15 AMPERES
~ NPN SILICON
POWER TRANSISTORS

100, 120, 140, 160 VOLTS
180 WATTS

: NPN SILICON POWER TRANSISTORS
The BDW10/10A, BDW12/12A, BDW14/14A, BDW16I16A are
 POWERBASE* transistors intended for general purpose use in
professional and consumer applications.
The POWERBASE process offers the following features:
® High Voltage Capabitily — VCEQ up to 160 V,
VcBO up to 200 V
. Large SOA — 180W at VCE = 60 Vdc
® High Gain — 25 min. at Ic = 5 Adc (A Version)
‘® High Stability and Reliability ‘ -
— Motorola patented photoglass passivation
® Excellent Thermal Efficiency for enhanced reliability
RgJyc = 0.97 °C/W Max.
MAXIMUM RATINGS
. BOW10 | BOW12 | BOW14 | BDW18
Rating Symbol | gow10a | BOW12A | BDW14A | BOWIEA | Uit
Collector Emitter Voitage VcEO 100 120 140 |- 160 Vde
Collector Emitter Voltage VCER(sus) 120 140 160 180 Vde
Collector Emitter Voltage vcso 140 160 180 200 Vdc
Emitter Base Voltage Ves 8 Vde
* Collector Current — Continuous Ic 15 Adc
) Peak’ icm 20
Base Current — Continuous 1h:) 5 Adc--
Peak’ I8BM 10
Emitter Current — Continuous 1 20 " Ade
Peak! IEm 30
Total Power Dissipation Pp 180 Watts
Derate sbove 25°C 1.03 wre
Operating and Storage Junction Ty, Tsrg °C
Temperature Range S -85 to +200
THERMAL CHARACTERISTICS |
Characteristics Symbol Max. Unit
Thermal Resistance, Junction to Case RpJc 0.97 °C/W
Maximum Lead Temperature for Soldering Purpose: T 275 °c
1/8" from Case for 5 Seconds )
! Pulse Test: Pulse Width = 6 ms, Duty Cycle <.10% ~
FIGURE 1 — POWER DERATING
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- BDW10, 10A e BDW12, 12A « BDW14, 14A @ BDW16, 16A

ELECTRICAL CHARACTE_RISTICS (Tc = 25 °C unless otherwise noted)

Characteristics l Symbol I Min. | Max. | Unit I :
OFF CHARACTERISTICS!
¢ | Collector Emitter Breakd Voltage VCEO(sus) Vdc
(Ic=0.2 Adc, Ig = 0) BDW10,A 100
BDW12,A 120
BDW14,A . : 140
BDW16,A ) 160
Collector Emitter Sustaining Voltage R VCER(sus) Vde
(Ic=0.2 Adc, Rgg =100 2, L=25mH) BDW10,A : 120
BDW12,A 140
BDWi4,A 160
BDW16,A! : 180
Collector Cutoff Current Icso ’ mAdc
(Ve =rated Voo, IE=0)  Tg= 25°C - 0.1
Tc=125°C 1
Collector Cutoff Current Iceo ) mAdc
(Ig=0, 50V — BDW10,A
60V — BDW12,A
VCE= 70v — BDWI4.A 01
80V —. BDW16,A
Collector Cutoff Current ICER mAdc
(VCE = rated VCER, RBg = 1000 10
Emitter Cutoff Current EBO mAdc
(VBg=8Vde, Ic=0) 1
SECOND BREAKDOWN
Second Breakdown Collector Current with Base Forward Biased ispp . Adc
(Vee = 60 Vdc, t = 0.5 sec.) - 3
(VCE =100 Vde, t = 0.5 sec.) 1
ON CHARACTERISTICS'
DC Current Gain hege
5 . le =1 Ade BDW10, 12, 14, 16 50 .
- ¢ BDW10A, 12A; 14A, 16A . 100
BDW10, 12, 14, 16 20 100
VeE=4Vde.Ic=5Ade  5hiv10a, 124, 14A, 16A 2 100 N
le = 8 Adc BDW10, 12, 14, 16 10 50
¢ BDW10A, 12A, 14A, 16A 12 50
Ic =12 Adc All types 5
Collector Emitter Saturation Voltage VCE(sat) Vdc
_ ) _ BDW10, 12, 14, 16 10
lc=5Ade,1g=05Ade  oriuion, 124, 14A, 16A 08
_ - BDW10, 12, 14, 16 15
'c=8Ade, Ig=1.6 Ade BDW10A, 12A, 14A, 16A 1.2
Base Emitter On Voltage VBE(on) Vdc
(1c =5 Adc, Vg = 4 Vde) 15
Base Emitter Saturation Voltage VBE(sat) Vdc
(Ic = 5 Adc, Ig = 0.5 Adc) ~ 16
(Ic =8 Adc, Ig = 1.6 Adc) 20
_ DYNAMIC CHARACTERISTICS
Current Gain — Bandwidth Product fr MHz
(Ic=1 Adc, VGg = 10 Vdc, fregt = 100 kHz 1.0

