












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































MPS-U02 

FIGURE 1 - NORMALIZED DC CURRENT GAIN 
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FIGURE 3 -BASE·EMITTER VOLTAGE 
versus COLLECTOR CURRENT 
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FIGURE 5 - CURRENT·GAIN·BANDWIDTH PRODUCT 
versus COLLECTOR CURRENT 
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FIGURE 2 - COLLECTOR·EMITTER 
SATURATION VOLTAGE versus BASE CURRENT 
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FIGURE 4 - CAPACITANCE versus VOL TAGE 
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MOTOROLA 
- SEMICONDUCTOR 

TECHNICAL DATA 

NPN SILICON ANNULAR 
HIGH VOLTAGE AMPLIFIER TRANSISTORS 

· .. designed for horizontal drive applications, high,voltage linear 
amplifiers, and high-voltage transistor regulators. 

• High Collector-Emitter Breakdown Voltage -
V(BR)CEO = 180 Vdc (Min) @ IC = 1 mAdc - MPS-U04 

• Low Collector-Emitter Saturation Voltage -
VCE(sat) = 0.5 Vdc (Max) @ IC = 200 mAdc 

• High Power Dissipation -
PD = 10 W @ T C = 250 C 

MAXIMUM RATINGS 

Rating 

Collector-Emitter Voltage 

Collector-Base Voltage 

Emitter-Base Voltage 

Collector Current 

Total Power Dissipation @ T A - 2SoC 
Derate Above 2SoC 

Total Power Dissipation@Tc = 2SoC 
Derate Above 2SoC 

Operating and Storage Junction 
Temperature Range 

Solder Temperature, 1/16" From Case 
for 10 Seconds 

THERMAL CHARACTERISTICS 

Characteristic 

Thermal Resistance, Junction to Ambient 

Thermal Resistance. Junction to Case 

Symbol MPS-U03 MPS·U04 

VCEO 120 180 

VCB 120 180 

VE8 5 

'C 1 

Po 1 
8 

Po 10 
80 

TJ, Tstg -55 to +150 

- 260 

Symbol Max 

RaJA 125 

RaJC 12.5 

3-1127 

Unit 

Vdc 

Vdc 

Vdc 

Adc 

Watts 
mW/oC 

Watts 
mW/oC 

°c 

°c 

Unit 

°CiW 
uCiW 

D 

NOTE: 

Mps·U03 
Mps·U04 

NPN SILICON 
AMPLIFIER 

TRANSISTORS 

,.1 
C 

1. LEADS WITHIN 0.15 mmIO.006) TOTAL OF TRUE 
POSITION AT CASE, AT MAXIMUM MATERIAL 
CONDITION. 

MlLUMfTERS INCHES 
DIM MIN MAX MIN MAX 
A 9.14 9.53 0.360 0.375 
B 6.60 7.24 0.260 0.285 
C 5.41 5.66 0.213 0.223 
0 0.38 0.53 0.015 0.021 
F 3.18 3.33 0.125 0.131 
G 2.54 BSC 0.100 BSC 
H 3.94 4.19 0.155 0.165 
J 0.38 0.41 0.014 0,016 
K 11.63 12.70 0.458 0.500 
L 24.58 25.53 0.968 1.005 
N 5.08 BSC 0.200 BSC 
Q 2.38 2.69 0.094 0.106 
R 1.14 1.40 0.045 0.065 

CASE 152-02 

• 



MPS~U03 , MPS-U04 

ELECTRICAL CHARACTERISTICS (TA = 25°C unl ... otherwise noted) 

I Characteristic Svmbol 

OFF CHARACTERISTICS 

Collector-Emitter Breakdown Voltage V(BR)CeO 
(lC = 1.0 mAde, IB = 0) MPS-U03 

MPS-U04 

Collector-Base Breakdown Voltage 
V(BR)CBO 

(lC = 100 /lAde, Ie = 0) MPS-U03 
MPS-U04 

Emitter-Base Breakdown Voltage 
V(BR)EBO 

(IE = 100 /lAde, IC = 0) 

Collector Cutoff Current ICBO 
(VCB = 100 Vae, IE = 0) MPS-U03 
(VCB = 150 Vde, IE = 0) MPS-U04 

ON CHARACTERISTICS (1) 

DC Current Gain hFE 
(lC = 10 mAde, Vce = 10 Vde) 

Collector-Emitter Saturation Voltage VCe(s't) 
(lC = 200 mAde, IB = 20 mAde) 

~ase-Emitter On Voltage VBE(on) 
(lC = 200 mAde, V CE = 1.0 Vde) 

DYNAMIC CHARACTERISTICS 

Current-Gain-Bandwidth Product IT 
(lC = 50 mAde, Vce = 20 Vde, I = 20 MHz) 

Output Capacitance Cob 
(VCB = 10 Vde, Ie = 0, I ~ 100 kHz) 

Input Capacitance Cib 
(VBE = 0.5 Vde, IC = 0, I = 100 kHz) 

(1) Pulse Test: Pulse W,dth.;; 300 /lS, Duty Cycle';; 2.0%. 

TYPICAL CHARACTERISTICS 

FIGURE 1 - CURRENT -GAIN - BANDWIDTH PRODUCT 
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MPS-U03, MPS-U04 

TYPICAL CHARACTERISTICS (Continued) 
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FIGURE 7 - COLLECTOR CHARACTERISTICS 
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MPS-U03, MPS-U04 
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TYPICAL CHARACTERISTIc:S (Continued) 

FIGURE 9 - THERMAL RESPONSE 
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FIGURE 10 - ACTIVE REGION SAFE'()pERATING AREA There are two limitations on the power handling ability 
of a transistor: average junction temperature and second 
breakdown. Safe operating a~ea curves indicate IC-VCE 
limits 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. 
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MOTOROLA 
- SEMICONDUCTOR 

TECHNICAL DATA 

NPN SILICON ANNULAR 
AMPLIFIER TRANSISTORS 

· .. designed for general·purpose, high·voltage amplifier and driver 
applications. 

• High Coliector·Emitter Breakdown Voltage -
V(BR)CEO = 60 Vde (Min) @ IC = 1.0 mAde - MPS-U05 

80 Vdc (Min) @ IC = 1.0 mAdc - MPS-U06 

• High Power Dissipation - PD = lOW @ TC = 250 C 

• Complements to PNP MPS-U55 and MPS-U56 

MAXIMUM RATINGS 
Rating Symbol MPs-uosl MPS·U06 

Collector-Emitter Voltage VCEO 60 I 80 

Collector-Base Voltage VCB 60 j 80 
Emitter-Base Voltage VEB 4.0 
Collector Current - Continuous IC 2.0 

Total Power Dissipation@ T A"" 2SoC' Po 1.0 
Derate above 2SoC 8.0 

Total Power Dissipation@ TC = 250C Po 10 
Derate above 25°C 80 

Operating and Storage Junction TJ, Tstg -55 to +150 
Temperature Range 

THERMAL CHARACTERISTICS 

Characteristic Symbol Max 

Thermal Resistance. Junction to Case ROJC 12.5 

Thermal Resistance, Junction to Ambient ROJA 125 

3-1131 

Unit 

. Vdc 

Vdc 

Vdc 

Adc 

Watt 
mW/oC 

Watts 
mW/oC 

°c 

Unit 

°C/W 

°C/W 

F 

D 

NOTE: 

Mps·U05 
Mps·U06 

NPN SILICON 
AMPLIFIER TRANSISTORS 

,.1 
c 

A 

1. LEADS WITHIN 0.15 mmIO.006J TOTAL OF TRUE 
POSITION AT CASE, AT MAXIMUM MATERIAL 
CONDITION. 

MilliMETERS INCHES 
DIM MIN MAX MIN MAX 
A 9.14 9.53 0.360 0.375 
8 6.60 7.24 0.260 0.285 
C 5.41 5.66 0.213 0.223 
D 0.38 0.53 0.015 0.021 
F 3.18 3.33 0.125 0.131 
G 2.54 sse 0.100 sse 
H 3.94 4.19 0.155 0.165 
J 0.38 0.41 0.014 0.016 
K 11.63 12.70 0.458 0.500 
L 2~58 25.53 0.968 1.1105 
N 6.OBBSC 0.200BSC 
Q 2.39 2.69 0.094 0.106 
R 1.14 1.40 0.045 0.055 

CASE 152-02 

• 



MPS-U05, MPS-U06 

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

I Characteristic I Symbol I Min Typ Max Unit 

OFF CHARACTERISTICS 

Collector-Emitter Breakdown Voltage 
(lC = 1.0 mAde,lB = 0) MPS-U05 

MPS-U06 

Emitter-Base Breakdown Voltage 
(IE = 100 "Ade, IC = 0) 

Collector Cutoff Current 
(VCB = 40 Vde, IE = 0) MPS-U05 
(VCB = 60 Vde, IE = 0) MPS-U06 

ON CHARACTERISTICS 

DC Current Gain (1) 
(lC = 50 mAde, VCE = 1.0 Vde) 
(lC = 250 mAde, VCE = 1.0 Vde) 
(I C = 500 mAde, V CE = 1.0 Vde) 

Coltector·Emitter Saturation Voltage(1) 

(lC = 250 mAde, IB = 10 mAde) 
(lC = 250 mAde, IB = 25 mAde) 

Base-Emitter On Voltage (1) 
(lC = 250 mAde, VCE = 5.0 Vdcl 

SMALL-5IGNAL CHARACTERISTICS 

Current-Gain-Bandwidth Product (1 ~ 
,IiC = .2~0 mAde, VCE = 5.0 Vde, f = 100 MHz) 

Output Capacitance 
(VCB = 10 Vde, IE = 0, f = 100 kHz) 

(l)Pulse Test: Pulse Width ~300 /Js; Duty Cycle ~2.0%. 
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There are two limitations on the power handling ability of a 
transistor: junction temperature and, second breakdown. Safe 
operating area curves indicate Ie - VeE limits 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. 
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The data of Figure 3 is based on TJ(pk) = 1500 C; TC is variable 
depending on conditions. At high case temperatures, thermal 
limitations will reduce the power that can be handled to values less 
than the limitations imposed by second! breakdown .. 
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MOTOROLA 
• SEMICONDUCTOR 

TECHNICAL DATA 

NPN SILICON ANNULAR 
AMPLIFIER TRANSISTOR 

... designed for general-purpose, high-voltage amplifier and driver 
applications. 

• High Collector-Emitter Breakdown Voltage -

V(BR)CEO = 100 Vdc (Min) @ IC = 1.0 mAdc 

• High Power Dissipation - PD = 10 W@ TC = 2SoC 

• Complement to PNP MPS-US7 

MAXIMUM RATINGS 

Rating Symbol Value 

Collector-Emitter Voltage VCEO 100 

Collector-Base Voltage VCB 100 
Emitter-Base Voltage VEB 4.0 
Collector Current - Continuous IC 2.0 
Total Power Dissipaton. @ T A == 2SoC Po 1.0 

Derate above 2SoC 8.0 

Total Power Dissipaton@TC = 25°C Po 10 
Derate above 2SoC 80 

Operating and Storage Junction TJ,Tstg -55 to +150 
Temperature Range 

THERMAL CHARACTERISTICS 

Characteristic Symbol Max 

Thermal Resistance, Junction to Case R9JC 12.5 

Thermal Resistance. Junction to Ambient R9JA 125 

3-1133 

Unit 

Vdc 
Vdc 

Vdc 
Adc 

Watt 
mW/oC 

Watts 
mW/oC 

°c 

Unit 

°CIW 
°C/W 

o 

NOTE: 

MPS-U07 

NPN SILICON 
AMPLIFIER TRANSISTOR 

"I c 

._U 
1--1 G I--- STYLE 1: .JI--J 
I----L N ~N i: ~~~~R 

3. COLLECTOR 
(COLLECTOR CONNECTED TO TABI 

1. LfAOS WITHIN 0.15 mm(O.OO6I TOTAL Of TRUE 
POSITION AT CASE, AT MAXIMUM MATERIAL 
CONDITION. 

MlWMETlRS INCHES 
DIM MIN MAX MIN MAX 
A 9.14 9.53 0.360 0.375 
B 6.60 7.24 0.260 0.2115 
C 5.41 5.66 0.213 0.223 
D 0.38 0.53 0.015 0.021 
f 3.18 3.33 0.125 0.131 
G 2.54 SSC 0.100 SSC 
H 3.94 4.19 0.155 0.165 
J 0.36 0.41 0.014 0,016 
K 11.63 12.70 0.458 0.500 
L 24.58 25.53 0.966 1.005 
N 5.08 SSC' 0.200BSC 
Q 2.39 2.69 0.094 0.106 
R 1.14 1.40 0.045 0.055 

CASE 152-02 

• 



MPS-U07 

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

Ch • .-ristic 

OFF CHARACTERISTICS 

Colleetor·Emitter Breakdown Voltage' (1) 
(lC = 1.0 mAde, IB = 0) 

Emitter·Base Breakdown Voltage 
(IE = 100 "Ade, IC = 01 

Collector Cutoff Current 
(VCB = 80 Vde, IE = 01 

ON CHARACTERISTICS 

DC Current Gain (11 
(lC = 50 mAde, VCE = 1.0 Vdel 
(I C = 250 mAde, V CE = 1.0 Vdel 
(lC = 500 mAde, VCE = 1.0 Vdcl 

Coliector·Emitter Saturation Voltage 111 
(lC = 250 mAde, IB = 10 mAde) 
(lC = 250 mAde, IB = 25 mAdc) 

Base·Emitter On Voltage (1) 
(lC = 250 mAde, VCE = 5.0 Vde) 

SMALL-5IGNAL CHARACTERISTICS 

Current·Gain-Bandwidth Product 111 
IIc = 250 mAdc, VCE = 5.0 Vdc, f = 100 MHz) 

Output Capacitance 
(VCB = 10 Vde, IE = 0, f = 100 kHz) 

(1 )Pulse Test: Pulse Width ~300 IJs, Duty Cycle '5: 2.0%. 
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There are two limitations on the powar handling abilitv of .a 
transistor: junction I temperature and second breakdown. Safe 
oparating area curves indicate IC - VCE limits of the transistor that 
must be observed for reliable operation; i.e., the transistor must 
not be subjilcted to greater dissipation than the curves indicate. 

Symbol 

V(BR)CEO 

V(BR)EBO 

ICBO 

hFE 

VCE(satl 

VBE(on) 

fT 

Cob 

0 

9 

7 

O. 

0.8 

O. 

6 

5 

3 

1 

1 

0.4 

O. 

o. 
o. 

0 

Min Typ M." Unit 

100 - - Vde 

4.0 - - Vde 

- - 100 nAde 

-
60 110 -
30 65 -
- 33 -

Vdc 
- 0.18 0.4 
- 0.1 -
- 0.76 1.2 Vde 

50 150 - MHz 

- 6.0 12 pF 

FIGURE 2 - "ON" VOLTAGES 
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FIGURE 4 - CURRENT-GAIN-BANDWIDTH PRODUCT 
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The data of Figure 3 is based on T J(pk) = 1500 c; T C is variable 
depending on conditions. At high case temperatures, thermal 
limitations will reduce the power that can be handled to values less 
than the limitations imposed by secondbreakdown. 
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MOTOROLA 
• SEMICONDUCTOR 

TECHNICAL DATA 

NPN SILICON ANNULAR TRANSISTOR 

· .. designed for high·voltage video and luminance output stages in 
TV receivers. 

• High Collector·Emitter Breakdown Voltage -
V(BR)CEO = 300 Vdc (Min) @ IC = 1.0 mAde 

• Low Coliector·Emitter Saturation Voltage -
VCE(sat) = 0.75 Vdc (Max) @ IC = 30 mAde 

• Low Coliector·Base Capacitance -
Ccb = 3.0 pF (Max) @ VCB = 20 Vdc 

MAXIMUM RATINGS 

Rating Symbol 

Collector-Emitter Voltage VCEO 

Collector-Base Voltage VCR 

Emitter-Base Voltage VEB 
Collector Current - Continuous IC 

Total Power Dissipation @ T A = 2SoC Po 
Derate above 2SoC 

Total Power Dissipation @TC= 2_SoC. Po 
Derate above 2SoC 

Value 

300 

300 

6.0 

0.5 

1.0 
8.0 

10 
80 

Operating and Storage Junction Temperature Range TJ.Tstg -55'0+150 

THERMAL CHARACTERISTICS 

Characteristic Symbol Max 

Thermal Resi9tance, Junction to Case R9JC 12.5 

Thermal Resistance, Junction to Ambient ReJAtll 125 

(1) R6JA is measured with the device soldered into a typical printed circuit board. 

