Darlington Power Trammon‘_

File Number 1312 BU323, BU323A

10-Ampere N-P-N Monolithic
Darlington Power Transistors

350, 400 Volts, 175 Watts
Gain of 150 at 6 A TERMINAL DESIGNATIONS

C
(FLANGE)

Features:

w Operates from IC without predriver

u High voltage breakdown

® High reverse second-breakdown capability

92CS- 27516
Applications:
® Power switching 8 Automotive ignition JEDEC TO-204AA
» Solenoid drivers ® Series and shunt regulators

The BU323 and BU323A are monolithic n-p-n silicon
Darlington transistors designed for automotive electronic
power applications..

These devices provide good forward and reverse second-
breakdown capability; their high gain makes it possible for
them to be driven directly from integrated circuits.

The BU323 and BU323A are supplied in the JEDEC TO-
204AA hermetic steel package.

92Cs-28597

Fig. 1-Schematic diagram for both types.

MAXIMUM RATINGS, Absolute-Maximum Values:

BU323 BU323A
VEOBO “#tvveertnnnennenennseeneeeonsesnneeansonansonnans 500 600 \"
VcEeR(sus)

RBES100 oottt it it iieeetnnennanaannans 400 475 v
VCEo(SUS) ............................................... 350 400 A\
VEBQO “vtreerrtnneenesetnseeensronsssaneesanesonansaaans 8 8 v
L S T SR 10 10 A
1o R T P 16 16 A
L= ST PPN 3 3 A
Pr

LT 4 O 175 175 w

TE>25%C it i i it e e See Fig. 2
Tstg' L R T -65 to +200 °C
L

At distances = 1/8 in. (3.17 mm) from case
fOr10 S mMaX. . .iiiiiiiii ittt it ettt 235 °C



ington Power Transistors

BU323, BU323A

ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢) 25°C unless otherwise specified

TEST CONDITIONS LIMITS
VOLTAGE CURRENT
CHARACTERISTIC BU323 BU323A UNITS
Vdc Adc
Vce | VBE Ic Ig Min. | Max. | Min. [ Max.
ICER 400 — 1 — —
Rgg=100 0 475 - — — 1
IEBO -6 0 - 40 -_ 40 mA
500 — 1 — —
IcBo 600P _ _ _ 1
VcER(sus)
Rgg=100 0 4 400 - 475 — v
L=500 uH
VcEeo(sus) 0.28 0 350 - 400 —
6 32 300 — 300 —
heg 6 62 150 | 2000 | 150 | 2000
6 102 50 — 50 —
3a 0.062 — 15 — 15
Vce(sat) 68 | 0128 | — 1.7 - 17 y
102 | 0.302 — 2.7 — 2.7
Tc=-40°C 68 0.128 — 2.0 - 2.0
62 0.12 — 2.2 — 2.2
Vee(sat 100 | 030 | — 3 — 3 v
Tg=-40°C 62 0.12 - 2.4 - 2.4
Vgg(On) 6 108 — 2.5 — 2.5
VE 108 — 3.5 — 35
Cob 10t — | 30| — [ 350 | pF
=100 kHz -
1G2L/2 (See Fig. 9) 550 - 550 — mJ
ts Ig1=lg2 12¢ 6 0.3 — 15 — 15 us
t¢ |B1=|B2 12 6 0.3 — 15 —_ 15
Ihtel 5 1 10 - 10 —
=1 MHz
Is/b 50 35 | — | 35 | — A
t=1s, nonrep.
RoJc — 1 — 1 °C/W
8pyised: Pulse duration=300 us, duty factor=1.8%.
bVCB value.

SV value.




Darlington Power Tmbton\

BU323, BU323A
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Fig. 2 — Dissipation derating curve for both types. Fig. 3 — Typical DC beta characteristics for both types.
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Fig. 4 — Maximum operating areas for both types.



. Darlington Power Transistors

BU323, BU323A
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Fig. 5 — Typical input characteristics for both types.
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COLLECTOR-TO-EMITTER VOLTAGE (Vcg)=—V
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Fig. 7 — Typical output characteristics for both types.
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Fig. 6 — Typical output characteristics for both types.
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Fig. 8 — Typical transfer characteristics for both types.
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Fig. 9 — Ignition test circuit.



R/

Solid State
Division

Power Transistors
BUW40
BUW40A
BUW40B

Features:

TO-220AB
H-1536R1

The RCA-BUW40, BUW40A, and BUW40B
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 use in off-line power
supplies and are also well suited foruseina
wide range of inverter or converter circuits
and pulse-width-modulated regulators.

These high-voltage, high-speed transistors
are 100-percent tested for parameters that

| 1-A SwilchMax
VERSAWATT Transistors

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

8 100% High-Temperature Tested for 125°C Parameters

s Fast Switching Speed

® High Voltage Ratings:
VCEX=350 V to 450 V

® Low VCE(sat) at Io=1 A

® VERSAWATT package

Applications:

= Off-Line Power Supplies
» High-Voltage Inverters
» Switching Regulators

are essential to the design of industrial
high-power switching circuits. Switching
times, including Inductive turn-off time,
and saturation voltages are tested at 125°C,
as well as at 25°C, to provide information
necessary for worst-case design.

The RCA-BUW40, BUW40A, and BUW40B
series transistors are supplied in the
JEDEC TO-220AB VERSAWATT plastic
package.

MAXIMUM RATINGS, Absolute-Maximum Values:

VCER,RBe=100 2

At distance = 1/8" in. (3.17 mm) from
seating plane for 10 s max.

