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2NI05
JUNCTION TRANSISTOR

‘ GERMANIUM P-N—P ALLOY TYPE

Por amall stéral sudio fraguonoy appliczatinne

GENERAL DATA

Electrical:
Minimum DC Collector-to-Base Voltage

for dc collector current of -10 pamp
‘ with emitter open, and at am-

bient temperature of 25°C . . . . . . .. -35 volts

Maximum OC Collector Current foi

dc collector~to-base vol tage of -12

volts with collecto: upen, and at

ambient temperature of 25°C . . . . . . . -5 pamrp
. Mechanical:
Mounting Position . . o o & ¢ v v v v v o s s e e e e e Any
Maximum Length (Exc)udmg flexible leads}) . . . . . . 0.255"
Maximum Diameter. . . . « v v o & v o v o 0 0 0 0 e . ()0t "
Page. i s B SRR - P e s B W o - Metal, Insulated
Envelope Seals. . . . . . « . ¢ v v o v v v 0. Hermetic
Leads, Flexible . . . . . . « v ¢ v 4 v v v v 0 v o v e 0. 2
LeNgthe « v v v v e e e e e e e e e e 1.5" + 0.015"
Orientation and diameter. . . . . . See Dimensional Outline
at front of this Section
BOTTOM VIEW
@
Lead 1-Emitter Lead Z - Collector
(Req tand)
Lead 2 - Base 0] ~@
AUDI0-FREQUENCY AMPLIFIER —- Class A
. Maximum Ratings, Absolute Values:
DC COLLECTOR-TO-BASE VOLTAGE. . . . . . . . -25 max. volts
MCNCORLECTORNCURRENT IS el e & B2 Y - -15 max. ma
DC EMITTER CURRENT. . . . . + « v« + « « 15 max. ma
COLLECTOR DISSIPATION . . . . . . . . . .. 35 max. mw
AMBIENT TEMPERATURE (During operation}. . . 50 max. o8
‘ STORASE-TEMPERATURE RANGE . . . . . . . . . -55 to +i( e

Characteristics, At Ambient Temperature of 25°C:
Common-Fmitter Circuit, Base Input

DC Collector-to-Emitter Voltage . . . . -1l. -4 volts
DC Collector Current. . . . . . . . ar 0. B ek ma
Power Gain:
. With load resistance = 4700 ohms,
and input resistance = 4700 ohms. . s 1t
¥ith load resistance = 20,000 obms,

and input resistance = 2300 ohms. . - 42 ak
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2NI05
JUNCTION TRANSISTOR

Noise Factor:
Measured with a noise diode and
thermocouple voltmeter with load
resistance = 20,000 ohms, gen-
erator resistance = 1000 ohms,
and eqguivalent noise bandwidth
= 12.3 kc-with geometric mean

of 300 cps

Maximum value. « & « & o o &« & & 16%S) - db

Typical value. . . . « « « « « . 7.5 - db|
Small-Signal T Parameters:®
DC Collector-to-Emitter Voltage (Vcg). -1.3 -4 volts
DG Collector Current {Ic). . . . . . . -0.3 -0.7 ma
Emitter Resistance (re). . . . . . . . 73 34 ohms
Base Resistance {rp) . . . . . . . . . 1400 976 ohms
Mutual Resistance {rp) . . . . . ... 3.66 3.39 megohms|
Collector Resistance (re). o o o v o & 3.74 3.45 megohms
Current Transfer Ratio (af)® . . . . . -45 -55
Smali-Signal Hybrid-7 Parameters:”®
OC Collector-to-Emitter Voltage (Vcg). -1.3 -4 volts
DC Collector Current {lc). . . . . .. -0.3 -0.7 ma
Resistance rybte o« o v « o o o o » o » 260 250 ohms
Conductance Qpig « o « « « « « o « o & 220 380 umhos
CONQUCLaNCe Grge o o o « « o = o« o o o 3.1 4.5 umhos
Conductance Gptc o o « « o « o o o o s 0.20 0.21 pumho
Capacitance Cpig « « » o « o o « « « » 2500 4500 ppf
Capacitance Cpig v v v v v v o 4 o o 27 17 puuf

Intrinsic Transconductance {gp). . . . 10000 21000  wmhos
Freauency® for

unity power amplification. . . . . . 1.9 2.6 Mc
Smali-Signal N Parameters:”
DC Collector-to-

Emitter Voltage {Vce). . . . . -1.3 -4 volts
DC Collector Current {10}, . . . -0.3 -0.7 ma
input Resistance, outpug

circuit shorted (h;) . . . . . 4800 2880 ohms

Reverse Voltage Transfer

Ratio, input circuit

open (he)o o v o v oL 9.1x107% 5.5x107*
Forward Current Transfer

Ratio, output circuit

shorted (he) . . . . L . ... 45 55
Output Conductance, input
circuit open (ho). . . . . .. 12.4 16.3 umhos

* As derived from corresponding equivalent circuit shown under type
2N 104,

® Measured at 1 hc.