3-1135 

Unit 

Vdc 

Vdc 

Vdc 

Adc 

Watt 
mW/oC 

Watts 
mWfDC 

°c 

Unit 

°C/W 

°C/W 

D 

NOTE: 

MPS-U10 

NPN SILICON 
HIGH VOLTAGE 

AMPLIFIER 
TRANSISTOR 

,.1 
c 

1. LEAOS WITHIN 0.15 mmtO.OO6I TOTAL Of TRUE 
POSITION AT CASE. AT MAXIMUM MATERIAL 
CONOITION 

MIlLIMETERS INCHES 
DIM MIN MAX MIN MAX 
A 9.14 9.53 0.360 0.375 
B 6.60 724 0.260 0.285 
C 5.41 5.66 0.213 0.223 
D 0.38 0.53 O.ot5 0.021 
F 3.18 3.33 0.125 0.131 
G 2.54BSC 0.100 BSC 
H 3.94 ~19 0.155 0.155 
J 0.36 0.41 0.014 0.016 
K 11.63 12.70 0.458 0.500 
L 24.58 25.53 0.968 1.005 
N 5.08 BSC 0.200BSC 
Q 2.39 2.69 0.094 0.106 
R 1.14 1.40 0.045 0.055 

CASE 152·02 

• 



MPS-U10 

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

Characteristics 

OFF CHARACTERISTICs' 

. Collector-Emitter Breakdown Voltage (1) 

(I C = 1.0 mAde, I B = 0) 

Collector-Base Breakdown Voltage 
(lC = 100l'Ade, IE = 0) 

Emitter-Base Breakdown Voltage 
(IE = 100 I'Ade, IC = 0) 

Collector Cutoff Current 
(VCB = 200 Vde, IE = 0) 

Emitter Cutoff Current ,. 
(VBE = 6.0 Vde, IC ",0) 

ON CHARACTERISTICS 

DC Current Gain '. 

(lC = 1.0 mAdc, VCE = 10 Vdc) 

(lC = 10 mAde, VCE = 10 Vdc) 

(IC = 30 mAde, VCE = 10 Vdc) 

Collector-Emitter Saturation Voltage 
(lc=30mAdc, IB = 3.0 r,nAdc) 

Base-E mitter On Voltage 
(lC = 30 mAde, VCE = 10 Vdc) 

DYNAMIC CHARACTERISTICS 

Current-Gain-Bandwidth Product (1) 
(lC =.10 mAde, VCE = 20 Vdc, I = 100 MHz) 

Coliector~Base Capacitance 
(VCB = 20 Vdc, IE = 0, I = 1.0 MHz) 

(1)Pulse Test: Pulse Width ~300 I.Ls, Duty CycleS 2%. 
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Symbol Min Max Unit 

V(BR)CEO 300 - Vde 

V(BR)CBO 300 - Vde 

V(BR)EBO 6.0 - Vde 

ICBO - 0.2 I'Ade 

lEBO - 0.1 I'Ade , 

hFE -
25 -, 

40 -
40 -

VCE(sat) - 0.75 Vde 

VBE(on) - 0.85 Vde 

f-r 415 - MHz 

Ccb - 3.0 pF 

The Sale Operating Area Curves indicate IC-VCE limits below 
which the device" will not enter secQnd breakdown. Collector 
load lines for specific circuits ·must fall within the appticable Safe 
Area to avoid causing a catastrophic failure. To insure operation 
below the maximum T J. power-temperature derating must be ob­
served for both steady state and pulse power conditions. ~ 70 

8 
o I I I u : ....... 1' 

30 
15 20 

II 
30 50 70 100 150 200 

VCE, COLLECTOR·EMITTER VOLTAGE (VOLTS) 

~ 
300 
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MOTOROLA 
- SEMICONDUCTOR 

TECHNICAL DATA 

NPN SILICON DARLINGTON 
AMPLIFIER TRANSISTOR 

· .. designed for amplifier and driver applications. 

• High DC Current Gain -
hFE = 25,000 (Min) @ IC = 200 mAde 

15,000 (Min) @ IC = 500 mAde 

• Coliector·Emitter Breakdown Voltage -

V(BR)CES = 40 Vdc (Min) @ IC = 100 p.Adc 

• Low Coliector·Emitter Saturation Voltage -
VCE(sat) = 1.5 Vdc @ IC = 1.0 Adc 

• Monolithic Construction for High Reliability 

• Complement to PNP MPS·U95 

MAXIMUM RATINGS 

Rating Symbol Value 

Collector~Emitter Voltage VCEOll) 40 

Collector-Emitter Voltage VCES 40 

Collector-Base Voltage VCB 50 

Emitter-Base Voltage VEB 12 

Collector Current IC 2.0 

Total Power Dissipation @ T A = 2SoC Po 1.0 
Derate above 2SoC 8.0 

Total Povwr Dissipation@ TC = 25°C Po 10 
Derate above 2SoC 80. 

Operating and Storage Junction TJ,Tstg -55 to +150 
Temperature Range 

THERMAL CHARACTERISTICS 

Characteristic Symbol Max 

Thermal Resistance. Junction to Ambient ROJA 125 

Thermal Resistance, Junction to Case ROJC 12.5 

(1) Due to the monolithic construction of this device, breakdown voltages of both 

Unit 

Vdc 

Vdc 

Vdc 

Vdc 

Adc 

Watt 
mW/oC 

Watts 
mW/oC 

°c 

Unit 

°C/W 

°C/W 

transistor elements are identical. V(B'VCES is tested in lieu of V(BR)CEO in order to 
avoid errors caused by noise pickup. he voltage measured dUring the V(BR)CES 
test is the V(BR)CEO of the output transistor. 
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Mps·U45 

NPNSILICON 
DARLINGTON 
TRANSISTOR 

,.1 
c 

t-- A-

t B - j 

~ I~' ~ 
1 2 • 

D- f- __ lJ 
t±N STYLE I: 

~N1.EMlmR 
2. BASE 
3. COLLECTOR 

'nf' 
-.Jl-J 

(COLLECTOR CONNECTED TO TAB' 

NOTE: 
1. LEADS WITHIN 0.15 mm(O.OO6) TOTAL OF TRUE 

POSITION AT CASE, AT MAXIMUM MATERIAL 
CONDITION. 

MlLlIolETERS INCHES 
DIM MIN MAX MIN MAX 
A 9.14 9.53 0.360 0.375 
B 6.66 7.24 0.266 0.285 
C 5.41 5.66 0.213 0.223 
D 0.38 0.53 0.015 0.021 
F 3.18 3.33 0.125 0.131 
G 2.54 BSC 0.100 BSC 
H 3.94 4.19 0.155 0.165 
J 0.36 0.41 0.014 0.016 
K 11.63 12.70 0.458 0.500 
L 24.58 25.53 0.968 1.1105 
N 5.08 BSC 0.200 BSC 
Q 2.39 2.69 0.094 0.106 
R 1.14 1.40 0.045 0.055 

CASE 152·02 

• 



MPS-U45 

ELECTRICAL CHARACTERISTICS IT A = 25°C unless otherwise noted) 

I Characteristic I Symbol Min Typ Max Unit 

OFF CHARACTERISTICS 

Collector-Emitter Breakdown Voltage V(BR)CES 40 - - Vde 
IIc = 100 /LAde, VBE = 0) 

Collector-Base Breakdown Voltage V(BR)CBO 50 - - Vde 
IIc = 100 /LAde, IE = 0) 

Emitter-Base Breakdown Voltage V(BR)EBO 12 - - Vde 
liE = 10 /LAde, IC = 0) 

Collector Cutol,1 Current ICBO - - 100 nAde 
IVCB = 30 Vde, IE = 0) 

Emitter Cutoff Current lEBO - - 100 nAde 
(VEB = 10 Vde, IC = 0) 

ON CHARACTERISTICS(1) 

DC Current Gain hFE -
IIc = 200 mAde, VCE = 5,0 Vde) 25,000 65,000 150,000 

IIc = 500 mAde, VCE = 5,0 Vde) 15,000 35,000 -
(IC = 1.0 Ade, VCE = 5.0 Vde) 4,000 12,000 -

Collector-Emitter Saturation Voltage VCElsat) - 1.2 1.5 Vde 
II C = 1.0 Ade, I B = 2.0 mAde) 

Base-Emitter Saturation Voltage VBE(sat) - 1.85 2.0 Vde 
IIc = 1.0 Ade, IB = 2.0 mAde) 

Base-Emitter On Voltage VBElon) - 1.7 2.0 Vde 
IIc = 1.0 Ade, VCE = 5.0 Vde) 

DYNAMIC CHARACTERISTICS 

Small-5ignal Current Gain 11) 1.0 3.2 
IIC = 200 mAde, VCE = 5.0 Vde, I = 100 MHz) 

Collector Base CapaCitance 2.5 6.0 pF 
(VCB = 10 Vde, IE = 0, I = 1.0 MHz) 

(1 )Pulse Test: Pulse Width ~ 300 fJs, Duty Cycle ~ 2.0%. 

Un;watt darlington transistors can be used in any number of low power applications. such as relay drivers, motor control and as general 
purpose amplifiers. As an audio amplifier these devices, when used as a complementary pair, can drive 3.5 watts into a 3.2 ohm speaker using 
a 14 volt supply with less than one per cent distortion. Because of the high gain the base drive requirement is as low as 1 mA in th is application. 
They are also useful as power drivers for high current application such as voltage regulators. 
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MPS-U45, 

FIGURE 1 - DC CURRENT GAIN 
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FIGURE 3 - "ON" VOLTAGES 
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FIGURE 4 - TEMPERATURE COE"FFICIENT 
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There are two limitations on the power handling ability of • 
transistor: junction temperature and" seCondi breakdown. Safe 
operating area curves indicate IC":"VCE "limits of the transistor that 
must be ob.rved for reliable operation; i.e., the transistor must not 
be subjected to greater dissipation than the curves indicate. 

The data of Figure 5 is based onTJ(pk) = 150oC; TC is variable 
depending on conditions. At high case temperatures, thermal limi· 
tations will reduce the power that can be handled to values less 
than the limitations imposed by second. breakdown. 
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MOTOROLA 
I SEMICONDUCTOR 

TECHNICAL DATA 

PNP SILICON ANNULAR TRANSISTORS 

· .. designed for complementary symmetry audio circuits to 5 Watts 
output. 

• Excellent Current Gain Linearity - 1.0 mAdc to 1.0 Adc 

• Low Collector-Emitter Saturation Voltage -
VCE(sat) = 0.7 Vdc (Max) @ IC = 1.0 Adc 

• Complements to NPN MPS-UOl and MPS-U01A 

• Uniwatt Package for Excellent Thermal Properties -
1.0 Watt@TA = 250 C 

MAXIMUM RATINGS 

Rating Symbol MPS-US1 MPS-US1A 

Collector-Emitter Voltage VCEO 30 40 

Collector-Base Voltage VCB 40 50 

Emitter-Base Voltage VEB 5.0 

Collector Current - Continuous IC 2.0 

Total Power Dissipation @ T A = 2SoC PD 1.0 
Derate above 25°C B.O 

Total Power Dissipation @ T C - 2SoC PD 10 
Derate above 25°C 80 

Operating and Storage Junction TJ,Tstg -55 to +150 
Temperature Range 

THERMAL CHARACTERISTICS 

Characteristic Svmbol Max 

Thermal Resistance, Junction to Case ROJC 12;5 

Thermal Resistance, Junction to Ambient ROJA 125 

3-1141 

Unit 

Vdc 

Vdc 

Vdc 

Adc 

Watt 
mWloC 

Watts 
mWloC 

°c 

Unit 

°CIW 

°CIW 

F--....... 

Mps·USI 
MPS-US1A 

PNP SILICON 
AUDIO TRANSISTORS 

,.1 
c 

-A-

'ITf" 
ta- l 

~ 
I • 3 

o- f-

t± STYLE 1: --I~J 
N PIN1.EMlffiR 

2. BASE 
3. COLLECTOR 

ICOLLECTOR CONNECTEO TO TABI 
NOTE: 

1. LEADS WITHIN 0.15 mmlO.OO6I TOTAL Of TRUE 
POSITION AT CASE, AT MAXIMUM MATERIAL 
CONDITION. 

MIWME1ERS INCHES 
DIM MIN MAX MIN MAX 
A 9.14 9.53 0.360 0.3lS 
B 6.60 7.24 0.260 0.285 
C 5.41 5.66 0.213 0.223 
D 0.38 0.53 0.015 0.021 
f 3.1S 3.33 0.125 0.131 
G 2.54 BSe 0.100 sse 
H 3.94 4.19 0.155 0.165 
J 0.36 0.41 0.014 0.016 
K 11.63 12.70 0.458 0.5110 
L 24.58 25.53 0.!i68 1.005 
N 5.OS8SC 0.200 BSC 
Q 2.36 2.69 0.094 0.106 
R 1.14 1.40 0.045 0.055 

CASE 152-02 

• 



MPS-U51.MPS-U51A 
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ELECTRICAL CHARACTERISTICS ITA = 25°C unl ... otherwise noted) 

Characteristic 

OFF CHAlIACTERISTICS 

Collector·Erriitter Breakdo~n Voltage 
(lC = 1.0 mAde, IB = 0) 

Collector-Base Breakdown Voltage 
Ilc = 100 "Ade, IE = Ol 

Emitter-Base Breakdown Voltage 

(IE = 100 "Ade, IC = 0) 

Collector Cu'toff Current 
IVea" 30 Vde" IE = 0) 

IVCB = 40 Vde, IE = 0) 

Emitter Cutoff Current 
IVBE = 3,0 Vde, IC = 0) 

ON CHARACTERISTICSI1l 

DC Current Gain 
(lC = 10mAde, VCE = 1,0 Vde) 

IIC = 100 mAde, VCE = 1,0 Vde) 

ftc = 1,0 Ade, VCE = 1,0 Vde) 

Collector-Emitter Saturation Voltage 
(lC = 1.0 Ade, IB = 0,1 Ade) 

Base-Emitter On Voltage 
(lC = 1.0 AdO, VCE = 1,0 Vde) 

DYNAMIC CHARACTERISTICS 

l,;urrent-Gain Bandwidth Product 
(lC = 50 mAde, VCE = 10 Vde, I = 20 MHz) 

Output Capacitance 
(VCB = 10 Vde, IE = 0, I = 100 kHd 

(,1lPulse Test: Pulse Width S 300 JjS, Duty Cycle ~ 2.0%. 

FIGURE 1 - DC CURRENT GAIN 
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FIGURE 2 - "ON" VOLTAGES 
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There are two limitations on the power handling ability of a tran­
sistor: junction temperature and second breakdown. Safe 
operating area curves indicate Ie-VeE limits of the transistor that, 
must be observed for relia~le operation; i.e,., ~he transistor must 
not be subjected to greater dissipation than the curves indicate. 

The data of Figure 3 is based on TJ(pk) = 1500C; TC is variable 
depending on conditions. At high case temperatures,' thermal 
limitations will reduce the power that can be handled to values 
less than the limitations imposed by second breakdown. 
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MOTOROLA 
• SEMICONDUCTOR 

TECHNICAL DATA 

PNP SILICON ANNULAR TRANSISTOR 

... designed for general-purpose amplifier and driver applications. 