BUW40 BUW4OA BUW4WB
350 400 450 v
850 v
450 v
400 v
v
A
A
A
A
w
Ww/°C
°C
..... 235 °c
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Flle No. 1308 BUW40, BUW40A, BUW40B
ELECTRICAL CHARACTERISTICS

TEST CONDITIONS LIMITS
CHARAC- VOLTAGE|CURRENT
TERISTIC V de A de BUWA40 | BUWA40A | BUWA4OB |UNITS
vee[vee| Ic [ 18 [Min.JMax.[Min.]Max.| Min.[Max.
Tc=25°C -
450[—1.5 —Joa]—=[=1]—=1—
Icev 550 | —1.5 — | —]—=101] =] -
650 |—1.5 =] =] =]oa| ™
IEBO —-81 0 -2 |—=]2 ]| =42
VCEO(sus)P o.2al 0 [300| — [350] — [400| —
Vce(sat) Wwfo2|—-[10] =10 —[10] Vv
VBE(sat) 1afo2 [ =]12] =12 =-]12
hEE 3 0.38 20 [100 | 20 [ 100] 20 | 100
3 18 10 | 50 |10 | 50 | 10 | 50
VcexP
(Clamped Eg/p) —5| 1 |o.1e[350| — [400| — [450] — v
L=450 uH,
RpB=50 O
1S/b 100 0.4 05| — |05 — [05] — s
Ihfel =1 MHz 10 0.2 10 | 50 | 10 | 50 | 10 | 50
T 10 0.2 1050 [10]50] 10] 50 | MHZ
Cobo f=0.1 MHz 10¢ 20 [60 [20] 60| 20] 60 | pF
tgd 1 [02]—Joos| —[o.0s] — [0.05
td 1 o2 —Jo2]—]02] —]o2
tgd 1 (02| — |25 —]|25] —| 25
tyd 1 {020 — 04| —]|04] — |04
tc s
Vce=200 V,
L=450 uH,
R=200 0 1 |02¢| —|04| —|04] — |04
Collector clamped
to VCEX
Tc=125°C
450 [—1.5 — 1 T-T-=-17T-T7-
ICEV 550 |—1.5 - -1 1 - | - mA
650 |—1.5 — | -1 ==1-=11
VCE(sat) 1afo2|—f 2 |—7]2]—] 2 v
t,d 1 ]o2]|—]os] —]o5] —[05
tgd 1 |0o2e] — 45| —|45] — | 45
td 1 |o2e| — 13| —]|13] — |13
tc
Vce=200V, us
L=450 uH,
Re=200 0 1 |o2e| — 13| —|13] — |13
Collector clamped
to VCEX
RgJC 20 1 — |312| — |3.12| — [3.12| °Ccrw
RoJA — ]| —]7]—=]7]°cw
8Pulsed: pulse duration = 300 us, duty factor < 2%. ¢Vcg value.
BCAUTION: The sustaining voltage VGEQ(sus) vee =200V, tp = 20 us.
and Vogx MUST NOT be measured on a curve tracer. g, = By

-2-




BUW40, BUW40A, BUW40B File No. 1308
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IN TEMPERATURE)

FOR SINGLE

._.]'*
| NONREPETITIVE

COLLECTOR CURRENT (Ic)—A

Eﬂg@ Vego (MAX) = 300V (BUW40)

L g

00l Bt L i 3 ]
| 2 4 6 a,o 2 4 6 alo'o 2 4 6 BIOOO
COLLECTOR - TO-EMITTER VOLTAGE (Vcg)—V
92CM-33865
Fig. 1 - Maximum operating areas for all types.
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Fig. 2 - Derating curve for all types. Fig. 3 - Thermal-cycling rating chart for all
types.
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BUW40, BUW40A, BUW40B
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Fig. 6 - Typical collector-to-emitter saturation
voltage as a function of collector

Fig. 7 - Typical base-to-emitter saturation
voltage as a function of collector
current for all types.
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current for all types.
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Fig. 8 - Typical base-to-emitter voltage as a
function of collector current for all
types.

TCASE TEMPERATURE (T )=25°C
Ig*1p,*024A
Veo® 200V, tp =20 us
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Fig. 10 - Typical saturated switching time
characteristics for all types.
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Fig. 9 - Typical output characteristics for all
types.
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Fig. 11 - 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 as a function of case
temperature for all types.
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Fig. 13 - Typical common-base input or output
capacitance characteristics as a
function of collector-to-base voltage or
emitter-to-base voltage.
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Fig. 14 - Maximum operating conditions for Fig. 15 - Oscilloscope display for measurement
switching between saturation and of clamped induction switching time
cutoff. (te).

NC lc R R VCEx CLAMP

l A ]lgollgochAMPED VCEex RATING|

ADJ FOR Ig|
VB Ri: 2000/10W
NON IND
450 uH Swi
’ Ql, Q2 = 2N6354
I¢ CURRENT — % Q3 = 2N3762
¢ PROBE A 4 04,05,
0.001 uF IN4933 Ig CURRENT D2540M Q6,Q7 = CA3725 QUAD
Sara PROBE e TRANSISTOR
Y ARRAY
TEST ISETIc “]° % rwis CONNECTION
IN914 4 y R SHOULD BE MADE AS
22k VeLAMP o7 CLOSE AS POSSIBLE TO
<L vaccLamp)| *VCEXT COLLECTOR OF
0005 uF 6V X% TRANSISTOR UNDER TEST
*¥ KELVIN (SENSING)
240 CONNECTIONS
R NOTE. BATTERY SYMBOLS Ve, Vpy. Vg2,
50 uF Vg(cLAMP) INDICATE RIGOROUSLY FILTERED
¢ VOLTAGE SOURCES AT THE CIRCUIT TERMINALS
ZO”—L TO ACCOMODATE THE FAST t, AND ty TIMES
0 50 6 s AND HIGH CURRENTS PRESENT IN THE CIRCUIT
20 uS - Vg2 = NOTE: SW| CLOSED FOR t,ts . tg SWI OPEN FOR t¢
MIN ADJ FOR Ig;
FREQ= 500 Hz 92CM-33693
Fig. 16 - Circuit for measuring switching times.
SYMBOLS
Cibo common-base input capaci-
tance, collector open
Ig Cobo common-base output capaci-
11— .
X390 % tance, emitter open
oM . . Es/b reverse-bias second-break-
| A8 down energy
| W90 % 1= 8-C f . idth
Y R uxy T gain-bandwidth product
ool
101 TRANSITION * X-W hrg dc forward-current transfer
| cpoox YRE0% 10 R e ratio
| MUSTBELESSTHANOSS | e magnitude of common-emit-
Bp10 % ter, small-signal, short-circuit,
02¢5-30458 fom?rd-current transfer ratio
I continuous base current
Fig. 17 - Phase relationship between input and  'C continuous collector current
output currents showing reference Icev collector-cutoff current with
points for specification of switching specified voltage between
times. base and emitter
IcMm peak collector current
Ic(sat) collector current at which

