
MOTOROLA SC XSTRS/R F 

MOTOROLA 
SEMICONDUCTOR 
TECHNICAL DATA 

ЪЕЕ D 

D A R L I N G T O N C O M P L E M E N T A R Y 
S IL ICON POWER TRANS ISTORS 

. . . designed for general purpose and low speed switching applications. 

• High DC Current Gain - bpg » 2500 (typ.) @ lc = 6.0 Adc. 

• Collector Emitter Sustaining Voltage @ 30 mAdc: 
VcEOIsusI - 45 Vdc (min.) - BDW39/BDW44 

60 Vdc (min.) - BDW40/BDW45 
80 Vdc (min.) - BDW41/BDW46 

100 Vdc (min.) - BDW42/BDW47 
120 Vdc (min.) -.BDW43/BDW48 

• Low Collector Emitter Saturation Voltage: 
VCEIsat) 3 2.0 Vdc (max.) @ l c - 5.0 Adc 

3.0 Vdc (max.) @ l c « 10.0 Adc 

• Monolithic Construction with Built-in Base Emitter Shunt resistors 

• T0220AB Compact Package 

• TO-66 Lead form also available ordered with "-66" suffix. 

MAXIMUM RATINGS 

Rating Symbol BDW39 
BDW44 

BDW40 
BDW45 

BDW41 
BDW46 

BDW42 
BDW47 

B0W43 
BDW48 Unit 

Collector-Emitter Voltage VCEO 45 60 80 100 120 Vdc 

Collector-Base Voltage VCB 4 5 6 0 8 0 100 120 Vdc 

Emitter-Base Voltage V E B 5 0 Vdc 

Collector Current - Continuous lc 15 Adc 

Base Current IB 0.5 Adc 

Total Device Dissipation 
. T C - 2 5 С 

Derate above 25 С 

PD 
86 

0 .68 

Watts 

W / C 

Operating and Storage Junction 
Temperature Range 

TJ . TS|g 
55 to - 1 5 0 С 

THERMAL CHARACTERISTICS 
Characteristic Symbol Max. Unit 

Thermal Resistance. Junction to Case RHJC 1.47 C/W 

FIGURE 1 - POWER TEMPERATURE DERATING CURVE 
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COMPLEMENTARY SILICON 
POWER TRANSISTORS 

45-60-80-100-120 VOLTS 
85 WATTS 

NOTES. 
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YI4.5M. 1982. 
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3. ИМ Z OtfWS A Z0« WERE AIL 800Y ANO 

l£A0 tftfiEGUlAMIKS AP£ ALLOWED 

ON 
mu КТБВ INC ES 

ON ИН MAX ИН MAX 
1441 15.75 a 570 0620 1 966 10Л 0380 0405 
4.07 U2 0.160 0190 

0 044 088 002S 0.035 F 1(1 173 0.142 0.147 
2.42 26$ 0095 (L10S 
1» 193 0110 0155 J 046 071 Оли 0028 

К H70 1427 0500 0562 L IIS 1.3» 00*5 0.055 N 443 5.31 0190 0.210 2.54 104 0.100 0.120 Я 2.04 2.79 ОЛО 0.110 
s 115 1.39 0045 0055 T 5J7 Ł47 0235 02» 

000 W 0.000 ooso V 115 _ 00*5 _ 
z 244 _ ООО 

STYLE 1 
PIN 1 8ASE 

I COllfCTOft 
1ЕМЩЯ-
4. COLLECTOR 

CASE 221 A-04 
TO-220AB 
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MOTOROLA SC XSTRS/R F 12E D | b3b75S4 QDfl4774 Q 
BDW39, BDW40, BDW41, BDW42, BDW43 NPN 
BDW44, BDW45, BDW46, BDW47, BDW48 PNP 7"*"~'3 3 

T-33-29 

ELECTRICAL CHARACTERISTICS (Tę = 2S°C unless otherwise noted) 

Characteristic Symbol Min Max Unit 

OFF CHARACTERISTICS 

Collector Emitter Sustaining Voltage (1) VcEO(sus) Vdc 

«С = 30 mAdc, l B = 0) BDW39/BDW44 45 — «С = 30 mAdc, l B = 0) 
BDW40/BDW45 60 
BDW41/BDW46 80 — 

BDW42/BDW47 100 — 

BDW43/BDW48 120 — 

Collector Cutoff Current 'CEO mAdc 

(VCE = 22.5 Vdc, LB = 0) BDW39/BDW44 — 2.0 
IVCE = 30 Vdc, LB = 0) BDW40/BDW45 — 2.0 
(VCE = 40 Vdc, LB = 0) BDW41/BDW48 — 2.0 
IVCE = 50 Vdc, LB = 0) BDW42/BDW47 — 2.0 
(VQE = 60 Vdc, LB = 0) В D W43/B D W48 — 2.0 

Collector Cutoff Current ICBO mAdc 
(VCB = 45 Vdc, l E = 0) BDW39/BDW44 — 1.0 
(VCB = 60 Vdc, LE = 0) BDW40/BDW45 — 1.0 
(Vc B = 80 Vdc, LE = 0) BDW41/BDW46 — 1.0 
(VCB = ioo vdc, i E = o) BDW42/BDW47 — 1.0 

