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TENTATIVE SPECIFICATIONS

TYPES 2N511, 2N511A, 2N511B
P-N-P ALLOY JUNCTION GERMANIUM POWER TRANSISTORS

40, 60, 80 VOLTS
10-AMP COLLECTOR CURRENT
80-WATT DISSIPATION — 0.05 OHM MAX R !

LOW I LOW V;,
for

AUDIO AMPLIFIERS — SWITCHING CIRCUITS ACTUAL SIZE

qualification testing

All units are subjected to a high-pressure leak test and are heat cycled from —55°C and room
humidity to +95°C and 95% relative humidity, for four complete cycles over an eight-hour
period. In addition, all units are stored at + 95°C for 100 hours and then thoroughly tested
for rigid adherence to electrical design characteristics.

mechanical data

The use of high-temperature silver solder to assemble the mounting base and the use of pro-
jection welds to seal the can, provide a hermetically-sealed enclosure which can withstand
up to 300 psi. During the assembly process, the absence of flux, soft solder, and wet processing
combined with extra cleanliness, prevents sealed-in contamination.

The mounting base is a high conductivity copper which provides an excellent heat path from
the collector junction to a heat sink which must be tightly attached to permit operation at
maximum rated dissipation. The approximate weight of the unit is 23 grams.
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Sill @;.;z;.f:z"z;x:sz::r::m et J:[ —
maximum ratings at 25°C* 2N511 | 2N511A | 2N511B unit
Vceo | Collector-to-Base Voltage (I¢ = —5ma, Ig = 0) —40 —60 —80 v
Vcex | Collector-to-Emitter Voltage (Vgg = +0.2 v, I¢ = —5ma) —40 —60 —80 v
Vepo | Emitter-to-Base Voltage (Ig = —5ma, I¢ = 0) —-30 -30 -30 v
e DC Collector Current —10 —10 -10 a
lg DC Emitter Current —10 —10 —10 a
Ig Base Current -5 -5 -5 a
Total Dissipationt 80 80 80 w
Lr J Junction Temperature 95 95 95 %6
typical characteristics at 25°C*
hge | Forward Current Transfer Ratio
(Vee=—15v, I¢ = —2.5a) 30 30 30
(Veg = =15V, I¢ = —10a) 12 12 12
Rcs |Common Emitter Saturation Resistance
(I¢ = —10a, I g = —1.5a) 0.025 0.025 0.025 ohm
K Thermal Resistance from Collector Junction
to Mounting Base 0.7 0.7 0.7 °C/w
BV¢es|Collector to Emitter Breakdown Voltage with
Base Shorted to Emitter (I = —300ma,Vgg = 0) —55 —65 —75 v
BV o/ Collector to Emitter Breakdown Voltage
(l¢ = —300ma, g = 0) —40 —50 —60 v
lcgo |Collector Reverse Current
(Ve = Y% VeBo max, Ty = 85°C) —8.0 —8.0 —-8.0 ma 4

* Temperature is measured on mounting base.
t For operation at higher temperatures refer to derating curve.




TYPES 2N511, 2N511A, 2N511B

TYPICAL CHARACTERISTICS

i 43;@@;%
design characteristics at 25°C

design
type | symbol | parameter test conditions center

2N511 | BVego | Collector-to-Base
Breakdown Voltage| I¢ = —5ma, I¢ = 0
lcBo Collector Reverse
Current Veg = —20v,lg=0
2N511A| BVego Collector-to-Base
Breakdown Voltage| |¢ = —5ma, [g =0
IcBo Collector Reverse
Current Veg=—-30v,lg=0
2N511B| BV¢go Collector-to-Base
Breakdown Voltage| |¢ = —5ma, lg =0
lcgo Collector Reverse
Current Vep=—40v,lg=0
lcBo Collector Reverse
Current Veg=—-2Vv,lg=0
BVEgo Emitter-to-Base
Breakdown Voltage| [g = —5ma, I¢ =0
lego Emitter Reverse
Current =15y, lg=0

Ig Base Current —15v, 1 —2.5a
Vee=—15v,lg= —10a
VBE Base Voltage Vee=—15v, —2.5a

=—15v,lg= —10a
Ve (SAT) | Collector-to-Emitter
Saturation Voltage |I¢ = —10a, Ig = —1.5a
fae Common-Emitter
Frequency Cutoff |Vgg=—6v,lc=—1a

OUTPUT CHARACTERISTICS

hge CHARACTERISTICS

=11

—10 1,=0.8a
-G r"<— |'=°.7¢
e 1,=0.6a

-8 — Ig=0.5a
—7 «—1,=0.4a SSIPATIO
-6 —1,=0.3a
-5

—le«—I3=0.2a

—4
_3 I |«—1g=0.1a )\

2 BN

15=0.05 a—| N
L1

Ic—COLLECTOR CURRENT—amps

h;—FORWARD CURRENT TRANSFER RATIO

-1 01 —1.0
0 lh=0a  —| | 1,—COLLECTOR CURRENT—amps
0o —20 0 —30 —60 —90 ‘
V—COLLECTOR-EMITTER VOLTAGE—volts

ALWAYS SPECIFY TI USE-PROVED SEMICONDUCTORS FROM




THE

CURRENT TRANSFER AND

TRANSCONDUCTANCE CHARACTERISTICS

-12.0

Ic—COLLECTOR CURRENT—amps

p——

0 -02 -04 -06 -—08 -10
l;—BASE CURRENT—amps

Vg—BASE-EMITTER VOLTAGE—volts

DISSIPATION DERATING CURVE
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| | [ [ |
MAXIMUM THERMAL RESISTANCE —0.88°C/w.

|
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MAXIMUM DISSIPATION—watts

AN
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MOUNTING BASE TEMPERATURE —°C

100

Vpe—BASE-EMITTER VOLTAGE— volts

lcso—COLLECTOR REVERSE CURRENT—ma

0
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TYPES 2N511, 2N511A, 2N511B

