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N-P-N SILICON POWER TRANSISTORS
T -22-rs

OCTOBER 1982 — REVISED OCTOBER 1984

175 W at 25°C Case Temperature
15 A Continuous Callector Current
30 A Peak Collector Current

Series Features High-Voltage and Peak Current Ratings,
Low Saturation Voltages, and a High Degree of Electrical
Robustness

@ Designed for Switching-Mode Power Supplies, CRT Scanning,
Inverters, and Other Industrial Applications Where Rapid
- Switching of Inductive ~ Loads is Necessary

device schematic
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absolute maximum ratings at 25°C case temperature (unless otherwise noted)

. BUX48 BUX48A
Collector-emitter voltage (Vgg = ~ 2.5V) 850V 1000V
Collector-emitter voltage (Rgg = 10Q) 850V 1000V
Collector-emitter voltage (ig = 0) . 400V 450V
Continuous collector current 15A
Peak collector current {see Note 1) 30A
Nonrepetitive accidental peak surge current 55A
Continuous base current 4A
Peak base current (see Note 1) R 20A
Continuous device dissipation at (or below) 25°C case temperature 1756W
Operating junction temperature - —65°C to 200 °C

NOTE 1: These values apply for ty, < 5 ms, duty cycle € 10%.
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electrical characteristics at 25°C case temperature (unless otherwise noted)

BUX48 BUX48A
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX | MIN TYP MAX
V(BR}EBO ig = 60mA, Ilc =0A 7 30 7 30 v
VCEO(sus) Ic = 200mA, L = 25mH, See Note 2 400 450 Vv
Vee = 850V, VBg = — 2.5V 0.2
Vce = 1000V, Vgg= —-2.6V 0.2
! A
-] 'CEX VeE = 850V, VgE = - 2.5V, TG = 125°C 2 ™
Vee = 1000V, Vgg = -2.5, Tg = 126°C 2
Vce = 860V, Rpg = 10Q 0.5
Vg = 850V, . Rpg = 100 0.6
A
Icer Vce = 850V,  Rpe = 109, Tg = 126%C 7 m
Vcg = 1000V, Rgg = 109, Tg = 125°C 4 B
\EBO Ve = 5V, Ig = OA 1 1| mA
fc = 10A, g = 2A 1.5
ic = 16A, 15 = 3A 5
\Y/ \J
CElsat} ic = BA, 8= 1.6A 15
ic = 12A, B = 24A 5
Ic = 10A, g = 2A 1.6
V) A\
BE(sat} ic = 6A, 8= 1.6A 16 .
T VGE= 10V,  Ic = 0.5A, See Note 3 0 0 MHz
Cobo Vep = 20V, g = OA 7= 0.1 MHz 150 50 oF

thermal characteristics

NOTES: 2. These parameters must be measured using pulse techniques, ty, = 5ms, duty cycle € 2%.
3. To obtain fT, the |hfe| response is extrapolated at the rate of — 6 dB per octave from f =
Intel = 1.

1 MHz to the frequency at which

[ PARAMETER [™iN TvP MAX [ UNIT |
| ReJc : T ]°CW |
resistive-load switching characteristics at 25°C case temperature (unless otherwise noted)
PARAMETER TEST CONDITIONS T BTU;(:*’MAX M:NB::{(:S?W | U
::" Ic = 104, Ve = 150V, Igq = 2A, ; ::
™ Ig2 = —2A, See Figure 1 X -
::“ Ic = BA, Vee = 150V, Igg = 1.6A, ; ::
M g2 = —1.6A, SeeFigure 1 o8 o

inductive-load switching characteristics at 100°C case temperature {unless otherwise noted)

a Ang ‘Xng ‘ngd ‘Xad ‘mas ‘ag

BUX48

BUX48A

PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX | MIN TYP MAX
‘2 ts Ic = 10A, Vce = 300V, gy = 2A, 5 us
6' tf Vg = -5V, Lg = 3uH, See Figure 2 0.4 Hs
. tg Ic = 8A, Vee = 300V, ig1 = 1.6A, 5 us
L t Vg = -5V, Lg = 34H, See Figure 2 0.4 | ps
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PARAMETER MEASUREMENT INFORMATION .
BV
B
BY205

TIP30

Rg

0.001 »F g o

Rg
\},_.i, A 2N2222 Ve =160V
68« & _TUT 100 uF
0.02 uF
>
270 2 " e
BY205
TIP29
ty =20 us
Duty Cycle = 1%
100 2
VoFF
TEST CIRCUIT

