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8961726 TEXAS INSTR (OPTOY 62C 36870
el ) TIP100, TIP101, TIP102
: - N-P-N DARLINGTON-CONNECTED

SILICON POWER TRANSISTORS

JANUARY 1977 — REVISED OCTOBER 1984

Designed for Complementary Use with TIP105, TIP106, TIP107 T-33-29
B0 W at 25°C Case Temperature . 7

o

°

® 8 A Continuous Collector Current

® Minhfpgof200at4V,8A

® MAXICEQ of 50 A

® MAXVCE(sat)of 2.6 Vatlc = 8A
® Reverse Energy Rating... 10 mJ

®

Designed for Ignition Systems, Motor Control, and Solenoid
Driver Applications

® Designed to Replace:
2N6045 Series 2N6388 Series
MJEGOQ45 Series SE9302 Series
device schematic \
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E 3 CONTACT WITH THE MOUNTING TAB

absolute maximum ratings at 25°C case temperature {unless otherwise noted)

TIP100 TIP101 TIP102
Collector-base voltage 60V 80V 100V g
Collector-emitter voltage {ig = 0) R 60V 80V, 100V (4]
Emitter-base voltage 5V S
Continuous collector current 8A [
Peak collector current (see Note 1) A 16A Q
Continuous base current 1A Q.
Safe operating areas at (or below)} 25°C case temperature SeeFigures 7and 8 :
Continuous device dissipation at {or below} 25°C case temperature sow
(see Note 2)
Continuous device dissipation at (or below} 25°C free-air temperature . 2w
{see Note 3) .
Operating collector junction and storage temperature range —65°Cto 150°C
Lead temperature 3,2 mm (0.125 inch) from case for 10 seconds 260°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 0.64 °C/W or refer to Dissipation Derating Curve, Figure 9.
3. Derate linearly to 160°C free-air temperature at the rate of 16 °C/mW or refer to Dissipation Derating Curve, Figure 10.
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TIP100, TIP101, TIP102 T-33-29
N-P-N DARLINGTON-CONNECTED )
SILICON POWER TRANSISTORS
electrical characteristics at 25°C case temperature
TIP100 TIP101 TIP102
PARAMETER TEST CONDITIONS MIN TVP MAX | MIN TVP WAX | MIN TYP WAX| U1
Ic = 30mA, =0,
V(BRICEO See Note 4 60 80 100 v
VCE = 30V, iB=0 60 -
Iceo VCE = 40V, ig=0 50 HA
VCE = 50V, ig=0 _ 50
Vcg = 60V, lge=0 50
[o]:10) Vcg = 80V, le=0 50 HA
Vcg = 100V, =0 50
EBO Veg = 5V, Ic=0 8 8 81 mA
Vee = 4V, fc =34 1000 20000 | 1000 20000 | 1000 20000
hre See Notes 4and §
VCe = 4V, . lg=8A,
See Notes 4 and 5 200 200 200
VCE = 4V, ic = 84,
. . 2. v v
VBE See Notes4and 5 28 28 8
_lg =6mA, Ic = 3A,
v, See Notes 4 and 5 2 2 2 v
CElsat) ip = BOmA, ic = 8A, . 26 e
See Notes4and 5 ° ) : g :
Ig = 8A, g =0, !
VF See Notes 4and 5 28 28 28 v H

. NOTES: 4. These parameters must be measured using pulse techniques, ty, = 300 s, duty cycle € 2%,
5. These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts and located within

3,2 mm (0.125 inch) from the device body.