TYPICAL CHARACTERISTICS

INPUT CHARACTERISTICS
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COLLECTOR REVERSE CURRENT vs
JUNCTION TEMPERATURE
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INDUSTRY’'S MOST EXPERIENCED MANUFACTURER



TYPES 2N511, 2N511A, 2N511B

TYPICAL CHARACTERISTICS AND APPLICATION NOTES

TYPICAL SWITCHING CHARACTERISTICS AT 25°C-TURN ON CIRCUIT
T;

1

INPUT VOLTAGE
AT POINT A

e eem=== +2.1volts

0 volts

4-‘)52:—44— 90 usec —+

 Tonis time from Ty until 0.9 1
tq is time from Ty until 0.1 14
t; is time from 0.1 I until 0.9 1
ta~=0.1 Toy

Igq Ry Ton
—1.2a 3.68 ohms | 12.5 usec

.cl R,

—12.6 volts

K1 Ry
l Ao AN
= 12w 29.4 ohms
+
= 2v

|
—B

A
_+
T—

K1 is a mercury contact relay.
All power sources are batteries,

TYPICAL SWITCHING CHARACTERISTICS AT 25°C - TURN OFF éIRCUIT

INPUT VOLTAGE
AT POINT A

90 usec —-I
4 psec

6 usec

ts is time from T, until 0.9 I,
ty is time from 0.9 I until 0.1 1¢

_=—25.2 volts K1 Rg R

+ 12.6 volis
"l

Iy
—

ANA

A
i
— 24v K2
+
—12v

-1

gz = —lg1 Re Re RL
1.2a 10.5 ohms | 9.5 ohms | 3.68 ohms

K1and K2 are mercury contact relay.
All power sources are batteries.

DC-TO-DC POWER CONVERTER

L5 may be wound according to the output volt-
age desired, allowing about 2.42 turns per volt.
The wire should be large enough to allow one
circular mil per millampere. The output volt-
age and current will then determine D3, D4,
D5, D6 and C4.

L2, L3—29 turns each bifilar wound No. 12
L1, L4—10 turns each No. 20

Q1, Q2—2N511, 10 amp 40 volt each mounted

115-WATT OUTPUT AT 95%

EFFICIENCY

] =
1€
c2

R2 ©

on a total of 70 sq. in. of 4" aluminum.
Operating to 60°C

D1, D2—1N2069

R1—1K % watt

o—

INPUT
12.6volts
IO%mps

R2—2 ohms 10 watt

R3—2.5 ohms 10 watt

C1—500 uf 20 volt (must not be omitted )
€2, C3—20 uf 6 volt

Core-type 50017-2A  Magnetics, Inc.




TENTATIVE SPECIFICATIONS

TYPES 2N512, 2N512A, 2N512B
P-N-P ALLOY - JUNCTION GERMANIUM POWER TRANSISTORS

40, 60, 80 VOLTS
15-AMP COLLECTOR CURRENT
80-WATT DISSIPATION — 0.05 OHM MAX R

low Ico low VBE
for

AUDIO AMPLIFIERS — SWITCHING CIRCUITS ACTUAL SIZE

qualification testing

All units are subjected to a high-pressure leak test and are heat cycled from —55°C and room
humidity to +95°C and 95% relative humidity, for four complete cycles over an eight-hour
period. In addition, all units are stored at 4-95°C for 100 hours and then thoroughly tested
for rigid adherence to electrical design characteristics.
mechanical data

The use of high-temperature silver solder to assemble the mounting base and the use of pro-
jection welds to seal the can, provide a hermetically-sealed enclosure which can withstand
up to 300 psi. During the assembly process, the absence of.flux, soft solder, and wet processing
combined with extra cleanliness, prevents sealed-in contamination.

The mounting base is a high conductivity copper which provides an excellent heat path from
the collector junction to a heat sink which must be tightly attached to permit operation at
maximum rated dissipation. The approximate weight of the unit is 23 grams.

N 632 scRew 0.050:+ 0.006DIA ———0.042 MAX DIA
\ 0.430 £0.010
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maximum ratings at 25°C* 2N512 | 2N512A | 2N5128B unit
Vcgo | Collector-to-Base Voltage (I¢ = —5ma, ig = 0) —40 —60 —80 v
Vcex | Collector-to-Emitter Voltage (Vgg = +0.2 v, I¢ = —5ma) —40 —60 —380 v
Vego | Emitter-to-Base Voltage (Ig = —5ma, I¢ = 0) —30 —-30 —-30 v
o DC Collector Current —15 —15 —15 a
g DC Emitter Current —15 —15 —15 a
Ig Base Current -5 -5 -5 a
Total Dissipationt 80 80 80 w
T Junction Temperature 95 95 95 °C
typical characteristics at 25°C*
hge | Forward Current Transfer Ratio
(Vee=—15v,lc=—37a) 30 30 30
(Vee = =15V, Ig = —15a) 12 12 12
R¢s |Common Emitter Saturation Resistance
(lc = —15a, lg = —2.253) 0.025 0.025 0.025 ohm
K Thermal Resistance from Collector Junction
to Mounting Base 0.7 0.7 0.7 °C/w
BV ¢es| Collector to Emitter Breakdown Voltage with
Base Shorted to Emitter (I = —300ma\Vgg = 0) —55 —65 —75 v
BV ¢Eo| Collector to Emitter Breakdown Voltage
(I¢ = —300ma, Ig = 0) —40 —50 —60 v
Icgo |Collector Reverse Current
(Ve = Y% Voo max, Ty = 85°C) —8.0 —8.0 —8.0 ma
‘ * Temperature is measured on mounting base.

t For operation at higher temperatures refer to derating curve.