! Pulse Test: Pulse Width = 300 us, Duty Cycle = 2%
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BDWI0, 10A « BDW12, 12A « BDW14, 14A « BDW16, 16A

+13Vv

LTIMEGY

FIGURE 7 — SWITCHING TIMES TEST CIRCUIT

Vee
+30V

|‘+ 25us

o-
-1tV

t. 44 < 10 ns =

Duty Cycle = 1.0% -5V :

FIGURE 9 — TURN-OFF TIMES

my

/=

i

S -

B o
07 vee=30 ~

[ ig/ig = 10

— Igl = Ig2
Ty=250C

03
02
(X} [

05 07 2 Y
Ic. COLLECTOR CURRENT (AMPS)

02 03

FIGURE 8 — TURN-ON TiME

VR, REVERSE VOLTAGE (V)

[ : FIGURE 11 — COLLECTOR CUT-OFF REGION

10,000 ——p— ,
Vce=30V 4
_ 1000 7
3 y 4
3 [ 7 7 v
3 1o s 2 7
€ F1e1800 7 ra
== .
o — va
[ 100°C y,
Y 0 T \oe 7
é “? + ¢ fCES
S, [ Revense FORWARD —1;
. . :
. R 250C —/
. : 00 I . _
Wz w1 0 81 -0z 03 05 )

-04

VBE, BASE-EMITTER VOLTAGE (VOLTS)

10 ¥ F
1 Vee= 30V
sf—Ic/ig=10
|- T;=259C
3
»
3’ =
w L
3
H
= 07
0.8
03
02
td
0.1
02 03 05 07 1 10 15
I, COLLECTOR CURRENT (AMP)
FIGURE 10 — CAPACITANCES
ol — H
Ty=25C
N
__ 200
ic TSN G
w NN
S 100
< —
- =
g F
g solj - R
© 30 Cob
20
10 50 10 20 50 100 200 500 1000




TN T e 7

NPN SILICON POWER TRANSISTORS

Pulse Test: Pulse Width = 5 ms, Duty Cycle < 10%.

