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 (continued)

Resistive Switching
IcCont | VCEO(sus) Device T tg tf fr Pp (Case)
Amps Volts evice Type hfg @ Ic ns ns @ Ic MHz Watts
Max Min NPN PNP Min/Max Amp Max Max Amp Min @ 25°C
15 400 BUV4ast 8 min 10 2 04 i0 150
MJH13090 8 min 10 25 0.5 10 125
MJH16110 6/20 10 08typ | 0.1typ 10 135
450 BUV48At 8 min 8 2 0.4 10 150
MJH16010 5 min 15 1.2 0.2 10 150
MJH16012 7 min 15 0.9 0.15 10 150
500 BUTS1P##1t 40 min 5 1.1 0.16 10 125
MJH16010A 5 min 15 3 0.4 10 150
16 100 MJE4340 MJE4350 15 min 8 1.2typ | 1.2typ 8 1 125
120 MJE4341 MJE4351 15 min 8 1.2typ | 1.2typ 8 1 125
140 MJE4342 MJE4352 15 min 8 1.2typ | 1.2typ 8 1 125
160 MJE4343 MJE4353 15 min 8 1.2typ | 1.2typ 8 1 125
20 60 MJH6282## | MJHG285# # 750/18k 10 4# 125
80 MJH6E283## | MJHG286## 750/18k 10 a# 125
100 MJH6284## | MJHG287## 750/18k 10 4# 125
25 40 TIP35 TIP3¢& 10/75 15 0.6typ | 0.3 typ 10 3 125
45 BD249t BD250t 10 min 15 3 125
60 BD249At BD250At 10 min 15 3 125
TIP35A TIP36A 10/75 15 0.6typ | 0.3 typ 10 3 125
80 BD249Bt BD250Bt 10 min 15 3 125
TIP358B TIP36B 10/75 15 0.6typ | 0.3 typ 10 3 125
100 BD249Ct BD250Ct 10 min 15 3 125
TIP35C TIP36C 10/75 15 0.6typ | 0.3typ 10 3 125

# |htel (1 1 MHz, ## Darlington
t These devices supplied in Case 340D-01. Consult Motorola for details.

TABLE 5 — PLASTIC TO-220

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

CASE 221A-04 (TO-220AB)

. Resistive Switching
e | oo Device Type e | @ic | we | e | @ic | mix | Wame

Max Min NPN PNP Min/Max Amp Max Max Amp Min @ 25°C
05 350 MJE2360T 15 min 0.1 10 typ 30
MJE2361T 40 min 0.1 10 typ 30
1 40 TIP29 TiP3¢ 15/75 1 0.6typ | 0.3 typ 1 3 30
60 TIP29A TIP3CA 15/75 1 06typ | 0.3typ 1 3 30
80 TIP29B TiP308 15/75 1 0.6typ | 0.3 typ 1 3 30
100 TiP29C TIP3GC 15/75 1 06typ | 0.3typ 1 3 30
250 TIP47 30/150 0.3 2typ [0.18typ 0.3 10 40
300 TIP48 30/150 0.3 2typ |0.18typ! 0.3 10 40
350 TIP49 30/150 0.3 2typ [0.18 typ 03 10 40
400 TIP50 30/150 0.3 2typ [0.18 typ 0.3 10 40
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NPN PNP
MOTOROLA TIP29 TIP30
m SEMICONDUCTOR IS TIP29A TIP30A |H
TECHNICAL DATA TiIP29B TIP30B
TIP29C TIP30C

1 AMPERE
COMPLEMENTARY SILICON PLASTIC POWER TRANSISTORS
POWER TRANSISTORS COMPLEMENTARY SILICON
designed for use in general purpose amplifier and switching 40'60;;0x:9r¥:LTS
applications. Compact TO-220 AB package. TO-66 leadform also
available.