thermal characteristics

POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265

PARAMETER MIN TYP MAX UNIT
Rouc 1.66
RaJA 62.5 | CIW
RgCHsS See Note 6 0.7
Rgc 0.9 J/ec
- NOTE 6: This parameter is measured using a 0,08 mm (0.003 inch} mica insulator with Dow-Corning 11 compound or both sides of the
—-— insulator, a 0.138-32 {formerly 6-32) mounting screw with bushing, and a mounting torque of 0,9 newton-maeter (8 inch-pounds).
v resistive-load switching characteristics at 25°C case temperature
(? PARAMETER TEST CONDITIONST MIN TYP MAX | UNIT
< tq 0.035
o 1 Ic = 8A, g1 = 80mA, Ig2 = —80mA, 0.35
8 te VBE(off) = -5V, R =58,  SeeFigure1 EK) g
t . 2.45
- 1 Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
functional tests at 25°C free-air temperature
TEST CONDITIONS LEVEL
Power (Vcg * Ic) Vge = 40V, Ic = 2A, trest = 0.16s sow
Ic2L Ilcm = 1A, L = 20mH, f=10Hz,
R Pulse E (—)
everserulse Eneray 2 ttest = 0.5, See Figure 2 1om.J
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| R TIP100, TIP101, TIP102
: : N-P-NDARLINGTON-CONNECTED
: SILICON POWER TRANSISTORS
: .
E PARAMETER MEASUREMENT INFORMATION - T-33-29
I INPUT
: MONITOR
. OCUTPUT
: -— MONITOR
f N914 Aggr =100 2!
. 56 2 |
: 1
: 1N914 IN914 IN9T4 !
E  mmmam— Llm—t—wt
i Z0eF 4 Ragz = 86 2
a . 00 BB2 RL=5Q
i Vgen -~
‘ ) = Vem2=bV
i Vga ~ 20V -[ ge=4ov
! ADJUST FOR E
| Vo =18V AT o
' INPUT MONITOR ‘ . P - -
‘ TEST CIRCUIT
Von =18V
INPUT
MONITOR
‘ -5V
OUTPUT
MONITOR

VOLTAGE WAVEFORMS

NOTES: A. Vgenisa —30-V pulseinto a 50 Q termination.
B. The Vgen waveform is supplied by a generator with the following chavactenstlcs t,€15ns, 45 < 16ns, Zg e = 509,
tw = 20us, duty cycle € 2 %.
C. Waveforms are monitored on an oscilloscope with the following characteristics: t; € 16 ns, Rjp > 10 M, Cj, € 11.5pF,
D. Resistors must be noninductive types.
E. The d-c power supplies may require additional bypassing in order to minimize ringing.
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.FIGURE 1. RESISTIVE-LOAD SWITCHING
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TIP100, TIP101, TIP102 T-33-29
N-P-N DARLINGTON-CONNECTED
SILICON POWER TRANSISTORS

FUNCTIONAL TEST INFORMATION

”‘;_@ Vg MONITOR

[}
i Rgpt ) 20 mH
2N6127 :
50 2 :
INPUT i "
~ I *
! : =- Vec=20V
$ L_AAA- AAA =
$toa 1] LWV AN Ic MONITOR
Vgp2=0
Rg=0.10

= Vps1=10V

TEST CIRCUIT
tw~1ms
e F€— (Sea Note A
i
INPUT 0
VOLTAGE
5V e
] |

TA—-—=|= -
COLLECTOR
CURRENT o

|
|
|
V(BRICER — -:— -
|
|
|
|

COLLECTOR
VOLTAGE

20V

VCE(sat) -_-L-

VOLTAGE AND CURRENT WAVEFORMS

=
]
O
@
s
8
®
(7]

NOTEA: Input pulse duration is increased until Icp = 1A.

