ALPHANUMERIC INDEX — CROSS-REFERENCE (Continued)

Motorola Motorola Motorola Motorola
Industry Direct Similar Page Industry Direct Similar Page
Part Number Replacement Replacement Number Part Number Repl | Number
TIP107 TIP107 3-1091 TiP32F MJE15031 3972
TiP110 TIP110 3-1095 TiP33 TIP33 31077
TIP111 TP 3-1095 TIP33A TIP33A 3-1077
TiP112 TIP112 3-1095 TIP33B TIP33B 3-1077
TIP115 TiP115 3-1095 TIP33C TIP33C 31017
TIP116 TIP116 3-1095 TIP34 TiP34 31077
TIP117 TIP117 3-1095 TIP34A TIP34A 31017
TIP120 TiP120 3-1098 TIP34B TIP34B 3-1077
TIP12t TIP121 3-1098 TIP34C TIP34C 31077
TIP122 TIP122 3-1098 TIP35 TIP35 3-1079
TIP125 TiP125 3-1098 TIP35A TIP35A 3-1079
TIP126 TiP126 3-1098 TIP35B TIP358 31079
TiPt27 TIP127 3-1098 TIP35C TIP35C 31078
TiP140 TIP140 3-1104 TIP36 TIP36 31079
TIP140T TIP100 31091 TIP36A TIP36A 3-1079
TIP141 TIP143 31104 TIP36B TIP36B 3-1079
TPaIT TiP101 3-1091 TIP36C TIP36C 3-107%
TIP142 TIP142 31104 TiP41 TIP41 3-1083
TIP142T TiP102 31091 TIP41A TIP41A 3-1083
TIP145 TIP145 3-1104 TIP41B TIP41B 3-1083
TIP145T TIP105 3-1091 TIP41C TiP41C 3-1083
TIP146 TIP146 31104 TIP41D MJE15030 3972
TIP146T TIP106 31091 TIP41E MJE15030 3972
TiP147 TIP147 3-1104 TIP41F MJE15030 3972
TIP147T TIP107 3-1091 TiP42 TIP42 3-1083
TiP150 MJE13006 3950 TiP42A TIP42A 3-1083
TIP151 MJE13007 3-950 TiP42B TIP42B 3-1083
TIP152 MJE13007 3-950 TIP42C TIP42C 3-1083
TIP160 MJES740 3914 TIP42D MJE15031 3-972
TIP161 MJES741 3914 TIP42E MJUE15031 3972
TIP162 MJES742 3914 TIP42F MJE15031 3972
TIP29 TIP29 31071 TiP47 TIP47 31087
TiP2955 TIP2955 3-1108 TiP4g TIP4g 3-1087
TIP29A TIP23A 3107 TiP4g TIP43 3-1087
TIP298 TIP23B 3-1071 TIPSO TIP50 3-1087
TIP29C TIP23C 3107t TIP510 MJ15011 3716
TIP29D MJE15030 3972 TiP511 MJ15011 3718
TIP29E MJE15030 3972 TIP512 MJ15011 3716
TIP29F MJE15030 3-972 TIP513 MJ15012 316
TIP30 TIP30 3-1071 TiP514 MJE15030 3-972
TIP3055 TIP3055 3-1108 TIP517 2N$339 3-188
TIP30A TIP30A 3-107t TIP518 2N6341 3-188
TIP30B TIP30B 31071 TIP519 MJ15012 3716
TIP30C TIP30C 3-1071 TiP520 MJ15012 316
TIP30D MJE15031 3972 TiP521 2NB2H1 3161
TIP30E MJE15031 3-972 TIP522 2N6211 3-161
TIP3OF MJE15031 3972 TIP523 MJ15012 3716
TIP31 TIP31 3-1073 TIP524 2NB497 3m
TIP3IA TIP31A 31073 TIP525 MJ15011 3716
TIP31B TIP31B 31073 TIP526 MJ15011 3716
TIP3IC TIP31C 31073 TIP527 MJ15012 3716
TIP31D MJE15030 3-972 TIP528 MJ15012 3716
TIP31E MJE15030 3972 TIP536 MJ16006 3742
TIP31F MJE15030 3972 TIP545 MJ15016 39
TIP32 TIP32 31073 TIP546 MJ15016 39
TIP32A TIP32A 3-1073 TIP550 MJ12002 3-637
TIP32B TIP32B 3-1073 TIPss1 MJ12003 3-642
TIP32C TiP32C 3-1073 TIP552 MJ12004 3-644
TIP32D MJE15031 3-972 TIP553 MJ12004 3-644
TIP32E MJE15031 3972 TIPS54 MJ13080 3-682

*Consult Motorola if a direct replacement is necessary.
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TABLE 4 — PLASTIC TO-218