See next page.
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2Ni105
JUNCTION TRANSISTOR

Common-Base Circuit, Emitter Inpui

DC Collector-to-Base Voltage. . . « « « « & -4 volts
DC Collector Current. « o « « o o o « « o o =0.7 ma
Power Gain:

With load resistance = 0.5 megohm,

and input resistance = 180 ohms . . . . . 33.2 db
Frequency at which the current transfer

ralio drops to one—half the square

root of two times its.value at 1 k¢ . . . 700 ke
Common-Collector Circuit, Base Input
DC Emitter-to—Collector Voltage . . . . . . 1.3 volts
DC Emitter Current. . o v v o o o o o o« » 0.3 ma
Power Gain:
With load resistance = 13,000 ohms,
and input resistance = 0.5 megohm . . . . 16 db

® tnis frequency (figure of merit) may be calculated from the equation
1 ' 9
t=— 0
wnyYrop: Cpec Cove

OPERATING CONS1DERATIONS

The 2N105 should not be connected intoor disconnected from
circuits with the power on because high transient currents
may cause permanent damage to the transistor.

The flexible Leads of the 2N105 are usually soldered to the
circuit elements. Soldering of the leads may be made
close to the glass stem provided care is taken to conduct
excessive heat away from the lead seal. Otherwise, the
heat of the soldering operation will crack the seals of
the leads and damage the transistor.

656 EMICONDUCTOR Division  TENTATIVE DATA 2
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2NI105

AVERAGE COLLECTOR CHARACTERISTICS
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2NI05
e AVERAGE COLLECTOR CHARACTERISTICS
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2NI0S
OPERATION CHARACTERISTICS
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AVERAGE COLLECTOR CHARACTERISTICS
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2NI05
OPERATION CHARACTERISTICS
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2NI05
OPERATION CHARACTERISTICS
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OPERATION CHARACTERISTICS
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2N247 S

DRIFT TRANSISTOR

GERMAN UM P-N—P ALLOY TYPE
‘ For radio-frequency amplifier applications

GENERAL DATA
Electrical, At Ambient Temperature of 25°C:

Minimum DC Collector-to—-Base Voltage
for dc collector current of =50 pamp
with emitter open. . . « « . « « ¢ ¢ & & -40 volis
ximum DC Collector Current for
dc collector-to-base voltage of -1
volt with emitter open. « « « « « . . . -10 pamp
Maximum OC Collec¢tor Current for
dc collector-to-base voltage of -30
volts with emitter open. . « « « « « o & -16 pamp
inimum DC Emitter-to-Base Voltage
for dc emitter current of =50

wamp with collector open. . . . « . « . -1 volt
Mechanical:
Mounting POSition. o v v ¢« v v o v v o oo u e e e .. Any
Maximum Length (Excluding flexible leads). . . . . . . 0.375"
Maximum Diameter .« o« o« o o o o o o o o o o o o o s o o 0.360"
CASE & o o o o o o o o o o o 4 o 0 00 e e s Metal, Insulated
Envelope Seals o« v v v v v o v o v o s o o e s e .. Hermetic
Leads, Flexible. o v v v v v v o v o 0 o o o o o o o 0 o 4

Minimum length « o o v v v v o 0 o b b e e e e e e e Ao

Orientation and diameter . . . . . . See Dimensional Outline

Lead 1-Emitter Lead 3 - interlead
Metal
( Case

Lead 2 - Base é o Lead 4 -Collector

. RAD|O-FREQUENCY AMPLIFIER ~- Class A
Maximum Ratings, Absolute Values:
DC COLLECTOR-TO-BASE VOLTAGE . . . . « « & -35 max. volts|
DC EMITTER-TO-BASE VOLTAGE . . . « « « « & -1 max. volt
DC COLLECTOR CURRENT . . & ¢ ¢ ¢ ¢ ¢ & o & -10 max. ma
EMITTER CURRENT . . . v v ¢« ¢ ¢ o o « & 10 max. ma|
dgmcrore DISSIPATION (At ambient
temperatures up to 719C) . . . . . . .. 35 max. mw
AMBIENT TEMPERATURE {During operation} . . 71 max. oC
STORAGE-TEMPERATURE RANGE. . . . . . . . . -55 to +85 O