• Complement to NPN MPS-U02 

MAXIMUM RATINGS 

Rating 

Culietlor-Elllltlec Vultal!,C 

Cullectur- Base VoltJ.l:\e 

EnlitlE."r-Basc VultagE' 

Cullettol' Current.- Cuntllluuu5 

Total Power Dissipation@- T A ;: 2S''C 

Dt'rate above 2ST 

Total Power Dissipation (!!I TC :: 25'(; 

Derate above 25°C 

OPf;'ratinl:\ and Storage JUllctlOJl 
Temperature Range 

THERMAL CHARACTERISTICS 

Characteristic 

Thermal Reslst.u)('E', JunctlOn to Case 

Symbol 

VCEO 

VCB 

YEB 

IC 

PD 

PD 

T J , TS"lt!,11l 

Symbol 

RtJJC 
----------------~----

Thermal Resistanl'e, JunetlUll tu Ambienl RUJA 1\1 

Value 

40 

60 

5.0 

1.5 

1.0 

8.0 

10 

80 

-55 to +150 

Max 

12.5 

125 

ELECTRICAL CHARACTERISTICS (T" = 25°C ul1le~<, otht'r ... ;~e r1otpd) 

Characteristic 

OFF CHARACTERISTICS 
Collector-Emitter Breakdown VoltJ.ge 

(Ie = 1.0 mAd!.:, 18 = 0) 

Symbol Min Max 

40 

Unit 

Vd, 

Vdt 

Vdc 

Ad< 

Watt 

mW/"C 

Watts 

mW/oC 

'c 

Unit 

'c/w 

c/w 

U£:J 

Vdl' 

Vdc 

!lAd!: 

Coilector-Ba!)e Breakdown Volta~e V(BR)CBO 

~_(~IC~=_IOO __ P_A_d_'._I~E~= __ O) __________ . ______________ ~--_60--~----~--__ --~ 
Culle!.:tor Cutoff Currellt ICBO 

(VCB = 40 Vde, IE = 0) 

ON CHARACTERISTICS (2) 

DC Current Gaill 
(IC'" 10 mAdl', VCE = 10 Vde) 

(IC" 150 mAde, VeE" 10 Vdt,) 

(Ie = 500 mAde, VCE '" 10 Vde) 

Collector-Emitter Satur.ttion Voltage 
(Ie = 150 mAde, IB" 15 mAde) 

Base-Emitter SaturatiOn Voltage 
(IC" 150 mAde, IB'" 15 mAde) 

DYNAMIC CHARACTERISTICS 
Current-Gain Bandwidth Product (2) 

(Ie = 20 mAde, VCE = 20 Vdc, C = 100 MHz 

Output Capacitance 
(Ve8 " 10 Vdc, IE = 0, ! = 100 kHz.) 

VCE(sat) 

VBE(S;lt) 

50 

50 

30 

100 

100 

300 

0.4 

1.3 

24 

(1) R8J A is measured with device soldered mto a tYPlcal prmted Circuit board 

(2) Pulse Test: Pulse WidthS300 jjS, Duty CycleS2. 0% 
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Vdt 

Vde 

MHz 

pF 

D 

NOTE: 

Mps·US2 

PNPSILICON 
AMPLIFIER TRANSISTOR 

,.1 
C 

1. lEADS WITHIN 0.15 mm(O.OO6) TOTAL OF TRUE 
POSITION AT CAS.E. AT MAXIMUM MATERIAL 
CONOITION. 

ftlLUMETERS INCHES 
111M MIN MAX MIN MAX 
A 9.14 9.53 0.360 0.375 
B 6.60 7.24 0.260 0185 
C 5.41 5.66 0113 0.223 
D 0.38 0.53 0.015 0.021 
F 3.18 3.33 0.125 0.131 
G 2.54SSC 0.100 SSC 
H 3.94 4.19 0.155 0.165 
J 0.36 0.41 0.014 0.016 
K 11.63 12.70 0.4511 0.500 
L 24.58 25.53 0.968 1.005 
N 5.08 SSC 0.200 SSC 
Q 2.39 2.69 0.094 0.106 
R 1.14 1.40 0.045 0.056 

CASE 152-02 

• 



MPS-U52 
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MOTOROLA 
• SEMICONDUCTOR 

TECHNICAL DATA 

PNP SILICON ANNULAR 
AMPLIFIER TRANSISTORS 

· .. designed for general-purpose, high-voltage amplifier and driver 
applications. 

• High Collector-Emitter Breakdown Voltage -
V(BR)CEO = 60 Vdc (Min) @ IC = 1.0 mAdc - MPS-U55 

80 Vdc (Min) @ IC = 1.0 mAdc - MPS-U56 

• High Power Dissipation - PD = 10 W@ TC = 250 C 

• Complements to NPN MPS-U05 and MPS-U06 

MAXIMUM RATINGS 
Rating SYI1Ibol MPS-U55 I MPS·U56 Unit 

Collector·Emitter Voltage VCEO 60 I 80 Vdc 

Collector-Base Voltage VC:R 60 J 80 Vdc 

Emitter-Base Voltage VES 4.0 Vdc 

Collector Current - Continuous IC 2.0 Adc 

Total Power Dissipation @ T A ::;: 25°C PD 1.0 Watt 
Derate above 2SoC 8.0 mW/oC 

Total Power Dissipation @ TC = 2SoC PD 10 Watts 
Derate above 25°C 80 mW/oC 

Operating and Storage Junction TJ,Tstg -55 to +150 °c 
Temperature Range 

THERMAL CHARACTERISTICS 

Characteristic Svmbol Max Unit 

Thermal Resistance, Junction to Ambient ROJAlll 125 °CIW 

Thermal Resistance, Junction to Case ROJC 12.5 °C/W 

(1) R6JA is measured with the device soldered into a typical printed circuit board, 
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MPS-U55 
MPS-U56 

PNP SILICON 
AMPLIFIER TRANSISTORS 

e 
B 

c 

r-- A_ 

'----. Ca- l 'fi' fvt, 

~'l lYe 
~ 
, .. 

~ 0-

d. smEl: ....II.-J 
PINI.EMlrnR 

2. BASE 
3. COLLECTOR 

ICOLLECTOR CONNECTED TO TAe} 

NOTE: 
1. LEADS WI1HIN 0.15 mmIO.OO6} TOTAL Of TRUE 

POSITION AT CASE, AT MAXIMUM MATERIAL 
CONOmON. 

MlWMETERS INC HES 
DIM MIN MAX MN MAX 
A 9.14 9.53 0.360 0.375 
B 6.60 7.24 0.280 0.285 
C .5.41 5.66 0.213 0.223 
0 0.38 0.53 0.015 0.021 
F 3.18 3.33 0.125 0.11 
G 2.54 esc 0.100 esc 
H 3.94 4.19 0.155 0.165 
J 0.36 0.41 0.014 0.016 
K 11.83 12.70 0.458 0.5/10 
L 2458 21;.53 0.968 1.006 
N ~08 esc 0.200 esc 
Q 2.39 2.69 0.094 0.106 
R 1.14 1.40 0.045 0.055 

CASE 152-02 

• 



MPS-U55, MPS-U56 

ELECTRICAL CHARACTERISTICS (T A = 250C unless otherwise noted) 

I a.-iItIc I Symbal I Min Typ Unit 

OFF CHARACTERISTICS 

Collector-Emitter' Breakdown VOltage(( 1)· 
(lc -1.0 mAde.IB = 0) MPS-U55 

MPS-U56 

Emitter-B_ Breakdown Voltage 
(IE • l00"Ade, IC = 0) 

Collector Cutoff Currant 
(VCB = 40 Vd.:. lEe 0) MPS-U55 
(Vce· 60 Vdc.IE = 0) MPS-U56 

ON CHARACTERISTICS 

DC Current Gain (1) 
(lC = 50 mAde. VCE = 1.0 Vde) 
(lC = 250 mAde, VCE = 1.0 Vde) 
(lC = 500 mAde, VCE = 1.0 Vde) 

Collector-Emitter Saturation Voltage( 1) 

(lC = 250 mAde, Ie = 10 mAde) 
(IC = 250 mAde, IB = 25 mAde) 

Base-Emitter On Voltage (1) 

(lC = 250 mAde, VCE = 5.0 Vde) 

SMALL-SIGNAL CHARACTERISTICS 

Current-Gain-Bandwidth ·Product (1) 
(lC = 250 mAde, VCE = 5.0 Vde, f = 100 MHz) 

Output Capacitance 
(VCB = 10 Vde, IE = 0, f = 100 kHz) 

(1)Pulse Test: Pulse Width ~300.us, Duty Cycle S;2.0%. 

FIGURE 1 - DC CURRENT GAIN 

30 a 
.J,~ ~ '1.0Vd, 
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FIGURE 3 - ACTIVE-REGION SAFE 
OPERATING AREA 
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~ 

500 

There ara two limitations on tha power handlinll ability of a 
transistor: junction temperatura and second breakdown. Safa 
Operating arae eurves indicate IC - VCE limits of the transistor that 
must be observed for raliabl. Operation; i ..... tha transistor must 
not be Subjected to !lr8ater dissipation than the eurves indicate. 

V(BR)CEO Vde 
60 - -
60 - -

V(BR)EBO 4.0 - - Vde 

ICBO nAde 
- - 100 
- - 100 

hFE -
80 160 -
50 130 -
- 80 -

VCE(satl Vde 
- 0.22 0.5 
- 0.15 -

VBE(on) - 0.78 1.2 Vde 

t,- 50 100 - MHz 

Cob - 10 15 pF 

FIGURE 2 - "ON" VOLTAGES 
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FIGURE 4 - CURRENT -GAIN-BANDWIDTH PRODUCT 
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Th. data of Figur. 3 is based onTJ(pk) = 1500 C; TC is variable 
depending on conditions. At high case temperatures, thermal 
limitations will reduce the power that can be handled to values 1_ 
than the limitations imposed by second breakdown. 
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MOTOROLA 
- SEMICONDUCTOR 

TECHNICAL DATA 

PNP SI LICON ANNULAR 
AMPLIFIER TRANSISTOR 

· .. designed for general-purpose, high-voltage amplifier and driver 
applications. 

• High Collector-Emitter Breakdown Voltage -
V(BR)CEO = 100 Vdc (Min) @ IC = 1.0 mAdc 

• High Power Dissipation - PD = 10 W@TC = 250 C 

• Complement to NPN MPS-U07 

MAXIMUM RATINGS 

Rating Symbol Value 

Collector-Emitter Voltage VCEO 100 

Collector-Base Voltage VCB 100 

Emitter-Base Voltage VEB 4.0 

Collector Current - Continuous IC 2.0 

lotal Power Dissipation @I T A - 25°C Po 1.0 
Derate above 2SoC 8.0 

Total Power Dissipation I@TC = 2SoC Po 10 
Derate above 2SoC 80 

Operating and Storage Junction TJ.Tstg -55 to +150 
Temperature Range 

THERMAL CHARACTERISTICS 

Characteristic Symbol Max 

Thermal Resistance. Junction to Case ROJC 12.5 

Thermal Resistance, Junction to Ambient ROJA 125 
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Unit 

Vdc 

Vdc 

Vdc 

Adc 

Watt 
mW!oC 

Watts 
mW!OC 

°c 

Unit 

°C!W 

°C!W 

MPS-US7 

AMPLIFIER TRANSISTOR 

PNP SILICON 

c 

-A~ 

F~ [B- I 'flf" ~ ~' 1 I ' 2 , II L 0 
D- -~ t:J: STYLE 1: --II--J 

N PIN1.EMITIER 
2. BASE 
3. COLLECTOR 

ICOLLECTOR CONNECTEO TO TAB} 

NOTE: 
1. LEAOS WITHIN 0.15 mmIO.OII6} TOTAL OF TRUE 

POSITION AT CASE. AT MAXIMUM MATERIAL 
CONDITION. 

MILUMETERS INCHES 
DIM MIN MAX MIN MAX 
A 9.14 9.53 0.360 0.375 
B 6.60 7.24 0.260 0.2B5 
C 5.41 5.66 0.213 0.223 
D 0.38 0.53 0.015 0.021 
F 3.18 3.33 0.125 0.131 
G 2.54BSC 0.100 BSC 
H 3.94 4.19 0.155 0.165 
J 0.38 0.41 0.014 0.016 
K 11.53 12.70 0.458 0.500 
L 24.58 25.53 0.968 1.005 
N 5.08BSC 0.200 BSC 
Q 2.39 2.69 0.094 O.IOB 
R 1.14 1.4() 0.045 0.055 

CASE 152-02 

• 

II 



MPS-U57 

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

I Ch.ract .... istic I Svmbol I Min TVp . M.,. Unit 

OFF CHARACTERISTICS 

Collector-Eminer Breakdown Voltage (1) 
(lC = 1.0 mAde, IB = 0) 

Emitter-Base Breakdown Voltage 
IIC = 100 "Ade, IE .. = 0) . 

Collector Cutoff Current 
IVCB = 40 Vde, IE = 0) 

ON CHARACTERISTICS (1) 

OC Current Gain 
(lC = 50 mAde, VCE = 1.0 Vde) 
(lC = 250 mAde, VCE = 1.0 Vdc) 
(lC = 500 mAde, VCE = 1.0 Vde) 

Collector-Emitter Saturation Voltage 
(lC = 250 mAdc,lB = 10 mAdc) 
(lC = 250 mAdc,lB = 25 mAde) 

Base-Emitter On Voltage 
(lC = 250 mAde, VCE = 5.0 Vdc) 

SMALL-SIGNAL CHARACTERISTICS 

Current-Gain-Bandwidth Product (1) 
IIc = 250 mAde, VCE = 5.0 Vdc, f = 100 MHz) 

Output Capacitance 
(VCB = 10 Vdc, Ie = 0, f = 100 kHz) 

(1) Pulse Test: Pulse Width .. 300"s, Duty Cycle .. 2.0%. 

FIGURE 1 - DC CURRENT GAIN 
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Ther. are two limitations on the power handling ability of a 
transistor: junction I temperature and second breakdown. Safe 
oparating area curvOslndicatelc - Vce limits 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. 
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FIGURE 2 - "ON" VOL TAGES 
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FIGURE 4 - CURReNT-GAIN-BANDWIDTH PRODUCT 
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The data of Figure 3 is besed on TJ(pk) = 1500 C; TC is variable 
depending on conditions. At high case temperatures, thermal 
limitations will reduce the power that can be handled to values less 
than the limitations imposed bV second breakdown. 
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MOTOROLA 
• SEMICONDUCTOR 

TECHNICAL DATA 

PNP SILICON ANNULAR TRANSISTOR 

designed for general-purpose applications requiring high break­
down voltages, low saturation voltages and low capacitance. 

• Complement to NPN Type MPS-Ul0 

MAXIMUM RATINGS 

Rating Symbol Value Unit 

Collector-Emitter Voltage VCEO 300 Vdo 

Collector-Base Voltage VCS 300 Vdo 

Emitter-Base Voltage VES 5.0 Vdo 

Collector Current Continuous 'e 500 mAde 

Total PoweriDissipation@TA '" 25°C Po 1.0 Watt 
Derate above 25°C 8.0 mW/oC 

Total Power,Dissipation@Tc"'250C Po 10 Watts 
Derate above 25°C 80 mWfOC 

Operating and Storage Junction TJ.Tstg -55 to +150 DC 

Temperature Range 

THERMAL CHARACTERISTICS 

Charac:teristic 

Thermal Aesistance, Junction to Case 

Thermal Resistance, Junction to Ambient 

ELECTRICAL CHARACTERISTICS (TA '" 25°C unless otherWise noted) 

Characteristic I Symbol I Min Mox Unit 

OFF CHARACTERISTICS 

Collector Emitter Breakdown VOltage(2) V(BR/CEO Vdo 
(Ie = 1.0 mAdc, 18" 0) 300 

Collector-Base Breakdown Voltage V(BR/CBO Vdo 
(lc" 100 ~Adc, 'E ,,0) 300 

Emitter-Base Breakdown Voltage V(BR/EBO Vdo 
(IE '" 10~Adc, IC" 0) 5.0 

Collector Cutoff Current 'CBO ",Adc 

(VCB" 200 Vdc, 'E "'0) 0.2 

Emitter Cutoff Current leBO /.lAde 

(VSE =: 3_0 Vdc, IC ,,0) 0.1 

ON CHA.RACTERISTICS 

DC Current Gain (2) hFE 
(lc:: 1.0mAdc, VeE" 10Vdc) 25 

(Ie = 10mAde, VCE = 10 Vdc) 30 

UC=30mAdc, VCE = lOVdc) 30 

Collector-Emitter Saturation Voltage VCE(sat) Vdo 
(lC" 20mAdc, 'B" 2.0 mAdcl 0.75 

Base-Emitter Saturation Voltage V8Elsat) 0.9 Vdo 
(lC" 20mAdc, 18" 2.0 mAdc) 

DYNAMIC CHARACTERISTICS 

Current-Gain-·Bandwidth Product (2) 'T 60 MH, 

(lC " 10 mAdc, VCE = 20 Vdc, f" 100 MHz) 

Collector· Base Capacitance Cob pF 

(VeB" 20 Vdc, Ie =0, f" 1.0 MHz) 8.0 

(1) ROJA is measured with the device soldered into a typical printed circuit board. 