(VCB = 120 vdc, i E = o) BDW43/BDW48 — 1.0 

Emitter Cutoff Current 'EBO — 2.0 mAdc 

(VBE = 5.0 Vdc, LC = 0) 
ON CHARACTERISTICS (1) 

DC Current Gain hFE 
«С = 5.0 Adc, Vce = 4 0 V d c ) 1000 — 

Oc = 10 Adc, Vce = 4.0 Vdc) 250 — 

Collector-Emitter Saturation Voltage vCE(sat) Vdc 
«С = 5.0 Adc, Iq = 10 mAdc) — 2.0 
dC = 10 Adc, l B = 50 mAdc) — 3.0 

Base-Emitter On Voltage vBE(on) — 3.0 Vdc 
«С = 10 Adc, Vce = 4.0 Vdc) 

SECOND BREAKDOWN (2) 

Second Breakdown Collector 's/b Adc 
Current wi th Base Forward Biased 

BDW39/BDW4(VBDW41/BDW42/BDW43 VCE = 28.4 Vdc 
VCE = 4 0 vdc 

3.0 
1.2 

BDW44JBDW45/BDW4&BDW47/BDW48 VCE = 22.5 Vdc 
VCE = 36 vdc 

3.8 
1.2 I 

DYNAMIC CHARACTERISTICS 

Magnitude of common emitter small signal short circuit current transfer ratio 
Oc = 3.0 Adc, VCE = 3.0 Vdc, f = 1.0 MHz) 

fT 4.0 — MHz 

Output Capacitance 
(VCB = 10 Vdc, l£ = 0, f = 0.1 MHz) 

BDW39/BDW40/BDW41/BDW42/BDW43 
BD W44/B D W45/ BDW46/BDW47/B D W48 

c o b 

- 200 
300 

pF 

Small-Signal Current Gain 
«с = 3.0 Adc, VCE = 3.0 Vdc, f = 1.0 kHz) 

hfe 300 — 

Indicates JEDEC Registered Data. 
(1) Pulse Test: Pulse Width = 300 lis. Duty Cycle = 2.0%. 
(2) Pulse Test non repetitive: Pulse Width = 250 ms. 
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MOTOROLA SC XSTRS/R F 
BDW39, BDW40, BDW41, BDW42, BDW43 NPN 
BDW44, BDW45, BDW46, BDW47, BDW48 PNP 
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lc. COLLECTOR CURRENT (AMP) 

F I G U R E 4 - T H E R M A L R E S P O N S E 

ACTIVE-REGION SAFE OPERATING AREA 

FIGURE S - BDW39 THRU BDW43 FIGURE 6 - BDW44 THRU BDW48 
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Veg. COLLECTOR EMITTER VOLTAGE (VOLTS) 

There are two limitations on the power handling ability of a 
transistor: average [unction temperature and second breakdown. 
Safe operating area curves indicate 1ę — ^ C E ' im i t s of the 
transistor that must be observed for reliable operation; i.e., the 
transistor must not be subjected to greater dissipation than the 
curves indicate. The data of Fig. 5 and 6 'S based on T j f 0 | f j • 

2 0 3 0 50 7 0 10 20 30 50 70 100 
Vcb COLLECTOR EMITTER VOLTAGE IVOLTS} 

2 0 0 ° C ; T ę is variable depending on conditions. Second break-
down pulse, l imits are valid for duty cycles to 10% provided 
T j ( p k ) ^ 2 0 0 °C . T J ( p k ) may be calculated f rom the data In 
Fig. 4. A t high case temperatures, thermal limitations w i l l reduce 
the power that can be handled to values less than the l imitations 
imposed by second breakdown. (See an-415) . 

'Linear extrapolation 
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MOTOROLA SC XSTRS/R F 
BDW39, BDW40, BDW41, BDW42, BDW43 NPN 
BDW44, BDW45, BDW46, BDW47, BDW48 PNP 

FIGURE 7 - SMALL-SIGNAL CURRENT GAIN 
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FIGURE 8 - CAPACITANCE 
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FIGURE 9 - DC CURRENT GAIN 
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FIGURE 10 - COLLECTOR SATURATION REGION 
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MOTOROLA SC XSTRS/R F 15E D j ЬЭЬ?25Ч 0Df l4777 Ь | 
BDW39, BDW40, BDW41, BDW42, BDW43 NPN a O . ^ y 
BDW44, BDW45, BDW46, BDW47, BDW48 PNP ' T ' - ' 

T-33-29 
BDW39, 40, 41, 42, 43 (NPN) BDW44, 45, 46, 47, 48 (PNP) 
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MOTOROLA SC XSTRS/R F 12E D 
BDW39, BDW40, BDW41, BDW42, BDW43 NPN 
BDW44, BDW45, BDW46, BDW47, BDW48 PNP 
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FIGURE 14 - DARLINGTON SCHEMATIC 
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