FAMOSPEC

COMPLEMENTARY SILICON HIGH-POWER NPN PNP
TRANSISTORS TIP31D TIP32D
General Purpose-Amplifier and Switching Application..

FEATURES: TIP31E TIP32E
* Collector-Emitter Sustaining Voitage - TIP31F TIP32F

V =120V (Min)- TIP31D,TIP32D

CEO(sus)

140V (Min)- TIP31E, TIP32E

160V (Min)- TIP31F, TIP32F
. _ \ - 3.0 AMPERE

f”_";’ghf:i"n:a"d‘f'fﬂ; P’:"”"t COMPLEMENTARY SILICON
7= 3.0MHz(Min)@I= 1.0 POWER TRANSISTORS
MAXIMUM RATINGS 123;)1 33;’1_??3
Characteristic Symbol | TIP31D | TIP31E | TIP31F | Unit
TIP32D | TIP32E | TIP32F

Collector-Emitter Voltage Veeo 120 140 160 Vv
Collector-Base Voltage Vego | 160 180 200 v W
Emitter-Base Voltage Veso 5.0 \'
Collector Current - Continuous le 3.0 A TO-220

- Peak 50

Total Power Dissipation@T = 25°C

Base Currert I 1.0 A i [-i—! o ‘qu
M [T N
P 40 w [ EaL I]TL

L |

F r

D

Derate above 25°C 0.32 wiee 123 |
G
Operating and Storage Junction T, .Tere °c
Temperature Range -65 to +150 L
e ARy
THERMAL CHARACTERISTICS —~F -~k
Characteristic Symbol Max Unit PIN 1.BASE
2.COLLECTOR
Thermal Resistance Junction to Case | Rejc 3.125 °c/w 3.EMITTER
4.COLLECTOR(CASE)
MILLIMETERS
FIGURE -1 POWER DERATING DM MIN MAX
40 A 1468 | 15.31
~ 35 B 9.78 | 1042
g N c | 501 | 652
g 30 D 13.06 | 1462
$ \\ E | 357 | 407
2 N F 242 | 366
<20 G 112 | 136
g 45 H 072 | 096
| 422 498
‘g 10 \\ J 114 | 138
Q K 220 297
o N L 0.33 055
< 9 M 248 | 298
0 25 50 75 100 125 180 o] 3.70 3.90
Te , TEMPERATURE(°C)
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TIP31D,TIP31E, TIP31F NPN ! TiP32D, TIP32E, TIP32F PNP

ELECTRICAL CHARACTERISTICS ( T, = 25°C uniess otherwise noted )

Characteristic Symbol Min Max Unit

OFF CHARACTERISTICS

Collector -Emitter Breakdown Voltage (1) V(sricE0 Vv
(lc =30 mA,15=0 ) TIP31D,TIP32D 120
TIP31E,TIP32E 140

TIP31F, TIP32F 160

Collector Cutoff Current lego mA
(Vee= 90 V,ig=0) 03

Collector Cutoff Current ‘ces mA
(Vog= 160V, Vgg=0 ) TIP31D,TIP32D ¥
{(Vee= 180V, Vge=0 ) TIP31E,TIP32E 0.2

| (Voo™ 200V, Vig= 0 ) TIP31F, TIP32F _ G.2

i -
|Emitter-Base Cutoff Cutrent ‘eso mA
(Vgg=5.0V.,ic=0) 1.5

ON CHARACTERISTICS (1)

[ 0
{DC Current Gain ! by
(l=10A V,~40V) 25
(1.=30A, V=40V) 5.C

Coilector-Emitter Saturation Voltage Veeisat i \Y}
(ic =3.0A, 15 =780 mA) 25

Base-Emitter On Voitage VBE( on | \'
(ig=3.0A, V= 4.0V) 1.8 I

DYMAMIC CHARACTERISTICS

Currert-Gain-Bandwidth Product fr i MHz
{(Io=05A, Vgg =10V, f= 1.0 MHz) 3.0

Small-Signal Current Gain he

(lc=05A, Ve =10V, f=1.0KHz) i 20

SWITCHING CHARACTERISTICS

Turn On Time 1= 1.0A, 1g= -lgz= 0.1A ton 0.6 us
=-4.3V, R=30Q 2.8 us

Off Time Vezom

(1) Puise Test: Puise width < 300 us , Duty Cycle = 2.0 %
(2) 117 hee | fegsr
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TIP31D,TIP31E,TiP31F NPN/ TIP32D,TIP32E,TIP32F PNP

FIG-3 TURN-ON TIME

FIGURE 2 ~ SWITCHING TIME EQUIVALENT CiRCUIT Hal l
TURN ON PULSE 2 Icfg=10 1
nv!’]q‘vnx vee 0—'—"‘\;‘/*'— T,25°C
AR ¢ -
l 1 QQVCC-SOV
Vin @ e R SCOPE
Vmamm___4 ety Rp 05 = = —
APPROX - 3= Cid << Cet E t@Vec=1ov
Hiv ‘! N1 tyerons & i w 04\ 11
i i 1100 <17<5008  -40V E - N
Vig— = = — = L~ 13<15ns - \r\\
! ! 01 —
! I te@Vesom 2.0V
.t et DUTY CYCLE ~ 20% — b
TyRn-OFFpuLsE  APPROX SOV 0.05 <=iT
Rg and R¢ VARIED TO OBTAIN!DESIRER CURRENT LEVELS,
0.02
003 0.05 01 02 05 1 2 2
I . COLLECTOR CURRENT (AMP)
FIG-4 DC CURRENT GAIN FIG-5 TURN-OFF TIME
30 1 1
500 I 20 g1=ipz |
300 | : T — | & ic/lg 10
Vee=20V T~ ty=t, 48 &
=150 — o
o Ty= 18070 10 T,025% -——
z IR 4 @Vec=30V : -
§ =t gy ~
w100 25°C 05 ~ ]
z | — L
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I , COLLECTOR CURRENT (AMP) lc , COLLECTOR CURRENT (AMP)
FiG-6 ACTIVE REGION SAFE OPERATING AREA
10 o There are two limitation on the power handling abilit
= Yy
50 —k of a transistor:average junction temperature and second
- = 100us breakdown safe operating area curves indicate lc-Vee
% 20 g S e ™ limits of the transistor that must be observed for refiable
= 10 N operation ie., the transistor must not be subjected to
é greater dissipation than curves indicate.
05 . .
§ The data of FIG-6 curve is base on T pi=150 °C; T¢ is
% 92 T,=150% N variable depending on power level. second hreakdown
5 o CLL pulse limits are valid for duty cycles to 10% provided
Y ES L second BreakdonLinited — Tup S150°C,At high case temperatures,thermal limitatior:
8 00517 - ~ - Thermaly Limited @T.=25°C will reduce the power that can be handled to values less
g [y BendrgWirelimt —— TIP31D, 320 than the limitations imposed by second breakdown.
.02 TIP3E, 326
0ot TPt F, :?29=I
50 10 20 50 120140 160

VCE , COLLECTOR EMITTER VOLTAGE (VOLTS)
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TIP31D,TIP31E,TIP31F NPN/ TiP32D,TIP32E,TIP32F PNP

FIG-7 COLLECTOR SATURATION REGION

FIG-8 CAPACITANCES
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