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TYPES 2N456B, 2N457B, 2N458B, 2N1021A AND 2N1022A
P-N-P ALLOY-JUNCTION GERMANIUM POWER TRANSISTORS

High-Power Transistors

for

Military and Industrial Applications

mechanical data

The use of silver alloy to assemble the mounting base and the use of resistance welding to seal the can,
provide o hermetically sealed enclosure. During the assembly process the obsence of flux, combined
with extreme cleanliness, prevents sealed-in contamination.

The mounting base provides an excellent heat path from the collector junction to a heat sink which
must be in infimate contact to permit operation at maximum rated dissipation.

*The transistors are in a JEDEC TO-3 case.

$The Tl guaranteed maximum valuve.

1573 MAX—
0.450 MAX —-|» 0.312 MIN — ::;;
0.350% EMITTER L 675 1-
o. MAX
525 ka0 0.250_ MIN 2D1A 2 LeADS I 0.655
N
od7s g,
1.050 MAX  MAX 2k R
P °-’°5 P G . 0161 0
Fa3] 18T
0.188 HAD MAX 0.476 : B s
8OTH ENDS 0.135 MAX couscron
CASE TEMPERATURE
BASE SEAT BASE MEASUREMENT POINT

* THE COLLECTOR IS IN ELECTRICAL CONTACT WITH THE CASE

DIMENSIONS ARE IN INCHES

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

Collector-Base Voltage

Collector-Emitter Voltage (see Nofe l)

Emitter-Base Voltage

Collector Current

Base Current

Total Device Dissipation u! (or

below)

25°C Case Temperature (see Note 2)

Collector Junction Temperature
Storage Temperature Range

*Indicotes JEDEC registerad data

NOTES: 1. This valve applies when the base-emilter diede is open-circuiled,
2. Derate linsarly to + 100°C cosa temperatws at the rate of 2w/C°.
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TYPES 2N456B, 2N4578B, 2N458B, 2N1021A AND 2N1022A
P-N-P ALLOY-JUNCTION GERMANIUM POWER TRANSISTORS
electrical characteristics at 25°C case temperature (unless otherwise noted)
PARAMETER TEST CONDITIONS TYPE MIN TYP MAX [ UNIT
2N4568 -4
2N4578 —60
BVcso  Coliector-Base Breakdown Yoltage le==2ma, lg=0 2K4588 - 80 v
2NT021A | — 100
2N1022A | —120
24568 -30*
= _ 2N4578 — 40*
B¥cso  Collector-Emitter Breakdown Voltugs 'C(;.; :'203;“"' =0 MasEB | —45* v
21021 | -50*
N10224 - 55*
2R4568 - 50*
le = ~200ma, Vpe =0 78— 607
BVces  Collector-Emitter Breakdown Voltage °(m Note 3) e 2N4588 - 65* v
210214 | 70
10224 | —75*
2R4568 —40*
2N4578 - 60*
BVcex  Collector-Emitter Breokdown Voltage fc=—21ma, V= + 02v 24588 - 80* ¥
INT021A | —100*
210224 | —120*
BVeao  Emitter-Base Breakdown Voltage g=-1ms, Ic=0 All -3 v
Vep=~20v, =0 -0.5*
Vo =-—40v, =0 2N4568 —20* | ma
Vc. = —40 v, lE = 0, Tc = J0°C =70
Yor=-30v, k=0 -05*
Ves = ~-680v, k=10 244578 ~20%| ma
Yop = —60v, Ig=0, Tc = 70°C -7.0*
VC| =—40 \ IE =9 -0.5*
lcso  Collector Cutoff Current Vea=—-80yv, =10 2N4588 —20* | ma
Yoa = —80v, g =10, Tc = 70°%C ~7.0"
Voa=~50v, =10 —0.5*
Yop = —100v, k=10 2N1021A —20*| mo
Voo = —=100v, g =0, Tc = 70°C -70*
Vc. =—60 v, k=10 ~0.5*
Veg = —120v, k=10 WM1022A —~20*| ma
Vey = =10y, =0, Tc = 0% -70*
leso  Emitter Cutoff Current Ver = —30y, Ic=0 All —20*| ma
Ve =—15y, lc=-T7a 22+ 45
" VYoe = =13y, Ic=~5¢a 30* 55 W _
e Static Forward Current Transfer Ratio Yo = —15v, lc =~3¢ All a5 ©
Ve = =15y, lc=-14a 40 100
VCE:-—LSV, lc=—'7ﬂ -12
. Yeg =15y, Ic=-5n -0.9 -15*
Ve Base-Emitter Voltoge Ve = —15v. lc = =30 All —07 v
VCE:—].SV, lc=~1a -04
Ig=—=700ma, Ic =~70a -03
N le=—~500ma, Ic =~5a -0.2 -0.5*
Ve Collector-Emitter Saturation Voltags s =—300mg, lec = ~3a Al 01 v
l.=—-100mu, |c=—]0 -~ .05
ot Vee = =12v, le=-1a
fr Transition Frequency (see Note 4) All 200* ke
*Indicates JEDEC registered dote.
NOTES: 3. If the transistor Is tested without a heat sink, perform this test with a 100 msec current pulse end o duty cycle loss thon 2%.
4. Ta obtain fy, the lhhl response with fraquency ls extrapatated at the rate of — & db/octave from F == 100 ke to the frequency of which ih,_[ =1
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TYPES 2N456B, 2N457B, 2N458B, 2N1021A AND 2N1022A
P-N-P ALLOY-JUNCTION GERMANIUM POWER TRANSISTORS