(2) Pulse Test: Pulse Width" 300 I'S, Duty Cycle" 2.0%. 
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D 

NOTE: 

MPS-U60 

PNP SILICON 
HIGH VOLTAGE 
TRANSISTOR 

"I c 

1 2 3 

_jJ 
1--1 G i-- STYlE 1: 
~N PIN1.EMlmR 

2. BASE 
3. COllECTOR 

ICOLLECTOR CONNECTED TO TAB/ 

1. LEADS WITHIN 0.15 mmIO.006/ TOTAL OF TRUE 
POSITION AT CASE, AT MAXIMUM MATERIAL 
CONDITION. 

MIWMETERS INCHES 
DIM MIN MAX MIN MAX 
A 9.14 9.53 0.360 0.375 
B 6.60 7.24 0.260 0.285 
C 5.41 5.66 0.213 0.223 
D 0.38 0.53 0.015 0.021 
F 3.18 3.33 0.125 0.131 
G 2.54BSC 0.100 BSe 
H 3.94 4.19 0.155 0.165 
J 0.38 0.41 0.014 0.016 
K 11.63 12.70 0.458 0.500 
L 24.58 25.53 0.968 1.005 
N 5.06BSC 0.200 Bse 
Q 2.38 2.69 0.094 0.106 
R 1.14 1.40 0.045 0.055 

CASE 152-02 

• 



MPS-U60 
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MOTOROLA 
• SEMICONDUCTOR 

TECHNICAL DATA 

PNP SILICON DARLINGTON 
AMPLIFIER TRANSISTOR 

· .. designed for amplifier and driver applications. 

• High DC Current Gain -
hFE = 25,000 (Min) @ IC = 200 mAdc 

15,000 (Min) @ IC = 500 mAdc 

• Coliector·Emitter Breakdown Voltage -
V(BR)CES = 40 Vdc (Min) @ IC = 100/lAdc 

• Low Collector-Emitter Saturation Voltage -
VCE(sat) = 1.5 Vdc@ IC = 1.0 Adc 

• Monolithic Construction for High Reliability 

• Complement to NPN MPS-U45 

MAXIMUM RATINGS 

Rating Symbol Value 

i Collector-Emitter Voltage VCEO(1) 40 

Collector-E-mitter-VoltaQti VCES 40 

Collector-Base Voltage VCB 50 

EmittEr-Base Voltage VEB 10 
Collector Current -Continuous IC 2.0 
Total Power Dissipation @ T A :::; 25°C PD 1.0 

Derate above 2SoC 8.0 

Total Power Dissipation @ T C "" 25°C PD 10 
Derate above 2SoC 80 

Operating and Storage Junction 
Temperature Range 

TJ,Tstg -55 to +150 

THERMAL CHARACTERISTICS 

Characteristic Symbol Ma. 

Thermal Resistance, Junction to Ambient ReJAI21 125 
Thermal Resistance, Junction to Case 8JC 12.5 

Unit 

Vdc 

Vdc 

Vdc 

Vdc 

Adc 

Watt 
mW/oC 

Watts 
mW/oC 

DC 

Unit 

°CIW 

°C/W 

(1) Due to the monolithic construction of this device, breakdown voltages of both 
transistor elements are identical, V(B,¥CES is tested in lieu of ViBR)CEO in order to 
avoid errors caused by noise pickup. he voltage measured dUring the V(BR)CES 
lesl is Ihe V(BR)CEO of Ihe OUI~UI Iransislor. .. .. 

(21 R6JA is measured with the devIce soldered Into a typIcal printed CirCUit board. 
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NOTE: 

MPS-U95 

PNP SILICON 
DARLINGTON 
TRANSISTOR 

~ 
i~G~ STYLE 1 
~N ~NI.EMImR 

2. BASE 
3. COLLECTOR 

ICOLLECTOR CONNECTED TO TABI 

I. LEADS WITHIN 0.15 mm10.0061 TOTAL Of TRUE 
POSITION AT CASE, AT MAXIMUM MATERIAL 
CONDITION. 

MILUMETERS INCHES 
DIM MIN MAX MIN MAX 
A 9.14 9.53 0.360 0.375 
8 a6ll 7.24 0.260 0.285 
C 5.41 5.66 0.213 0.223 
D 0.38 0.53 0.015 0.021 
F 3.18 3.33 0.125 0.131 
G 2.548SC O.II1OBSC 
H 3.94 4.19 0.155 0.155 
J 0.36 0.41 0.014 0.016 
K 11.63 12.70 0.458 0.5110 
L 2~58 25.53 0.968 1.1105 
N 5.OBBSC 0.2IIOBSC 
Q 2.39 2.69 0.094 0.106 
R 1.14 1.40 0.045 0.055 

CASE 152-02 

• 



MPS-U95 

ELECTRICAL CHARACTERISTICS IT A = 25°C unless otherwise noted) 

Characteristic Symbol Min Typ Max Unit 

OFF CHARACTERISTICS 

Collector·Emitter Breakdown Voltage V(BR)CES 40 - - Vde 
(lC = 100 "Ade, VBE = 0) 

ColI~tor·Base Breakdown Voltage V(BR)CBO 50 - - Vde 
(lC = 100 "Ade, IE = 0) 

Emitter-Base Breakdown Voltage V(BR)EBO 10 .- - Vde 
(IE = 10 "Ade, IC = 0) 

Collector Cutoff Current ICBO - - 100 nAdc 
(VCB = 30 Vde, IE = 0) 

Emitter Cutoff Current lEBO - - 100 nAde 
(VEB = 8.0 Vde, IC ,,0) 

ON CHARACTERISTlCS(l) 

DC Current Gain hFE -
(I e = 200 mAde, V CE = 5.0 Vd~) 25,000 43,000 150,000 

(Ie = 500 mAde, VCE = 5.0 Vde) 15,000 41,000 -

(Ie = 1.0 Ade, VCE = 5.0 Vde) 4,000 35,000 -
·Collector-Emitter Saturation Voltage VCE(sat) - 1.0 1.5 Vde 

(Ie = 1.0 Ade, IS = 2.0 mAde) 

Base-Emitter Saturation Voltage VSE(sat) - 1.85 2.0 Vde 
(Ie =1.0 Ade, IS = 2.0 mAde) 

Base-Emitter On Vol,age VSE(on) - 1.7 2.0 Vde 
(Ie = 1.0 Ade, VCE = 5.0 Vde) 

DYNAMIC CHARACTERISTICS 

Small-Signal Current Gain (1) Ihlel 0.5 1.6 - -
(Ie = 200 mAde, VCE" 5.0 Vde, I = 100 MHz) 

Collector Base Capacitance eeb - 2.5 12 pF 
(VCB" 10 Vde, IE" 0, I" 1.0 MHz) 

(1 )Pulse ~est: Pulse Width ~300 J.I.~. Quty Cycle SO 2.0%. 

Uniwatt Darlington transistors can be used in any number of low power applications, such as relay drivers, motor control and as general purpose amplifiers. As an 
audio amplifier these devices, when used as a complementary pair, can drive 3.5 watts into a 3.2 ohm speaker using a 14 volt supply with less than one percent 
distortion. Because of the high gain the base drive requirement is as low as 1 rnA in this application. They are also useful as power drivers for high current application 
such as voltage regulators. 

3-1152 



MPS-U95 

150 

~ 100 

vri'oV 

-TJ-1250C 

~ 
z 
;;: 
'" .... z 
~ 
'" a 
'-' c 

~ 

70 

50 

F'-

3D 

20 f=--
15 
0.02 

2.5 

-25°C 

I I 

-TT 
0.05 

TJ=250C 

2.0 

FIGURE 1 - DC CURRENT GAIN 

0.1 0.2 0.5 

IC, COLLECTOR CURRENT (AMP) 

FIGURE 3 - "ON" VOLTAGES 

~ 1.5 c - VSE(sa')@ IC/IS = SOD 
2: 
w 

'" <t 
::; 
c 
> 
>-

1.0 

0.5 

o 
0.02 

VSE @ ~CIE 5.0 V 
I 

II I-

VCE(sa') @Iclis - SOD 

II 
II 

0.05 0.1 0.2 0.5 

IC, COLLECTOR CURRENT (AMP) 

"\. 
\. 
\ 

,\ 
\. 
\ 
~ 

1.0 2.0 

V ~ 

V 

1.0 2.0 

10 

z 
;;: 5.0 

'" .... 

~ ~ 2.0 

-' 
~ 1.0 
'" 
~ 
~ 0.5 

1Ji 

f. 0.2 

FIGURE 2 - SMALL-5IGNAL CURRENT GAIN 

=VCE = 5.0 Vdc 
- Tr250C == f-100MHz 

1 O. 
0.01 0.02 0.05 0.1 0.2 0.5 

'-' e.. 
> 
.5 .... 

+o.B 

~ -0.8 

IC, CO LLECTO R CU RRENT (AMP) 

FIGURE 4 - TEMPERATURE COEFFICIENT 

L 
--

1 
./ 

u: 
~ -1.6 

ovc FOR VCE(sa,) 
L 

8 
~ -2.4 
=> 

~ 
~ -3.2 

1]'] 
I- -4.0 

i 
-4.B 

0.02 

~ 

0.05 

./ 

" .,-
f..--;"vs ~OR V~E 

I 
0.1 0.2 0.5 1.0 2.0 

IC, COLLECTOR CURRENT (AMP) 

FIGURE 5 - DC SAFE OPERATING AREA 

'" '" ::; 
.... 
~ 
'" a 
'" 0 

~ 
8 
~ 

2.0 ... I'\. 
1.0 '\ 
0.7 

0.5 
.'\ 

0.3 
,~ 

- r- TJ=150oC '\. 0.2 -----------
0.1 

2.0 
I I 

3.0 

BONOING WIRE LIMITATION 
THERMAL L1MITATION@TC=25 0C 

SIECOY BiEAiOfT ilMITATlfN 

5.0 7.0 10 20 30 40 

VCE. COLLECTOR·EMITTER VOLTAGE (VOLTS) 

3-1153 

There are two limitations on the power handling ability of a 
transistor: junction temperature and second breakdown. Safe 
operating areB curves indicate Ie-VeE limits 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 Figure 5 is based on TJ(pk) = 150°C; TC is variable 
depending on conditions. At high case temperatures, thermal limi­
tations will reduce the power that can be handled to values less 
than the limitations imposed bV second. breakdown. 



MOTOROLA 
• SEMICONDUCTOR 

TECHNICAL DATA 

I 

COMPLEMENTARY SILICON PLASTIC 
POWER TRANSISTORS 

... designed for use in general purpose amplifier and switching 
applications. Compact TO·220 AB package. TO·66 leadform also 
available. 

MAXIMUM RATINGS 

Collector-Emitter Voltage 

Collector-Bafe Voltage 

Emitter-Base Voltage 

Collector Current - Continuous 
Peak Peak 

Base Current 

Total Power ~issipation 
@TC~25 C 
Derate above 2SoC 

Total Power Dissipation 
@TA = 2SoC 

Derate above 2SoC 

UncJamped Inductive Load 
Energy (See Note 31 

Operating and Storage Junction 
Temperature Range 

Sym~ 

VCEO 

Vce 

VEe 

'e 

'. PD 

PD 

E 

TJ. Tst9 

THERMAL CHARACTERISTICS 

Chlfacutristic 

Thermal Resistance, Junction to Case 

Thermal ReSistance, Junction to Ambient 

TIP29 
TIP30 

40 

40 .. 5.0 .. 1.0 .. 3.0 .. 0.' .. 30 .. 0.24 

.. 2.0 .. 0.016 .. 32 

.. ~510 +150 

Symbol M .. 

I ReJC I 4.167 

I R9JA I 62.5 

ELECTRICAL CHARACTERISTICS fTC'" 26°C unless otherwise noted) 

Ch.rKttlristic I SYmbol I Min 
OFF CHARACTERISTICS 

Collector-Emitter Sustaining Voltage (11 TlP29. TIP30 VCI:OIsus) 40 
IIC '" 30 mAdc. IB = 0) TlP29A. TIP30A 60 

TlP29B. TIP30B 80 
TlP29C. TIP30C 100 

Collector Cutoff Current ICED 
(VeE = 30 Vdc, 18 '" 0\ TIP29. TIP2QA. TIP30. TlP30A -
(VCE '" 60 Vdc, Ie = OJ TIP29B. TIP29C. TIP30B, TIP30C -

Collector Cutoff Current ICES 
(VCE.= 40 Vdc, VEa = 0) TIP29, TIP30 -
(VCE" 60 Vdc, VEa = 0) TIP29A, TIP3DA -
(VeE = 80 Vdc, VEB = 0) TIP29B, TlP30B -
(VCE" 100 Vdc, VEa = 0) TIP29C, TIP30C -

Emitter Cutoff Current lEBO 
(VBe = 5.0 Vdc, IC = 0) 

ON CHARACTERISTICS (11 

DC Current Gain hFE 
tiC = 0.2 Adc, VCE .. 4.0 Vdcl 40 
IIc = 1.0 Adc, VCE" 4.0 Vdcl 15 

Collector-Emitter Saturation Voltage VCElsatl 
(lC "'.0 Ack:,IB = 125 mAdel 

Bes.Emitter On Voltage veE Ion) 
IIc = 1.0 Adc, VCE .. 4.0 Vdc) 

DYNAMIC CHARACTERISTICS 

Current Gain - Bandwidth Product (2) 'T 3.0 
fie = 200 mAde, Vee = 10 Vdc, 'test'" 1 MHz) 

TIP29C 
TIP30C Unit 

100 Vd. 

100 Vd. .. Vd. .. Ad. .. .. Adc .. Watts .. WIDe 

.. Watts .. WIDe .. mJ 

.. °e 

Unit 

I °elW 
°CIW 

I Mo. I Uni1 

- Vd. 
-
-
-

mAdc 
0,3 
0.3 

"Adc 
200 
200 
200 
200 

1.0 mAdc 

-
-
75 

0.7 Vd. 

1.3 Vdc 

- MHz 

I Smell-Signal Current Gain hi 20 -
(Ie =0.2 Adc. Vce = 10 Vdc, f = 1 kHz) 

(1) Pulse Test: Pulse Width" 300 lAS, DutY Cvcle " 2.0%. 
(2) fT slnfe l • f test 

(3) This rating based on testing with lC'" 20mH, ABE= 100n, VCC= 10V,IC'" 1.8A, P.A.F. "" 10 Hz, 
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MPH 
TlP29 

TlP29A 
TIP29B 
TlP29C 

1 AMPERE 

PHP 
TlP30 
TlP30A 
TIP30B 
TlP30C 

POWER TRANSISTORS 
COMPLEMENTARY SILICON 

40-60-80·100 VOLTS 
30 WATTS 

, 
OB ZF 
:B::-r LL ... -f uJ 

fJ~ i· L_ 

V_ 

G- l-
r-I--D - N_ 

NOTES: 
1. DIMENSiONING AND TOLERANCING PER ANSI 

Y14.5M,1982. 
2. CONTROUING DIMENSION: INCH. 
3. DIM Z DEANES A ZONE WHERE ALL BODY AND 

LEAD IRREGUl.ARITlES ARf AllOWED. 

Ml1IIEIIIIS ...... 
DOl .. .... .. MAX 

• 14.48 15.75 0.570 0.620 

• '.66 10.28 0.380 0." 
C 4.07 4.82 0.160 0.190 
D 0.64 ,.. 11.025 0,035 
F .61 .13 0.142 0.147 STYLE 1: 
G to, 2.66 0.005 0.105 PIN 1. BASE 
H 2.0> 3.93 0.110 0.155 2. COLLECTOR 
J 0.46 0.71 0.018 0.028 lEMlmA • 12.70 14.27 0.070 .'" 4.COUE.CTOR 
L 1.15 1. 0.045 0.056 

• 4.83 5.33 0.190 0.210 
Q 2.54 J.04 0.100 0.120 

• 204 2.79 0."" 110 
S 1.15 1.39 0.045 0.056 
T . ., .., 0.235 .255 
U 0.00 1.27 ... 0.050 
V 1.15 0.045 

2.04 0."" 

CASE 221A·04 
TO·220AB 

• 



TIP29, TIP29A, TIP29B, TIP29C, NPN, TIP30, TlP30A, TIP30B, TIP30C, PNP 
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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 operation; i.e .• the 
transistor must not be subjected to greater dis~ipation than the 
curves indicate. 

The data of Figure 5 is based on TJ(pk) = ISOoC; TC is variable 
depending on conditions. Second breakdown pulse limits are valid 
for duty cycles to 10% provided TJ(Pk) .. ISOoC. At high case 
temperatures, thermal limitations will reduce the power that can 
be handled to values less than the limitations imposed by second 
breakdown. 
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MOTOROLA 
- SEMICONDUCTOR 

TECHNICAL DATA 

COMPLEMENTARY SILICON PLASTIC 
POWER TRANSISTORS 

designed for use in general purpose amplifier and switching 
applications. 