STYLE 1: STYLE 1:
PIN 1. BASE PIN 1. BASE
2. COLLECTOR 2. COLLECTOR
3. EMITTER 3. EMITTER
4. COLLECTOR 4. COLLECTOR
CASE 340-02 (TO-218AC)
Resistive Switching
IcCont | VCEO(sus) ice T ts 1 tT Pp (Case)
Amps Volts Device Type hrg @ lg us us @ Ig MHz Watts
Max Min NPN PNP Min/Max Amp Max Max Amp Min @ 25°C
3 750 MJH16032 4 min 3 2 1.5 2 125
850 MJH16034 4 min 3 2 1.5 2 125
5 400 BUW11 6 min 3 4 0.8 3 125
450 BUW11A 6 min 25 4 0.8 25 125
MJIH16002 5 min 5 3 0.3 3 100
MJH16004 7 min 5 27 0.35 3 100
500 MJH16002A 5 min 5 3 0.3 3 100
1500* MJH12004 2.5 min 4.5 — 1 4.5 4 100
6 375 BU4261 30 typ 0.6 2 typ 0.5 typ 25 6 typ 113
400 BU426AT 30 typ 0.6 2typ | 0.5typ 25 6 typ 13
8 400 BuUwW12 6 min 6 4 0.8 5 125
MJH16106 6/25 8 2 typ 0.1 typ 5 125
450 BUW12A 6 min 5 4 0.8 5 125
MJH16006 5 min 8 2.5 0.25 5 125
MJH16008 7 min 8 2.2 0.25 5 125
500 BUT50P##1 30 min 2 0.75 typ | 0.1 typ 5 100
MJH16006A 5 min 8 2.5 0.26 5 125
700 BU508,A 2.25 min 4.5 8typ | 0.5typ 4.5 7 125
BUS08D,AD 2.25 min 4.5 8typ | 0.5typ 4.5 7 125
750 MJH12005 0.4 typ 5 4 100
9 400 B8UV47T 7 min 5 2 0.4 6 128
450 BUV47At 7 min 6 2 0.4 6 128
10 40 TIP33 TIP34 20 min 3 3 80
60 BDVE5##1 BDV64##1 1k min 5 125
TIP33A TIP34A 20 min 3 3 80
TIP140# # TIP145# # 500 min 10 25typ | 2.5 typ 5 a# 125
80 BDV65A##t | BDV64A##t 1k min 5 125
TIP338 TIP34B 20 min 3 3 80
TIP141## TIP146## 500 min 10 25typ | 251typ 5 a# 125
100 BDV65B##t | BDV64B##1 1k min 5 125
TIP33C TIP34C 20 min 3 3 80
TIP142# # TIP147## 500 min 10 25typ | 2.5 typ 5 a# 125
120 BDVE5C##1 BDV64C##1 1k min 5 125
200 BU323P##T 150 min 6 15 15 6 125
250 BU323AP##1 150 min 6 15 15 6 125
400 MJIH10012## 100/2k 6 15 15 6 118
800 MJH16018 4 min 5 45typ | 0.2 typ 5 150
15 60 TIP3055 TIP2955 5 min 10 2.5 80
150 MJH11018## | MJHT1017## 400/15k 10 3# 150
200 MJH11020## | MJH11019## 400/15k 10 3# 150
L 250 MJH11022## | MUJH11021## 400/15k 10 3# 150
# |hfe| (@ 1 MHz, ## Darlington {continued)

* V(BR)CEX 0T V(BRICES
t These devices supplied in Case 340D-01. Consult Motorola for details.
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NPN PNP
MOTOROLA TIP33 TIP34
H SEMICONDUCTOR mmmmmmmmn| TIP33A TIP34A m
TECHNICAL DATA TIP33B TIP34B
TIP33C TIP34C

COMPLEMENTARY SILICON

HIGH-POWER TRANSISTORS 10 AMPERE
COMPLEMENTARY SILICON
.. forgeneral-purpose power amplifier and switching applications. POWER TRANSISTORS
® 10 A Collector Current 40-100 VOLTS

