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TiP29, TIP29A, TIP29B, TIP29C,
TIP29D, TIP29E, TIP29F
N-P-N SILICON POWER TRANSISTORS

JULY 1968 — REVISED OCTOBER 1984

@ Designed for Complementary Use With TIP30 series

® 30 W at 25°C Case Temperature

® 1 A Continuous Collector Current

® 3 A Peak Collector Current

® Minimumfrof3MHzat10V,0.2A

® Customer-Specified Selections Available
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absolute maximum ratings at 25 °C case temperature (unless otherwise noted)

TIP29 TIP29A | TIP29B | TIP29C
Collector-base voltage 8oV 100V i20v 140V
Collector-emitter voltage {ig = 0} a0V 60V 8oV 100V
Emitter-base voltage 5V
Continuous collector current R 1A
Peak collector current (see Note 1) 3A
Continuous base current 0.4A
Safe operating areas at 25°C case temperature See Figure 4
Continuous device dissipation at 25°C case temperature {see Note 2) 30w n
Continuous device dissipation at {or below} 25°C free-air temperature (see Note 3) 2w [
Unclamped inductive load energy (see Note 4} - 32mJ) .2
Operating collector junction and storage temperature range -65°C to 1560°C >
Lead temperature 3,2 mm (0.126 inch) from case for 10 seconds 250°C 3
NOTES: 1. This value applies for ty, € 0.3 ms, duty cycle € 10%. o
2, Derate linearly to 150°C case temperature at the rate of 0.24 W/°C. —
3. Derate lingarly to 150°C free-air temperature at the rate of 16 mW/°C. |"
4. This rating is based on the capability of the transistor to operate safely in the circuit in Figure 2.
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TIP29, TIP29A, TIP29B, TIP29C,
TIP29D, TIP29E, TIP29F
N-P-N SILICON POWER TRANSISTORS
absolute maximum ratings at 25°C case temperature {unless otherwise noted)
TiP29D TIP29E TIP29F
Collector-base voltage 160V 180V 200V
Collector-emitter voltage (Ig = 0) 120v 140V 160V
Emitter-base voltage 5V
Continuous collector current 1A
Peak collector current {(see Note 1} 3A
Continuous base current 0.4 A
Safe operating areas at 25°C case temperature See Figure 4
Continuous device dissipation at 25°C case temperature (see Note 2} 30W
Continuous device dissipation at {or below) 25°C free-air temperature (see Note 3) 2w
Unclamped inductive load energy (see Note 4) 32mJ
Operating collector junction and storage temperature range - 85°C to 1560°C
Lead temperature 3,2 mm (0.125 inch) from case for 10 seconds 250°C
NOTES: 1. This value applies for ty, € 0.3 ms, duty cycle € 10%. )
2. Derate linearly to 150°C case temperature at the rate of 0.24 W/°C, -
3. Derate linearly to 150°C free-air temperature at the rate of 16 mW/°G.
4. This rating is based on the capability of the transistor to operate safely in the circuit in Figure 2.
electrical characteristics at 25 °C case temperature (unless otherwise noted)
PARAMETER TEST CONDITIONS TiP29 TIP29A TIP298 TIP29C unT
MIN TYP MAX { MIN TYP MAX | MIN TYP MAX | MIN TYP MAX
ic = 30mA Ig=0 .
v C » B=0 4 60 80 100 v
(BRICEO SeeNote 5 0
Vee = 30V, Ig=0 0.3 0.3
mA
lceo VCE=60V, Ig=0 0.3 0.3 !
VCE= 80V, Vgg=0 0.2
= 100V, Vpgg= 0.2
lcEs Vce OV. VBg=0 mA
VCe = 120V, VBg=10 0.2
Vce = 140V, Vpg=0 0.2
IEBO VEp =5V, lc=0 1 1 1 1 mA
VCE = 4V, Ic = 0.2A, !
hee See Notes 5 and 6 40 40 40 40 E
Vee =4V, - Ic=1A | 45 75 | 18 75 | 15 75 | 15 75 :
See Notes 5and 6
d Ve Vee =4V, Ic=14, 1.3 1.3 1.3 13 v
O See Notes 5and 6
Ig=126mA, Ic = 1A,
V 0.7 0.7 0.7 0.7 v
g CEtsat} See Notes 5and 6 I
< Veg = 10V, Ic = 0.2A,
- 2 20 20 20
o hte f= 1MHz 0
@ VCE= 10V, Ig = 0.2A
CE= . Cc = 0.2A,
3 3
o Insel f= 1MHz 3 8
NOTES: 5. These parameters must be measured using pulse techniques, t,, = 300 us, duty cycle < 2%.
6. These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts.
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TiP29, TIP29A, TIP29B, TIP29C,
TIP29D, TIP29E, TIP29F
N-P-N SILICON POWER TRANSISTORS

electrical characteristics at 25°C case temperature (unless otherwise noted)