II 

• Collector· Emitter Saturation Voltage -
VCE(sat) = 1.2 Vdc (Max) @ IC = 3.0 Adc 

• Collector· Emitter Sustaining Voltage -
VCEO(sus) = 40 Vdc (Min) - TlP31, TIP 32 

= 60Vdc (Min) - TIP31A, TlP32A 
= 80 Vdc (Min) - TlP31B, TlP~2B 
= 100 Vdc (Min) - TIP31C, TIP32C 

• High Current Gain - Bandwidth Product 
fT = 3.0 MHz (Min) @ IC = 500 mAdc 

• Compact TO·220 AB Package 

• TO·66 Leadform Also Available 

"MAXIMUM RATINGS 

TIP31 TlP31A TlP31B TlP31C 
Rating Symbol TlP32 TlP32A TIP32B TlP32C 

Cdllector-Emitter Voltage VeEO 40 60 80 100 

Collector-Base Voltage Vee 40 60 80 100 

Emitter-Base Voltage VEe 5.0 

Collector Current' Continuous Ie . 3.0 
Peak 5.0 

Base Current Ie 1.0 

Total Power Dissipation Po 
@Te=250 e . 40 
Derate above 2SoC 0.32 

Total Power Dissipation Po 
@TA=2soe . 2.0 
Derate above 2SoC 0.016 

Unclamped Inductive E . 32 

Load Energy (1) 

Operating and Storage Junction TJ.Tslg - -651o +150 -Temperature Range 

THERMAL CHARACTERISTICS 

Characteristic Symbol Max 

Thermal Resistance, Junction to Caie RaJC 3.125 

Thermal Resistance, Junction to Ambient RaJA 62.5 

(1) Ie = 1.8 A. L ~ 20 mH, P.R.F. = 10 Hz, Vee = 10 V, RBE = 100 n. 
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Unit 

Vdc 

Vdc 

Vdc 

Adc' 

Adc 

Watts 
w/oe 

Watts 
w/oe 

mJ 

°e 

Unit 

°elw 

°eIW 

MPH 
nP31 
nP3IA 
TIP3IB 
nP3IC 

3 AMPERE 

PHP 
nP32 
nP32A 
nP32B 
nP32C 

POWER TRANSISTORS 
COMPLEMENTARY SILICON 

40·60-80·100 VOLTS 
40 WATTS 

F ~=-o B r--

:~:j . :D!'1 
LL "'-4 fJ 1· 

K 

~ 
L_ 

v_ 

0- t--
t-~D 

_NI---
NOTES: 

1. DIMENSIONING AND TOLERANCING PeR ANSI 
Y14.5M,l982. 

2. CONTROLUNG DIMENSION: INCH. 
3. DIM Z OEFINES A lOME WHERE ALL BODY AND 

LEAD IRREGUlMT1ES ARE ALlOW£D. 

I ... ... .... 
• ,u. ,." 0.570 • .620 
B ... 10.28 '.301 .... 

4. <8, 0.160 ., .. 
D .... .... • .1l25 '.035 
F ,., 173 .'42 0.147 STYLE 1: 
G '.42 , ... ..... .'06 PIN 1. BASE 
H ,.80 193 0.110 0.155 2. COlLECTOR 
J .... '71 0.01 ..,. 

lEMrrTER • 12.10 ,.,7 ..... '.562 4. COllECTOR 
L 1.15 , .... 0':055 

• <13 5.33 ., .. 21' 
Q ,.54 3.04 .'00 0.1211 

• , .. 79 .. 0.110 

• 1.15 1. .. 
T 5.97 "7 • '2$ 
U '.27 .IIlO . .... 
Y 1.15 .... 
Z .. ..... 

CASE 221A-04 
TO·220AB 

• 



TIP31, TIP31A, TIP31B, TIP31C, NPN, TIP32, TIP32A, TIP32B, TIP32C, ~NP 

ELECTRICAL CHARACTERISTICS ITC = 25°C unlen otherwise noted I 

I Chlroctlriltic I Symbol 

OFF CHARACTERISTICS 

Collector-Emitter Sustaining Voltage III TIP31, TIP32 
(lC ·30 mAde, 18.01 TIP31A, TIP32A 

TIP31B, TIP32B 
TIP31C, TIP32C 

Collector Cutoff Current 
IVCE • 30 Vde, 18 = 01 TIP31, TIP31A, TIP32, TIP32A 
IVCE = 60 Vde, 18 = 01 TIP31B, TIP31C, TIP32B, TIP32C 

Collector Cutoff Current 
IVCE = 40 Vde, VEB = In TIP31, TIP32 
IVCE = 60 Vde, VEB = 01 TIP31 A, TlP32A 
IVCE = 80 Vde, VEB = 01 TlP31 B, TIP32B 
IVCE = 100 Vdc, VEB = 01 TlP31 C, TIP32C 

Emitter Cutoff Current 
IVBE = 5.0 Vdc, IC = 01 

ON CHARACTERISTICS (1) 

DC Current Gain 
(lC = 1.0 Ade, VCE = 4.0 Vdel 
IIC = 3.0 Ade, VCE = 4.0 Vdel 

Collector-Emitter Saturation Voltage 
IIC = 3.0 Adc, I B = 375 mAdel 

Base-Emitter On Voltage 
IIC = 3.0 Ade, VCE = 4.0 Vdcl 

DYNAMIC CHARACTERISTICS 

Current Gain - Bandwidth Product 121 
IIC = 500 mAde, VCE = 10 Vde, fte" = 1 MHzl 

Small-Signal Current Gain 
IIC = 0.5 Adc, VCE = 10 Vde, f = 1 kHzl 

(1) Pulse Te,,: Pulse Width'" 300 115, Duty Cycle'" 2.0%. 
121 'T= Ih'elefte5t 
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TIP31, TlP31 A, TlP31B, TIP31C, NPN, TIP32, TIP32A, ,TIP32B, TIP32C, PNP 

FIGURE 4 - THERMAL RESPONSE 
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There are two limitations on the power handling ability of a 
transistor: average junction temperature and second breakdown. 
Safe operating area curves indicate IC·VCE limits 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 Figure 5 is based on TJlpk) = 1500 C; TC is variable 
depending on conditions. Second breakdown pulse limits are valid 
for duty cycles to 10% provided TJ(pk)<;;; 1500 C. TJlpk) may be 
calculated from the data in Figure 4. At high case temperatures, 
thermal limitations will reduce the power that can be handled to 
values less than the limitations imposed by second breakdown. 

FIGURE 7 - CAPACITANCE 
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TIP31, TIP31A, TlP31B, TIP31C, NPN, TIP32, TIP32A, TIP32B, TIP32C, PNP 

FIGURE 8 - DC CURRENT GAIN 
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MOTOROLA 

- SEMICONDUCTOR -----1 
TECHNICAL DATA 

I 

COMPLEMENTARY SILICON 
HIGH-POWER TRANSISTORS 

· .. for general-purpose power amplifie·r a nd swi~ching applications. 

• 10 A Collector Current 

• Low Leakage Current - ICEO = 0.7 mA @ 30 and 60 V 

• Excellent dc Gain - hFE = 40 Typ @ 3.0 A 

• High Current Gain Bandwidth Product - hfe = 3.0 min @ IC = 
0.5 A, f = 1.0 MHz 

MAXIMUM RATINGS 

Rating Symbol 
TIP33 TIP33A TIP33B TIP33C 
TIP34 TIP34A TlP34B TIP34C 

Unit 

Collector-Emitter Voltage VCEO 40V 60V 60V 100V Vde 

Collector-Base Voltage VCS 40V 60V SOV l00V Vde 

Emitter-Base Voltage VES 5.0 Vde 

Collector Current Continuous IC 10 Ade 
Peak(l) 15 

Base Current Contino~s IS 3.0 Ade 

Total Power Dissipation Po SO Watts 
@TC=25'C 
Derate above 25°C 0.64 W/'C 

Operating and Storage Junction TJ,Tstg -65 to +150 'C 
Temperature Range 

THERMAL CHARACTERISTICS 

Characterinc I Symbol Max I Unit I 
I Thermal Resistance, Junction to Case 1.56 I 'C/W I 
I Junction-To-Free-Air Thermal Resistance 35.7 I 'C/W I 

IIIIIIIIIII r-(_1)_p_U_I.e_T_e_~_:_p_UI_se_W __ id_th_=_'_0_m_s_,_o_ut_y_c_ye_,e_~_'_0_%_. __________________________ , 
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FIGURE 1 - DC CURRENT GAIN 
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MPH PHP 
TIP33 
nP33A 
TIP33B 
TIP33C 

TIP34 
nP34A 
TIP34B 
TIP34C 

10 AMPERE 
COMPLEMENTARY SILICON 

POWER TRANSISTORS 

DIM 
A 
8 
C 
0 
E 
G 
H 
J 
K 
L 
N 
Q 

40-100 VOLTS 
SO WAITS 

K 

. __ ---.l 
G--Ljl-o 

STYLE L 
,. BASE 
2. COLLECTOR 
3. EMITTER 
4. COLLECTOR 

MILLIMETERS INCHES 
MIN MAX MIN 
20.32 21.0B O.BOO 
15.49 15.90 0.610 
4.19 5.0B 0.165 
1.02 1.65 0.040 
1.35 1.65 0.053 
5.21 5.72 0.205 
2.41 3.20 0.095 
0.3B 0.84 0.015 
12.70 15.49 0.500 
15.B8 16.51 0~25 

12.19 12.70 0.4BO 
4.04 4.22 0.159 

CASE 340-01 
TO-21SAC 

MAX 
0.B30 
0.626 
0.200 
0.065 
0.065 
0.225 
0.126 
0.025 
0.610 
0.650 
0.500 
0.166 

• 



TIP33. TIP33A. TIP33B. TIP33C. TIP34. TIP34A. TIP34B. TIP34C 

ELECTRICAL CHARACTERISTICS (TC; 25°C unless otherwise noted) 

I Characteristic I Symbol Min Max Unit 

OFF CHARACTERISTICS 

Collector-Emitter Sustaining Voltage (1) 
(IC ; 30 mA. IB ; 0) TlP33, TIP34 

TIP33A, TlP34A 
TIP33B, TlP34B 
TlP33C, TlP34C 

Collector-Emitter Cutoff Current 
(VCE; 30 V, IB; 0) TIP33, TIP33A, TIP34, TIP34A 
(VCE; 60 V, IB; 0) TIP33B, TlP33C, TlP34B, TIP34C 

Collector-Emitter Cutoff Current 
(VCE; Rated VCEO, VEB; 0) 

Emitter-Base Cutoff Current 
(VEB; 5.0 V, IC; 0) 

ON CHARACTERISTICS (1) 

DC Current Gain 
(IC; 1.0 A, VCE; 4.0 V) 
(IC; 3.0 A, VCE; 4.0 V, 

Collector-Emitter Saturation Voltage 
(IC ; 3.0 A, IB; 0.3 A) 
(lC; lOA, IB ; 2.5 A) 

Base-Emitter On Voltage 
(IC; 3.0 A, VCE; 4.0 V) 
(IC; 10 A, VCE; 4.0 V) 

DYNAMIC CHARACTERISTICS 

Small-Signal Current Gain 
(IC; 0.5 A, VCE; 10 V, I ; 1.0 kHz) 

Current-Gain-Bandwidth Product (2) 
(lC; 0.5 A, VCE; 10 V, I; 1.0 MHz, 

(1) Pulse Test: Pulse Width = 300 I-ls. Duty Cycle .:s;;;2.0%. 
(2, IT; (hlel' 'te.t 

FIGURE 2 - MAXIMUM RATED FORWARD BIAS 
SAFE OPERATING AREA 
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FORWARD BIAS 
The Forward Bias Safe Operating Area represents 

the voltage and current conditions these devices can 
withstand during forward bias. The data is based on TC = 
25°C; TJ(pk) is variable depending on power level. Second 
breakdown pulse limits are valid for duty cycles to 10%, 
and must be derated thermally for TC > 25°C. 
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FIGURE 3 - MAXIMUM RATED REVERSE BIAS 
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REVERSE BIAS 
The Reverse Bias Safe Operating Area represents 

the voltage and current conditions these devicescan with­
stand during reverse biased turn-off. This rating is verified 
under clamped conditions so the device is never subjected 
to an avalanche mode. 
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MOTOROLA 
- SEMICONDUCTOR 

TECHNICAL DATA 

COMPLEMENTARY SILICON 
HIGH-POWER TRANSISTORS 

· .. for general-purpose power amplifier and switching applications. 

• 25 A Collector Current 

• Low Leakage Current - ICEO = 1.0 mA @ 30 and 60 V 

• Excellent dc Gain - hFE = 40 Typ @ 15 A 

• High Current Gain Bandwidth Product - (hfe = 3.0 min @ IC = 
1.0A,f= 1.0MHz 

MAXIMUM RATINGS 

Rating 
TIP35 TIP35A TIP35B 

Symbol 
TIP36 TlP36A TIP36B 

Collector-Emitter Voltage VCEO 40V 60V BOV 

Collector-Base Voltage Vce 40V 60V BOV 

Emitter-Base Voltage VEB 5.0 

Collector Current Continuous IC 25 
Peak 11) 40 

Base Current Continous IB 5.0 

Total Power Dissipation Po 125 
@Tc o25'C 
Derate above 25°C 1.0 

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

Unclamped Inductive Load Ese 90 

THERMAL CHARACTERISTICS 

Characteristic Symbol 

Thermal Resistance, Junction to Case ROJC 

Junction-To-Free-Air Thermal Resistance ROJA 

(1) Pulse Test: Pulse Width::: 10 ms, Duty Cycle ~1 0%. 

FIGURE 1 - POWER DERATING 
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100V 
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Unit 

Vdc 

Vdc 

Vdc 

Adc 

Adc 

Watts 

W/oC 

'c 

mJ 

Unit 

°C/W 

°C/W 

I 
I 
I 

NPN PNP 
nP35 

TIP35A 
nP35B 
nP35C 

TIP36 
TIP36A 
TIP36B 
TIP36C 

25 AMPERE 
COMPLEMENTARY SILICON 

POWER TRANSISTORS 

DIM 
A 
8 
C 
D 
E 
G 
H 
J 
K 
L 
N 
Q 

40~100VOLTS 
125 WATTS 

STYLE 1: 
1. BASE 
2. COLLECTOR 
3. EMITTER 
4. COLLECTOR 

MILLIMETERS INCHES 
MIN MAX MIN MAX 
20.32 21.0B 0.800 0.830 
15.49 15.90 0.610 0.628 
4.19 5.08 0.165 0.200 
1.02 1.65 0.040 D,065 
1.35· 1.65 0,053 0.065 
5,21 5.72 0.205 0.225 
2.41 3.20 0,095 0,128 
0,38 0.64 0.015 0.025 
12.70 15.49 0.500 0,610 
15.88 16.51 0.625 0,650 
12.19 12.70 0.480 0.500 
4.04 4.22 0.159 0.166 

CASE 340-01 
TO-218AC 

• 



TIP35, TIP35A, TIP358, TIP35C,NPN, TIP36, TIP36A, TIP368, TIP36C,PNP 

ELECTRICAL CHARACTERISTICS (TC; 25°C unless otherwise noted) 

I Characteristic I Symbol 

OFF CHARACTERISTICS 

Collector-Emitter Sustaining Voltage (1) 
(IC; 30 mA.IB; 0) TIP35. TIP36 

TIP35A. TIP36A 
TlP35B. TIP36B 
TIP35C. TIP36C 

Collector-Emitter Cutoff Current 
(VCE; 30 V. IB; 0) TIP35. TIP35A. TIP36. TIP36A 
(VCE; 60 V. IB; 0) TIP35B. TIP35C. TIP36B. TIP36C 

Collector-Emitter Cutoff Current 
(VCE; Rated VCEO. VEB; 0) 

Emitter-Base Cutoff Current 
(VEB ; 5.0 V. IC ; 0) 

ON CHARACTERISTICS (1) 

DC Current Gain 
(lc; 1.5 A. VCE; 4.0 V) 
(IC; 15 A. VCE ; 4.0 V) 

Collector-Emitter Saturation Voltage 
(IC; 15 A. IB; 1.5 A) 
(lc ; 25 A. IB ; 5.0 A) 

Base-Emitter On Voltage 
(IC; 15 A. VCE ; 4.0 V) 
(IC; 25 A. VCE; 4.0 V) 

DYNAMIC CHARACTERISTICS 

Small-Signal Current Gain 
(IC; 1.0 A. VCE; 10 V. I; 1.0 kHz) 

Current-Gain-Bandwidth Product (2) 
(IC; 1.0 A. VCE; 10V. I; 1.0 MHz) 

(1) Pulse Test: Pulse Width = 300 P.s, Duty Cycle ~2.0%. 
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TIP35, T1P35A,TIP358, T1P35C,NPN, TIP36, TIP36A, TIP368, TIP36C,PNP 
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FORWARD BIAS 
There are two limitations on the power handling ability 

of a transistor: average junction temperature and second 
breakdown. Safe operating area curves indicate IC-VCE 
limits 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 Figure 6 is based on TC = 25°C; T J(pk) is 
variable depending on power level. Second breakdown 
pulse limits are valid for duty cycles to 10% but must be 
derated when TC;;' 25°C. Second breakdown limitations 
do not derate the same as thermal limitations. 