TYPES 2N512, 2N512A, 2N512B

TYPICAL CHARACTERISTICS

design characteristics at 25°C

design
type |symbol | parameter test conditions center

2N512 | BV¢go Collector-to-Base
Breakdown Voltage| Ic = —5ma, g =0
lcBo Collector Reverse
Current Vego=—20v,lg=0
2N512A| BVego Collector-to-Base
Breakdown Voltage| I¢ = —5ma, [g =0
lco Collector Reverse
Current Veg=—30v,lg=0
2N512B|BV¢go Collector-to-Base
Breakdown Voltage| ¢ = —5ma, |g =0
lcBo Collector Reverse
Current Veg=—40v,lg=0
lcBo Collector Reverse
Current Veg=—2V,lg=0
BVego Emitter-to-Base
Breakdown Voltage| Ig = —b5ma, I¢ =0
lEBo Emitter Reverse
Current Veg=—15v,lc =0

Ig Base Current Vee=—-15v,lg=—37a
Vee=—15v, ¢ = —15a
VBE Base Voltage Veg=—15v,lg=—237a

Vee=—-15v,lg=—15a
Ve (SAT) | Collector-to-Emitter
Saturation Voltage |l = — 15a, Ig —2.25a
fae Common-Emitter
Frequency Cutoff |Vgg = —6v, I¢—la

hee CHARACTERISTICS

|.=—°.8¢ =
=—07a—»

ls
= —0.6a -

lg=—0.5a—+

i L 80 WATT

DISSIPATION

|.=—0.3°->

lg=—0.2a

1.—COLLECTOR CURRENT—amps

-~ lg=—0.1a—

h;;—FORWARD CURRENT TRANSFER RATIO

=—0.05a

—"1 -0.1 -1.0 —10.0 —100.0
Ic—COLLECTOR CURRENT—amps

|.=—°.ﬂ o _—1

o -2.0 o —20 —40 —60
Vg—COLLECTOR-EMITTER VOLTAGE—volts

GET OFF-THE-SHELF DELIVERY IN




|c—COLLECTOR CURRENT—amps

MAXIMUM DISSIPATION—watts

CURRENT TRANSFER AND

TRANSCONDUCTANCE CHARACTERISTICS

—-16

/

-02 —-04 -06 —08 -10 ~-12 -14

I;—BASE CURRENT—amps
Vpe—BASE-EMITTER VOLTAGE— volts

DISSIPATION DERATING CURVE

I [ [ ] T 1
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Vpe—BASE-EMITTER VOLTAGE— volts

lcpo—COLLECTOR REVERSE CURRENT—ma

TYPES 2N512, 2N512A, 2N512B

TYPICAL CHARACTERISTICS

INPUT CHARACTERISTICS

Vg=—15v

Vg=—0.6v

T | Va=0

-02 -04 -06 —-08 -1.0 -12
I;—BASE CURRENT—amps

COLLECTOR REVERSE CURRENT vs
JUNCTION TEMPERATURE
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TYPES 2N512, 2N512A, 2N512B

TYPICAL CHARACTERISTICS AND APPLICATION NOTES

= ———= +2.1volts
INPUT VOLTAGE X0 volts
AT POINT A —12.6 volts

90 usec — K1 Ry

a0

Ton is time from Ty until 0.9 1 i_uv 29.4 ohms

tq is time from T until 0.1 I¢ +
ty is time from 0.1 Ig until 0.9 I¢
tg~= 0.1 Top

Rg RL Ton K1 is a mercury contact relay
6.33 ohms | 242 ohms | 12.5 usec All power sources are batteries

+ 12.6 volts

INPUT VOLTAGE
AT POINT A
90 usec
4 psec
6 usec

gz = —lg1 Re RL K1 and K2 are mercury contact relays
6.33 ohms | 2.42 ohms All power sources are batteries

% o
o ;
DC-T ONVERTER

L5 may be wound according to the output  180-WATT OUTPUT AT 95% EFFICIENCY
voltage desired, allowing about turns per
volt. The wire size should be large enough to
allow one circular mil per millampere. The
output current and load will then determine
D4, D5, D6, D7 and C4. F D2
L2, L3—29 turns each bifilar wound #12
L1, L4—10 turns each 318 +18
Q1, Q2—2N512 15 amp 40 volt each mounted
on a total of 150 sq. in. exposed surface of
Y&” aluminum sheet. Operation to 60°C. 12.6 volts —_ c1
D1, D2, D3—1N2069 15 amps

1 K % volt o

1.4 ohms 10 watt

1.8 ohms 10 watt

= 500 uf 20 volt (must not be omitted )

C2,C3 =20 uf 6 volt
Frequency about 1 kc.
Core-type 50017-2a  Magnetics, Inc.




TENTATIVE SPECIFICATIONS

TYPES 2N513, 2N513A, 2N513B
P-N-P ALLOY-JUNCTION GERMANIUM POWER TRANSISTORS

40, 60, 80 VOLTS
20-AMP COLLECTOR CURRENT
80-WATT DISSIPATION — 0.05 OHM MAX R

low I(o low VBE
for

HIGH POWER CONVERSION — HIGH CURRENT SWITCHING
AUDIO AMPLIFIER OUTPUTS ACTUAL SIZE

qualification testing

All units are subjected to a high-pressure leak test and are heat cycled from —55°C and room
humidity to +95°C and 95% relative humidity, for four complete cycles over an eight-hour
period. In addition, all units are stored at 4+ 95°Cfor 100 hours and then thoroughly tested for
rigid adherence to electrical design characteristics.

mechanical data

The use of high-temperature silver solder to assemble the mounting base and the use of pro-
jection welds to seal the can, provide a hermetically-sealed enclosure which can withstand
up to 300 psi. During the assembly process, the absence of flux, soft solder, and wet processing
combined with extra cleanliness, prevents sealed-in contamination.

The mounting base is a high conductivity copper which provides an excellent heat path from
the collector junction to a heat sink which must be tightly attached to permit operation at
maximum rated dissipation. The approximate weight of the unit is 23 grams.