FIGURE 1 — POWER DERATING
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\ ’ NPN SILICON
The BDW30, 32, 34, 36 are POWERBASE™ transistors intended for POWER TRANSISTORS
use in high current/high power professional and consumer appli-
cations. 30 AMPERE
The devices feature: . 100. 12:'5;‘\:;\!,61?3‘,0"3
¢ High Voltage Capability VCEQ up to 160 V, Ve up to 190 V
e Large SOA 250 W at 60 V '
o Excellent thermal efficiency Rg yc = 0.7 °C/W
e High stability and reliability Motorola patented photoglass
passivation -
MAXIMUM RATINGS
Rating Symbol | BOW30 | BDW32 | BDW34 | BOW36 | Unit
Collector Emitter Voltage VCEO(sus) | 100 120 140 160 Vde
Collector Emitter Voltage VCER(sus) [ 120 140 160 | 180 Vde
Collector Emitter Voltage Vceo 140 160 180 200 Vde
Emitter Base Voltage Vep ) 8 Vde
Collector Cutrent — Continuous Ic 30 Adc
Peak' . Icm 40 Ay ¢
Base Current — Continuous g 10 Adc B
Peak’ Ism 20 -L
Emitter Current — Continuous g 40 Adc (.
Peak’ 1em 60 '
Total Power Dissipation Pp 250 Watts ¢ e
Derate above 25°C 1.43 w/ee SEATING i ‘
Operating and Storage Junction T3 Tstg -°C PLANE c
Temperature Range —-65 to +200 J—] . .
THERMAL CHARACTERISTICS < N
Characteristic Symbol Max. Unit oia.a : I A
' Thermal Resistance, Junction to Case Rauc 0.7 °C/wW ) ——— __q R §\
Maximum Lead Temperature for Soldering Purpose: TL °C H Ve .
1/8" from Case for 5 Seconds 275 1 N\ : | N

STYLE1:
PIN 1. BASE
2. EMITTER
CASE: COLLECTOR
—TMILUIMETERS] _INCHES
OIM ['MIN | MAX_| MIN | MAX
A | - 13937 - | 1550
8 | - T21.08] - T 0830]
C 1635 .250 | 0,300 ]
0 [099 [ 0.043 ]
- 135
[ F 1780 (1197
G_[10.67 440 |
| W [533 .220 |
T6.64 .675 |
118 480 |
384 | 4.09 | 0151 0.161 ] B
S P 050 ]
CASE 11-01
TO-3




BDW30 ¢ BDW32 ¢ BDW34 ¢ BDW36

ELECTRICAL CHARACTERISTICS (T¢ = 25 °C unless otherwise noted)

~ Characteristic l Symbol L Min. Max. Unit
OFF CHARACTERISTICS!
Coll Emitter Breakdown Voltage ) VCEO(sus) Vde
(ic=0.3 Adc, IR =0, L =25 mH) BDW30 100 )
BDW32 120
BDW34 140
BDW36 160
Coll Emitter Sustaining Voltage VCER(sus) . Vde
(Ic = 0.3 Adc, Rgg = 1002, L = 25 mH) BDW30 120 :
. BDW32 140 -
- . BDW34 160
BDW36 180
Collector Cutoff Current R IcBO mAdc
(Vg = rated Vo, Ig = 0) Tc= 25°C 0.2
Tc=125°C ) 2
Collector Cutoff Current ICEO mAdc
(Ig=0, VCcg=50V) BDW30
Vce =60 V). BDW32 0.2
VCE=70V) BDW34 )
) Vce=80V) BDW36
Collector Cutoff Current ! ICER mAdc
(VcE = rated VGER, Rgg = 1009 . 20
Emitter Cutoff Current - IEBO mAdc
(Vgg =8 Vdc, Ic=0) 2
SECOND BREAKDOWN
d Breakd Coll Current with Base Forward Biased Is/b Adc
(Ve = 60 Vdc, t = 0.5 sec.) 4.17
ON CHARACTERISTICS!
DC Current Gain heg .
(VCE=4 Vdc,Ic= 2A) 50
: Ic= 8A) 20 100
Ic = 16A) 8
Coll Emitter S: ion Voltage : VCE(sat) Vde
(Ic = 8 Adc, Ig = 0.8 Adc) ‘ 1.2
(ic =16 Adc, Ig = 3.2 Adc) 1.7
Base Emitter On Voltage “VBE(on) ) Vde
{Ic = 10 Adc, VcE = 4 Vdc) ) ) 1.6
Base Emitter Saturation Voltage VBE(sat) Vde
(1c = 8 Adc, Ig = 0.8 Adc) 1.6
(Ic =16 Adc, Ig = 3.2 Adc) 2.1
DYNAMIC CHARACTERISTICS )
Current Gain — Bandwidth Product fr ’ MHz
(Ig =2 Adc, VcE = 10 Vde, fiegy = 1 MHz. 1.0

