
MOTOROLA 
• SEMICONDUCTOR 

TECHNICAL DATA 

DARLINGTON COMPLEMENTARY 
SI LICON POWER TRANSISTORS 

designed for general purpose and low speed switching 
applications. 

• High DC Cutrent Gain - hFE = 2500 (typ.) at Ie.; 4.0 Adc 
• Col/ector Emitter sustaining Voltage at 100 mAde 

VCEOlsus) = 45 Vdc Imin.) - BDX33. 34 
60 Vdc (min.) - BDX33A. 34A 
80 Vdc Imin.) - BDX33B. 34B 

100 Vdc Imin.) - BDX33C. 34C 
• Low Collector Emitter Saturation Voltage 

VCElsat) = 2.5 Vdc (max.) at IC = 4.0 Adc - BDX33, 33A/34, 34A 
2.5 Vdc (max.) at IC = 3.0 Adc - BDX33B. 33C/34B, 34C 

• Monolithic Construction with Built·ln Base Emitter Shunt 
resistors 

• TO·220AB Compact Package 
• TO·66 Lead form also available ordered with "-66" suffix. 

MAXIMUM RATINGS 

BDX33 BDX33A BDX33B 
Rating Symbol BDX34 BDX34A BDX34B 

Collector-Emitter Voltage VCEO 45 60 80 

Collector-Base Voltage Vce 45 60 80 

Emitter-Base Voltage VEB 5.0 

Collector Current - Continuous IC 10 
Peak 15 

Base Current Ie 0.25 

Total Oevice Dissipation Po 
@TC-25°C 70 
Derate above 25 0 C 0.56 

Operating and Storage Junction TJ. Tstg -65 to +150 
Temperature Range 

THERMAL CHARACTERISTICS 

Characteristic 

Thermal Resistance, Junction to Case 
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NOTES, 
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BDX33, BDX33A, BDX33B, BDX33C NPN 
BDX34, BDX34A, BDX34B, BDX34C PNP 

ELECTRICAL CHARACTERISTICS (TC = 25·C unless otherwise noted) 

Characteristic 

OFF CHARACTERISTICS 

Collector-Emitter Sustaining Voltage· 
(lC = 100 mAde. IB = 01 BDX33/BDX34 

BDX33A/BDX34A 
BDX33B/BDX34B 
BDX33C/BDX34C 

Collector-Emitter Sustaining Voltagel 
(lc ~ 100 mAde, 18 = 0, RBE = 1001 BDX33/BDX34 

BDX33A/BDX34A 
BDX33B/BDX34B 
BDX33C/BDX34C 

Collector-Emitter Sustaining Voltagel 

(lC = 100 mAde, IB = 0, VBE = 1.5 Vdel BDX33/BDX34 
BDX33A/BDX34A 
BDX33B/BDX34B 
BDX33C/BDX34C 

Collector Cutoff Current 

(VCE = )0\ rated VCEO, IB = 01 TC=25°C 
TC=100°C 

Collector Cutoff Current 

(VCB = rated VCBO. IE = 01 TC=25°C 
TC=100°C 

Emitter Cutoff Current 
(VBE = 5.0 Vde, IC = 0) 

ON CHARACTERISTICS 

DC Current Gain 1 

(lC = 4.0 Ade, VCE = 3.0 Vde) BDX33, 33A/34, 34A 
(lc = 3.0 Ade, VCE = 3.0 Vde) BDX33B, 33C/34B, 34C 

Collector-Emitter Saturation Voltage 
(lC = 4.0 Ado, IB = 8 mAde) BDX33, 33A/34, 34A 
(lC = 3.0 Adc, IB = 6 mAde) BDX33B, 33C/34B, 34C 

Base·Emitter On Voltage 
(lC ~ 4.0 Ado, VCE = 3 V) BDX33, 33A/34, 34A 
(IC = 3.0 Ado, VCE = 3 Vde) BDX33B, 33C/34B, 34C 

Diode Forward Voltage 
(lC = 8 Adc) 

SECOND BREAKDOWN2 

Second Breakdown Collector Current 
With Base Forvwrd Biased 
(V CE = 25 Vdc) BDX33 Series 
(V CE = 20 Vdc) BDX34 Series 
(VCE = 36 Vdc) BDX33 Series 
(V CE • 33 Vdc) BDX34 Series 

DYNAMIC CHARACTERISTICS 

Small-Signal Current Gain 
(TC = 1.0 Ado, VCE= 5.0 Vdo;·1 = 1 MHz) 

Current Gain-Bandwidth product 
(lC = 1.0' Adc, V CE = 5.0 Vdc, I = 1.0 MHz) 

Output Capacitance 
BDX33 Series 

(VCB = 10 Vde, IE = 0, 1= 0.1 MHz) ·BDX34 Serie. 

I Pulse Test: Pulse Width'; 300 !loS, Duty Cycle'; 2% 
2 Pulse Test non repetitive: Pulse Width = 0.25 s. 

3-386 

Symbol Min. MIx. Unit 

VCEO(susl Vde 
45 
60 
80 
100 

VCER(susl Vde 
45 
60 
80 
100 

VCEX(susl Vde 
45 
60 
80 
100 

ICEO mAde 

0.5 
10 

ICBO mAde 
1 
5 

lEBO mAde 
10 

hFE -
750 
750 

VCE(satl Vde 
2.5 
2.5 

VBE(on) Vde 
2.5 
2.5 

VF Vde 
4 

IS/b Adc 

2.8 
3.5 
1.0 
1.0 

"FE -
1000 

IT MHz 

3 

Cob pF 
200 
300 



BDX33, BDX33A, BDX33B, BDX33C NPN 
BDX34, BDX34A, BDX34B, BDX34C PNP 

FIGURE 2 - THERMAL RESPONSE 
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FIGURE 3 - ACTIVE·REGION SAFE OPERATING AREA 

2.0 3.0 5.0 7.0 10 20 30 50 70 100 

VCE COLLECTOR EMITTER VOLTAGE (VOLTSI 

There are two limitations on the power handling ability of a 
transistor: average junction temperature and second breakdown. 
Safe operating area curves indicate Ie - VeE limits of the 
transistor that must be observed fo', retiable operation, i.e., the 
transistor must not be subjected to greater dissipation than the 
cu rves Indicate. The data of Fig. 3 is based on T J (pk) = 150 0 C; 

FIGURE 4 - SMALL·SIGNAL CURRENT GAIN 
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TC is variable depending on conditions. Second breakdown pulse 
limits are valid for duty cycles to 10% provided T J(pk) 150 0 C 
T J(pkl mav be calculated from the data in Fig. • At high case 
temperatures, thermal· limitations will reduce the power that can 
be handled to values less than the limitations imposed by second 
breakdown (see AN-415A). 
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FIGURE 5 - CAPACITANCE 
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BDX33, BDX33A, BDX33B, BDX33C NPN 
BDX34, BDX34A, BDX34B, BDX34C PNP 

NPN . 
BDX33,33A,33B,33C 

PNP 
BDX34, 34A, 34B, 34C 

FIGURE 6 - DC CURRENT GAIN 
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Ie. COLLECTOR CURRENT (AMP) 

FIGURE 7 - COLLECTOR SATURATION REGION 
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lB. BASE CURRENT (mA) 
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FIGURE 8 - "ON" VOLTAGES 
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