——— 632 SCREW 0050 0.006DIA—— 0.042 MAX DIA
\ 043020010 \ %

——0.095 MAX DIA s N
——0.090:£0.005 DIA pl
O Max EMITTER - b
z ®
.
@ —s»n NUT O,

1.000 1.531% 0,01
SPRING LOCK WASHER oty 015

] b0z0015 8] e
[d ' rier INsULATING wAsHERs (OPTIONAL ~ 0015 -0.380 MAX
L INSULATING WAFER (OPTIONALI 0.625£0.040—

[}
0770+0.013

i
0.665+0.005 {

e couecton COLLECTOR IS COMMON T CASE e-1032 max
maximum ratings at 25°C* 2N513 2N513A | 2N513B unit
Vcgo | Collector-to-Base Voltage (I¢ = —5ma, Ig = 0) —40 —60 —80 %
Vcex |Collector-to-Emitter Voltage (Vgg = +0.2 v, I¢ = —5ma) —40 —60 —80 v
Vego | Emitter-to-Base Voltage (Ig = —5ma, I¢ = 0) -30 —30 —-30 v
le DC Collector Current —-20 —-20 —20 a
lg DC Emitter Current —20 —20 —20 a
Ig Base Current -5 -5 -5 a
Total Dissipationt 80 80 80 w
Ty Junction Temperature 95 95 95 °C
typical characteristics at 25°C*

hge  |Forward Current Transfer Ratio

(Ve = =15V, I¢ = —5a) 36 36 36

(Veg = =15V, Ig = =202) 12 12 12
Recs  |Common Emitter Saturation Resistance

(lc = —20a, lg = =3) 0.025 0.025 0.025 ohm
K Thermal Resistance from Collector Junction

to Mounting Base 0.7 0.7 0.7 °C/w
BV¢Ees|Collector to Emitter Breakdown Voltage with

Base Shorted to Emitter (I¢ = —300ma, Vg = 0) —55 —65 —75 v
BV ¢eo|Collector to Emitter Breakdown Voltage

(l¢ = —300ma, I g = 0) —40 —50 —60 v
Icgo |Collector Reverse Current

(Veg = %Vepo max, Ty = 85°C) —8.0 -8.0 —8.0 ma

« * Temperature is measure& on mounting base.

t For operation at higher temperatures refer to derating curve.




TYPES 2N513, 2N513A, 2N513B

TYPICAL CHARACTERISTICS

design characteristics at 25°C

Ic—COLLECTOR CURRENT—amps

E

type | symbol

parameter

test conditions

2N513 | BV¢go

IcBo
2N513A| BV go
Iceo
2N513B| BV g0
IcBo
Ico
BVEgo
lego
Is
Ve
Ve (SAT)

Collector-to-Base
Breakdown Voltage
Collector Reverse
Current
Collector-to-Base
Breakdown Voltage|
Collector Reverse
Current
Collector-to-Base
Breakdown Voltage
Collector Reverse
Current

Collector Reverse
Current
Emitter-to-Base
Breakdown Voltage
Emitter Reverse
Current

Base Current

Base Voltage

Collector-to-Emitter
Saturation Voltage
Common-Emitter
Frequency Cutoff

Ic = —5ma, l[g =0
Vego = —20v, lg=0
lc=—5ma, g =0
Veg=—=30v,lg=0
lg=—5ma, lg=0
Vep=—40v,lg=0
Veg=-2V,lg=0

lg = —5ma, l¢ =0
VEp=15v,Ig=0
Veg=—15v,lg=—b5a
Vee=—15v, Ig =—20a
Veg=—15v,l¢g = —52
Vee=—15v, g = —20a
lc=—20a,lg=—3a

Vee= —6v, ¢ =—1Aa

OUTPUT CHARACTERI

STICS

A——ly=—1.6a

lb=—1.4a

,=—1.2a

—

| J<Ilg=—1.0a

—
—

——<—1ph=—09a

lb=—0.8a

< lg=—0.7a

80 WATT
SSIPATION

<—lg=—0.6a

< lg=—0.5a

4<—l,=—0.4u

<~ 1l3=—0.3a

<~ lg=—0.2 a

~—l;=—0.1a |

——<—1lg=—0.05a-+

I~

'

0

lg=0a
—20 0

-30

T

—60  —90

Ve—COLLECTOR-EMITTER VOLTAGE— volts

TI

h;:—FORWARD CURRENT TRANSFER RATIO

hee CHARACTERISTICS

—0.1 -1.0 -10.0

Ic—COLLECTOR CURRENT—amps

SEMICONDUCTORS ARE USE-PROVED BY HUNDREDS OF C



TYPES 2N513, 2N513A, 2N513B

! TYPICAL CHARACTERISTICS

CURRENT TRANSFER AND . INPUT CHARACTERISTICS

TRANSCONDUCTANCE CHARACTERISTICS
-20

Veg=—0.6v

[
Ve=—04v

| ——1
Veg=—02v

Ic—COLLECTOR CURRENT—amps
Vpe—BASE-EMITTER VOLTAGE— volis

4 [
/ ’/
o ~
0 =02 =04 —0.6 —0.8 =10 —=1.2 —1.4 =16 —TT T | Vee=0

0
1;—BASE CURRENT—amps 0 —0.2—0.4—-0.6—0.8—1.0—-1.2—1.4—-1.6—1.8—2.0
Vge—BASE-EMITTER VOLTAGE—volts 1;—BASE CURRENT—amps

