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REVISED OCTOBER 1984
® Min V(BR)CEQ of 250 Vto 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 Ignitioﬁ and Switching Regulator
) Applications R
.- ® High-Voltage, High Forward and Reverse Energy
device schematic
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absolute maximum ratings at 25°C case temperature (unless otherwise noted)

TIPS5A TIPS6A TIP57A 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 ! 4A 0
Safe operating area See Figure 8 8
Continuous dsevice dissipation at {or below) 100° - 's
case temperature (see Note 2) . sow [-}]
Continuous device dissipation at {or bslow) 25°C (a]
free-air temperature (see Note 3) 3w 'n_
Operating collector junction and storage temperature range —65°C to 150°C l:
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.
i .
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TIPS6A, TIP56A, TIPS7A, TIP58A T-33-4) |
N-P-N SILICON POWER TRANSISTORS |

; electrical characteristics at 25°C case temperature

TIPESA TIP66A 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 s?e o Noto 4 8 250 300 350 400 v
Vce = 350V, Rpg = 27Q 100
Vcg = 400V, Rgg = 279 100
Icer VcE = 450V, Rpg = 279 160 vA
Vcg = 500V, Rpg = 27Q 100
lego Vgg = 8V, Ic=0 100 100 100 100 pA
N Vee = 2V, ic = 1A,
h See Notes 4 and 5 10 100 10 100 10 100 10 100
FE Vee = 2V, Ic = 6A, p s 5 o
See Notes 4 and 6
ig= 1A, Ic = BA,
VBE(sat) See Notes 4 and 6 1.5 1.5 1.6 1.6 \"
's = 14, fc = 5A, 1.2 1.2 1.2 1.2 | ‘
v See Notes 4 and 5 . v
CEfsat) g = 4A, Ic = 104, 25 25 25 - 6
See Notes 4and 5 : : . h

NOTES: '4. These parameters must be measured using pulse techniques, ty, = 300 us, duty cycle € 2 %.
5. These S are d with voltag 1sing contacts separate from the current-carrying and | d within

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

thermal characteristics

PARAMETER MIN TYP MAX| UNIT i
ReJc 1 : '
ReJA 41.7] °CW
RgcHs (sse Note 6) 0.6
Coc - 1.4 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 26°C case temperature

-] PARAMETER TEST CONDITIONS T MIN TYP MAX | UNIT
% td 0.04
tr Ic = BA, fg1 = 1A, Ig2 = —1A, . 0.13
O T VBE(offj = -4V, R =409,  SeeFigure1 5 ks .
‘2 tf 0.2 R
6. t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters. ‘
® : : !
®  functional tests at 256°C free-air temperature
TEST TEST CONDITIONS LEVEL
Power (Vg ¢ Ic) Vce = 50V, ¢ = 2A, tigst = 0.16s 100W
Ic2L leM=5A, L=2mH, f = 10Hz,
Reverse Pulse Energy (T) tresy = 0.55, See Figure 2 25md
g2 IcmM = 10A, L =5mH, Velamp = VCEQOMEX rating,
I = P md :
Forward Pulse Energy ( 2 f=60Hz,  teest = 0.65, SeeFigure3 250 :
Operation as Commutating, load = A, Vg = 0.8Vcgpmaxrating, f = 20kHz,
Switch . teest = 0.6s, SeeFigure 4
’. 12
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. N-P-N SILICON POWER TRANSISTORS

1-33-1/

PARAMETER MEASUREMENT INFORMATION

o) INPUT
MONITOR

. OUTPUT
! MONITOR

T

1N914 Reg =120
—AN——— | —— e — ¢ 2NB127
56 a 1N914  IN914  1NS14
—J |

270 pF Rgp2=680 RL=409

1LI) veen

300 Vgp2=4V =

+ = Vcc=200V
Vgg1 ~ 26V % 'I'_ ce
Von = 25 VAT — b—o J

ADJUST FOR
INPUT MONITOR

TEST CIRCUIT

INPUT OV —ef e e e s 25D Cp— !
MONITOR -4V 10%

. ] ton :'1- !-Q—H.’— toff N
. t
]
1

I 10% €
OUTPUT
MONITOR 90% .

VOLTAGE WAVEFORMS -

NOTES:

= >

Vgenisa — 30-V pulse into a 50 Q termination.

. The Vggn waveformis supplied by a g with the following ch istics: ;< 16ns,t4<€ 15ns, Zgyt = 609,
tw = 20ys, duty cycle € 2%. -

. Waveforms are monitored on an oscilloscope with the following characteristics: 1< 16ns, Rijp > 10MQ, Cjn < 11.5pF.

. Resistors must be noninductive types.

- 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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TIP55A, TIPS6A, TIPSTA, TIP58A T-33-11 |
N-P-N SILICON POWER TRANSISTORS :

. . e
.

FUNCTIONAL TEST INFORMATION

Vcg MONITOR

2N6127

N INPUT .
+

Vee=20V =

Reaz =100 & —~ I MONITOR

Vgg2=0 Rg=0.10

Vg1 =10V=

TEST CIRCUIT ’ [

0,8 ms

- =t tw
H (See Note A)

0 .
INPUT l
VOLTAGE
BV —— ‘ i
I

65A
COLLECTOR
CURRENT o

V(BRICER

COLLECTOR
VOLTAGE

e o [

VOLTAGE AND CURRENT WAVEFORMS

NOTEA: Input pulse duration is increased until gy = BA.