80 WATTS
® Low Leakage Current —Ice0=0.7 MA@ 30 and 60V

® Excellent dc Gain — hpg =40 Typ @ 3.0 A

® High Current Gain Bandwidth Product — hfg = 3.0 min @ I =
05A f=10MHz

MAXIMUM RATINGS

Rati Symbol TIP33 TIP33A | TIP33B | TIP33C Uni
ating ymbol [ 1ip34 | TiP3aa | TP3aB | TIP3ac | Y™
Collector-Emitter Voltage VCEO 40V 60V 80V 100V Vde
Collector-Base Voltage Ve 40V 60V 80V 100V Vde
Emitter-Base Voltage Ve 5.0 Vdc
Collector Current — Continuous Ic 10 Adc
Peak (1} 16
-C — 8
Base Current — Continous Iy 30 Adc - E i’
Total Power Dissipation Pp B 80 Watts ‘ . -Q
@ T¢ = 25°C 1 \
Derate above 25°C 0.64 w/eC dL ‘ {{ J
4
Operating and Storage Junction TJ.Tstg -65 to +150 °C ' - 1’
Tem R A |l T
perature Range L
N
THERMAL CHARACTERISTICS ‘
1 2 3
Characteristic Symbol Max Unit ] h RE P
Thermal Resistance, Junction to Case Rgyc 156 °C/W ‘ |
Junction-To-Free-Air Thermal Resistance Rea 357 °C/W ‘ l‘(
(1) Pulse Test: Pulse Width = 10 ms, Duty Cycle <10% ~ J_
i d
-‘tJ | ’” ~-D
H G- A
STYLE1
1. BASE
. 2. COLLECTOR
FIGURE 1 — DC CURRENT GAIN 3 EMITTER
500 —T1 4. COLLECTOR
% Tr MILLIMETERS|  INCHES
200 VeE=40V DM MIN_ [ MAX | MIN | mAax
= — - Ty=25°C A ] 2032 21.08 | 0.800 | 0.830
2 0ET =t~ B | 1549 | 1590 | 0.610 | 0.626
= C | 419 | 508 | 0.165 | 0.200
§ 0 [ 1.02 | 165 | 0.040| 0.065
El 50 €] 135 | 165 | 0.083| 0.065
prt T " nPN £ G| 521 | 572 ] 0.205] 0.225
< — —PNP NINN W | 241 | 320 | 0.095] 0.126
& 2 E8 J 038 | 0.64 | 0.015| 0.025
bl K | 1270 | 1549 | 0500 | 0610
10 L | 1588 | 16.51 | 0.625 | 0.650
N {1219 ] 1270 0480 | 0.500
5.0 Q 4.04 | 4.22 | 0.159 | 0.166
01 10 10
ig. COLLECTOR CURRENT {A) CASE 340-02
TO-218AC
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TIP33, TIP33A, TIP33B, TIP33C, TIP34, TIP34A, TIP34B, TIP34C

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

[ Characteristic T Symbol ] Min [ Max Unit ]

OFF CHARACTERISTICS

Collector-Emitter Sustaining Voltage (1) v Vdc
(lc =30 mA. Ig=0) TIP33, TIP34 CEO(sus) a0 -

TIP33A, TIP34A 60 —
TIP33B, TIP34B 80 —
TIP33C, TIP34C 100 —

Cotlector-Emitter Cutoff Current IcEO mA
{(VCe=30V,Ig=0) TIP33, TIP33A, TIP34, TIP34A —_ 0.7
(Vcg=60V, Ig =0} TIP33B, TIP33C, TIP34B, TIP34C — 0.7

Coliector-Emitter Cutoff Current ICES — 04 mA
(Vg = Rated Vg, VEB = 0)

Emitter-Base Cutoff Current lEBO — 1.0 mA
(VER=5.0V,Ic=0)

ON CHARACTERISTICS (1)

DC Current Gain heg —
Ilc=10A, Vcg=40V) 40 —
(Ic=30A,VCE=40V) 20 100

Collector-Emitter Saturation Voltage VCE(sat) Vdc
(Ic=30A,Ig=03A) — 1.0
(ic=10A,ig=25A) — 4.0

Base-Emitter On Voltage VBE(on) Vdc
(lc=30A, VCg=40V) — 1.6
ic=10A,VCE=4.0V) — 3.0

DYNAMIC CHARACTERISTICS

Small-Signal Current Gain hfe 20 — —
(ic=05A Vcg=10V, f=1.0kHz)

Current-Gain—Bandwidth Product (2) fr 3.0 — MHz
(Ic=05A Vcg=10V,f=10 MHz)

Ic. COLLECTOR CURRENT (AMPS)

(1) Pulse Test: Pulse Width = 300 us, Duty Cycle <2.0%.
(2)f1 = [hte] * frest

FIGURE 2 — MAXIMUM RATED FORWARD BIAS
SAFE OPERATING AREA
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Ve, COLLECTOR-EMITTER VOLTAGE (VOLTS)

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 T =
25°C; Ty(pk) is variable depending on power level. Second
breakdown pulse limits are valid for duty cycles to 10%,
and must be derated thermally for T¢ > 25°C.
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FIGURE 3 — MAXIMUM RATED REVERSE BIAS
SAFE OPERATING AREA

20
[ T 1
L =200 uH
& 1o/lg = 5.0
3 15 Vagjoffy = 01050V _ _
S T¢ = 100°C
= b e
B Il
o T —
=
& 10 -
«
[=}
5 - -
3 )
2 50 np3z 1 teaza | meaze _ | p3sc _ |
S : TIP34 TIP34A TIF348 TIP34C
0
0 20 40 60 80 100

Vi COLLECTOR EMITTER VOLTAGE (VOLTS)

REVERSE BIAS

The Reverse Bias Safe Operating Area represents
the voltage and currentconditions these devices can with-
stand during reverse biased turn-off. This rating is verified
under clamped conditions so the device is never subjected
to an avalanche mode.