MAXIMUM RATINGS

TIP29 TIP29A TIP298 TIP29C
Rating Symbol TIP30 TIP30A TIP308 TiP30C Unit
Collector-Emitter Voltage Vceo 40 60 80 100 Vdc
Collector-Base Voltage vee 40 60 80 160 Vdc
Emitter-Base Voltage Ves - 5.0 - Vdc
Collector Current — Continuous [ Adc
Peak Peak
Base Current Ig Adc
Totat Power Dissipation PD
@ T¢ = 25°C Watts
Derate above 25°C w/oc
Total Power Dissipation Pp
@7Tp - 25%C -t 2.0 - Watts
Derate above 25°C - 0016 ——————— - w/oc
Unclamped Inductive Load £ - 32 mJ
Energy (See Note 3}
Operating and Storage Junction Ty Tstg - 6510 +150 oc
Temperature Range
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case RgJc 4.167 oc/w
Thermal Resistance, Junction to Ambient RaJA 625 ocw
ELECTRICAL CHARACTERISTICS (T¢ = 25°C unless otherwise noted)
Characteristic [ symbot | min | max | unit
OFF CHARACTERISTICS
Collector-Emitter Sustaining Voltage (1) TIP29, TIP3D VCEO(sust | 40 - vde OTES:
{Ic = 30 mAdc, Ig = 0) TIP29A, TIP30A 60 - 1. DIMENSIONING AND TOLERANCING PER ANS!
_ Y145M, 1982,
I::gg' I:Eggg 180 2. CONTROLLING DIMENSION: INCH,
: 00 d 3. DIM Z DEFINES. A ZONE WHERE ALL BODY AND
Collector Cutoff Current ICEO mAde LEAD (RREGULARITIES ARE ALLOWED.
{VcE =30 vde, Ig = 0) TIP29, TIP29A, TIP30, TIP30A - 03
(Ve = 60 Vdc, Ig = 0} TIP29B, TIP29C, TIP30B, TIP30C - 0.3 T
Collector Cutoft Current Ices sAdc ¥
(VCE =40 Vde, Veg = 0) TIP29, TIP30 - 200 .
(VCE =60 Vdc, Veg = 0) TIP29A, TIP30A - 200 .
(Ve = 80 Vdc, Veg = 0) TIP298, TIP30B - 200 - .
(Veg =100 Vde, Vg = 0) TIP29C, TIP30C - 200 Y PIN 1. BASE
Emitter Cutoff Current ) - 10 | mAdc X 2. COLLECTOR
{vgg = 5.0 Vde, I¢ = 0} . 3. EMITTER
1270 | 14 1500 | 0562 "
ON CHARACTERISTICS (1) AR COLLECTOR
DC Current Gain heg - 533 | 0.
tic = 0.2 Adc, Vg = 4.0 Vdc) 40 _ 54 ;; X
{ic = 1.0 Ade, Vg = 4.0 Vde) 15 75 X T 0
Collector-Emitter Saturation Voltage VCE(sat) - 0.7 Vdc X 64; }
{Ic = 1.0 Ade, 1g = 126 mAdc) Y 12 o
Base-Emitter On Voltage VBE(on) — 13 Vdc T = Tam ]
{Ic = 1.0 Ade, Vg = 4.0 Vde)
DYNAMIC CHARACTERISTICS CASE 221A-04
Current Gain — Bandwidth Product (2) fr 3.0 - MHz TO-220AB
(I = 200 mAdc, VCE = 10 Vdc, figge = 1 MHz)
Smali-Signal Current Gain he 20 - -
(I = 0.2 Ade, Vg = 10 Vdc, f = 1 kHz)

{1) Pulse Test: Pulse Width < 300 us, Duty Cycle < 2.0%.
(27 =ihse ! @ frgg
(3} This rating based on testing with Le = 20 mH, Rge = 100 2, Veg = 10V, Ic = 1.8 A, P.R.F. = 10 Hz.
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TIP29, TIP29A, TIP29B, TIP29C, NPN, TIP30, TIP30A, TIP30B, TIP30C, PNP

Ig. COLLECTOR CURRENT, (AMPS}

hrg, DC CURRENT GAIN

FIGURE 1 — DC CURRENT GAIN

FIGURE 2 — TURN-OFF TIME
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Ic, COLLECTOR CURRENT (AMP) i¢, COLLECTOR CURRENT (AMP}
FIGURE 3 — SWITCHING TIME EQUIVALENT CIRCUIT FIGURE 4 — TURN-ON TIME
TURN-ON PULSE 20 1c/g = 10
APPROX Ve O che "
H1V Re N Ty =259C
Q0 :T
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i - — ] PE
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=
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1100 <17<500s 4.0V 0.1 =
Vio— ~— — — AL _ 3<isas 0.07 Pet-td @ VEB(off) = 2.
! ‘ 0.05
i | H
— 2 DUTY CYCLE ~ 2.0% 0.03 .
APPROX -8.0 V 0.02
TURN-OFF P
OFF PULSE 003 005007 0.1 03 05 07 10 30
RB and Re VARIED TO 0BTAIN IC, COLLECTOR CURRENT (AMP)
DESIRED CURRENT LEVELS.
FIGURE 5 — ACTIVE REGION SAFE OPERATING AREA
10 T
1 1
— = 0,
—1,=150°
There are two limitations on the power handling ability of a
30 S~ — transistor: average junction temperature and second breakdown.
F N Tms T Safe operating area curves indicate Ic-VGE operation; i.e., the
p transistor must not be subjected to greater dissipation than the
1.0 J d curves indicate.
e SECOND BREAKDOWN LIMITED — Y The data of Figure 6 is based on Ty(pi) = 150°C; Tg is variable
- mea THERMALLY LIMITED @ Tg = 259C 5ms 1 depending on conditions. Second breakdown puise limits are valid
— — — BONDING WIRE LIMIT for duty cycles to 10% provided TJ(pk]\ < 150°C. At high case
RN TIP 29, 301 o] N temperatures, thermal limitations will reduce the power that can
CURVES APPLY BELOW —— y A\ be handled to values less than the limitations imposed by second
TIP 29A, 30A
RATED Vceg TIP 298, 308 N breakdown.
01 I EERN THP29C, 30C
1.0 490 10 20 40 100

Vg, COLLECTOR EMITTER VOLTAGE, (VOLTS)
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