Characteristics, At Ambient Temperature of 25°C:
Common~Emitter Circuit, Base Input

.’C Collector-to-Emitter Voltage. . . « . « -9 volts
DC Collector Current « v v ¢ o ¢ ¢ « o & « -1 ma|
Current Transfer Ratio tae)® . o . o . . . -60
[ ]

: See next page.
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v 2N247
DRIFT TRANSISTOR

Small-Signal Hybrid-ow Parameters:* .
DC Collector-to-Emitter Voltage (Vcg). . -9 volts
DC Collector Current (Ic). . . . . . . . -1 ma
Resistance rpp' » v v v v v v v o v W 40 ohms
Conductance gpie . . . e e e e 640 umhos
Conductance gce (Apprnx ) e e e e e 0 umho,
Conductance gpic (Approx.) . . . . . . . 0 pﬂlh‘
Capacitance Cpig o v v v v v v v v v o W 200 .
Capacitance Cpic . . . o 1.7 puuf

Interlead Capacitance between coHector
and base leads with interlead shield
connected to ground and all leads

cut to 5/16" . . . .. 5 0 o 0.003 upf
Intrinsic Transconductance (gm) .. 37000 umh
Frequency® for unity power ampl ification. 132 .
Common-Base Circuit, Emitter Input
DC Collector-to-Base Voltage e e e e -9 volts|
DC Collector Current ., . . 0000 0 -1 ma|
Current Transfer Ratio (af) e 0.984

Frequency at which the current transfer
ratio drops to one-half the square
root of 'two times its value at 1 kc. . 30 Mc
Typical Operation, At Ambient Temperature of 25°C:
Common—Emitter Circuit, Base Input

At frequency of 1.5 10.7 Ne
DC Collector-to-Emitter Voltage. . . . -9 -9 wvolts
DC Collector Current . . . . . . . .. -1 -1 ma
DC Base-to-Emitter Voltage . . . . . . -0.2 -0.2 volt

Input Resistance, output

circuit shorteo. « .« « ¢ ¢« v o o o & 1350 170 oh
Qutput Resistance, input

circuit shorted. . . . . . ... .. 70000 4500 ohr
Power Gain®, . . . . . . . . ¢ . v . . 45 24 db)

* As derived from corresponding equivalent circuit shown under type
2n104.

® this frequency (figure of merit) may be calculated from the equation
[ 1o/ 9m
- ALy Coec Chee

Measured at 1 kc.

4 Measured ina single-tuned unilateralizedcircuit matched to the generator]
and 1oad impedances for maximum transfer of power. Transformer insertion
losses not included.

OPERATING COMSIDERATIONS '

The 2N247 should not be connected into or disconnected
from circuits with the power on because high transient
currents may cause permanent damage to the transistor.

12-56 TENTATIVE DATA 1
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2N247
DRIFT TRANSISTOR

\&)

.l'he flexible leads ot the ZN247 are usuall, soldered to the
circult elements. Soldering of tha teads may be made
close to the glass stem provided care is taken to conduct
excessive heat away from the lead seal. Otherwise, the
heat of the soldering operation will crack the seals of
the leads and damage the transistor.

hen dip soldering is employed in the assembly of printed
circuitry using the 2N247, the temperature of the solder
should not exceed 230°C for a maximum immersion period of
10 segonds.

.360"MAX.
& e

375" METAL_CASE
MAX. WITH
EXTERNAL
' INSULATING
COATING

15" I I " ——{
° .080" MAX,

i INSULATION
I' RUNDOWN

4 LEADS
5
017" ‘_'%%I,. DIA.

\_INTERLEAD SHIELD,

048" £.007" |- I METAL CASE
0484007 e |
. —»f .19271.007" be—
92¢S-9122RI
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AVERAGE COLLECTOR CHARACTERISTICS
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2N247
AVERAGE CHARACTERISTICS

1 -

LOMNMOMN -BaSE CIRCUIT, EMITTER INPUT | it

AMBIENT TEMPERATURE=25°C 3 -
AFREQUENCY AT WHICH THE CURRENT 4

TRANSFER RAT'C DROPS TO ONE-HALF 7

1

THE SQUARE ROOT OF TWO TIMES ITS
501 VALUE ATIKC. ‘ i

40f = mizitsrtinistiaisisaiss *‘,‘l
i ! s 1 i '
v - pe - o - : =

reoslr B ST IL S

©cOLLECTOR MILLIAMPERESE -

Y =MEGACYCLES

AFREQUENC
-
t
{
i
i

o =2 a7 -e -8 Si6T T -2
~OLILECTOR-TO-BASE VOLTS

COMMON=-EMITTER CIRCUIT, BASE INPUT i 3 {
AMBIENT TEMPERATURE =25°C =3
FREQUENCY (KC) = | - 1

RATIO (a@¢)
25 .r
(=] S

COLLECTOR MILLIAMPERES =-1

)