switching characteristics at 25°C case temperature

2N456B, ZN4578, 2N4588,

PARAMETER TEST CONDITIONSt 2N1021A, 2N1022A UNIT
MIN TYP MAX

ts  Delay Time 0.7 Jhsec

. Rise Time le=~-—5u, ||(|) = =—054q, v‘(om =9v 5 fusec

t;  Storage Time R =40 2 jsec

te  Fall Time (Ses Figure Below) 15 fsec

ty  Total Switching Time 227 fasec

tVoltage and current valoes shown ore nominal; sxact velues vary slightly with device parometers,

PARAMETER MEASUREMENT INFORMATION

VOLTAGE WAVEFORMS
TO INPUT PROBE 40 fon Yait
b ’ > 10%
S/ 1835w 0w Toouteur  INPUT INRUT
Vin +—¢ VA~ VA PROBE !
i “I
" | 90% - —, 0%
200 3200 0.25 o OUTPUT j10w,L)  OUTRUT »
By < 50w 1000 pf | et oAt
- [N ]
35v 1 fa o I
L“L- ! Circuit Conditichs ' '
n
v 100 pf l_ l Test Vis Vin
Var 35v Vee=-20v Tum~=On (ty, t, ) Py -1lv
NOTES: Tum~Off (t,, t ) ~2lv +9v
1. Relay S, has mercury wetted contacts and provides rise fimes less than 1,/10 of tha switching times d

2. Duty cycle of S is such that the tronsistor is OK 4 msec ond OFF 12 msec In both turn-on and tum-off tests.

3. Waveforms monitored on scops with following churacteristics: {a) Rise time 14 nsec max, (b) Input capocitonce ¥1.§ pf max, (¢) Input resistance 10 megohms min.
4. Al rasistors 5% tolerance, neninductive typs.