REVERSE BIAS 
For inductive loads. high voltage and high current must 

be sustained simultaneously during turn-off. in most 
cases. with the base to emitter junction reverse biased. 
Under these conditions the collector voltage must be held 
to a safe level at or below a specific value of collector 
current. This can be accomplished by several means such 
as active clamping. RC snubbing. load line shaping. etc. 
The safe level for these devices is specified as Reverse 
Bias Safe Operating Area and represents the voltage­
current conditions during reverse biased turn-off. This 
rating is verified under clamped conditions so that the 
device is never subjected to an avalanche mode. Figure 7 
gives RBSOA characteristics. 
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TIP36, TIP36A, TIP368, TIP36C,NPN, TIP36, TIP36A, TIP368, TIP36C,PNP 

Input 
50 

NOTES: 

FIGURE 8 - INDUCTIVE LOAD SWITCHING 

TEST CIRCUIT 

~ tw=6.0ms 
I I (See Note B) 

5.0V - _I I 
Input 
Voltage 0 

I I I I.---t-- lOOms __ 

I I 

Collector 0 I 
Current I I I 

-3.0A- -:- - I-I­
I I 

-IOV 

Collector 
Voltage 

V(BR)CER _1 - -

't 

VCE Monitor 

L1 

(See Note A) 

TUT 
L2 

(See Note A) 

VCC= 10V -

Rs= 0.1 1I 

-1-­
I 

VOLTAGE AND CURRENT WAVEFORMS 

Ie Monitor 

A. L 1 and L2 are 10 mHo 0.11 n. Chicago Standard Transformer Corporation C·2688, or equivalent. 
B. Input pulse width is increased until 'eM = -3.0 A. 
C. For NPN, reverse all polarities. 
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MOTOROLA 
• SEMICONDUCTOR 

TECHNICAL DATA 

COMPLEMENTARY SILICON PLASTIC 
POWER TRANSISTORS 

... designed for use in general purpose amplifier and switching 
applications. ' 

• Collector· Emitter Saturation Voltage -
VCE(sat) = 1.5 Vdc (Max) @ Ic = 6.0 Adc 

• Collector-Emitter Sustaining Voltage -
VCEO(sus) = 40 Vdc (Min) - TIP41, TlP42 

= 60 Vdc (Min) - TIP41 A, TIP42A 
= 80 Vdc (Min) - TIP41 B, TIP42B 
= 100 Vdc (Min) - TlP41C, TIP42C 

• High Current Gain - Bandwidth Product 
fT = 3.0 MHz (Min) @ IC = 500 mAdc 

• Compact TO-220 1A8 Package 

• TO-66 Leadform Also Available 

*MAXIMUM RATINGS 

TIP41 TlP41A TIP41B TIP41C 
Rating Symbol TIP42 TIP42A TIP42B TIP42C 

Collector-Emitter Voltage VCEO 40 60 80 100 

Coliector·Ba .. Voltage VCB 40 60 80 100 

Emitter-Base Voltage VEB . 5.0 

Collector Current - Continuous IC 6 . 
Peak 10 

Base Current IB 2.0 

Total Power Dissipation PD 
@TC = 250 C 65 
Derate above 2SoC 0.52 

Total Power Dissipation PD 
@TA=250 C . 2.0 

Derate above 250 C . 0.Q16 

Unclamped Inductive E 62.5 
Load Energy (1) 

Operating ~nd Storage Junction TJ.T,tg - -65 to +150 -
Temperature Range 

THERMAL CHARACTERISTICS 

Characteristic Symbol Max 

Thermal Resistance, Junction to Case ReJC 1.92 

Therma' Resistance, Junction to Ambient ReJA 62.5 

(1) Ie = 2.5 A,L = 20 mHo P.R.F. = 10 Hz. Vee = 10V; RBE = 100 n. 
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Unit 

Vdc 

Vdc 

Vdc 

Adc 

Adc 

Watts 
W/oC 

Watts 
W/oC 

mJ 

°c 

Unit 

°C/W 

°C/W 

NPH 
TIP41 

TlP41A 
TlP41B 
TlP41C 

PHP 
TIP42 

TIP42A 
TIP42B 
TIP42C 

6 AMPERE 
POWER TRANSISTORS 

COMPLEMENTARY SILICON 

40-60-80-100 VOLTS 
65 WATTS 

STYLE l' 
PIN 1. BASE 

2. COLLECTOR 
3. EMITTER 
4. COLLECTOR 

NOTES: 
1. DIMENSIONING AND TOlERANCING PER ANSI 

Y14.5M.l!1B2. 
2. CONTROlUNG DIMENSION: INCH. 
~. DIM Z DERNES A ZONE WHERE All BODY AND 

LEAD IRREGULARITIES ARE ALLOWED . 

.. 
• 8 
C 

• F 
J. 
H 
J 

• l 
H 
Q 

R 

• T 
U 
V 
Z 

... ... ... 
'l,lL 15.15 0.510 0,620 

." 10.28 0,380 0,,," 

<" 4.0, 0.160 0.190 
0." 0, 0,025 0,,", .. , 173 .,,' 0.147 
2." 2," 0, 0.105 
2." 3.9, 0.110 .", 
0.46 0.71 0.018 0,028 

, .10 ,<" ,50) 0.562 
1.15 1.38 0 .... 0 ... <8, ." .,., 0.210 
.51 .,Ol 0.120 
2.0< .,. 0.000 0.110 
1.15 , ... .... 0'" 
U7 ., 0,255 
.Ol , 0 0, 
1.1 0,,", 

,.0< 0,"" 

CASE 221A-C14 
TO-22DAB 

• 



TIP41, TIP41A, TIP41B, TIP41C, NPN, TIP42, TlP42A, TIP42B, TlP42C, PNP 

ELECTRICAL CHARACTERISTICS (TC = 250 C unle.sotherwlse noted) 

I Chensotorlsti. I Symbol Min Mex 

OFF CHARACTERISTICS 

Collector-Emitter Susteining Voltage (1) TIP41, TlP42 VCEO(sus) 40 -
(lC = 30 mAde, IB = 0) TIP41A, TlP42A 60 -

TIP41B, TIP42B 80 -
TlP41C,TlP42C 100 -

Collector Cutoff Current ICED 
(VCE = 30 Vde, IB z 0) TIP41, TIP41A, TlP42, TIP42A - 0.7 
(VCE = 60 Vde, IB = 0) TIP41B, TlP41C, TIP42B, TIP42C - 0,7 

Collector Cutoff Current ICES 
(VCE = 40 Vde, VEB = 0) TlP41 , TlP42 - 400 
(VCE = 60 Vde, VEB = 0) . TlP41A, TIP42A - 400 
(VCE = 80 Vde, VEB = 0) TIP41B, TlP42B - 400 
(VCE = 100 Vdc, VEB = 0) TIP41C, TlP42C - 400 

Emitter Cutoff Current lEBO 1.0 
(V BE = 5.0 Vdc, IC = 0) 

ON CHARACTERISTICS (1) 

DC Current Gain hFE 
(lC = 0.3 Ade, VCE = 4.0 Vde) 30 -
(lC = 3.0 Ade, VCE = 4.0 Vde) 15 75 

Collector-Emitter Saturation Voltage VCE(sat) - 1.5 
(lC = 6.0 Ade, IB = 600 mAde) 

Base-Emitter On Voltage VSE(on) - 2.0 
(lC = 6.0 Ade, VCE = 4.0 Vde) 

DYNAMIC CHARACTERISTICS 

Current Gain - Bandwidth Product (2) fT 3.0 -
(IC = 500 mAde, VCE = 10 Vde, f test = 1 MHz) 

Small-Signal Current Gain Ihfe l 20 -
(lC = 0.5 Ade, VCE = 10 Vde, I = 1 kHz) 

(1) Pulse Test: Pulsewidth" 300 I's;Duty Cycle" 2.0%. 
(2) IT = Ihfel • f test 

TA TC FIGURE 1 - POWER DERATING 
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FIGURE 2 - SWITCHING TIME TEST CIRCUIT 
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TIP41, TIP41A, TIP41B, TIP41C, NPN, TIP42, TIP42A, TIP42B, TIP42C, PNP 

FIGURE 4 - THERMAL RESPONSE 
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FIGURE 5 - ACTIVE-REGION SAFE OPERATING AREA 

0 

I 5.0 

t; 3.0 

~ 2.0 
:> 
'" a: 1.0 o 

~ _ 0.5 
o 
'" ~ 0.3 

0.2 

o. 1 

...... 
..... 

l-t-- TJ • 150°C 

" --- SECOND BREAKDOWN LTD - BONDING WIRE LTD 
THERMAL liMITATION 

r-t-t-t-(SINGLE PULSEI . 
TC-250C 

CURVES APPLY BELOW RATED VCEO 

TlP41. TlP4~::t:--
TIP41 A. TlP42A 
TIP41 B. TlP42B 
TIP41C. TIP42C 

5.0 10 20 40 

0.5 ms 

"I. 

"- 1.0m! 

" I'.. 
1'\.5.0 ms 

t\ 

60 80 100 
VCE. COLLECTOR·EMITTER VOLTAGE (VOLTSI 

FIGURE 6 - TURN-OFF TIME 

TJ = 25°C 

There are two limitations on the power ha~dling ab,ility of a 
transistor: average junction temperature and second breakdown. 
Safe operating area curves indicate IC·VCE limits of the transistor 
that must be observed for reliable op~ration; i.e., the transistor 
must not be subJected to greater dissipation than, the curves indicate. 

The data of Figure 5 is based on T J(pk) = 1S00C; T C is variable 
depending on t;onditions. Second breakdown pulse limits are valid 
for duty cycles to 10% provided TJ(pk)';; 150°C. TJ(pk) may be 
calculated from the data in Figure 4. At hIgh case temperatures, 
thermal limitations will reduce the power that can be handled to 
values less than the limitations imposed by second breakdown. 

FIGURE 7 - CAPACITANCE 
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TlP41, TIP41A, TIP41B, TIP41C, NPN, TIP42, TIP42A, TIP42B, TIP42C, PNP 
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FIGURE 8 - DC CURRENT GAIN 
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FIGURE 12 - COLLECTOR CUT·OFF REGION 
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MOTOROLA 
- SEMICONDUCTOR 

TECHNICAL DATA 

HIGH VOLTAGE NPN SILICON POWER TRANSISTORS 

• .. designed for line operated audio output amplifier. Switch mode 
power supply drivers and other switching applications.· 

• 250 V to 400 V (Min) - VCEO(sus) 

• 1 A Rated Collector Current 

• Popular TO·220 Plastic Package 

• TO·66 Leadform Available 

MAXIMUM RATINGS 

Rating Symbol TIP47 I TlP48 I TlP49 I TlP50 

Collector·Emitter Voltage VCEO· 250 I 300 I 350 I 400 

Collector·Ba .. Voltage VCB 350 I 400 I 450 I 500 
Emitter-8ase Voltage VEB - 5.0 • 
Collector Current Continuous IC ... 1.0 ~ 

Peak ... 2.0 ~ 

Base Current IB ... 0.6 ~ 

Tafal Power Dissipation Po 
@Te=250e 4 40 • Derate above 25° C 4 0.32 ~ 

Total Power Dissipation Po 
@TA=250C .... 2.0 ~ 

Derate above 25° C ... 0.016 • 
Unclamped I ndueling Load E ... 20 • 

Energy (See Figure 8) 

Operating and Storage Junction TJ.T stg _-65'0+150_ 
Temperature Range 

THERMAL CHARACTERISTICS 

FIGURE 1- PO'i,lER DERATING 
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Unit 

Vdc 

Vdc 

Vdc 

Adc 

Adc 

Watts 
wloe 

Watts 
wloe 

mJ 

°e 

TIP47 
TIP49 

TIP48 
TIP50 

1.0 AMPERE. 

POWER TRANSISTORS 
NPN SILICON 

2&0-300·360-400 VOLTS 
40 WATTS 

NOTES: 

STYLE 1: 
PIN 1. BASE 

2.COUECTOR 
3. EMmER 
4. COLLECTQft 

1. DIMENSIONING AND TOLERANCING PER ANSI 
Y14.5M.1982. 

2. CONTROlUNG DIMENSION: INCH. 
3. OIM Z OERNES A ZONE WHERE 'ALl BODY ANO 

LEAD IRftEGUlARIllES ARE ALLOWED. 

011 

• 
F 

H 
J 

• L 

• Q 

R .. 
T 
U 
V 
Z 

MAX 1M , .... ,<1, M'" , ".28 .,., 
4JI1 ." .,,, ... 0 • , .,. 0.142 . .., .. " 0.095 
2.10 3.93 0.110 ... 0.71 .01 

12.70 , • 1.16 , 
• ., 
:.. 3. 0". 

'.79 0." ,., 1.39 0 .... 
5.97 7 

• , 
1.15 -

CASE 221A·04 
TO·220AB 

MAX 
0.620 
0." 
0.190 .'" 0.141 
"06 
"55 
0 
o. 
02" .", 
0.110 
0.065 
0."" 
o. 

.. " 

• 



TIP47, TIP48, TlP49, TIP50 NPN 

ELECTRICAL CHARACTERISTICS (TC = 25°C unle .. otherwise noted) 

Chlll'"",oristic I Symbol 

OFF CHARACTERISTICS 

Collector-Emitter Sustaining Voltage (1) TIP47 
(lC = 30 mAde, IB = 0) TIP48 

TlP49 
TIP50 

COllector Cutoff Current 
(VCE = 150 Vde, IB = 0) . TIP47 
(VCE = 200 Vde, IB = Ol TIP48 
(VCE = 250 Vde, IB = 0) TIP49 
(VCE = 300 Vde, 'B = 0) TIP50 

Collector Cutoff Current 
(VCE = 350 Vdc, VBE = 0) TIP47 
(VCE = 400 Vde, VBE = 0) TIP48 
(VCE = 450 Vde, VBE = 0) TIP49 
(VCE = 500 Vde, VBE = 0) TIP50 

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

ON CHARACTERISTICS (1) 

DC Current Gain 
(lC = 0.3 Adc, VCE = 10 Vde) 
(lc = 1.0 Ade, VCE = 10 Vde) 

COllector-Emitter Saturation Voltage 
(lC = 1.0 Adc, IB = 0.2 Adc) 

Base-Emitter On Voltage 
(lC = 1.0 Ade, VCE = 10 Vdc) 

DYNAMIC CHARACTERISTICS 

Current Gain - Bandwidth Product 
(lC = 0.2 Ade, VCE = 10 Vdc, 1= 2.0 MHz) 

Small-Signal Current Gain 
(lC = 0.2 Ade, VCE = 10 Vde, f = 1.0 kHz) 

(1) Pulse Test: Pulsewidth .;;; 300 j,lS, Duty Cyel.';;; 2.0%. 

fiGURE 2 - SWITCHING TIME eQUIVALENT CIRCUIT 
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Min Max Unit 

250 - Vdc 
300 -
350 -
400 -

mAde 
- 1.0 
- 1.0 
- 1.0 
- 1.0 

mAde 
- 1.0 
- 1.0 

- 1.0 
- 1.0 

- 1.0 mAde 
-. 

-
30 150 
10 -
- 1.0 Vdc 

- 1.5 Vdc 

10 - MHz 

25 - -

FIGURE 3 - TURN-ON TIME 

Tr 25 0 C ~ VCC - 200 V -
t, ICIIB - 5.0 -

/ 
td 

..... 

= 
0.1 0.2 0.5 1.0 2.0 

IC. COLLECTOR CURRENT lAMPS) 



TIP41, TIP48, TlP49, TIP~ONPN 

FIGURE 4 - THERMAL RESPONSE 
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FIGURE 6 - TURN-OFF TIME 
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There are two limitations on the power handling ability of a 
transistor: average junction temperature and second' breakdown. 
Safe operating area curves indicate le·VeE limits 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 Figure 5 is based on T J(pk) = 150°C; T C is variable 
depending on conditions. Second breakdown pulse limits are valid 
for duty eyeleslo 10% provided TJ(pk) "'150oC_ TJ(pkl may be 
calculated from the data in Figure 4. At high' case temperatures, 
thermal limitations will reduce the power that can be handled to 
values less than the limitations imposed by second breakdown. 