hrg, VBE(sat), VCE(sat), and
switching speeds are meas-
ured



File No. 1308 BUW40, BUW40A, BUW40B

SYMBOLS (Cont'd)
Is/b forward-bias, second-break- VBE base-to-emitter voltage
down collector current VBE(sat) base-to-emitter saturation
PT transistor dissipation at speci- voltage
fied temperature vce collector-to-base voltage
RBB base bias resistor vVce collector supply voltage
Rc collector resistor VCE collector-to-emitter voltage
ReJc thermal resistance, junction- VcE(sat) collector-to-emitter satur-
to-case ation voltage
Tc case temperature VCEO collector-to-emitter voltage,
T operating (junction) tempera- base open
ture VCEO(sus) collector-to-emitter sus-
TL lead temperature during taining voltage, base open
soldering VCEV collector-to-emitter voltage
Tstg storage temperature with specified voltage be-
te clamped turn-off switch time tween base and emitter
of an inductive load (see Fig. VCEX collector-to-emitter voltage
15) with specified circuit between
td delay time base and emitter
tf fall time VEB emitter-to-base voltage
tp pulse duration VEBO emitter-to-base voltage, col-
tr rise time lector open
ts storage time ATc case temperature change

SCREW, 6:32 DIMENSIONAL OUTLINE

JEDEC TO-220AB

NR231A M
RECTANGULAR METAL h -T .
WASHER e | — 1

SEATING PLANE * Lm—!—(—r=%= 5

vy ¥

DF1038
MICA INSULATOR F :A‘i’:;fl“ﬂ‘t:ﬂ‘é:ﬁ

HOLE DIA. = 0.145-0.141 in.
(3.68-3.58 mm)

HEAT SINK
() (CHASSIS)
DF378F
INSULATING SHOULDER WASHER

1.D. = 0.156 in. (4.00 mm)
@ SHOULDER DIA. =

METAL WASHER @ 0.250 in. 6.35 (mm) MAX.
(BOTTOM VIEW)
LOCK WASHER (B
()] INCHES MILLIMETERS
HEX NUT SYMBOL NOTES
SOLDER LUG ﬁ MIN. | MAX. | MIN. | maX.
HEX NUT A 0.140 | 0190 | 356 | 482 -
sacs zassans b 0.020 | 0.045 | 051 114 -
NOTE MAXIMUM TORQUE APPLIED TO MOUNTING by 0.045 | 0.070 114 177 -
FLANGE IS8 n Ib. (0.09 kgt m) c 0.015 0025 0.38 063 -
Suggested mounting hardware for D 0560 | 0.625 | 14.23 | 15.87 -
JEDEC TO-220AB E 0.380 | 0.420 9.66 | 10.66 1
Eq 0.365 | 0.385 | 9.28 | 9.77 -
€ 0.300 | 0320 | 7.62 | 8.2 -
e 009 | 0110 | 229 | 279 2
TERMINAL CONNECTIONS e 019 | 0210 | 483 | 533 2
Lead No. 1 - Base F 0045 | 0055 | 1.14 | 139 -
Lead No. 2 - Collector H 0230 | 0270 :-: :-:g !
Lead No. 3 - Emitter I Iovedl IRGiNN Ike - B
Mounting Flange - Collector N 0500 | 086z | 1270 | W27 | -
9 9 0 L - | ozs0 - | 63 | -
oP 0139 | 0147 | 3531 3733 -
[} 0100 [ 0120 | 254 | 3.04 -
When incorporating RCA Solid State Devices in 2 0040 | 0060 | 102 | 152 | -
i itis that the designer refer to 92CS-17991R2
“Operating Considerations for RCA Solid State NOTES:
Devices”, Form No. 1CE-402, available on request from y L
1 ] 5
RCA Solid State Division, Box 3200, SOMerville, Nd. 3’ pesiion ot e ve e eassoes! 0980 - 0265 0. 6.350 — 6477 mem)

08876. from case.
SO"d Brussels ® Buenos Aires ® Hamburg e Madrid ® Mexico City e Milan
S Montreal e Paris @ Sao Paulo ® Somerville NJ @ Stockholm
tate Sunbury-on-Thames e Taipei e Tokyo




Power Transistors

BUW41 BUW41A
BUW41B

RG

Solid State
Division

5-A SwitchMax
Power Transistors

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

Features:
& 100% High-Temperature Tested for 125°C
Parameters Applications
® Fast Switching Speed . .
) . Off-Line Power
JEDEC TO-220AB = High Voltage Ratings: Supplies
H-1535R1 VcEex = 350 V to 450 v

» Low Vglsat] at Ic=5A s High-Voltage Inverters

» VERSAWATT PACKAGE ® Switching Regulators
[Molded Silicone Plastic]

The RCA-BUW41, BUW41A and BUW41B
SwitchMax series of silicon n-p-n power
transistors feature high-volitage capability,
fast switching speeds, and low saturation
voltages, together with high safe-oper-
ating-area (SOA) ratings. They are spe-
cially designed for use in 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
are essential to the design of industrial
high-power switching circuits. Switching
times, including inductive turn-off time,
and saturation voltages are tested at 125°C,
as well as at 25°C, to provide informpation
necessary for worst-case design.