TYPICAL CHARACTERISTICS

COMMON-~EMITTER COLLECTOR COMMON-EMITTER COLLECTOR
CHARACTERISTICS CHARACTERISTICS
(Active Region) (Saturation Region)
-7 I “ T -7 I T
Tc=25°C & /i/( ' l
©0 c «
el //\‘ 2N4s8B ] o gé A S L 2Ry 1 oasec
W / \ - P /,I / \\4 '
\ ] \-/
a_g lu -5 - , » /”
1 A
RS LA T
E-4 WA M Lp=150w £ .. ]
S N o 4 v
s 4 5
8 > § yd
2-3 s 23 < =
S W* 25t / \~\\\ ? / L1 ), = ~50ma
1 —2 =] u=2
o=t
/ // Iy = ~25ma
-1 -1 P
lg= =5ma o
T =0 L 1, =0
[ | E—L— 0
[ =10 -20 -30 -40 -50 -60 ~70 0 -0,2 -0.4 -0.6 -0.8 ~1.0
V¢e — Collector-Emitter Voltage ~ v Vce = Collector-Emitter Voltage — v
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TYPES 2N456B, 2N457B, 2N458B, 2N1021A AND 2N1022A
P-N-P ALLOY-JUNCTION GERMANIUM POWER TRANSISTORS

TYPICAL CHARACTERISTICS

STATIC FORWARD CURRENT TRANSFER RATIO BASE-EMITTER VOLTAGE
Vi v
COLLECTOR CURRENT COLLECTOR CURRENT
400 " -1.0 T T
300 T, =55° C I ‘ Iy = =200 ma
T.=70°C 1y =-~100
o N N € * m /
% 200 ™ ™ -0,8
£ N > =
5 |=25°c N \ |
& ™~
§ 100 T \ N g
- - \ 3 -0 £
ot — - $-0.6
g ] 3
=3
jv) Q_ -
T % N 8
g ~0.4
K 3
2 1
5 Vee = =1.5v s
"I’ 20 < > 0.2
< Tc=25°C
10 0 |
-0.1  -0.2 -0.5 -1.0 -2,0 -5.0-7.0 o -1 =2 -3 -4 =5 % -7
| ¢ =~ Collector Current — a l¢ — Collector Current ~a
COLLECTOR CUTOFF CURRENT COLLECTOR CUTOFF CURRENT
vs v
COLLECTOR-BASE VOLTAGE COLLECTOR-BASE VOLTAGE
T =25°C Tc=70%C
~0.4 -3.0
2 ,§' < Y, g ’ /
| 0.3 <7 | 2‘ § \& ! QQ §
3 e/ % & 3 §-2.5 FAT/ s
W
§ <, E & &
3 N 6 ?\
S & & S v 607
£-0.2 7 £ S
(o} ,\'2 O tg £
8 / 3
3 S A/
V] ol /| P / 8 / / /
| 01—~ g e =0
o Q E
2 46 =0 2 | = /
_._.—%
0 -1.5
0 -20  ~40 -60 -80 -100  -120 0 -20 -40 -0 -8 -100 -120
Vo = Collector-Base Voltage ~ v Vs — Collector-Base Voltage —v
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TYPES 2N456B, 2N457B, 2N458B, 2N1021A AND 2N1022A
P-N-P ALLOY-JUNCTION GERMANIUM POWER TRANSISTORS

P, = Maximum Total Device Dissipation — w

THERMAL CHARACTERISTICS

CASE TEMPERATURE FREE-AIR TEMPERATURE
DISSIPATION DERATING CURVE DISSIPATION DERATING CURVE
175 T 2000 Y
8,c=0.5Cw E OJ_A =42.8 C%/w
150 1750
i O =0, -0, =42.3Cw
-]
125 2 1500
2
g 1250
100 " N
k] \
3 1000
75 3 \
2 750
[ \
50 2 N
‘é 500
25 1 250 \
'y
0 ]

) 25 50 75 100 0

25 50 75 100
T = Case Temperature — *C

Ta = Free-Alr Temperature — *C

PEAK -POWER RATING CURVE

1.0 e e
0% 3
0.5 :
! !
25% (Duty Cycle) L1
s M
i’ 0.2
4 10% _./
i 0.1 T Z
RN r4
) 5% ,I
0, 05|
[}
14 4 _ a
1% V| fae ~1-70.19
0.02 K =
/ [ 1-¢ -f./o.w_
0.01 $1Hl L1 11Ul
1 10 100 1000
hw— Pulse Width — msec
Figure 1
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TYPES 2N456B, 2N457B, 2N458B, 2N1021A AND 2N1022A
P-N-P ALLOY-JUNCTION GERMANIUM POWER TRANSISTORS