! Pulse Test: Pulse Width = 300 us, Duty Cycle = 2%.
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There are two limitations on the power handling ability of a
transistor: average junction temperature and second breakdown.
30 Safe operating area curves indicate Ic-Vcg limits of the
z Te=25°c HHHH transistor that must be observed for reliable operation; i.e., the
£ \\ ¢ transistor must not be subjected to greater dissipation than the
| = 10 = curves indicate.
& The data of figure 4 is based on T¢ = 25 °C; Tj(pk) is variable
o depending on power level.
3 Second breakdown limitations do not derate the same as thermal
5. limitations. At high case temperatures thermal limitations will
=41 EE%EE reduce the power that can be handled to-values less than the
8 BOW303 limitations imposed by second breadkown. (See Motorola
1 @ : BDW324 Application Note AN-415.)
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DUWOV  DUYIS
BDW4O  BOWAS |
BOWAL  BDW4S | | -
BOWA2  BDWAT
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. - - - *DARLINGTON COMPLEMENTARY
SILICON POWER TRANSISTORS .
. . designed for general purpose and low speed switching applications. ) : DARLINGTON
@ High DC Current Gain — hgg = 2500 (typ.) @ I¢ = 5.0 Adc. ' ’ 15 AMPERE
« ® Collecior Emitter Sustaining Voltage @ 30 mAdc: ) COMPLEMENTARY SILICON
VCEO(sus) = 45 Vde (min.) — BDW39/BDW44 POWER TRANSISTORS
60 Vdc (min.) — BDW40/BDW45 45-60-80-100 VOLTS
80 Vdc (min.) — BDW41/BDW46 ‘ 85 WATTS
100 Vdc (min.)— BDW42/BDW47
® Low Collector Emitter Saturation Voltage:
VCE(sat) = 2-0 Vdc (max.) @ Ic = 5.0 Adc
3.0 Vdc (max.) @ Ic = 10.0 Adc
® Monolithic Construction with Built-In Base Emitter Shunt resistors
® TO-220AB Compact Package
® TO-66 Lead form also available ordered with “-66" suffix.
MAXIMUM RATINGS
. BDW39 | BDW40 | BDW41 | BDW42
Rating Symbol | BDW44 | BDW45 | BDW46 | BDWA47 Unit ' .
Collector-Emitter Voltage Vceo 45 60 80 100 Vdc _ i
Collector-Base Voltage VvcB 45 60 80 100 Vde . 1 [—-s r— B—~
Emitter-Base Voltage VEB ‘ 5.0 Vde =< . . I_g
Collector Current - Continuous | Ig , 15 Adc ) T /ﬁ}- T
11 _A
Base Current Ig 0.5 Adc A F
Total Device Dissipation Pp Watts l [U , _}_
@Tc=25°C ) 85 ) b 23
Derate above 25 °C 0.68 W/°C _1:‘ : A H
Operating and Storage Junction | T, Tstg -55to +150 °C K S }
Temperature Range . J SECT AA
THERMAL CHARACTERISTICS , [ LS |'|j-l' L
Characteristic . Symbol Max. Unit sy o -G
- : o]
Thermal Resistance, Junction to Case Rouc 1.47 °C/W ST;IL“E "" BASE N
2. COLLECTOR
) : 3. EMITTER = R
4. COLLECTOR
FIGURE 1 — POWER TEMPERATURE DERATING CURVE’ WLLMETERS] TNGHES
90 DIM| MIN
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Tc, CASE TEMPERATURE (°C) T0-2206B




T BDW39, 40, 41, 42 (NPN)
BDWA44, 45, 46, 47 (PNP)

.

