21CF); Tj = 25 oC.
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Fig.13 Base-emitter saturation voltage as a function of base current; Tj= 25 9C,
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