The BUW41, BUW41A and BUWA41B series
transistors are supplied in JEDEC TO-
220AB (RCA VERSAWATT) plastic pack-
age.

MAXIMUM RATINGS, Absolute-Maximum Values:

VBE= =15V .t

VcEex (clamped)
Vgg= -15V

Toupto25°C....oiiiiiininiiiiiiiiiinnnen.

T above 25°C, derate linearly

T‘tg, TJ .........................................

T

At distance = 1/8 in. (3.17 mm) from
seating plane for 10 s max. .....................

BUW41  BUW41A BUW41B

350 400 450 v

450 550 650 v

350 400 450 v

300 350 400 v

8 v

5 A

8 A

10 A

4 A

100 w

08 wre

vt ———— 6510150 ———  °C
..... 235 °C
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File No. 1275

BUW41, BUW41A, BUW41B

ELECTRICAL CHARACTERISTICS

CASE TEMPERATURE (T¢)—°C

92cs-32218

Fig.2 - Dissipation and Ig/p derating curves

for all types.

Test Conditions Limits
Characteristic Voltage Current BUWA41 BUW41A | BUW41B |Units
V dc A dc
vcel vee | 1c | 1g | Min.|Max. [min. [Max. |min. |max.
Tc = 25° C
450 |—1.5 oi|l—-]-=-1-1-
Icev 550 |—1.5 =109 (=1=1 ma
650 | —.5 — | =] =1-= 101
"EBO —8 0 2 —_ 2 —_ 2
Veeo(sus)P 0o2a| o [300] — [350 | — [400 | — v
hFg 3 58 40 | 10 |40 [ 10 | 40
Vgg(sat) 58 |1 16| — |16 ] — |16
58 | 1 1 — 1 —
Veelsay 82 | 4 2 [— |2 |- v
VcexP
(Clamped Egp) —5| 5 |1e|350| — |400| — [450 | —
L=170 uH
Rgg =50 —5| 8 |3 |200] — |250| — |300 | —
Is/b 25 4 0.5 - 0.5 — 0.5 —_ s
|hte 1=5 MHz 10 0.2 123 |12]3]12
f1 10 0.2 60 | 15 | 60 | 15 | 60 | MHz
Cobo =0.1 MHz 10¢ 300 | 50 | 300 | 50 | 300 | pF
tqd 5 | 1 01| —fo1|— o1
t, 9 5 1 05| — |05 ]| — |os
tgd - 5 | 1e 25| — |25 | — |25
ted 5 | 1e 04 | — [04 ] — |04
te us
Vcc= 125V,
L=170 uH,
5 | 1e 04| — |04 | — |04
Rc=250Q
Collector clamped
to VCEX
50, T : ——F
T 1 P (MAX.)100W
> 1
19 © c,
E E. ._.._: A ()
& z S 5,
§ e 3/ e
3 g SA_I\ "%
g 2 A %
. It = =4 P,
5 o £ EH RN
g Al ] NN,
¢ ot = R el sAFaJ'o Nos ]
4 : i ANAWN
FNE 10° : ]L‘ * 10®
25__.. T 1 L1 . I ko NUMBER OF THERMAL CYCLES

92¢s-32220

Fig.3 - Thermal-cycling chart for all
types.




BUW41, BUW41A, BUW41B File No. 1275

ELECTRICAL CHARACTERISTICS Continued

Test Conditions Limits
Characteristic Voltage Current BUWA41 BUW41A | BUW41B | Units
V dc A dc
VCE[VBE Ic l Ig Mln.IMax. Mln.] Max. Mln.l Max.
Tg=125°C
450 |—1.5 — 1 . — — —
IcEv 550 |—1.5 - - - 1 -] - mA
650 |—1.5 — — — - | = 1
Vce(sat) sa 1 — 2 —_ 2 — 2 \"
t,d 5 1] —]o8] —jos|—| o8
td 5 1| —| 4| —| 4| —]| 4
t,d 5 |1¢|] —|o8| —]o08]|—] 08
1 s
c
Veco=125V,
L=170 uH, 5 [1e| —]os| — o8 |—|os
Rg = 25Q
Collector clamped
to VCEX
Rauc —J125] — [125] — [ 1.25]°Cc/W
Rgya - 70 — 70 - 70 |°C/W
8Pulsed: pulse duration = 300 us, duty factor <2%. CVCBvalue.
DBCAUTION: The sustaining voltage Vggo(sus) and dVCC=125 v, tp=20 HS.
Vcex MUST NOT be measured on a curve tracer. QIB1= —iBy-
—=
<
|
°
"
L
w
-3
3 c
© (CURVES MUST BE DERATED
x LINEARLY WITH INCREAS|
g
] *
o FOR SINGLE
© NONREPETITIVE
o. PULSE
o0l

COLLECTOR-TO-EMITTER VOLTAGE (Vgg)—V 92CM-32219

Fig.1 -~ Maximum operating areas for. all types [T = 25°C).

-3-




File No. 1275

BUW41, BUW41A, BUW41B

Fig.4 - Typical thermal-response chara-
teristic for all types.

2 200 |COLLECTOR-TO-EMITTER.
o VOLTAGE (Vgg) =3 V
2
q 2100
I A
§ 1 & ™~
z
s H 25°c
;; F_ ‘\
.
21T T tE N
2 g 25°C \
@
w 3 \
H 3
N Iy I N
F / F CASE TEMPERATURE (T¢) = -40°C
[ %
/ 5 e
-
o1 .
O 0 z ra— e
0.001 001 ol 10 o | 10
PULSE WIDTH (lp)—l 92C3-29981 COLLECTOR CURRENT (Ic)—A 92Cs-29982

Fig.5 - Typical dc beta characteristics for all

types.
[Tem1c/s] IT Trge1c/s
s . Tc=-40°C |
£ Te » 128°C z
g e+ 28°C £
50 &7
-
3 5z
] o3
[ s
=0 w
- :_:z’;l _40°C__| ——
o8 -] 25°C
22 ] # e |
.d es = TORE (10) 12
§%0 03 SReE TEWPE
] ]
g o 2
3 F
S .
4
0
| 10 | I
COLLECTOR CURRENT (I)—A  92cs-zssesm COLLECTOR CURRENT (Ic)—A  szcs-2984

Fig.6 - Typical collector-to-emitter saturation
voltage as a function of collector
current for all types.