FIGURE 7 - TEMPERATURE COEFFICIENTS 
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TIP47, TlP48, TIP49, TIP50 NPN 

FIGURE 8 - INDUCTIVE LOAD SWITCHING 
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Note A: Input pulse width is increased until 'eM = 0.63 A. 

FIGURE 9 - DC CURRENT GAIN 
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MOTOROLA 
- SEMICONDUCTOR 

TECHNICAL DATA 

" 

PLASTIC MEDIUM-POWER 
COMPLEMENTARY SILICON TRANSISTORS 

· .. designed for general-purpose amplifier and low-speed switching 
applications. , 

• High DC Current Gain -
hFE =,,2500 (Typ) @ IC = 4.0 Adc 

• Collecto~-Emitter Sustaining Voltage - @ 30 mAdc 
VCEO(sus) = 60 Vdc (Min) - TlPl00. TIP105 

= BO Vdc (Min) - TIP10l. TIP106 
= 100 Vdc (Min) - TIP102, TIP107 

• Low Collector-Emitter Saturation Voltage -
V CE(sat) = 2.0 Vdc (Max) @ IC = 3.0 Adc 

= 2.5 Vdc (Max) @ IC = B.O Adc 

• Monolithic Construction with Built-In Base-Emitter 
Shunt Resistors 

.' TO-220AB. Compact Package 
• TO-66 Leadform Also Available 

*MAXIMUM RATINGS 
TIP100. TIP10l, TIP10Z, 

Rating Symbol TIP105 T1Pl06 TIP107 

Collector-Emitte,r Voltage VeEO 60 80 100 

Collector-Ba.e Voltage VeB 60 80 100 
Emitter-B .. e Voltage VEB . 5.0 

Collector Current Continuous 8.0 
Peak, IC 15 

Base Current 'B 1.0 

Total Power Oissipation@ Te = 25°C Po 80 
Perate above 25°C -0.64 

Unclamped Inductive Load Energy (1) E 30 . 
Total Powa, Oi •• ipation'@ TA = 250 e Po 2.0 

Derate above 25°C -0.016-' 

Operating and Storage Junction TJ, Tstg ---'"" ~65 to +150-
Temperature Range 

THERMAL CHARACTERISTICS 
Chafacteristics Symbol Max 

Thermal Resistance, Junction to Case R8JC 1.56 

Thermal Aesistance, Junction to Ambient R8JA 62,5 

(1) IC = 1.1 A, L = 50 mH, P.R.F. = 10 Hz, Vce = 20 V, RBE = 100 n. 
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Vdc 

Vdc 

Vdc 
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Adc 

Watts 
wloe 

mJ 

Watts 
wfOc 

°c 

Unit 

°CIW 
°CIW 

NPN 
llPl00 
llPl0l 
llPl02 

PNP 
llPl05 
llPl06 
llPl07 

DARLINGTON 
8 AMPERE 

COMPLEMENTARY SILICON 
POWER TRANSISTORS 

60-80-100 VOLTS 

NOTES: 

80 WATTS 

STYlE 1: 
PIN 1. BASE 

2. COLLECTOR .,"""" 
4. COLLECTOR 

1. DIMENSIONING AND TOLERANCING PER ANSI 
Y14.5M,1982. 

2. CONTROLLING DIMENSION: INCH. 
3. DIM Z DEANES A ZONE WHERE ALL BODY AND 

lEAD IRREGUlARITIES ARE ALLOWED. 
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TIP100, TIP101, TIP102 NPN/TIP105, TIP106, TIP107 PNP 

ELECTRICAL CHARACTERISTICS (TC = 250 C unless otherwise noted) 

Characteristic Symbol Min Max 

OFF CHARACTERISTICS 

Collector-Emitter Sustaining Voltage (1) VCEO(sus) 
(Ie = 30 mAdc, Is = 0) TIP100, TlPl05 60 -

TlPl0l, TIP106 80 -
TIP102, TlPl07 100 -

Collector Cutoff Current ICEO 
(VCE = 30 Vdc, IS = 0) TlPl00, TIP105 - 50 
(VCE = 40 Vdc, IS = 0) TIP10l, TIP106 - 50 
(VCE = 50 Vdc, IS = 0) TIP102, TIP107 - 50 

Collector Cuttoff Current leBO 
(VCS = 60 Vde, IE = 0) TlPl00, TIP105 - 50 
(VCS = 80 Vde, IE = 0) TIP10l, TIP106 - 50 
(Ves = 1.00 Vde, IE = 0) TIP102, TIP107 - 50 

Emitter Cutoff Current lEBO - 8.0 
(VBE = 5.0 Vdc, Ie = 0) 

ON·CHARACTERISTICS (1) 

DC Current Gain hFE 
(lC = 3.0 Adc, V CE = 4.0 Vde) 1000 20,000 
(lC = 8.0 Ade, VCE = 4.0 Vde) 200 -

Collector-Emitter Saturation Voltage VCE(sat) 
(IC = 3.0 Ade, IS = S.O mAdc) - 2.0 
(lC = 8.0 Ade, IB = 80 mAde) - 2.5 

Base-Emitter On Voltage VSE(on) 
(lC = 8.0 Ade, V CE = 4.0 Vde) - 2.8 

DYNAMIC CHARACTERISTICS 

Small--5ignal Current Gain Ihle I 
(lC = 3.0 Adc, VCE = 4.0 Vdc, I = 1.0 MHz) 4.0 -

Output Capacitance Cob 
(VCB = 10 Vdc, IE = 0, f = 0.1 MHz) TIP105, TIP10S, TIP107 - 300 

TIP100, TIP10l, TlPl02 - 200 

(1) Pulse Test: Pulse Width .. 300 !JS, Duty Cycle .. 2%. 

FIGURE 2 - SWITCHING TIMES TEST CIRCUIT FIGURE 3 - SWITCHING TIMES 

RS & RC VARIED TO OBTAIN DESIRED CURRENT lEVELS 
01, MUST BE FAST RECOVERY TYPES, e.g., 
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TIP100, TlP101, TIP102 NPN/TIP105, TIP106, TlP107 PNP 
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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 tran­
sistor that must be observed for reliable operation; i.e., the transistor 
must not be subjected to greater dissipation than the CUNes indicate. 

The data of Figure 5 is based on T J(pk) =; 1SOoC; T C is variable 
depending on conditions. Second breakdown pulse limits are valid 
for duty cycles to 10% provided TJ(pkl < 150°C. TJ(pkl may be 
calculated from the data in Figure 4 .. At high case temperatures, 
thermal limitations will reduce the power 'that can be handled to 
values less than the limitations imposed by second breakdown 

FIGURE 6 - SMALL-SIGNAL CURRENT GAIN FIGURE 7 - CAPACITANCE 
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TIP100, TlP101, TIP102 NPN/TIP105, TIP106, TIP107 PNP 
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MOTOROLA 
- SEMICONDUCTOR 

TECHNICAL DATA 

PLASTIC MEDIUM·POWER 
COMPLEMENTARY SILICON TRANSISTORS 

· .. designed for general·purpose amplifier and low·speed switching 
appl ications. 

• High DC Current Gain -
. hFE = 2500 (Typ) @ IC = 1.0 Adc 

• Collector· Emitter Sustaining Voltage - @ 30 mAdc 
VCEO(sus) = 60 Vdc (Min) - TlPll0, TIPl15 

= 80 Vdc(Min) - TIPlll, TIPl16 
= 100 Vdc (Min) - TIP112, TlP117 

• Low Collector· Emitter Saturation Voltage -
VCE(sat) = 2.5 Vdc (Max) @ IC = 2;0 Adc 

• Monolithic Construction with Built·ln Base·Emitter 
Shunt Resistors 

• TO·220AB Compact Package 
• TO-66 Leadform Also Available 

*MAXIMUM RATINGS 

TIPI10, TIP111, 
Rating Svmbol TIP115 TlP116 

Collector-Emitter Voltage VCEO 60 86 

Collector-Base Voltage VCB 60 80 

EmitterRBase Voltage VEB 4 S.O 

Collector Current Continuous IC ... 2.0 
Peak 4 4.0 

TIP112, 
TIP117 

100 

100 

• 
• .. 

Unit 

Vdc 

Vdc 

Vdc 

Adc 

Base Current IB • SO • mAde 

Total Power Dissipation @ T C - 2SoC Po .. SO • 
Derate above 2SoC .. 0.4 .. 

Total Power Dissipation @ T A = 2SoC Po 4 2.0 • 
Derate above 2SoC ~0.016_ 

Unclamped Inductive E ~25 .. 
Load Energy - Figure 13 

Operating and Storage Junction, TJ, Tstg _~5to+1S0-

THERMAL CHARACTERISTICS 

FIGURE 1 - POWER DERATING 
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DARLINGTON 
2 AMPERE 

COMPLEMENTARY SILICON 
POWER TRANSISTORS 

60-80-100 VOLTS 
50 WATTS 

NOTES, 
1. DtMENSIONING AND lOl£RANClNG PER ANSI 

Y14.5M,19B2. 
2. CONTROWNG DIMENSION: INCH. 
3. DIM Z DEFlNES A ZONE WHERE All SOOY AND 

LEAD IRIIEGUlARmES ARE AUDWED. 
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TIPll0, TIPlll, TIPl12, NPN, TIPl15, TIPl16, TIPl17, PNP 

ELECTRICAL CHARACTERISTICS ITc ~ 250 C unle .. otherwise noted) 

I Characteristic I Symbol 

OFF CHARACTERISTICS 

Coliector·Emitter Sustaining Voltage (1) 
(lc = 30 mAde, IS = 0) TIPll0, TlPl15 

TIPlll, TIP116 
TIPl12, TIPl17 

Collector Cutoll Current 
(VCE = 30 Vde, IS = 0) TlPll0, TIPl15 
(VCE = 40 Vde, IS ~ 0) TIPlll, TIPl16 
(VCE = 50 Vde. IS eO) TIP112, TIPl17 

Collector Cutoff Current 
(VCS = 60 Vde, IE = 0) TlPll0, TlPl15 
(VCS = SO Vde, IE = 0) TlPlll, TIPl16 
(VCS = 100 Vde, IE = 0) TIPl12, TIPl17 

Emitter Cutoff Current 
(VSE = 5.0 Vde, Ie = 0) 

ON CHARACTERISTICS (1) 

DC Current Gain 
(lc = 1.0 Ade, VCE = 4.0 Vde) 
(lC = 2.0 Ade. VCE = 4.0 Vde) 

Collector-Emitter Saturation Voltage 

(lc = 2.0 Ade, IS = 8.0 mAde) 

Base-Emitter On Voltage 
(lC = 2.0 Ade, VCE = 4.0 Vde) 

DVNAMIC CHARACTERISTICS 

Small-5ignal Current Gain 
(lC = 0.75 Ade, VCE = 10 Vdc, I = 1.0 MHz) 

Output Capacitance 
(VCS = 10 Vde, IE = 0, I = 0.1 MHz) TIP115, TlP116, TIP117 

TIPll0, TlPll1, TIP112 

(1) Pulse Test: Pulse Width .. 300 I'S, Duty Cvele .. 2%. 

FIGURE 2 - SWITCHING TIMES TEST CIRCUIT 

AS & RC VARIED TO OBTAIN DESIRED CURRENT lEVELS 
0,. MUST BE FAST RECOVERY TYPES, e,g., 

MBD!ilOO USED ABOVE 18 '" 100 mA 
MS06100 USED BELOW Is,. 100 rnA 
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TIP110, TlP111, TIP112,NPN, TIP115, TIP116,TIP117, PNP 
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There are two limitations on the power handling ability of a 
transistor: average junction temperature and second breakdown. 
Safe operating area curves mdicate Ie - VeE limits of the tran­
sistor that must be observed for reliable operation; I.e., the transistor 
must not be subjected to grea~er dissipation than the curves indic~te. 

The data of Figures 5 and 6 is based on TJ(pkl = 150°C; TC is 
variable c;lepending on conditions. Second bre,akdown pulse limits 
are valid for i:ij,ty evcles to 10% provided TJ(';kl <150°C. T J(pkl 
may becalc'ulated from the data in Figure 4. At high case tempera· 
tures, thermal limitations will reduce the power that can be handled 
to .value,s tess th~n t~e limitations imposed bV second breakdown. 
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MOTOROLA 
I SEMICONDUCTOR 

TECHNICAL DATA 

PLASTIC MEDIUM-POWER 
COMPLEMENTARY SILICON TRANSISTORS 

· .. designed for general-purpose amplifier and low-speed switching 
appl ications. 

• High DC Current Gain -
hFE = 2500 (Typ) @ IC = 4.0 Adc 

• Collector-Emitter Sustaining Voltage - @ 100 mAdc 
VCEO(sus) = 60 Vdc (Min) - TIP120, TIP125 

= 80 Vdc (Min) - TIP121, TIP126 
= 100 Vdc (Min) - TIP122, TIP127 

• Low Collector-Emitter Saturation Voltage -
VCE(sat) = 2.0 Vdc (Max) @ IC=3.0 Adc 

= 4.0 Vdc (Max) @ IC = 5.0 Adc 
• Monolithic Construction with Built:ln Base-Emitter 

Shunt Resistors 

• TO-220AB Compact Package 

• TO-66 Leadform Also Available 

*MAXIMUM RATINGS 

Rating Svmbol 
TIPl20, TIP121, 
TlP125 TIP126 

Collector-Emitter Voltage VCEO 60 80 

Collector-Base Voltage VeB 60 80 

Emitter-Base Voltage VEB • 5.0 
Collector Current Continuous • 5.0 

Peak Ie .. 8.0 

Base Current 'B • 120 

Total Power Dissipation @ T C = 2SoC 
Po • 65 

Oerata above 25°C • 0.52 

Total Power Dissipation @ T A = 25°C - 2.0 
Derate above 250 e Po - 0.Q16 

Unclamped Inductive 
E 50 Load Energy (11 • 

TIP122, 
TlP127 

100 

100 

• 
• 
• 
• 
• 
• 
• .. 
• 

Operating and Storage Junction, 
TJ. T stg --65 to +150 _ 

Temperature Range 

THERMAL CHARACTERISTICS 

Characteristics 

Thermal Resistance, Junction to Case 

Thermal Resistance. Junction to Ambient 

(llIC = 1 A, L = 100 mH, P.R.F. = 10 Hz, Vee = 20 V, RBE = 100 n. 

S 
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~ 
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FIGURE 1 - POWER DERATING 
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Unit 

Vde 

Vde 

Vde 

Ade 

mAde 

Watts 
wl"e 

Watts 
wl"e 

mJ 

°e 

NPH 
TIP120 
TIP121 
TIP122 

PHP 
TIP125 
TIP126 
TIP127 

DARLINGTON 
5AMPERE 

COMPLEMENTARY SILICON 
POWER TRANSISTORS 

60-80-100 VOLTS 
65 WATTS 

NOTES: 
1. DIMENSIONING AND TOLERANClNG PER ANSI 

Yl4.5M,l982. 

STYLE 1: 

2. CONTROlUNG DIMENSION: INCH. 
3. DIM Z DEFINES A ZONE WHERE All 800Y AND 

LEAD IRREGUlARITIES ARE AlLOWED. 

.......,... INCHES 
DII 

• • • D , 
• J 

• L 

• Q 

T 

Y 

... , .... 15.75 0.57 .... 10.28 0 

<" 0.1 .. ... 0.025 
.61 0.142 

> '.eo .DOS ., ., 0.110 
0.46 0.71 0.01 

12.70 14.21 D. 
1.15 1 D. 
4.B3 0.1 

" 0.100 , ... D. 
1.15 1 0'" 

7 DJ35 
1.27 OJ,,,, 

1.15 0 ... 

" 
CASE 221A-lI4 

TO-220AB 

0 
0'" 

.190 
0'" 
0.147 
0.105 
0.155 
D. 