FIGURE 2. REVERSE PULSE ENERGY TEST l
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P TIP100, TIP101, TIP102 |
: . N-P-N DARLINGTON-CONNECTED !
: SILICON POWER TRANSISTORS
i ________J
I
TYPICAL CHARACTERISTICS T-33-29
STATIC FORWARD CURRENT STATIC FORWARD CURRENT
f TRANSFER RATIO TRANSFER RATIO
| ' Vs’ R
COLLECTOR CURRENT COLLECTOR CURRENT
40k T T
2 { Veg=2V - g 40k i V(;E]=4VI -
2 See Notes 4 and 5. — ———See Notes 4 and 5
< Tc =125°C o Tg=125°C
B ook L=
E \\ \\ Ig \\
P B - -
E ak Ztc= 2570 AN g Ak 7 T 2s%c T~ N
3 | | I\ 3 | | N \\
o
‘g 1k ='£=|-\I\W \\\ g 1k —Tg=-35C — é\ ;
g — ——- S 2 — — !
g 400 - g 400 e —
g ~ ¢
£ g
1] 2 4 6 8 10 12 0 2 4 6 8 10 12 i
! ic—Collector Current—A . . 1c—Collector Current—A
FIGURE 3 FIGURE 4
COLLECTOR-EMITTER - i . ) . ]
SATURATION VOLTAGE BASE-EMITTER VOLTAGE :
Vs vs
> COLLECTOR CURRENT COLLECTOR CURRENT
£ 17 . T 26 | ,
!;15—%-400 24_:—g-=1oo
2 15| See Notes 4 and 5 — s
£1a VA 1 2 See Notes 4 and 5 )
] /4 £ L~ o
g13 r o4 % / / P [+ |
A AN S 20 S 8 |
g 12 s § |To=-35°C L P S
£ 14 . >~ E18 - o
E " |Tc=~38c]~ L E e L
410 u P /| (=
] K - 18 = 7
g o9 - < 5 g . o
E | Ste=2%° - pd e
S 08 W14 [Tg =25°C—} - |
T o7 pd >
§ // 0, 12 /T
206 |— Tc=1IZ5 C Te=125°C
Los 1.0 L . !
0 2 4 6 8 10 12 0 2 4 6 8 10 12
ig—Collector Current—A Ic—Collector Current—A
FIGURE 5 FIGURE 6
NdTES: 4. 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 located within
- 3,2 mm {0.125 inch) from the device body. i
183 % .
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TIP100, TIP101, TIP102 . _ T-33-29
N-P-N DARLINGTON-CONNECTED
SILICON POWER TRANSISTORS
v B e . MAXIMUM SAFE OPERATING AREA
MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT .
: vs . vs
P - COLLECTOR-EMITTER VOLTAGE UNCLAMPED INDUCTIVE LOAD
40 T T1TEVI T LR L TYY T °l 100 r L IITDT . — 4 ’
NONREPETITIVE HTc<25C Hvec=20V
PULSE OPERATION H'l } | a a0 —1Rgp2 = 100
- -t -'-‘\‘ ‘w*°-1 ms| E‘ —‘Tc<25°c
< 10 G 4!‘ tw =1 ms s See Figure 2
} = Y 1t r ’ 5
€ So Uty = 5 ms| 3 10 i)
£ 4 [DC Operation = 5
3 : g 0
5 \ 2 4 P HH
g i 8 Rl
1 TiP 100 E
:? ' i 1012 g’ i = |
[4)
L4 ) ) & See Note 7 ;
’ TIP 102+ T 04
°
i 0.1 0.1
1. 4 10 40 100 400 001 00401 04 1 4 10 40 100
Veg—Collector-Emitter Voitage—V L—Unelamped inductive Load—mH
" FIGURE7 FIGURE 8
NOTE 7: Above this point the safe operating area has not been defined.
!
THERMAL INFORMATION
CASE TEMPERATURE FREE-AIR TEMPERATURE
DISSIPATION DERATING CURVE DISSIPATION DERATING CURVE
100 25
g 90 8
% 80 é 2.0

-] 8 AN o 8 N
3 N Rodc <1.66°C/W 2 N

v 8 60 \ g8 >

) g 5 | : \.‘ Roya <625°CW

8 £ a AN £ 10 AN

® € \ € \

(7] 8 30 N 8 N !
g AN g AN '
£ 2 N E 05 N :
g 10 \ é \ l
1 ) .
Lo Foo

[i] 25 50 75 100 125 150 0 25 50 75 100 125 150
Tc—Case Temperature—"C TA—Free-Air Temperature—"C
FIGURE 9 . FIGURE 10
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