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REVISED OCTOBER 1984

Min V(BR)CEOQ of 250 V to 400 V
50 W at 100°C Case Temperature
10 A Peak Collector Current

. Designed for Automotive Ignition and Switching Regulator
, Applications

Characterized For Operation In Ignition and Switching Regulator
r Applications -
o ® High-Voltage, High Forward and Reverse Energy

device schematic

TO-218AA PACKAGE
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THE COLLECTOR IS i.N ELECTRICAL
CONTACT WITH THE MOUNTING TAB

~

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

TIPS5A TIPS6A TIPS7A TIP58A
Collector-base voltage 350V 400V 450V 500V
Collector-emitter voltage (ig = 0) 250V 300V 350V 400V
Emitter-base voltage 8V 8V 8V 8V
Continuous collector current 7.5A
: Peak collector current (see Note 1) \ 10A

Continuous base current ! a4A N
Safe operating area SeeFigure 8 @

Q
Continuous device dissipation at (or befow) 100° 50W 's
case temperature (see Note 2) g [}
Continuous device dissipation at {or below) 25°C 3w Q
free-air temperature (see Note 3) A 0.
Operating collector junction and storage temperature range —65°Cto 150°C ;
Lead temperature 3,2 mm (0.125 inch) from case for 10 seconds 300°C

NOTES: 1. This value applies for ty < 10 ms, duty cycle < 10 %.
2. Derate linearly to 150°C case temperature at the rate of 1 W/°C or refer to Dissipation Derating Curve, Figure 9.
3. Derate linearly to 150°C free-air temperature at the rate of 24 mW/°C or refer to Dissipation Derating Curve, Figure 10.
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N-P-N SILICON POWER TRANSISTORS |

| electrical characteristics at 25°C case temperature

TIP5A TIPGBA TIP57A TIP58A
ARAMETER TEST CONDITIONS UNIT .
P MIN TYP MAX | MIN TYP MAX | MIN TYP MAX | MIN TYP MAX ‘
Ic = 20mA, ig=0,
V(BRICEO Scee Note 4 B 250 300 350 400 v
VCE = 350V, Rpg = 279 100
VCE = 400V, Rpg = 27Q 100
Icer VoE = 450V, Rgg = 279 100 #A
Vcg = 500V, Rgg = 27Q 100
Ieso Vgg = 8V, Ic=0 100 100 100 100 RA
. Vee = 2V, ic= 1A,
h See Notes4and 5 10 100 10 100 10 100 10 100
FE Vee = 2V, Ic =5A, s " s s
See Notes 4 and 6
ig= 1A, Ic = BA,
VBE(sat) See Notes 4 and 6 1.5 1.6 1.5 1.6 A\
ls = 14, ic = 5A, 1.2 1.2 1.2 1.2 | ‘
v See Notes 4 and 5 B v
cetean B = 44 lc=104 2.5 2.5 26| - 28
See Notes 4 and 5 ' : . h

NOTES: '4. These parameters must be measured using pulse techniques, ty, = 300 us, duty cycle € 2 %.
6. 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

PARAMETER MIN TYP MAX | UNIT |
RaJc 1 . i
RaJA 41.7] °CW
RgcHs (see Note 6) 0.6
Cec - 14 JI°C

NOTE 6: This parameter must be measured using a (0.003 inch) mica insulator with Dow-Corning 11 compound on both sides of the
insulator, 6-32 mounting screws with bushing, and a mounting torque of 8 inch-pounds.

resistive-load switching characteristics at 25°C case temperature

- PARAMETER TEST CONDITIONS T MIN TYP MAX | UNIT
—
E ] td 0.04
tr Ic = BA, g1 = 1A, ig2 = = 1A, . 0.13
‘? ts VBE(off) = —4V., RL =409, See Figure 1 1.5 ks :
< tf 0.2 R
t-). t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters. H
® - ) !
@ functional tests at 25°C free-air temperature
TEST TEST CONDITIONS LEVEL
Power (Vg ¢ Ic) Vcg = 50V, I¢ = 2A, tigst = 0.16s 100W
lc2L lcm =6A, L=2mH, f = 10Hz,
R Ise E —_—
everse Pulse Energy ( 5 ) tresy = 0.55, SeeFigure 2 25md
|02L) lcm = 10A, L =5mH Voiamp = VCEOMeX rating,
Ise £ - ’ ' P ' 250 mJ :
Forward Pulse Energy ( 2 f = 60Hz, ttest = 0.5s, SeeFigure 3 80 .
Operation as Commutating, lload = 5A, Vg = 0.8Vcgpmaxrating, f = 20kHz,
Switch . teest = 0.56s, SeeFigure 4
i 12
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PARAMETER MEASUREMENT INFORMATION