—

DISSIPATION DERATING CURVE COLLECTOR REVERSE CURRENT vs

T T ] T T JUNCTION TEMPERATURE
TYPICAL mlenmlu RES|ISTANCE —lo.7 cl/m'f

| [ | | —_
XIMUM THERMAL RESISTANCE —0.88°C/watt

70°C

MAXIMUM DISSIPATION—watts

55°C
\ sl a0°c
3 |_—1 /25 (o
_/"//
\ o ——
0O 10 20 30 40 50 60 70 80 90 100 0 -10 —20 —30 —40 —50 —60 —70 —80 —90
MOUNTING BASE TEMPERATURE —°C V cgo—COLLECTOR-BASE VOLTAGE— volts

o

—1

lcso—COLLECTOR REVERSE CURRENT—ma

F CUSTOMERS AND GUARANTEED BY Tl FOR ONE FULL YEAR



TYPES 2N513, 2N513A, 2N513B

TYPICAL CHARACTERISTICS AND APPLICATION NOTES

TYPICAL SWITCHING CHARACTERISTICS AT 25°C-TURN ON CIRCUIT
T

Ton is time from Ty until 0.9 le
tq is time from Ty until 0.1 I¢
ty is time from 0.1 I until 0.9 1

tg~=0.1 Toy

———= +2.1volts
0 volts
—12.6 volts

INPUT VOLTAGE
AT POINT A

90 usec —-’I

It
—2.4a

Rp
4.77 ohms

RL Ton

1.79 ohms | 12.0 usec

+ 12.6 volts

INPUT VOLTAGE | |~ O volts

AT POINT A
90 usec ——»

_—25.2volts K1 Be &

K1 is a mercury contact relay.
All power sources are batteries

4 lsec
6 usec

L.
T “{

—12v

1

ts is time from T2 until 0.9 I¢
ts is time from 0.9 I until 0.1 I

g2 = —lpy Rg RL

2.4a 5.25 ohms 1.79 ohms

DC-TO-DC POWER CONVERTER

L5 may be wound according to the output volt-
age desired, allowing about 0.639 turns per
volt. The wire size should be large enough to
allow one circular mil per milampere. The out-
put current and load will then determine D2,
D3, D4, D5 and C4.

L2, L3—17 turns each No. 10 bifilar wound
L1, L2—4 turns each No. 17

Q1, Q2—2N513 B 80 volt 20 amp each mounted —
on a minimum of 160 sq. in. of Y” aluminum.
Operationto 50°C. 28 volts |~
D1—1IN1124 mounted on a min. of 1 sq. in.

500-WATT OUTPUT AT 90%

EFFICIENCY

K land K2 are mercury contact relays.
All power sources are batteries.

(o} }
20 amps
1/16” aluminum o —‘F"

R1—1.5 K ohms Y% watt +
R2—1.8 ohms 20 watt

R3—2.4 ohms 20 watt

C1—500 uf 50 volts (must not be omitted)

C2, C3—20 uf 20 volts

frequency—about 1kc

Core type 50022-2A  Magnetics, Inc.




TENTATIVE SPECIFICATIONS

TYPES 2N514, 2N514A, 2N514B
P-N-P ALLOY-JUNCTION GERMANIUM POWER TRANSISTORS

40, 60, 80 VOLTS
25-AMP COLLECTOR CURRENT
80-WATT DISSIPATION — 0.05 OHM MAX R

LOW I LOW Vg
for

HIGH POWER CONVERSION — HIGH CURRENT SWITCHING
AUDIO AMPLIFIER OUTPUTS

ACTUAL SIZE

qualification testing

All units are subjected to a high-pressure leak test and are heat cycled from —55°C and room
humidity to +95°C and 95% relative humidity, for four complete cycles over an eight-hour
period. In addition, all units are stored at 4 95°C for 100 hours and then thoroughly tested for
rigid adherence to electrical design characteristics.

mechanical data

The use of high-temperature silver solder to assemble the mounting base and the use of pro-
jection welds to seal the can, provide a hermetically-sealed enclosure which can withstand
up to 300 psi. During the assembly process, the absence of flux, soft solder, and wet processing
combined with extra cleanliness, prevents sealed-in contamination.

The mounting base is a high conductivity copper which provides an excellent heat path from
the collector junction to a heat sink which must be tightly attached to permit operation at
maximum rated dissipation. The approximate weight of the unit is 23 grams.

.inz — - L comsomon \ o0 WX DiA
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N + o ) -
@| -32 NUT
- f@m“; g e e o
o B CO(AEC!‘O'!NSM“NG R COL.AECVOI 1S COMMON TO CASE s %7 1.032 MAX
maximum ratings at 25°C* 2N514 | 2N514A | 2N514B unit
Vo | Collector-to-Base Voltage (I¢ = —5ma, Ig = 0) —40 —60 —80 v
Vcex | Collector-to-Emitter Voltage (Vgg = 0.2 v, ¢ = —5ma) —40 —60 —80 v
Vego | Emitter-to-Base Voltage (Ig = —5ma, I¢ = 0) —30 -30 —30 v
le DC Collector Current —25 —25 —25 a
Ig DC Emitter Current —25 —25 —25 a
Ig Base Current -5 -5 -5 a
Total Dissipationt 80 80 80 w
T Junction Temperature 95 95 95 °C
typical characteristics at 25°C*
hge | Forward Current Transfer Ratio
(Vee = =15V, I¢ = —6.25a) 40 40 40
(Ve = —15v, I¢ = —25a) 12 12 12
Rcs | Common Emitter Saturation Resistance
(lc = —25a, g = —3.753) 0.025 - | 0.025 0.025 ohm
K Thermal Resistance from Collector Junction
to Mounting Base 0.7 0.7 0.7 °C/w
BV¢Es| Collector to Emitter Breakdown Voltage with
Base Shorted to Emitter (I¢ = —300ma, Vgg = 0) —55 —65 =75 v
BV ol Collector to Emitter Breakdown Voltage
(Ic = —300ma, Ig = 0) —140 —50 —60 v
Icgo |Collector Reverse Current
(Ve = %Vego max, Ty = 85°C) —8.0 —-8.0 —8.0 ma i

* Temperature is measured on mounting base.
t For operation at higher temperatures refer to derating curve.




