BUW41, BUW41A, BUW41B

5-A SwitchMax
Power Transistors

High-Voltage N-P-N Types for Off-Line
Power Supplies and Other High-Voltage
Switching Applications

Features:

B High-temperature parameters guaranteed

B Fast switching speed

m High voltage ratings:
Veex =350 Vto 450 V

M Low Vee(sat)atlc=5A

B VERSAWATT package

Applications:

The BUW41, BUW41A, and BUW41B SwitchMax series of
silicon n-p-n power transistors feature high-voltage capability,
fast switching speeds, and low saturation voltages, together
with high safe-operating-area (SOA) ratings. They are specially
designed for off-line power supplies and are also well suited
for use in a wide range of inverter or converter circuits, and
pulse-width-modulated regulators. These high-voltage, high-
speed transistors are 100-per-cent tested for parameters that
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m Off-line power supplies
m High-voltage inverters
® Switching regulators

JEDEC TO-220AB

are essential to the design of high-power switching circuits.
Switching times, including inductive turn-off time, and
saturation voltages are guaranteed at 125°C to provide
information necessary for worst-case design.

The BUW41, BUW41A and BUW41B series transistors are ‘

supplied in JEDEC TO-220A8 (VERSAWATT) plastic
packages.

MAXIMUM RATINGS, Absolute-Maximum Values:
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BUW41, BUW41A, BUW41B

ELECTRICAL CHARACTERISTICS

Test Conditions Limits
Characteristic Voltage Current BUW41 | BUwa1A | BUW41B |Units
V de A dc
Veel Vee | e l Ig | Min. | Max. | Min. | Max. | Min. |Max.
Tc=25°C
450 |—1.5 — | 0.1 - — - -
ICEY 550 [—1.5 —|=1-=l01]1=]=| ma
650 | —5 —{ -] =]—=1]—=1]01
lleBO —8 0 — 2 - 2 — 2
Vogo(sus)P o2a| o [300] — 850 — J400| — v
heg 3 58 10 [ 40 | 10 | 40 | 10 | 40
Vgg(sat) 58 1] — 16| — |16 | — [16
58 1 — 1 — 1 — 1
\
Ce(sat g8 | 4| |2 | -]2]~]2 v
VeexP
(Clamped Eg/p) —5 5 1@ | 350 | — |400 | — 1450 | —
L=170 uH
Rgg = 5 Q —5 8 3¢ (200 — [250| — [300 | —
Is/b 25 4 05 — 0.5 — 0.5 — S
Ihté f=5 MHz 10 0.2 3 12 3 12 3 12
T 10 0.2 15 60 15 60 15 | 60 | MHz
Cobgo f=0-1 MHz 10¢€ 50 | 300 | 50 | 300 | 50 | 300 pF
tqd 5 1] —|ot|—1]ot|[—[o1
t,9 5 1| —|os|~]os|— |05
td 5 |1e| — |25 — |25 | — |25
t¢d 5 | 1e 04 [ — [04 | — |04
te Hs
Vee=125V,
L=170 uH,
5 | 1e | — 4| — o4 | — |o4
Rg=25Q 0
Collector clamped
to Voex
T 2z
= 3 1
3 " x |
g - |
& toor e T g . I |
e ARy
2 i -y | i
¥ s as i- — ‘
%(’hH 2 / T
= I
H o1 | ;
2 3 60 12! 228 250 2 4 66 2 4 ee Z 468 2z 4« 68
CASE TEMPERATURE (Tg)—°C szcs-32218 0.00! o0l ol [ 10
PULSE WIDTH l'p)—! 92C5-29981
Fig. 1 — Dissipation and Is,, derating curves Fig. 2 — Typical thermal-response character-
for all types. istics for all types.
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BUW41, BUW41A, BUW41B
ELECTRICAL CHARACTERISTICS Continued