) iNPUT
MONITOR

1

T
1N914 Ragt =120
A 1 g
o } t 2N6127
1N914  IN914  1NS14
—J |
270 pF Rpg2=59
I I Vgen . >
v 300 :: Vpp2=4V =

+
Vgg1 ~ 26V

ADJUST FOR -
Von=25 VAT

OUTPUT
MONITOR

RL=400

cc =200V

Ve

i

o
INPUT MONITOR s

TEST CIRCUIT

Von=25V ——— 90%
INPUT gy —mf e e e . D ———
MONITOR -4V 10%

. —jtonte- bt—p toft

I 10% F
OUTPUT

MONITOR 20% :
VOLTAGE WAVEFORMS - 8
NOTES: A. Vgenisa —30-V pulseinto a 50 Q termination. .2
B. The Vgen waveformis supplied by a generator with the following characteristics: t; < 16ns, t§< 15ns, Zgyt = 509, >
tw = 20us, duty cycle € 2%. - QQ

/ C. Waveforms are monitored on an oscilloscope with the following characteristics: tr< 16ns, Rin > 10MQ, Cjn < 11.5pF. (] i
D. Resistors must be noninductive types.
E. The d-c power supplies may require additional bypassing in order to minimize ringing. E
: =
FIGURE 1. RESISTIVE-LOAD SWITCHING
-
i
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FUNCTIONAL TEST INFORMATION

Vcg MONITOR

RgB1
2N6127

8Q

N INPUT .
+

Vee=20V =

Rgp2 = 100 2 —  1g MONITOR

Vpp2=0 Rs=0.180

VgB1 = ‘IOV::_‘_:

TEST CIRCUIT . I

ty » 0.5 ms
II t (See Note A)

0 <
INPUT ,
VOLTAGE
BV —— i

5A ——
COLLECTOR
CURRENT

=
v
)

V(BRICER

COLLECTOR
VOLTAGE

S3JIND

20V

VCE (sat) ==
VOLTAGE AND CURRENT WAVEFORMS

NOTE A: Input pulse duration is increased until gy = 5A.

FIGURE 2. REVERSE PULSE ENERGY
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7=33-1|
FUNCTIONAL TEST INFORMATION
00 3:3.2 a 140
< r——————————] b—‘ .
| T""f')——" |  STANCOR C-2689
! | (or squivalent) ”
H I 5mH
P j‘? _
13 -——-I !
| ! .
L ______ ‘_____:__!VCLAMP=maxrated = Vec=18V
Vceoatlz=30mA
_INPUT TIP20
220
i:_s — ' 22 ms ﬁ
INPUT vOLTAGE [—=~4v
BASE CURRENT ~4A
w ] L
— 10 A
COLLECTOR CURRENT %5%
Ic -
0 /2]
Vce [+}]
— VoLamp — VcLAmp L0
3
COLLECTOR VOLTAGE e (=]
Vee 1BY Q.
A =

=~ 100 us
=~ 180 us

WAVEFORMS COLLECTOR VOLTAGE AND COLLECTOR
CURRENT WAVEFORM DETAIL
NOTES: A. Base and collector currents are r}wasured using current probes such as Tektronix types P6019, P6020, P6021, P6042 or the

equivalent.
B. Waveforms are monitored on an oscilloscope with the following characteristics: t; € 20 ns, Rjn > 10 MQ, Cin< 11.6pF.