TYPES 2N514, 2N514A, 2N514B

TYPICAL CHARACTERISTICS

design characteristics at 25°C

type |symbol parameter test conditions

2N514 | BV¢go Collector-to-Base
Breakdown Voltage| I¢ = —5ma, g =0
lco Collector Reverse
Current Vego=—20v,lg=0
2N514A| BV¢go Collector-to-Base
Breakdown Voltage| I¢ = —5ma, Ig =0
lcgo Collector Reverse
Current Veg=—30v,lg=0
2N514B|BV¢go Collector-to-Base
Breakdown Voltage| I = —5ma, g =0
lcgo Collector Reverse
Current Veg=—80v,lg=0
lcBo Collector Reverse
Current Veg=—-2V,lg=0
BVEgo Emitter-to-Base
Breakdown Voltage| lg = —5ma, I¢ =
leBo Emitter Reverse
Current Veg=15v, I¢
Ig Base Current

VBE Base Voltage

Ve (SAT)| Collector-to-Emitter
Saturation Voltage |Iq = —25a, | g
fae Common-Emitter
Frequency Cutoff |Vgg = —6v,lc=—la

i

- TYPICAL CHARACTERI

OUTPUT CHARACTERISTICS

hee CHARACTERISTICS

le—lg=—1.2a —|

l,=—1.0a —

«— Iy =—0.8a —»|

« ly= —0.6a —|—%—_|80 WATT
DISSIPATION |

lg=—0.5a —|

l«— lg=—0.4a —|

l— |!=—0.3¢ —

Ic—COLLECTOR CURRENT—amps

le—lp=—0.2a —

-6
—4 < lg=—0.1a —»| )\

h,;—FORWARD CURRENT TRANSFER RATIO

N

-2 7 _L —0.04 -0.1 —04-10 —4.0-10.0—-40.0
- Ic—COLLECTOR CURRENT—amps
o —2.0 [} —-20 —40 —60

Ve—COLLECTOR-EMITTER VOLTAGE— volts

0

GET OFF-THE-SHELF DELIVERY AT FACTORY PRICES
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CURRENT TRANSFER AND

TRANSCONDUCTANCE CHARACTERISTICS
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L
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Vpe—BASE EMITTER VOLTAGE— volts

—-04 —08 -12 -16 =20
1;—BASE CURRENT—amps
Vpe—BASE-EMITTER VOLTAGE— volts

DISSIPATION DERATING CURVE

W o T
TYPICAL TH‘ERMAL RES‘ISTAN CE —|0.7°C|/watT

| | | [ | I
MAXIMUM THERMAL RESISTANCE —0.88°C/w

<

lcgo—COLLECTOR REVERSE CURRENT—ma

N

10 20 30 40 50 60 70 80 90
MOUNTING BASE TEMPERATURE —°C
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TYPES 2N514, 2N514A, 2N514B

TYPICAL CHARACTERISTICS
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JUNCTION TEMPERATURE

P

P
1

[}
0

—10 —20 —30 —40 —50 —60 —70 —80 —90
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TYPES 2N514, 2N514A, 2N514B

TYPICAL CHARACTERISTICS AND APPLICATION NOTES

———— +2.1volts

INPUT VOLTAGE
AT POINT A

0 volts

Ton is time from Ty until 0.9 1,

tq is time from Ty until 0.1 1;
ty is time from 0.1 I until 0.9 I

10
‘ﬁse{"_qo"s“ —>

—12.6 volts

29.4 ohms

+
2v

T

tg~=0.1 Ton !
K1 is a mercury contact relay
All power sources are batteries

i —

I Rg Ton
—3.0a 3.81 ohms

11.5 usec

INPUT VOLTAGE
AT POINT A

4 psec
6 usec

ts is time from T until 0.9 I
ty is time from 0.9 Icuntil 0.1 1,

Igz = —Ip1 Rg Rg Ry

3.0a 4.24 ohms | 3.81 ohms | 1.41 ohms RLand K2 uee foapcuryeontict reizys

All power sources
e 1

DC-TO-DC POWER CONVERTER

L5 may be wound according to the output
620-WATT OUTPUT AT 90% EFFICIENCY

voltage desired, allowing about 0.639 turns per
volt. The wire size should be large enough to
allow one circular mil per millampere. The
output current and load will then determine
D3; D4, D5, D6 and C4.

L2, L3—17 turns each #10 bifilar wound

L1, L2—4 turns each #16

Q1, Q2—2N514B 80 volt 25 amp each mounted
on a min of 200 sq. in. of %" aluminum to be
good to 50°C.

D1—1N1124 mounted on a min of 1 sq. in. of
exposed aluminum 1/16” thick.Operation
to 50°C.

R1—1K ohms % watt

R2—1.50hms 20 watt

R3—2 ohms 20 watt

C1—500 uf @50 volt(must not be omitted)
C2, C3—20uf @20 volt

Frequency about 1 kc.

Core-type 50022-2A Magnetics, Inc.