FIGURE 2. REVERSE PULSE ENERGY
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FUNCTIONAL TEST INFORMATION

S
:, 740 $3.29 14q
< ‘;_
TiP142 1 STANCOR C-2689
(or equivalent) |
S5mH

+

_IveLamp = max rated = Vee=15V

Veeoat Iz =30 mA

e et e i st —-J

_ INPUT TIP29
22k

TEST CIRCUIT

2ms -]

INPUT VOLTAGE | ‘ [ =~4v

BASE CURRENT ~4A
]
o_\

— = 10A

COLLECTOR CURRENT
[

— VoLamP — VeLamp
COLLECTOR VOLTAGE

- [
Vce . c

=~ 100 us
=~ 180 ps

WAVEFORMS COLLECTOR VOLTAGE AND COLLECTOR
CURRENT WAVEFORM DETAIL

(2]
V]
2
S
[-Y]
(]
[
[

NOTES: A. Base and collector currents are measured using current probes such as Tektronix types P6019, P6020, P6021, P6042 or the
equivafent.

B. Waveforms are monitored on an oscilloscope with the following characteristics: t; < 20 ns, Rijn > 10 MQ, Cin< 11.5pF.

FIGURE 3. FORWARD PULSE ENERGY
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TIP55A, TIP56A, TIP57A, TIP58A
N-P-N SILICON POWER TRANSISTORS

R R
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FUNCTIONAL TEST INFORMATION

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

tyy < 0.35 ps at IEpMm = 125 A, di/dt = 25 A/us, ty = 15 s
Heavy lines denote copper bus 0.5 inch X 0.125 inch
p +—__— Vee =0.8 Vgeo
T maxrating
INPUT :
MONITOR 1
. L ad
20 puF
= (20 X 1 pF,
e .
{See Note) T mylar)
+ A hd
s - 28V /J7
! TEST CIRCUIT
' oo 50 5
'w ~07
~25V-—4 (See Nute)
!
5A
1c lc Vee
Vee
§ == _
VcE

s

COLLECTOR VOLTAGE AND COLLECTOR
CURRENT WAVEFORM DETAIL

WAVEFORMS '
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_NOTE: increase pulse duration untitic = 5 A following its peak.

FIGURE4. OPERATION AS COMMUTATING SWITCH ;
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TYPICAL CHARACTERISTICS

STATIC FORWARD CURRENT TRANSFER RATIO BASE-EMITTER VOLTAGE
vs Vs
COLLECTOR CURRENT COLLECTOR CURRENT
{ 140 4
i 2 v r " TTTIH T TPTrn
5 §120 Te=125°C Veg=2V N :£= 1
= H B
: ‘ﬁ: \ See Notes 4 and 5 ] See Notes 4 and 5 1|
=100 \ g [
. g >° 1 Te=— 30°C L]
t 80 g I
(5] =
® Tc=25°C E [ro-zoC ¢
% 60 [ w LT 1c
E /"_] | @ 04 ]
£ 8
§ 40 —Te=-— 30°¢ "
w
@ 20 =] 3
i s By
3 £ 0 0.1
! 0.1 04 1 4 10 0.1 04 1 -4 10
Ic — Collector Current — A I¢ — Collector Current — A
FIGURE 5 . FIGURE 6
COLLECTOR-EMITTER SATURATION VOLTAGE
Vs
> COLLECTOR CURRENT
loa -t
©° [}
> See Notes 4 and 5
7 .
1 /
5 yavan 4
04
E / 8
Tg=125C ;’ C>D
= o ’,.4‘ | :
S 0.1 s—+Tg=~30CH —]
) | —— _— 1 =
k] N o
: 8 Tg=25C
’ i 0.04 Lt
. £ o 04 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 %. '
5. 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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TIPS5A, TIPS6A, TIPS7A, TIP5SA 7-33-1]
‘ N-P-N SILICON POWER TRANSISTORS
]
MAXIMUM SAFE OPERATING AREA
MAXIMUM COLLECTOR CURRENT
vs
COLLECTOR-EMITTER VOLTAGE i
“ '
< -Te <100°C
Lo L]
£ P i
§ 4H T D WSS A CURVE CONDITIONS
& NI o A ty = 100us,d =0.1= 10%
8 D)f T NP 8 tw = 1ms, d = 0.1 = 10%
8 1 Dl = c tw = 10ms,d=0.1=10%
E ¢ 1 D tw = 160ms, d =0.01 = 1% ,
E 04 TIPB5A I 1 € D C OPERATION j :
g Tirsea LRI KL ' ’
g Tips7AL L TR A
o 01 ~ N
- TIP58A Ty
0.04 1 I B
4 0 - 40 100 400 1k .
Vg — Collactor - Emitter Voltage — V o
‘ FIGURE 8
THERMAL INFORMATION
CASE TEMPERATURE . FREE-AIR TEMPERATURE K
DISSIPATION DERATING CURVE = DISSIPATION DERATING CURVE
= 6 1 4
1o :
38 2 ROJAS41.7°C/W—] .
2 so -§; ‘
2 RgJc S1°C/W ] 'é 3 '
4 £ H J
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g 3 82 AN
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S i | :
.8 s ® 3 1 N |
g £ A |
2 -
_ g 10 E \\
=
- \
: 0 {-0
90 100 110 120 130 140 150 0 25 60 75 100 125 150
Tc—Case Tampe;ature-°c *  Ta — Free-Air Temparature — °c
FIGURE 9 FIGURE 10 i
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