Test Conditions Limits
Characteristic Voltage Current suwa1i | BuwaiAa | BUW41B | Units
vV de A dc
VCEIVBE le | ig MIn.IMax. MIn.IMax. Mln.l Max.
Tc=125°C
450 |—1.5 — 1 -1 —-1-1 —
lcev 550 [—1.5 - -1 - 1 e mA
650 |—1.5 = e e e 1
Veg(sat) s8 1 1 | —| 2| =2 ]—-] 2 v
t,d 5 1 | —{os8|] —fo08]—] 08
td s [1e] —| 4| -] 4 | =1 4
td 5 [l —]os| —]os8]—| 08
to us
Vog=125V,
L=170 uH, 5 ie| — 08| —j08|—] 08
Rc=250
Collector clamped u
to VCEX
° [72]
RgJc — | 128 — [125 | — | 1.25]°C/W o
Reun —T 70| —| ] —] 70| oW Eg
==
apylsed: pulse duration = 300 us, duty factor <2%. Ve gyalue. 8 %
bCAUTION: The sustaining voltage Vogg(sus) and dVe=125 v, 15=20 ps. é
Veex MUST NOT be measured on a curve tracer. elg,= —lg,. [
%
10
< b DC OPERATION
| DISSIPATION- LIMITED
)
s
[
&
&
3 c
© (CURVES MUST BE DERATED
- LINEARLY WITH INCREAS
<4 IN TEMPERATURE)
2
-
3 FOR SINGLE
© 1 NONREPETITIVE
0.0 PULSE
of
CEV :
Vepy (MAX. 2 350V (BUW4IA)
[oXe]

1 ¢ 8o 2 ¢ 800 4 € 8000
COLLECTOR- TO-EMITTER VOLTAGE (VoE)—V 92CM-322(9

Fig. 3 — Maximum operating areas for all types [T¢=25°C].
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Fig. 6 — Typical base-to-emiltter saturation
voltage as a function of collector
current for all types.
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Fig. 8 — Typical output characteristics for all
types.
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BUW41, BUW41A, BUW41B
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Fig. 5 — Typical collector-to-emitter saturation
voltage as a function of collector
current for all types.
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Fig. 7 — Typical base-to-emitter voltage as a
function of collector current for all
types.
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Fig. 9 — Typical saturated-switching-time
characteristics for all types.



BUW41, BUW41A, BUW41B
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Fig. 10 — Typical saturated-switching-time
characteristics as a function of collector
current for all types.
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Fig. 12 — Typical saturated-switching-time
characteristics for all types.
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Fig. 14 — Typical common-base input or output
capacitance characteristics as a
function of collector-to-base volitage or
emitter-to-base voltage for all types.
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Fig. 11 — Typical saturated-switching-time
characteristics for all types.
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Fig. 13 — Typical saturated-switching-time
characteristics as a function of case
temperature for all types.
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Fig. 16 — Oscilloscope display for measurement
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BUW41, BUW41A, BUW41B
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Fig. 17 — Phase relationship betwseen input and
output currents showing reference
points for specification of switching
times.

Ic R R VcEX CLAMP
S |[CLAMPED VCEX RATING
8A 58 VCEO - 100V

R = 25 0/30W
NON IND

Ql, Q2 = 2N63%4

Q3 = 2N3762
04,05,
D2540M Q6,Q7 = CA3725 QUAD
TRANSISTOR
ADJUST ARRAY.
vee TO

% THIS CONNECTION
SHOULD BE MADE AS
CLOSE AS POSSIBLE TO
COLLECTOR OF
TRANSISTOR UNDER TEST

oog
R2
NON IND
2w
-

VB2

ADJ FOR I,

WK ke VIN (SENSING)
CONNECTIONS

NOTE: BATTERY SYMBOLS V¢c , Ve . Va2:
Vg(cLAMP) INDICATE RIGOROUSLY FILTERED
VOLTAGE SOURCES AT THE CIRCUIT TERMINALS
TO ACCOMODATE THE FAST t; AND t; TIMES
AND HIGH CURRENTS PRESENT IN THE CIRCUIT.

NOTE: SW| CLOSED FOR tr, 1y t1. SWI OPEN FOR t¢.

92CM-30458

Fig. 18 — Circuit for measuring switching times.
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