TI'S COMPLETE LINE OF GERMANIUM TRANSISTORS

AVAILABLE OFF-THE-SHELF AT FACTORY PRICES

( Collector Conversion Alpha
Collector hge® Reverse Current Gain db Audio Cutoff
Dissipation| Collector current or leo or Gain Frequency
Case Former at 25°C  |Voltage-v ma heg max Res db me Bulletin
Type Type Designation mw max max min max pua v typ min avg Number
Computer-mesa type 7N705 U 300 —15 —50 25@ 10 ma 3 =5 | 30 ohms Rgg 750 DL-S 1081
ultra-high-speed INT10 U 300 —15 —50 20 @ 10 ma 3 -5 3) ohms Reg 250 DL-s 1128
Computer-mesa type i
yltra-high-qwed
ron-saurating o | 2nizss s 750 —25 —100_ | “8@ 10 ma, 100 me 10 —15 700
Comater-alloy v pnp | 2N395 X 150 —30 —250 20 @ 10 ma 150 —15 4.5 DL-S 1119
pnp 2N396 X 150 —30 —250 30 @ 10 ma 150 —20 8
pnp | 2N397 X 150 —30 —250 40 @ 10 ma 150 —15 12
pnp | 2N1093 X 320 150 —30 —250 50 200 —6 —20 8
npn | 2N1302 Y 150 25 300 20 50 typ @ 10 ma 6 25 4.5 DL-S 1136
pnp | 2N1303 i 150 —=30 300 20 50 typ @ 10 ma 6 25 4.5 DL-S 1136
npn | 2N1304 ¥ 150 25 300 40 70 typ @ 10 ma 6 25 8 DL-S 1136
pnp | 2N1305 Y 150 —30 300 40 70 typ @ 10 ma 6 25 8 DL-S 1136
npn | 2N1306 ¥ 150 25 300 60 100 typ @ 10 ma 6 25 12 DL-S 1136
pnp | 2N1307 Y 150 —30 300 60 100 typ @ 10 ma 6 25 12 DL-S 1136
npn | 2N1308 Y 150 25 300 80 150 typ @ 10 ma 6 25 20 DL-S 1136
pnp | 2N1309 Y 150 —30 300 80 150 typ @ 10 ma 6 25 20 DL-S 1136
Computer power
core driver
pnp | 2N1046 K 15w —80 —3a 40 (70 typ) —lma —40 12 DL-S 974
Very high frequency
2N1141 N 750 —=35 —100 “12db @ 10 ma, 100 me —5 —=15 30 ohms Rgg 750 DL-S 1032
pnp | 2N1142 S 750 —30 —100 #10db @ 10 ma, 100 mc —5 —15 30 ohms Reg 600 DL-S 1032
2N1143 S 750 =25 —100 4 8db @ 10 ma, 100 mc =5 —15 30 ohms Reg 480 DL-S 1032
2N1195 S 225 —30 —40 #12db @ 10 ma, 100 mc -5 —20 30 ohms Reg 750
2N248 A 30 =25 -5 20 typ —10 —12 50 DL-S 661
Radio RF, converter, 2N1107 A 30 —16 -5 ~34db at 455kc —10 —-12 DL-S 1017
osc and IF 2N1108 A 30 —16 -5 “33db at 455ke —10 —12 DL-S 1018
2N1109 A 30 —16 —5 420db at 455kc —10 —=12 DL-S 1019
pnp | 2N1110 A 30 —16 =5 229db at 455kc —10 =12 DL-S 1020
2N1111 A 30 —20 -5 225db at 455ke —10 —12 DL-S 1020
2N1111A A 30 —20 =5 225db at 455ke —10 —12 DL-S 1021
2N1111B A 30 =27 =] 225db at 455kc —10 —12 DL-S 1021
Audio 2N185 A 352 150 —20 —150 50 (70 avg) —15 —20 39/261 DL-S 610
output 2N238 A 310 50 —20 —150 30 (50 avg) —20 —20 37 DL-S 638
2N291 E 357 180 =25 —200 30 (45 avg) =25 —25 31/221 DL-S 672
pnp | 2N680 A 150 —20 —150 (35avg) | —14 =12
2N1370 Z 150 =25 —150 80 —14 2
§ 2N1371 z 150 —45 —150 80 —14 2
( 2N1273 z 150 =15 —150 50 —14 2
2N1274 & 150 —25 —150 50 —14 2
Power and 2N250 K 356 25w =30 —3a_ | 30at0.5a —1ma —30 30 12 ke DL-S 726
medium power pnp | 2N251 K 356A 25w —60 —3a 30 at 0.5a —2ma —60 30 12 ke DL-S 727
audio 2N1382 z 200 =25 —200 80 —14 2
2 N1383 2 200 —25 —200 50 —14 2
General 2N364 A 200A 150 30 50 9@l ma 19 10 30 2.5 DL-S 944
purpose npn | 2N365 A 201A 150 30 5 |19@1ma 49 10 30 3 DL-S 944
2N366 A 202A 150 30 50 49@1ma 142 10 30 3.5 DL-S 944
204A A 150 60 50 @1 ma 49 10 30 2.5 DL-S 943
2N368 A 301 150 —=30 —50 19@1ma 49 —20 —30 1 DL-S 873
2N369 A 302 150 =30 —50 49 @ 1 ma 142 =20 —30 13 DL-S 873
2N1372 4 250 —25 —200 45* —7 2
2N1373 z 250 —45 —200 45% —7 2
2N1374 z 250 —25 —200 70* =7 2
pnp | 2N1375 z 250 —45 —200 70* =i 2
2N1376 Z 250 —25 —200 95* =7 2
2N1377 Z 250 —45 —200 95* = 2
2N1380 z 250 —12 —200 100 —14 2
2N1381 Z 250 —25 —200 100 —14 2
2N1378 Z 250 —12 —200 200* —14 2
2N1379 z 250 —25 —200 200* —7 2
Medium 2N1038 T 1.25w —40 —3a 20 @1a 60 —125 —20 0.2 ohm Rcs DL-S 1065
power pnp | 2N1039 i 1.25w —60 —3a 20 )1a 60 —125 =30 0.2 ohm Res DL-S 1065
2N1040 m 1.25w —80 —3a 20 7,1a 60 —125 —40 0.2 ohm Res DL-S 1065
2N1041 T 1.25w —100 —3a 20 @la 60 —125 —50 0.2 ohm Rcs DL-S 1065
power 2N456 K 50w —40 —5 40@la @200 —2ma —40 0.048 ohm DL-S 909
2N457 K 50w —60 =5 40@la @200 —2ma —60 0.048 ohm DL-S 909
2N458 K 50w —80 —=5 40@la @200 —2ma —80 0.048 ohm DL-S 909
2N511 K 80w 40 10 10 at 10a —2ma —20 0.025'0hm DL-S 1050
2N511A K 80w 60 10 10 at 10a —2ma —30 0.025 ohm DL-S 1050
2N511B K 80w 80 10 10 at 10a —2ma —40 0.025 ohm DL-S 1050
2N512 K 80w 40 15 10 at 15a —2ma —-20 0.025 ohm DL-S 1051
2N512A K 80w 60 15 10 at 15a —2ma —30 0.025 ohm DL-S 1051
2N512B K 80w 80 15 10 at 15a —2ma —40 0.025 ohm DL-S 1051
2N513 K 80w 40 20 | 10at20a —2ma____ —20 | 0.025ohm DL-S 1052
pnp | 2N513A K 80w 60 20 10 at 20a —2ma —30 0.025 ohm DL-S 1052
2N513B K 80w 80 20 10 at 20a —2ma —40 0.025 ohm DL-S 1052
2N514 K 80w 40 25 10 at 25a —2ma —20 0.025 ohm DL-S 1053
2N514A K 80w 60 25 10 at 25a —2ma —30 0.025 ohm DL-S 1053
2N514B K 80w 80 25 10 at 25a —2ma —40 0.025 ohm DL-S 1053
2N1021 K 50w —100 —5 23 at 5a avg. —2ma —100 0.08 ohm DL-S 963
2N1022 K 50w —120 -5 23 at 5a avg. —2ma —120 0.08 ohm DL-S 963
2N1042 B§ 20w —40 -3 20 at 3a 60 —125 —20 0.16 ohm DL-S 1066 i
2N1043 B§ 20w —60 -3 20 at 3a 60 —12§ —30 0.16 ohm DL-S 1066
2N1044 B§ 20w —80 -3 20 at 3a 60 —125 —40 0.16 ohm DL-S 1066
2N1045 BY 20w —100 -3 20 at 3a 60 —125 —50 0.16 ohm DL-S 1066
( istor
phototransistol pn | 800 - % 5 -
* Current Gain (hfe) spread 2:1 or less T Min. audio power gain—Class A/Class B. § To specify case type C add suffix (—1) to type number To specify case type T add suffix (—2) to type number