Fig.7 - Typical base-to-emitter saturation
voltage as a function of collector
current for all types.

4 | coLLeCTOR -To-EMITTER
VOLTAGE (Veg)* 3V
o <
z . 1
g g
£> £
I §
=54
U
o 0% ¢
1> L)
e~ —— g
R 25°C 8
w
] Y125°C 3
< E(TC
© e vewreRA g
X o 0 2 e 6 G ]
COLLECTOR CURRENT (I¢g) —A vacs-2998s COLLECTOR-TO-EMITTER VOLTAGE (VeE)—V  szcs- 29908

Fig.8 - Typical base-to-emitter voltage as a
function of collector current for all
types.

CASE TEMPERA
Iy =-TppelA
Vec 125V

w
2

I3

o 1
H |
<e

4T -
=] 1=
s w
wes i
& =
T

& 8
Sw <
-2 !
L 8
g &
a

H

E

3

3]

COLLECTOR CURRENT (Ic)—A 92CS-2998 7RI
Fig.10 - Typical saturated switching time

characteristics for all types.

Fig.9 - Typical output characteristics
for all types.

8 *-Iny*1A
Vec =125V
*20,8

)

ALL, AND RISE
— ns

>

)

o

STORAGE TIME (14)—us

TIME (1,44,

CLAMPED - TURN - OFF, F.

2 4 S
COLLECTOR CURRENT (I¢)—A 92¢S- 2990001

Fig.11 - Typical saturated switching time
characteristics for all types.
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CASE TEMPERATURE (Tc)=25°C

CASE TEMPERATURE (Tc)=125°
Ip*iA

Igp-24
Vo125V
1p=20 x3

,AND RISE

FALL,
1=

OFF,FALL, AND RISE

-
STORAGE TIME (1) —pus

~
STORAGE TIME (14)—ps

CLAMPED- TURN-OFF,

COLLECTOR WQREW (Ic)—A s2cS— 2098001 COLLECTOR CURRENT (Ic)—A ,92CS-29990R-
Fig.12 - Typical saturated switching time Fig.13 - Typical saturated switching time
characteristics for all types. characteristics for all types.

5 '0[CASE TEMPERATURE (1c)+257C
& 6 FREQUENCY (f)=| MHz

Wl )

13 ‘
w 55 Cibo
] e ~
H $o -
g H g

2
37 i §
=L <=
by < O e
£s w 2 ~
% 2 E N
% H B2 N
S- ] g § Cobo
o g : —
O - b
E s g
H
S
2 0

| 0 0% 0®
COLLECTOR-TO-BASE VOLTAGE (Vcg)— V OR

EMITTER-TO-BASE VOLTAGE (VEg)—V  s2cs 29982

CASE TEMPERATURE (Tg)—°C

sres-2emmm Fig.15 - Typical common-base input or output
Fig.14 - Typical saturated switching time capacitance characteristics as a
characteristics as a function of case function of collector-to-base
temperature for all types. voltage or emitter-to-base

voltage for all types.

ol
Vcgo RATING
'cEO
T L MINUS 100V
g°1
el — ——— =
z® E
« | Edvt
4t Sy
3 ! =,
€ 3 o s | CLAMPED A g
g s 125°C | Vcex RATING JE“
et | ¥ %
4 | >
8! | g #
g,
: S i
COLLECTOR-TO-EMITTER VOLTAGE <o i
0% Veex: L— «c,—————-l 10% Ic (PEAK)
92CS-30483 92¢S-30389RI
Fig.16 - Maximum operating conditions for Fig.17 - Oscilloscope display for measurement
switching between saturation of clamped induction switching
and cutoff. time [tc).
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BUW41, BUW41A, BUW41B

NC ic R R: VCEX CLAMP
ADJ. FOR Igj BAl5Q |5Q VCEOQ — 100 V
CCIAN Rl Vel RL-Nostlg;sow
NON IND *
a7 N
TAZ o N 170 uH
Ql, Q2 = 2N6354
Ic CURRENT Q3 = 2N3762
a PROBE 4,05,
0.00IuFs= & IN49332 2 1g CURRENT D2540M Q6,07 = CA3725 QUAD
Jisoa 2472 Q0a PROBE TRANSISTOR
) ) /# ARRAY.
" %THIS CONNECTION
IN9I4 33K . IN3891 SHOULD BE MADE AS
22k CLOSE AS POSSIBLE TO
) ; = VB(CLAMP) COLLECTOR OF
0,005 uF Q2 ; 6V TRANSISTOR UNDER TEST
s ¥ KELVIN (SENSING)
S24 40 CONNECTIONS
_ 10080 NOTE: BATTERY SYMBOLS Vcc . Va| . Vp2+
S0 uF Va(CLAMP) INDICATE RIGOROUSLY FILTERED
* 479 R2 VOLTAGE SOURCES AT THE CIRCUIT TERMINALS
v o IND TO ACCOMODATE THE FAST tr AND ty TIMES
o 4 - AND HIGH CURRENTS PRESENT IN THE CIRCUIT.
20 uS - V2 = NOTE: SWI CLOSED FOR f¢, t5 . t;. SWI OPEN FOR tc.
MIN ADJ FOR Ig;
FREQ= 500 Hz 92CM-30458
Fig.18 - Circuit for measuring switching times.
Ip —
X390 %
AQ10 % hiars
o= —_———— = X-Y
\ t=Y-2
WO90 % TTRANSITION = X-W
IB NOTE: TRANSITION TIME
2—— - Fno«som.,‘rosmu
IC MUST BE LESS THAN 0.3 us.
€90 % ¥Y§90%
BJI0 % z2410%
92CS-30458
Fig.19 - Phase relationship between input
and output currents showing reference
points for specification of
switching times.
SYMBOLS Icev collector-cutoff current with
Cibo common-base input capaci- specified resistance be-
tance, collector open tween base and emitter
Cobo common-base output capaci- Icm peak collector current
tance, emitter open Ic(sat) collector current at which
Es/p reverse-bias second-break- hg, VgE(sat), and
down energy switching speeds are
fr gain bandwidth product | ;neasured.
hFg dc forward-current transfer S/b orward-bias, second-break-
ratio down collector current
Ih¢el magnitude of common- Pr ;ra:;ufsi;c:jr tglrf\s'graatlz:‘ eat
emitter, small-signal, short- P . p
circuit, forward-current ReB base bias resistor
transfer ratio Rc collector resistor
g continuous base current Reyc thermal resistance,
Ic continuous collector current junction to case
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BUW41, BUW41A, BUW41B