THERMAL INFORMATION

TABLE | TABLE 1
NEAT SINK DEFINITION OF TERMS
Typs Dimensions "usa Symbol Definition Unit | Yalue
¥ x V18" 38w Py Aversge Powsr Dissipation w
6 x & x1/8" 220w Pr Peck Power Dissipation »
Bright Copper 8 r1/e 8¢/ @ic | Jenction-te-Lase Thermal Resistonce Crel 0s
W X0 K178 14 Uw 0,.4 Junction-to-Ambient Thermal Resistance | C°/w | 42.8
WY T 45w GC_A Case-to-Ambient Thermal Resistance /| 23
¥ x 8 V8 450w Case-to-Heat Sink Thermal Resistonce — 0.65
Bright Alumi . -
righ! T i 35 I@c.us Typicol w/a DL Grease e /u
107 X107 x 1 /87 18w Typical with DC-11 Greoss 0.48
Delbert Blinn #113 Ous.a | MeohSink Tharmal Resistance /e it
or Medine 1E11558, 37 (Yw ¢
Unfinished {or Equivalents) Ta Ambient Temperature L
Detber? Blinn #113 1, Average Junction Temperature [
or Modine YE11558, Black 312 (Yw T Peck Junction Yemparature [od
Anodized {sr Equivalents} T Cate Temparature [
% @ s a are fypical values based on convection cooling; plates ond fing X Paok-Powsr Cosfficlent ”'
mounted in vartical posifion. Fig. |
IMI tramsistors meunted in the conter of the heat sink with twe 6-32 b Pute Width i
scraws ot & inch-pounds of torque, ‘e Pulse Paried mac
d Duty Cycle {1,/tp)
The PEAK-POWER RATING CURVE shows the ratio of maximum Instontaneous [umclion-fo-case temperature rise ot omy pulse width end doty cycle 1o the
rise which occurs ot 100%, duty cycie. Use of this curve is best lained by the ond ples below. See Table 11 for a definition of terms.
Equation No. 1 — Applicotion: D.C. power dissipation, heat sink used, Equation No. 3 — Application: Peak power dissipation, heot sink used.
- T—T, o = T —Ta
Oict Ocnst Ous.a d (Bcus T Ous.ad T X 61
Equation No. 2 — Application: D.C. pewer dissip ne heat sink wsed. Equatien No. 4 — Appli Poak power dissipation, ne heat sink wed.
T~Ta Tj—Ta
h=

BJ-A

M 0 0cAX b,

Exomple A — Find Priment
OPERATING COMDITIONS:
Heat Sink == 4 x 4" x 1/8" copper, Ops. o = 3.8 (°/w
T jimax (design limit) = 100 C°
=30

4 = 100% (1.0)
with DC1Y groose, Qs = 0.45 C/w

SOLYTION:
8y use of squation Ne. T
Viimax) = Ta

Primast = 0).ct Ocus + Ous.a

100 — 30

= ——— = 4]
Priman = G5 045 + 34 v

Example 8 — Find pyypuq
OPERATING CONDITIONS:
Heot Sink == 8" x 8 x 1/8" coppee,
Bus.a =18 C/w
with DC-11 groase, B¢y = 045 CC/w
Vimas} (dssign timit) = 100 «
T, =5C
d = 5Y {0.08)
tw = 40 msec

SOLUTION:

From Figure 1, Pek-Pewer Confficient,
K == 0.2, ond by use of squation Mo, 3

Tiimat =Ty

Pimed = TiB s F Buus.a) T ¥ Bic

_ 100 — 35 =
Primedt = o5 045 + 1.6 02 (0.5)
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