FIGURE 3. FORWARD PULSE ENERGY
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FUNCTIONAL TEST INFORMATION

D1: RCA 40960 {or equivalent)
Rated Igy > 125 A
Rated VRgMm » 600 V
Vg<18Vatlg=100A

tyy < 0.35 ps at IggM = 125 A, di/dt = 25 A/us, ty, = 15 ps

Heavy lines denote copper bus 0.5 inch X 0.125 inch

Vee =0.8 Voo
max rating

I +
iht

INPUT
MONITOR 1
. .
20 puF
= (20 X 1 pF,
f=20 kHz 400V,
tw ~ 0.7 us lar)
{See Note) *-j{—e mytar
- ®
- wv
! TEST CIRCUIT
Ltf——————-50 s
'w ~07
~25V-—4 (Ses Nn(e)
!
5A
Ic Vee
VCce

iR

COLLECTOR VOLTAGE AND COLLECTOR

128

5 A=A iy § e
'S CURRENT WAVEFORM DETAIL
QA-—— e mm ——m - —— K
WAVEFPRMS
_NOTE: increase pulse duration untitic = 5 A following its peak.

FIGURE 4. OPERATION AS COMMUTATING SWITCH H

_ *’P
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; TYPICAL CHARACTERISTICS

STATIC FORWARD CURRENT TRANSFER RATIO BASE-EMITTER VOLTAGE
H vs vs
COLLECTOR CURRENT COLLECTOR CURRENT
| g T TTTT 4 T T
' 3120 Tc=125C Veg=2V S :£= . 1
= H B
X 'g \ See Notesd and & L See Notes4 and 5 ]
2100 A g [
. § S o=~ 30 C |
A X :
N B~
2 Tc=25C E [ro-25°C L1250 C
& 60 | w Hic 1C
g \ § 04
w @
% 40 —1¢ = - 30 i
w
@ 20 =] 3
i i R
! < 0 0.1
' 0.1 0.4 1 4 10 0.1 04 1 - 4 10
Ic ~ Collector Current — A Ig -~ Collector Current — A
FIGURE 5 . FIGURE 6
COLLECTOR-EMITTER SATURATION VOLTAGE
vs
> COLLECTOR CURRENT
| a4
° T
g Ile.s
5 B
> See Notes 4 and 5
8 /
B o /
.E uy
e A . @
04
£ y L
w / >
8 Tg=125°C— 4 [
£ A | 3
° L4
S 01 ——To=-30°CH a
) 1 e m— NS Q': . =
— NI ¥
R To=25"C
u 0.04 Sa—
. S 04 0.4 1 4 10
I¢ — Collector Current — A
i FIGURE 7
NOTES: 4. These parameters must be measured using pulse techniques, ty = 300 us, 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. :
- %
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‘ N-P-N SILICON POWER TRANSISTORS
! .
MAXIMUM SAFE OPERATING AREA
MAXIMUM COLLECTOR CURRENT )
vs
COLLECTOR-EMITTER VOLTAGE i
“
< -Te <100°C
Lo bl L]
£ N —
o 4 S AN A CURVE CONDITIONS
g —E'z\\\ ST \‘.,r A tw = 100us,d =0.1= 10%
8 D)<’“ v, T B tw = 1ms, d = 0.1 = 10 %
8 1 s C tw = 10ms,d=0.1=10%
E CEE R — D tw = 160ms,d = 0.01 = 1% .
E 04 TIPB5A I 1 E D C OPERATION j i
% N St - g
£ TIPBEA LI T o
b os Ll ere TS
TIPSSA FEEHT==—Tay
0.04 | I EMENLY L
4 0 ° 40 100 400 1k : .
Vg — Collector - Emitter Voltage — V ]
‘ FIGURE 8
THERMAL INFORMATION
CASE TEMPERATURE . FREE-AIR TEMPERATURE i
DISSIPATION DERATING CURVE = DISSIPATION DERATING CURVE
E 14
60 5 [
S ROJAS41.7°C/W—
& 50 2
- RgJc S1°CW a3
8
- §° H o
T a 2 \
g 30 g 2 \
£ N
< . €
8 &=» 8 BN |
& £ : P~ !
£ 10 £ \\
3 : :
IL- 0 : 0
%0 100 110 120 130 140 150 0 25 50 75 100 125 150
Tg—~Case Tampeyature—"C *  Ta — Free-Air Temperature — °c
FIGURE 9 FIGURE 10 |
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l,
5-102 Texas ‘b
: INSTRUMENTS .
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265
. |