SYMBOLS Continued

Tc case temperature

Tj operating (junction) temper-
ature

T lead temperature during
soldering

Tstg storage temperature

te clamped turn-off switch
time of an inductive load
(see Fig.18)

tq delay time

t fall time

tp pulse duration

t rise time

ts storage time

Ve base-to-emitter voltage

Vgg(sat)  base-to-emitter satu-
ration voltage

SCREW, 6-32
NR231A

\/ RECTANGULAR METAL
WASHER

DF1038 )
MICA INSULATOR
HOLE DIA. = 0.145.0.141 in.

[S) (3.68-3.58 mm)

=)
\ HEAT SINK
P (CHASSIS)
DF378F
INSULATING SHOULDER WASHER

1.D. = 0.156 in. (4.00 mm)
SHOULDER DIA. =
METAL WASHER 0.250in. 6.35 (mm) MAX.

LOCK WASHER (&
HEX NUT

SOLDER LUG .2
o>
HEX NUT

sacssean
NOTE: MAXIMUM TORQUE APPLIED TO MOUNTING
FLANGE 15 8.n.b. (0.09 kgt.m)
Suggested mounting hardware for use with
JEDEC TO-220AB package.

When incorporating RCA Solid State Devices in
equipment, it is recommended that the designer
refer to “Operating Considerations for RCA Solid
State Devices”, Form No. 1CE-402, available on
request from RCA Solid State Division, Box 3200,
Somerville, N.J. 08876.

Vcs collector-to-base voltage
Vee collector supply voltage
Vce collector-to-emitter voltage

VcEe(sat) collector-to-emitter satu-
ration voltage

Vceo collector-to-emitter volt-
age base open

VcEeo(sus) collector-to-emitter sus-
taining voltage, base open

VcEev collector-to-emitter voltage
with specified voltage be-
tween base and emitter

VeEX collector-to-emitter voltage
with specified circuit be-
tween base and emitter

VEB emitter-to-base voltage

VEBO emitter-to-base voltage, col-
lector open

ATg case tempsvatiire change

DIMENSIONAL OUTLINE
JEDEC TO-220AB

Hy
i g
searwaruane A L N
¥y
F  TEMPERATURE
MEASUREMENT
POINT

= \*F"_rﬂ ,

1
e ooe (DY ——— 5, =
g} ::——__%J
= 1 3
prjip V4N
=
o
(BOTTOM VIEW)
INCHES MILLIMETERS
SYMBOL NOTES
MIN. MAX. MIN. MAX.
A 0.140 0.190 356 482 -
b 0.020 0.045 0.51 114 -
by 0.045 0.070 1.4 177 -
c 0.015 | 0.025 0.38 0.63 -
D 0.560 0.625 14.23 15.87 -
E 0.380 0.420 9.66 10.66 1

Eq 0.365 | 0.385 9.28 9.77 -
E2 0.300 | 0.320 7.62 8.12

e 0090 | 0110 | 229 | 279 2
o 0190 | 0210 | 483 | 533 2
F 0045 | 0085 | 1.14 | 139 -
Hi 0230 | 0270 | 58 | 685 1
n 0080 | 0.115 | 204 | 292 -
L 0500 | 0562 | 1270 | 14.27 -
L1 - 0.250 - 6.35 -
P 0139 | 0147 | 3831 3733
Q 0100 | 0120 | 254 | 3.04 -
z 0.040 | 0.060 | 1.02 | 152 -
NOTES: 92CS-17991R2

1. Tab contour optional within Hy and E.
2. Position of lesd to be messired 0.250 — 0.265 in. (6.350 — 6.477 mm)
from case.

TERMINAL CONNECTIONS
Lead No. 1 — Base
Lead No. 2 — Collector
Lead No. 3 — Emitter
Mounting Flange — Collector



Pro Electron Power Transistors

File Number 1199 BUWG64A, BUW64B, BUW64C

High-Current, Silicon N-P-N TERMINAL DESIGNATIONS
VERSAWATT Transistors = EE

c

Switching Applications (FLANGE) | O O F/——L"°
Features: —
® Fast switching speed at temperatures up to 125°C — s

u Low Vce(sat) TOP VIEW
8 VERSAWATT plastic package

92CS-39969

JEDEC TO-220AB

RCA-BUW64A, BUW64B, and BUW64C are epitaxial-base
silicon n-p-n power transistors which feature fast switching
speeds, low saturation voltages, and high safe-operating-
area (SOA) ratings. They are specially designed for
converters, inverters, pulse-width-modulated regulators and
a variety of power switching circuits.