CURRENT WAVEFORMS

FIGURE 1. RESISTIVE-LOAD SWITCHING

73

@
L2

>

[
(a]
>
=2
(1]
X
=
[ae]
)
m
x
Q
o
=
[a]
o
Q
o

{ip
Texas
INSTRUMENTS

POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265

3-55




TE‘XAS INSTR {0PTO}

8961726 TEXAS INSTR (OPTO) o ) 62C 36652 D |
- - - &
BUX48, BUX48A ) ‘ 33-IT i
N-P-N SILICON POWER TRANSISTORS
e PR |
[ .
!
PARAMETER MEASUREMENT INFORMATION
) BY205-400
—E ; ; j : Vege=300V
1 BY205-400- Lc=16mH R=2Q
+g : TUT
|
H Lp=3gH -
vg=-5V—@ !
tyy, adjusted for Ig
Duty Cycle = 3% . ,%
TEST CiRCUIT
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: x VOLTAGE AND CURRENT WAVEFORMS .
[« ] NOTES: A. TheVggen waveformis supplied by a generator with the following characteristics: 1, < 15ns, < 15ns, Zgyy = 509, !
c tw = 20ps, duty cycle < 2%, !
< B. Waveforms are monitored on an oscilloscope with the following characteristics: t; < 16ns, Rin 2 10 M2, Cjn < 11.5 pF. !
C. Resistors must be noninductive types. .
O : .
2 FIGURE 2. INDUCTIVE-LOAD SWITCHING :
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TYPICAL CHARACTERISTICS
COLLECTOR-EMITTER VOLTAGE COLLECTOR-EMITTER SATURATION VOLTAGE
v5 vs
COLLECTOR CURRENT S BASE CURRENT
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VcE - Collector-Emitter Voltage — V Ig — Base Current — A 8
FIGURE 3 - FIGURE 4 E
BASE-EMITTER SATURATION VOLTAGE FORWARD CURRENT TRANSFER RATIO S
vs . Vs
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>1.6 | | 100 B I M A1) T 1TIT m
' Ic=5A— = VeE=5V] .
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Ig — Base Current — A I¢ — Collector Current — A
‘ FIGURE 5 FIGURE6
[
i {i,
1283 : Texas 3-57
INSTRUMENTS
POST OFFICE 80X 225012 _O DALLAS, TEXAS 75265
|

—_ -



TEXAS INSTR {0PTO} b2 DE JJeik172k 003kbSY 4 I

8961726 TEXAS INSTR <oPTOY 62C 36654 D |
BUX48, BUX48A ‘ ) ; ‘ . 33 i
N-P-N SILICON POWER TRANSISTORS :

TYPICAL CHARACTERISTICS
COLLECTOR-EMITTER VOLTAGE COLLECTOR C“J;OFF CURRENT
, vs
BASE-EMITTER RESISTANCE CASE TEMPERATURE
T TT7) 10 . 1'
Tg=25 —
1000 [ c 2 Evee=o0
> g
| 800 I
£ A £ /]
S 800 1} é 1 BUX48A 7
2 BUX48A 1 e VCE = 1000 VSi-
£ 700 BUX4s £ 04 Vi
% o0 NN 5 A7
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o = 01 ~
3 00 - S S
\ ) ;0‘04 " BUX48 T
8 400 M W B Ve = 850 V—|
S K
300 0.01 -
o] 1 4 10 40100 400 1k 4k 10k -8 40 o0 a0 80 120
P RBE ~ Base-Emitter Resistance — Tc — Case Temperature — °C
8 FIGURE 7 - FIGURE 8
‘W . MAXIMUM SAFE OPERATING AREA
g FORWARD-BIAS SAFE OPERATING AREA REVERSE-BIAS SAFE OPERATING AREA
e 100 15 .
E T = 95° I
w Al T < \ IB1=1c/6 |
F 40 3N NN o [ i VBE(off) =-5v
N 12 Tc=100c
r'cp T 10 S NG E c
X § ¢ 0.01 IR g \
b = .01 ms N 9
w 8.6 || oosms—T LR\ S \
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< § 0.4 0.5 ms = 5 \\\ il 5 6
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VCE — Collector-Emitter Voltage — V VCE(peak) — Peak Collector-Emitter Voltage — V
FIGURE 9 » FIGURE 10
l‘ .
358 . Texas Ju . 1283
. INSTRUMENTS
POST OFFICE BOX 225012 & DALLAS, TEXAS 75265 N B h

R N S R S — -



TEXAS INSTR {OPTOZ b2 DEIlBﬂbL?Eb 003LL5S b I—

5561726 TEXAS INSTR (OPTO) . 62C 36655 _q_{

BUX48, BUX48A
N-P-N SILICON POWER TRANSISTORS

7-33-/S

MAXIMUM SAFE OPERATING AREA

Vee/ic
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i FIGURE 11. TEST CIRCUIT FOR POWER-DOWN TRANSIENT s
_ (]
’ THERMAL INFORMATION 5 .
LIMITING CONDITION o
FOR POWER-DOWN TRANSIENT DISSIPATION DERATING CURVE .
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FIGURE 12 FIGURE 13
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