ELECTRICAL CHARACTERISTICS (T¢ = 25 °C unless otherwi§e noted)

-
r Characteristic l Symbol I Min. I Max. Unit
OFF CHARACTERISTICS
Collector-Emitter Sustaining Voltage' VCEO(sus) Vde
(1c = 30 mAdc, Ig 0) BDW39/BDW44 45
BDW40/BDW45 - 60
BDW41/BDW46 80
BDW42/BDW47 100
Collector Cutoff Current IcCEO mAdc
(VeE = 22,5 Vdc, Ig = 0) BDW39/BDW44 2
(Ve = 30 Vdc, Ig = 0) BDWA40/BDW45 2
(Vcg =40 Vde, 1g = 0) BDW41/BDW46 2
_ (VcEg =50 Vdc, Ig = 0) BDWA42/BDW47 2
Collector Cutoff Current icso mAdc
(Vcp =45 Vde, Ig = 0) BDW39/BDW44 1
{Vcp = 60 Vde, Ig = 0) BDWA40/BDW45 1
(Vcg = 80 Vde, Ig = 0) BDWA41/BDWA46 1
(Vg = 100 Vde, g = 0) BDW42/BDW47 1
Emitter Cutoff Current IEBO ) mAdc
(VgE = 5.0 Vdc, I = 0) 2
ON CHARACTERISTICS!
DC Current Gain hgg -
(I¢ = 5'Ade, Vg = 4.0 Vdc) 1000
(1c = 10 Adc, VCE = 4.0 Vdc) 250
Collector-Emitter Saturation Voltage VCE(sat) Vdc
(I¢ = 5 Adc, I = 10 mAdc) 2
{ic = 10 Adc, Ig = 50 mAdc) ) 3
Base-Emitter On Voltage VBE(on) Vdc
(Ic =10 Adc, Vg = 4 Vdc) 3
SECOND BREAKDOWN?
S d Breakd Coll -Current Is/b Adc
With Base Forward Biased
VCE = 28.4 Vdc 3
BDW39/8DW40/BDW41 /BDYV42 VGE = 40 Vdc 1.2
VCE = 22.5 Vdc 3.8
BDWA44/BDWA45/BDWA46/BDW47 “VeE = 36 Ve 1.2
DYNAMIC CHARACTERISTICS
Current Gain — Bandwidth Product® fr MHz
(1¢ = 3.0 Adc, Vg = 3.0 Vdc, f = 1.0 MHz) 40
Output Capacitance Cob pF
Veg =10 Vde, Ig =0, f = 0.1 MHz) BDW39/40/442 200
BDW44/45/46/47 300
Small Signal Current Gain hfe -
(1c = 3.0 Adc, Vg = 3.0 Vdc, f = 1.0 KHz) 300

! Pulge test: Pulse width = 300 us, Duty cycle = 2.0%.
2 pulse test non repetitive pulse width: 260 ms.
3 f7 = Inggl - f test.




BDW39, 40, 41, 42 (NPN)
BDWA44, 45, 46, 47 (PNP)

FIGURE 2 — SWITCHING TIMES TEST CIRCUIT
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VCE, COLLECTOR-EMITTER VOLTAGE (VOLTS)

There are two limitations on the power handling ability of a
tr 1 average | ion temperature and second breakdown.
Safe operating area curves indicate |c — Vg limits of the
transistor that must be observed for reliable operation; i.e., the
transistor must not be subj d to greater di ion than the
curves indicate. The data of Fig. 5 and 6 is based on Tj(pk) =

VCE, COLLECTOR-EMITTER VOLTAGE (VOLTS)

200°C; Tg is variable depending on conditions. Second break-
down pulse_limits are valid for duty cycles to 10%. provided
Ty(pk) < 200°C. Ty(pk) May be calculated from the data in
Fig. 4. At high case temperatures, thermal limitations will reduce
the power that can be handled to values less than the limjtations
imposed by second breakdown. (See an-415).
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FIGURE 14 — DARLINGTON SCHEMATIC
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