The BUWG64A, BUW64B, and BUW64C transistors are
supplied in the JEDEC TO-220AB (RCA VERSAWATT)
plastic packages.

MAXIMUM RATINGS, Absolute-Maximum Values:

BUWG4A BUWE4B BUWe64C

Veev

VBE = =18 V ittt i e e e et i 140 160 180 "
Vceo 90 110 130 v
Veso 7 v
Ic(sat) 5 5 4 A
le covvvinnnn 7 A
[TV 10 A
lg ovivinen 5 A
PT

Tcupto 25°C 50 w

Tc above 25°C 0.4 w/°C
LI TR T PN -65 to 150 °C

At distance = 1/8 in. (3.16 mm) from seating plane for 10 s max. ... 235 °C



Pro Electron Power Transistors

BUW64A, BUW64B, BUW64C

ELECTRICAL CHARACTERISTICS, at Case Temperature Tg = 25°C Unless Otherwise

Specified
TEST CONDITIONS LIMITS
CHARAC- VOLTAGE | CURRENT
TERISTIC ° Vde Adc BUWG4A | BUWB4B | BUWBAC |75

Vce|VBe | ¢ Ig | Min.| Max.|Min. Max.|Min. |Max.

140 [-1.5 —l1o0l -] - |-1]-

Icev 160 | —1.5 -] = |=1100] - |- uA

180 [-1.5 - -1-1-1-= |100

140 |15 - 1l-1-1-1-

Tc=125°C 160 [—-1.5 - -1- 1 - | -

180 [-1.5 -1 -1-1-1- 1| mA
1EBO -71 0 — | 100| = | 100 — |100| wA
Vceolsusib Joo1a| o9 | - [110] - [130] - v

2 0.2a 30| - [30] - | 30 -
heg 2 4a | =1=1=1 2] -
2 5a 20| -2/ - [-1-
aafoa | -|-|-|-f-1]14
VBE(sat) sa |05 |- | 15| - | 18] — | -
4a |04 | - | -|-]-|-107 \
VcElsat) 5a fos | — | 08] - | 08] - | -
7alo7 | - |15 15]- |15
Is/b 20 25 1] - 1] - 1] - s
Ihfel 10 0.5 10 | 40| 10| 40| 10| 40
f=5MHz ’
fr 10 0.5 50 | 200| 50 | 200 | 50200 | MHz
Cobo c
T2 0.1 MHz 10 50 | 150 | 50| 150 | 50| 150 | pF
4 |oa|-|-|-|-1- 1|01
d _
'd 41 5 los |- |o1|-|o1]-{-
1d MENE R 0.25
5 {05 | - |o25| - |025| — | — us
4 |oge| - | - |- - |- 1
d _
's 1 5 Jose| - | 1] 1[- |-
4 |oge| - | - |- -1|- |05
1. —
il “l 5 |ose| - |os|-|os|[- |-
RgJc 4 5 — |25l -] 25|- |25|°cw
@ Pulsed: pulse duration = 300 us, duty factor < 2%. € Vg value.
b CAUTION: The sustaining voltage Vceolsus) MUST NOT d Vee =70V, tp =20 s

be measured on a curve tracer. e IB1 = —IBZ.
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100

o o

’
N

COLLECTOR CURRENT (L¢)—A

CASE TEMPERATURE(Tc)=25°C

(CURVES MUST BE DERATED
LINEARLY WITH INCREASE
IN TEMPERATURE)

BUW64A, BUW64B, BUW64C

'Ic (MAX.) PULSED
Ic (MAX.) CONT

0C OPERATION
DISSIPATION-LIMITED

%FOR SINGLE =4
NONREPETITIVE T
PULSE =

alS1

VCEO (MAX)= 90 V (BUWE4A)
Veeo (MAX) =110 V(BUWE4B)

T

T

T Vceo (MAX.)= 130 V(BUWE4C) -

2 4 6 8 2 4

! (9]

6
€100

COLLECTOR-TO-EMITTER VOLTAGE (VCE)— v

92CS-31945

Fig. 1 — Maximum operating areas for all types

(Te=25°C).

100, [ CASE TEMPERATURE (T¢)=100°C =

o EEEEEEEEELEEN PULSE OPERATION™ BRI
T o [ECIMAX)PULSED hent o s
O [T o(MAX) CONT =
o 8' C %
- jassls = FTND 3
Z 5 2
& s, =
=3 S, O, =
o A;'C‘o 58
/4 NG
o 4 ]
=4 = 88 8sas:
b S 53 i
j | LT 8| "
8 of *ror sINGLE
o NONREPETITIVE
E PULSE
i:
& Ts/p-LIMITED
RE: VcEQ (MAX) = 90 V (BUWE4A)
=i Vego (MAX)=110 V (BUW64B)
EETEE Vo E o (MAX.) =130 V(BUWE4C) #
0.1 ffr ( HHH T ;
2
| 2 4 6 8 2 4 6 8'00 4 6 8'000

COLLECTOR-TO-EMITTER VOLTAGE (Vﬁ) -V

Fig. 2 — Maximum oaperating areas for all types
(Tc=100C).

92CS-31946
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BUWG64A, BUW64B, BUW64C

g 10,
a
5 5
g P
52 s
g8 z1
=0 g a 8
3% 2 e
Sy D e /,
g 2
=5 '19/,, < F
$£9 15 » i /7y z A
e 1 11 y.
oL Zou
& SN 0=
£ Dy .
g o 8 X
& [ ‘(/ 7] /
wz 4, z
o u 2 T8 <
9 11 %0 & 2
I Inaa bl =
e HHH 0.01
0 25 50 75 00 125 150 175 200 2 r >
CASE TEMPERATURE (T¢)—°C 92CS-31837 0.001 0.01 0.1 | 10
PULSE WIDTH (1p)=s gacs-31838
Fig. 3 — Dissipation and |y, derating curves for Fig. 4 — Typical thermal-response characteristic
all types. for all types.