FOR OFF-THE-SHELF DELIVERY ON ALL TI SEMICONDUCTORS AND COMPONENTS, ORDER IN THE FOL-
LOWING QUANTITIES: silicon and germanium transistors, silicon diodes and rectifiers, carbon
film resistors, 1-999; sens/stor silicon resistors, 1-499; tan-Tl-cap tantalum capacitors, 1-99.




BUILT-IN

RELIABILITY

GERMANIUM TRANSISTOR

APPLICATION NOTES

630 WATT DC-TO-DC POWER CONVERTER 907% EFFICIENT

) +1\-
1K Lt AAA-2
174 w DI 15a | .
= . 20w
bod <
INPUT 500 | _ N . Jﬁ“
Low Rgs (0.052) at high temperatures 2g voLts M A 2N514B L2 D3 -
insured by large ring emitter-base 25 AMPS  50v N 4
area. Leakage currents minimized by ‘j ) . o
all welded construction . . . no con- L5
taminating solders or fluxes used! 2N5148 L3 : D2
= 5
[ ]
20pf L4
20v
L
2a 20w
NOTES

High current-carrying capacity and
maximum safety against over-heating
provided by heavy 90-mil emitter lead.

D4, D5, and C4.

L5 may be wound according to the output voltage desired,
allowing about 0.639 turns per volt. The wire size should
be large enough to allow one circular mil per millampere.
The output current and load will then determine D2, D3,

L2, L3—17 turns each #10 bifilar wound
L1, L2—4 turns each #16

Core-type 50022-2A Magnetics, Inc.
Q1, Q2—2N514B 80 volt 25 amp each mounted on a mini-
mum of 200 sq in. of % ” aluminum for operation up to 50°C.

D1—1N1124 mounted on a minimum of 1 sq in. of exposed
aluminum 1/16” thick. Operation to 50°C.

Frequency about 1 kc.

REDUCE YOUR COMPONENT COSTS‘

WITH ONE T1 POWER TRANSISTOR!

Save on overall costs and up your circuit reliability by
selecting one specific TI germanium power transistor
for your high power circuitry job. The need for tran-
sistor paralleling is greatly reduced...and, in many
applications, eliminated ... with TI’s newest high
current alloy-junction power transistor series. If you
are using two types in parallel for a 25-amp job, save
by using one TI high current alloy-junction transistor!

Ranging from 10 to 25 amps in 40, 60, or 80 volt types, all

units feature guaranteed gain at maximum rated cur-
rents and 1.5 volts Vy. For your high current switching
applications, all types highlight typical switching times
at 25°C of 12.0 usecs (t,,) and 7.0 usecs (tos).

GET OFF-THE-SHELF DELIVERY at factory prices in 1-999
quantities on these high-reliability germanium transistors,
use-proved by hundreds of customers and guaranteed for
one full year by TI!

. . N N N 2 \ g b g )
maximum ratings at 25°C s F &S F Yy g 5?" & & g F F .
s & & 8 & ~ N & L & & 5§ §
Veso Collector-to-Base Voltage (I, = —5ma, Iy = 0) —40 —60 —80 —40 —60 —80 —40 —60 —80 —40 —60 —80 v
Veex Collector-to-Emitter Voltage (Vg = 4-0.2v, I; = —5ma) —40 —60 —80 —40 —60 —80 —40 —60 —80 —40 —60 —80 v
Vego Emitter-to-Base Voltage (I; = —5ma, I¢ = 0) —30 > —30 —30 —30 v
le DC Collector Current —10 —15 —20 —25 a
le DC Emitter Current 10 15 20 25 a
Ig Base Current —5 a
Total Dissipation 80 w
E; Junction Temperature 95 °C

your authorized
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