0.21 
0.120 
0.110 
0.016 
0'" 
D.DIO 

D.OIII 

PIN 1. BASE 
2. COllECTOR 
J.EMlmR 
4. COlLECTOR 

• 



TIP120, TIP121,TIP122, NP~, TlP125, TIP126, TIP127, PNP 

ELECTRICAL CHARACTERISTICS (TC = 250 C unle .. otherwise noted) 

I Characteristic I Symbol Min Max 

OFF CHARACTERISTICS 

Coliector·Emltter Sustaining Voltage (1) VCEO(sus) 
(lC = 100 mAdc; IS = 0) TIP120, TlP125 60 -

TIP121, TlP126 80 -
TIP122, TIP127 100 -

Collector Cutoll Current ICEO 
(VeE = 30 Vde, IS = 0) TIP120, TIP125 - 0.5 
(VCE = 40 Vde, IS = 0) TIP121, TIP126 - 0.5 
(VCE = 50 Vde, IS = 0) TIP122, TIP127 - 0.5 

Collector Cutoff Currant ICSO 
(VCB = 60 Vdc, IE = 0) TIP120, TlP125 - 0.2 
(VCB,= 80 Vde, IE = 0) TIP121, TIP126 - 0.2 
(VCB = 100 Vdc, IE;' 0) TIP122, TIP127 - 0.2 

Emitter Cutoff Current 
(VBE = 5.0 Vdc, IC = 0)' 

lEBO - 2.0 

ON CHARACTERISTICS (1) 
DC Current Gain hFE 

(lC = 0.5 Ade, VCE = 3.0 Vde) 1000 -
IIC • 3.0 Adc, V CE = 3.0 Vde) 1000 -

Coliector·Emitter Saturation Voltage 
VCE(satl 

(lC = 3.0 Ade,IB = 12 mAde) - 2.0 
(lC = 5.0 Ade, IB = 20 mAde) - 4.0 

S ... ·Emitter On Voltage VBE(on) 
(lC = 3.0 Ade, VCE = 3.0 Vde) - 2.5 

DYNAMIC CHARACTERISTICS 

Small-5lgnal Current Gain Ihle l 
(lc = 3.0 Ade, VCE = 4.0 Vde, I = 1.0 MHz) 4.0 -

Output Capacitance Cob 
(VCB = 10 Vde, IE = 0, I = 0.1 MHz) TIP125, TIP126, TIP127 - 300 

TIP120, TiP121, TlP122 - 200 

(1) Pulse Test: Puis. Width .. 300 /loS, Duty Cycle .. 2%. 

FIGURE 2 - SWITCHING TIMES TEST CIRCUIT FIGURE 3 - SWITCHING TIMES 

v, 

R8 & ftc VARIEO TO OBTAIN DESIRED-CURRENT lEVELS 
0,. MUST BE FAST RECOYERY TYPES,. e.g., 

MB05300 USED ABOVE 18 '" 100 mA 
MS0610D USED BElOW 18 .. 100 mA 

:-~l::~rT " 
a~~;o~ __ 1 I 25us fOltdandl r• 0, isdiscDflnected 

and V2=O 

Vee 
·30 V 

RC 

1,,11"10n5 For NPN teSl circuit reverse all polarities. 
DUTY CYCLE ~ 1,0% 

SCOPE 
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Unit 

Vde 

mAde 

mAde 

mAde 

-

Vde 

Vde 

-
pF 

-' 

-
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5.0 7.0 10 



TIP120, TIP121, TIP122, NPN, TlP125, TIP126, TlP127, PNP 

FIGURE 4 - THERMAL RESPONSE 

~ 0 

7 
:; ... 
~ o. 0-0.5 

o 

~ o. 
z o. 
~ 
~ o. 
:i. 0.0 

~ 0.0 
:r 
I- 0.0 
>-
~ 0.0 
v; 
z 

5 

3 

2 

I 

7-

5 -
3 

2 --" 

I ....... 

0.2 

01 

0.05 

0.02 

~ 
---T 

-;;;..-
..... ,..... 

L.-' .... 

SliG\E I~Lf1 

-I-;..1-' 
..- ':::?" 

P[pk) 

tJUl ZeJCIt) ~ ,It) ROJC 
ROJC ~ 1.920 cm Max 

D CURVES APPLY FOR POWER 

12~~ 
PULSE TRAIN SHOWN 
READ TIME AT II 

TJ[pk) - TC ~ P(pk) Z'JC[l) 
DUTY CYCLE. D ~ '1/12 

11111 I I I I I 11111 I I I I I I II ~ 0.0 
0.01 0.02 001 01 02 01 1.0 2.0 1.0 10 20 50 100 200 500 1.0 k 

t. TIME (ms) 
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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 tran­
sistor 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 Figure 5 is based on T J(pk) = 150°C; T C is variabl e 
depending on conditions. Second breakdown pulse limits are valid 
for duty cycles to 10% provided TJ(pk) < 150oC. TJ(pk) may be 
calculated from the data in Figure 4. At high case temperatures, 
thermal limitations will reduce the power that can be handled to 

values less than the limitations imposed by second breakdown 
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TIP120, TIP121, TIP122, NPN, TIP125, TIP126, TIP127, PNP 
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MOTOROLA 
- SEMICONDUCTOR 

TECHNICAL DATA 

DARLINGTON COMPLEMENTARY 
SILICON POWER TRANSISTORS 

· .. designed for general-purpose amplifier and low frequency 

switching applications. 

• High DC Current Gain - Min hFE = 1000 @ IC = 5 A, VCE = 4 V 

• Collector-Emitter Sustaining Voltage - @ 30 mA 

VCEO(sus) = 60 Vdc (Min) - TIP140, TIP145 
80 Vdc (Min) - TIP141, TIP146 

100 Vdc (Min) - TIP142, TIP147 

• Monolithic Construction with Built-In Base-Emitter Shunt Resistor 

MAXIMUM RATINGS 

TIP140 TIP141 TIP142 
Rating Symbol TIP145 TIP146 TIP147 Unit 

Collector· Emitter Voltage VCEO 60 80 100 Vdc 

Collector-Base Voltage VCB 60 80 100 Vdc 

Emitter-Base Voltage VEB 5.0 Vdc 

Collector Current - Continuous IC 10 Adc 
Peak (I) 15 

Base Current - Continuous IB 0.5 Adc 

Total Device Dissipation Po 125 Watts 
@TC= 25°C 

Operating and Storage Junction TJ,Tslg -6510 +150 °C 
Temperature Range 

THERMAL CHARACTERISTICS 

Characteristic Symbol Max Unit 

Thermal Resistance, Junction to Case ReJC 1.0 °C/W 

Thermal Resistance. Case to Ambient ROJA 35.7 °C/W 

(1) 5 ms, ~10% Duty Cycle 

DARLINGTON SCHEMATICS 

COLLECTOR COLLECTOR NPN 

T1P140 
TIPI41 
TIPI42 

r------ --, 
PNP 

TIPI45 
TIPI46 
TIPI47 

r------ --, 

BASE 

I 
I 
I 

,..-----4>--, I 
I 
I 
I 
I 
I 

I I 
1 ....... >/VI._"'Wv-+...J I 1... _________ ...J 

EMITIER 

BASE 

I 
I 
I 

,..-----4>--, I 
I 
I 
I 
I 
I 
I 
I 

__ ...J 

EMITIER 

3-1185 

NPH 
TIPI40 
TIP141 
TIP142 

PHP 
TIP145 
TIP146 
TIP147 

10 AMPERE 
DARLINGTON 

COMPLEMENTARY SILICON 
POWER TRANSISTORS 

DIM 
A 
8 
C 
0 
E 
G 
H 

J 
K 

L 
N 
n 

60-100 VOLTS 
125WATIS 

K 

- -~ 
G--Ljl-D 

STYLE 1: 
1. BASE 
2. COLLECTOR 
3. EMITTER 
4. COLLECTOR 

MILLIMETERS INCHES 
MIN MAX MIN MAX 
20.32 21.08 0.800 0.830 
15.49 15.90 0.610 0.626 
4.19 5.08 0.165 0.200 
1.02 1.65 0.040 0.065 
1.35 1.65 0.053 0.065 
5.21 5.72 0.205 0.225 
2.41 3.20 0.095 0.126 
0.38 0.64 0.015 0.025 
12.70 15.49 0.500 0.610 
15.88 16.51 0.625 0.650 
12.19 12.70 0.4BO 0.500 
3.94 4.19 0.155 0.165 

CASE 340-01 
TO-218AC 

• 



TIP140, TIP141, TIP142 NPN, TIP145, TIP146, TIP147 PNP 

.. 

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

Characteristic 

OFF CHARACTERISTICS 

Collector-Emitter Sustaining Voltage (1) 
(lC : 30 rnA, IS = 0) TIP140, TIP145 

TIP141, TlP146 
TIP142, TIP147 

Collector Cutoff Current 
(VCE = 30 Vdc, IS = 0) TIP140, TIP145 
(VCE = 40 Vdc, IS = 0) TIP141, TIP146 
(VCE = 50 Vdc, IS = 0) TIPI42, TIP147 

Collector Cutoff Current 
(VCS = 60 V, IE = 0) TIPI40, TlP145 
(VCS = 80 V, IE: 0) TlP141, TIP146 
(VCS = 100 V, IE = 0) TIP142, TIP147 

Emitter Cutoff Current VSE = 5,0 V 

ON CHARACTERISTICS (1) 

DC Current Gain 
(lC = 5,0 A, VCE = 4.0 V) 
(lc: lOA, VCE = 4.0 V) 

Collector-Emitter Saturation Voltage 
IIC: 5,0 A, IS: 10 rnA) 
(lc : lOA, IS = 40 rnA) 

Base-Emitter Saturation Voltage 
(IC : lOA, IS : 40 rnA) 

Sase-Emitter On Voltage 
(IC: lOA, VCE = 4.0 Vdc) 

SWITCHING CHARACTERISTICS 

Resistive Load (See Figure 1) 

Delay Time 
(VCC = 30 V, IC = 5.0 A. 

Rise Time 
IS = 20 rnA, Duty Cycle'; 2,0%, 

Storage Time 

Fall Time 
lSI = IS2, RC & RS Varied, TJ = 25°C) 

(1) Pulse Test: Pulse Width:: 300 JJs, Duty Cvcle ~ 2.0%. 

FIGURE 1 - SWITCHING TIMES TEST CIRCUIT 

V2 

Re & RC VARIED TO OBTAIN DESIRED CURRENT lEVElS 
01. MUST BE FAST RECOVERY TYPES, e.g., 

MBD5300 USED ABOVE 18 "" 100 rnA 
MSDS100 USED BELOWla "" 100 mA 
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TIP140, TIP141, TIP142 NPN, TIP145, TIP146, TIP147 PNP 
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TYPICAL CHARACTERISTICS 
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TIP140. TIP141. TIP142 NPN. TIP145. TIP146~ TIP147 PNP 

ACTIVE-REGION SAFE OPERATING AREA 
curves indicate. There are two limitations on the power handling ability of a 

transistor: average junction temperature and second breakdown. 
Safe operating area curves indicate IC-VCE limits of the 
transistor that must be observed for reliable op~ration; i.e., the 
transistor must not be-subjected to greater dissipation than the 

The data of Figure 6 is based on TJ(pk)' IS00C; TC is variable 
depending on conditions. At high case temperatures, thermal 
limitations will reduce the power that can be handled to values 
less than the limitations im'posed by second breakdown. 

FIGURE 6 - ACTIVE-REGION SAFE OPERATING AREA 
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MOTOROLA 
• SEMICONDUCTOR 

TECHNICAL DATA 

COMPLEMENTARY SILICON POWER TRANSISTORS 

· .. designed for general-purpose switching and amplifier 
applications. 

• DC Current Gain - hFE = 20-70 @ IC = 4.0 Adc 

• Collector-Emitter Saturation Voltage - VCE(sat) = 1.1 Vdc (Max) 
@ IC= 4.0Adc 

• Excellent Safe Operating Area 

MAXIMUM RATINGS 

Rating Symbol Value Unit 

Collector-Emitter Voltage VCEO 60 Vdc 

Collector-Emitter Voltage VCER 70 Vdc 

Collector-Base Voltage VCB 100 Vdc 

Emitter-Base Voltage VEB 7.0 Vdc 

Collector Current - Continuous IC 15 Adc 

Base Current IB 7.0 Adc 

Total Power Dissipation @ TC = 25°C Po 90 Watts 
Derate above 25°C 0.72 W/oC 

Operating and Storage Junction TJ,Tstg -65 to +150 °C 
Temperature Range 

THERMAL CHARACTERISTICS 

Characteristic Symbol Max Unit 

Thermal Resistance. Junction to Case R6JC 1.39 °C/W 

Thermal Resistance. Junction to Ambient R6JA 35.7 °C/W 

FIGURE 1 - DC CURRENT GAIN 

100 0 

VCE = 4.0 V 
TJ = 25°C 
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IC, COLLECTOR CURRENT (AMP) 

3-1189 

NPN 
TIPlOSS 

PNP 
TIP29SS 

15 AMPERE 
POWER TRANSISTORS 

COMPLEMENTARY SILICON 

DIM 
A 
B 
C 
D 
E 
G 
H 
J 
K 
L 
N 
Q 

60 VOLTS 
90 WATTS 

, 

STYLE 1: 
1. BASE 
2. COLLECTOR 
3. EMITTER 
4. COLLECTOR 

MILLIMETERS INCHES 
MIN MAX MIN MAX 
20.32 21.08 0.800 0.830 
15.49 15.90 0.610 0.626 
4.19 5.0B 0.165 0.200 
1.02 1.65 0.040 0.065 
1.35 1.65 0.053 0.065 
5.21 5.72 0.205 0.225 
2.41 3.20 0.095 0.126 
0.38 0.64 0.015 0.025 
12.70 15.49 0.500 0.610 
15.88 16.51 0.625 0.650 
12.19 12.70 0.480 0.500 
4.04 4.22 0.159 0.166 

CAS!: 340-01 
(TO-218AC) 

• 



TIP305~NPN.TIP2955PNP 

ELECTRICAL CHARACTERISTICS (TC: 25°C unless otherwise noted) 

I Characteristic I Symbol Min Max Unit 

OFF CHARACTERISTICS 

Collector-Emitter Sustaining Voltage (1) 
(lC: 30 mAde. 'B : 0) 

Collector Cutoff Current 
(VCE: 70 Vdc. RBE: 100 Ohms) 

Collector Cutoff Current 
(VCE: 30 Vdc. 'B: 0) 

Collector Cutoff Current 

(VCE: 100 Vdc. VBE(off): 1.5 Vdc) 

Emitter Cutoff Current 
(VBE: 7.0 Vdc., IC: 0) 

ON CHARACTERISTICS (1) 

DC Current Gain 
(lC: 4,0 Adc. VCE: 4,0 Vdc) 
(IC: 10 Adc. VCE: 4,0 Vdc) 

Collector~Emitter Saturation Voltage 
(lC: 4,0 Adc. 'B: 400 mAde) 
(IC: 10 Adc. 'B: 3,3 Adc) 

Base-Emitter On Voltage 
(IC: 4,0 Adc. VCE : 4,0 Vdc) 

SECOND BREAKDOWN 

Second Breakdown Collector Cu'rrent with Base Forward Biased 
(VCE: 30 Vdc. t: 1,0 s; Nonrepetiti",,) 

DYNAMIC CHARACTERISTICS 

Current Gain-Bandwidth Product 
(lC: 0,5 Adc. VCE: 10 Vdc. f: 1,0 MHz) 

SmalH:;ignal Current Gain 
(VCE : 4,0 Vdc. IC: 1,0 Adc. f: 1,0 kHz) 

(1) Pulse Test Pulse Width = 300 P.s, Duty Cycle ~2.0%. 

VCEO(sus) 

ICER 

ICED 

'CEV 

'EBO 

hFE 

VCE(sat) 

VBE(on) 

fr 

hfe 

60 - Vdc 

- 1.0 mAde 

- 0.7 mAde 

- 5.0 mAde 

- 5.0 mAde 

-
20 70 
5,0 -

Vdc 
- 1,1 
- 3,0 

- 1.8 Vdc 

2,5 - MHz 

15 - kHz 

Note: For additional deSign curves, refer to electrical characteristics curves of 2N3055. 
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FIGURE 2 - MAXIMUM RATED FORWARD BIAS 
SAFE OPERATING AREA 

LOrn?' 300 

10 ms 
, , 

'" 

20 40 60 

s 
There are two limitations on the power handling ability 

of a transistor: average junction temperature and second 
breakdown, Safe operating area curves indicate IC-VCE 
limits 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 Figure 2 'is based on TC = 25°C; TJ(pk) is 
variable depending on power level. Second breakdown 
pulse limits are valid for duty cycles to 10% but must be . 
derated for temperature, 

VCE. COLLECTOR·EMITTER VOLTAGE (VOLTS) 

3-1190 
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