4[COLLECTOR-TO-EMITTER VOLTAGE (Vcg) =2V
} 5\ | Ig=Ic/i0
“a N
‘3 chse TEMPERATURE —~ 1
£ (Tc)=25°C S <
1
2 N % 5o
100 V2 1T 60 Gy
2 0 F="25¢c 2 VOREaC=Oess
e N = &
W \\ z <A
w 6 w Qy' ,t_
5 N £ iy
=3
E a \\ 5 vc,(‘
- z 6 !
2 &
g 2 woa
= pur
I3 8
o 2
o 10
e 8
6 o 04 06 08 ! 1.2 1.4 16
r 5 r § 2 COLLECTOR-TO-EMITTER SATURATION VOLTAGE [Vce(sa')]— v
ot ! 1o 92CS- 31840
COLLECTOR CURRENT (IC)—A. sucs-ymzsm
Fig. 5 — Typical dc beta characteristics for all Fig. 6 — Typical collector-to-emitter saturation
types. voltage characteristics for all types.
?[1p=Ic/10 CASE TEMPERATURE (T¢)=25°C
COLLECTOR - TO- EMITTER VOLTAGE (Veg)*10V
10 — 35| FREQUENCY (t)=5MHz
T T T 1T TTTAT
< 1 I 1T T
| e 1 | T
:) o P T T 1~ 3- LT
H Y rt t
E e;o / 25 I T
= & ~ T T
3 &7 o
. \ o
s e o Els
£ . S/
w &
5] i .
S FIEI R
2 w 4 5
;’J I
0.1 © 0
o 0.4 08 12 1.6 2 24 0.2 0. 0.8 T2
BASE-TO-EMITTER SATURATION VOLTAGE [Vgg(sati]-v COLLECTOR CURRENT (Ic)-A  gpcs-3i842
92CS-3184!
Fig. 7 — Typical base-to-emitter saturation Fig. 8 — Typical small-signal forward-current transfer ratio

voltage characteristic for all types. characteristic forall types (f = 5 MHz).



Pro Electron Power Transistors

CASE TEMPERATURE (T¢)=25°C HHTHHHHTHIE
12 i
" i :
" 5 i
2 9 400 Sl
s 450 HEE
z &-
g 7 200 35 3
o HHE 3
'3 ¢ 100 1 23]
2 9 H
8
oo 50
g 3
© ) 20
BASE CURRENT (Ip)=I0 mA
|

o

2 8 10 12
COLLECTOR-TO-EMITTER VOLTAGE (Veg)-V
92CS-31843

Fig. 9 — Typical output characteristics for all types.

[ OSFHREFHHHHCASE TEMPERATURE (T = 125°C
i L Te "Ic/!0. Ip " Ip,
- Ve =70V, tp = 204us
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.?‘m I {
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= o
Q
z
<
w
2
§0.: N
1
w
a T
« 1T
1T
0

3 ,
COLLECTOR CURRENT (Ic)-A 92CS-31845

Fig. 11 — Typical saturated-switching-time charac-
teristics as a function of collector current
for all types (T =125C).

ADJ. FOR Ip|
150,2w VBI

BUWG64A, BUW64B, BUW64C

a1
1
1
T

o
n

SHH

X
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2 CASE TEMPERATURE (T¢ )= 25°Cl
i Tg - Ic/0,Ip I,
ey VeGTOV., 57 20 s
-
o
@«
w
z
g
3
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2o
2 s
<
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a
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g
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@
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1T I

[o] I

3 4 6 7 92C$-3)
COLLECTOR CURRENT (Ic)-A ot

Fig. 10 — Typical saturated-switching-time charac-
teristics as a function og‘ collector current
for all types (T = 25°C).

« 10%8
i3
By o
[
g3
25 .
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QE o
%3
.85 2 g
s5a
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zZ510 Cobs
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a3 o
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855
3
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23 o
4 8
| 10 102 10®
COLLECTOR-TO-BASE VOLTAGE (Vcg)—V OR
EMITTER-TO-BASE VOLTAGE (Vgg) =V  g2¢s- 31846

Fig. 12 — Typical common-base input (C;y,,) or
output (C,,,) capacitance characteristic
for all types.

Rg=15-200, IoW
NON IND

Ql, Q2 = 2N6354

Ic CURRENT Q3 = 2N3762
4 PROBE Q4,Q5,
0.001 uF IN4933 Ig CURRENT Q6,Q7 = CA3725 QUAD
180 arq PROBE DEVICE TRANSISTOR
Vv ARRAY
UNDER Vee: = R
TEST -
Es oV * THIS CONNECTION
IN914 IN389l SHOULD BE MADE AS
CLOSE AS POSSIBLE TO
“= VB(CLAMP) COLLECTOR OF
av TRANSISTOR UNDER TEST
. F
0005 1 * % #* % KELVIN SENSING
240 ) CONNECTION
NOTE: BATTERY SYMBOLS V¢, Vg V2.
50 uf Vg (cLAMP) INDICATE RIGOROUSLY FILTERED
VOLTAGE SOURCES AT THE CIRCUIT TERMINALS
zo”—l_ TO ACCOMODATE THE FAST t, AND t; TIMES
o Y AND HIGH CURRENTS PRESENT IN THE CIRCUIT.
5 =
20 uS v = 92CM- 31
MIN B2 31847

ADJ. FOR Ig;

FREQ= 500 Hz

Fig. 13 — Circuit for measuing switching times.
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BUWG64A, BUW64B, BUW64C

]
Ic :

| CP90 % YQ90%

|

|

BPI0 % ZQI10%
tg=A-8 92CS-3038IRI

4=
t,=B-C y=
tyensition = X-W
NOTE: TRANSITION TIME

FROM 90% '81 TO 90% 'Bz MUST

BE LESS THAN 0.5 us.

Fig. 14 — Phase relationship between input and

tput currents showing referer
points for specification of switching
times.