T-33-09

PARAMETER TEST CONDITIONS T1P29D TIP29E Tip29F unIT
MiN TYP MAX | MIN TYP MAX | MIN TYP MAX
- ic = 30mA, ig=0, 12 - 16 v
ViBRICEO See Note 5 0 140 0
IceEQ Vce = 90V, ig=0 0.3 0.3 03 | mA
VCE = 160V, VBE = O 0.2
ICES Vce = 180V, VB = 0 0.2 mA
) VCE = 200V, VBE = 0 0.2
feBO Veg = 5V, ic=0 1 1 1 mA
VCE = 4V, Ic = 0.2A,
b See Notes 5 and 6 40 40 40
€ Vce = 4V, lc =14 16 16 15
SeeNotes 5and 6 -
Vce = 4V, Ic = 1A,
. 1. .
Vee See Notes 5 and 6 8 3 13 v
Ig = 126mA, Ic = 1A,
0.7 . 5
Veesan See Notes 5and 6 0.7 0.7 v
Vcg = 10V, Ic = 0.2A,
2
hte f=1MHz 20 0 20
. Vcg = 10V, Ic = 0.2A,
Intel f = 1MHz 3 8 3
NOTES: 5. These parameters must be measured using pulse techniques, t,, = 300 us, duty cycle € 2%.
6. These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts.
thermal characteristics
PARAMETER MIN TYP MAX | UNIT
Royc 417 |
RoJa 55| oW
resistive-load switching characteristic at 25°C case temperature (unless otherwise noted)
PARAMETER TEST CONDITIONS ¥ MIN TYP MAX | UNIT
tan Ic = 1A, Ig1 = 0.1A, Ig2 = — 0.1A, 0.6 s
Toff VBE(off) = —4.3V, R = 308, See Figure 1 2 K
t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters. 7,
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TIP29, TIP29A, TIP29B, TIP29C, 7- S3 9
TIP29D, TIP29E, TIP29F o .

N-P-N SILICON POWER TRANSISTORS

e S ~ - '\ X PARAMETER MEASUREMENT INFORMATION
INPUT
,F@ MONITOR
OUTPUT
{4 MONITOR I
No14 Rgg1 =360 !

——WA———{—4—¢— 2N5385
569 1N9T4  IN914  1N914
11
(A =
270 pF RL=30Q
| I V, > - .
gen 300 :» Vg2 =43V = 1uF :
) 1 + 0—-) l
+ i
+ =Vcc=30V i
Vg1 =10V - ce
ADJUST FOR -
Von =85 VAT —§
INPUT MONITOR } :
i
TEST CIRCUIT

Von =85V ——=— a0%
INPUT _4g¥,—- 0% T L SN

MONITOR

UCS . .

OUTPUT | i

MONITOR i
20%

-{ _ VOLTAGE WAVEFORMS
—
o NOTES: A. Vggpisa —30-V pulse into a 50 Q termination.
[w ] B. The Vgen waveform is supplied by a generator with the following characteristics: t;< 16ns, t¢< 15ns, Zgyt = 50Q,
(1] tw = 20us, duty cycle < 2%. -
S. C. Waveforms are monitored on an oscilloscope with the following characteristics: t; < 15ns, Rin > 1T0MQ, Cjn € 11.5pF.
[+) D. Resistors must be noninductive types. .
® E. The d-c power supplies may require additional bypassing in order to minimize ringing.
o read 3
FIGURE 1. RESISTIVE-LOAD SWITCHING
‘ {l’
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TIP29, TIP29A, TIP29B, TIP29C,
TIP29D, TIP29E, TIP29F

N-P-N SILICON POWER TRANSISTORS

PARAMETER MEASUREMENT INFORMATION

VcE MONITOR

L1
{See Note A)

RgB1

2N5385 TUT

L2
(See Note A}

200
INPUT

Rggz = 100 @

Rg=0.1Q

N )

TEST CIRCUIT

tw4ms

> II = {See Note B}

INPUT

0
5vj_

VOLTAGE

| 1.8
1 COLLECTOR
t CURRENT o

V{(BRICER
COLLECTOR -
VOLTAGE

v
[ . 0 =

VOLTAGE AND CURRENT WAVEFORMS

NOTES: A. L1andL2are 10mH, 0.11 Q, Chicago Standard Transformer Corporation C-2688, or equivalent.
B. Input pulse duration is increased until Icpm = 1.8A.

FIGURE 2. INDUCTIVE-LOAD SWITCHING

7-33-09
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TIP29, TIP29A, TIP29B, TIP29C, 7-33-09
TIP29D, TIP29E, TIP29F _
N-P-N SILICON POWER TRANSISTORS
v o ) . TYPICAL CHARACTERISTICS
' STATIC FORWARD CURRENT TRANSFER RATIO
COLLECT(;I; CURRENT
o 1k R}
-] Veg=4V
T 400 Tc=25°C
g See Notes 5 and 6]]]
'g 100
g 40
b
£ 10
.é 4
T
_}':" 1

0.001 0.004 0.01 0.04 0.1 04 1
Ig—Collector Current—A

FIGURE 3

NOTES: 6. These parameters must be measured using pulse techniques, ty, = 300 ps, duty cycle € 2%.
6. These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts.

MAXIMUM SAFE OPERATING AREA
FORWARD-BIAS SAFE OPERATING AREA

100 === FEYEHE 335
Stw =300 us,d=0.1= 10%
40 i oty =1ms,d=0.1=10%
I tw=10ms, d=0.1=10%
o | < 10 A —DC Operation, See Note 7
— | 2 T
] e =
4
U g /ﬂ\
® 6 X \
<. . 1 3
o g 04 TiP29 ==
g 3 TIP29A
b TIP29B——_311)
= 0.1 TIP29C
TIP29D EH
0.04 TIP29E
TIP29F 3|
0.01 |NETBI]
1 4 10 40 100 400 1k
Vcg—Collector-Emitter Voltage—V
FIGURE 4
' NOTE 7. This combination of maximum voltage and current may be achieved only when switching from saturstion to cutoff with a clamped
i inductive load.
i
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TiP29, TIP29A, TIP29B, TIP23C,
TIP29D, TIP29E, TIP29F
N-P-N SILICON POWER TRANSISTORS

Pr-—-Maximum Continuous Device Dissipation—W

THERMAL INFORMATION
DISSIPATION DERATING CURVE
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FIGURE 5
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