RENT TRAN
'
EN
(o]

g

-4 -6 -8 -10 -12 ‘13 -ie
COLLECTOR-TO-EMITTER VOLTS

SEMICONDUCTOR DIVISION 92CM=91C6RI

IMERVIE HEw PR



2N247
AVERAGE CHARACTERISTICS
s T T P e R e T I '{_—I""'

2~5LCOMMON BASE CIRCUIT, EMITTER OPEN

AMBIENT TEMPERATURE 25 C

MICROMICROFARADS

COLLECTOR TRANSITION CAPACITANCE —

0 -2 -4 -6 -8 -10 -12
COLLECTOR-TO-BASE VOLTS

S S e YT | T ST U e e e
COMMON-EMITTER CIRCUIT, BASE INPUT
f- AMBIENT TEMPERATURE = 25 °c
-: COLLECTOR MILLIAMPERES = ~1|
2 FREQUENCY (MC) = 1.5
® INPUT RESISTANCE, OUTPUT CIRCUIT SHORTED.
A OUTPUT RES'STANCE INPUT CIRCUIT SHORTED.
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2N33I
JUNCTION TRANSISTOR

GERMAN |UM P-N-P ALLOY TYPE

‘ For small-siénal audio-frequency-amplifier applications

Supersedes Type 2N206

GENERAL DATA
Electrical:
Maximum DC Collector-Cutoff Current
‘ (Icgo) for dc collector-to-base
volts = -30 with emitter open,
and at ambient temperature of
259 C. .. -16 ual
Max imum DC Emltter Cutoff Current
(Iego) for dc emitter-to-base
volts = -12 with collector open,
. and at ambient temperature of
256 C. . . -16 Jre}
|0C Cot lector-to-Emitter Saturation
voltage for dc collector ma. =
-150, dc base ma. = -6, and at
ambient temperature of 25° C . . . -0.18 volt
Junction-Temperature Rise {In
free arr). . . . ... .. ... 0.3 OC /mw|
Mechanical:
Operating Position . . e e e o . . JAny
Max inum Length (Excludan flex|ble leads) e ... 002607
Max imum Diameter . . . . . . . .. 0.370"
Dimens.onal Qutline. . . . . . . . . . . ... - JEDEC No. T0-9
Case . . Metal
EnvnlopeSeals...................Her‘metic
Leads, Flexible. . . . . . . . . . .. .. 3
Minimum length . . . 9 600000 00 R
Orientation and dlameter ... . . .See Dlmenslonﬂl Outline
Base . Lo . JEDEC No.E3-51]
. " BOTTOM VIEW
| Llead 1- Emitter @ Lead 3 -Collector
3
‘ Lead 2 - Base
AUDI0-FREQUENCY AMPLIFIER — Class A
Maximum Ratings, Absolute-Naximum Values:
DC COLLECTOR-TO-BASE VOLTAGE . . . . . . . -30 max. volts
.DC EMITTER-TO-BASE VOLTAGE . . . . . R -12 max. volts]
DC COLLECTOR CURRENT . . . . . . . . . . . =200 max. maj
DC EMITTER CURRENT . . . . . . . . . . . 200 max. ma
6-59 SEMICONDUCTOR and MATERIALS DIVISION TENTATIVE
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v 2N33|
JUNCTION TRANSISTOR

ICOLLECTOR DISSIPATION:

At ambient temperature of 25° C. . . . 200 max. mw

At ambient temperature of 55° C. . . . 60 max. mw

At ambient temperature of 719 C. . . . 25 max. mw
JAMB1ENT TEMPERATURE (During operation) . 71 max. oc
STORAGE-TEMPERATURE RANGE. . . . . . . . -65 to +85 oC
Characteristics, At Ambient Temperature of 25° C: .

Common-£Emitter Circuirt, Base Input

DC Collector-to-Emitter Voltage. . . . . -6 volts
DC Emitter Current . . . . . . . . . .. 1 ma
Small-Signal Current Gain® . . . . . . . 50
Power Gain:

With load resistance = 70,000 ohms, .

and input resistance = 912 ohms. . . . 44 db
Noise Factor:

Measured with a noise diode and

thermocouple voltmeter with load

resistance = 20,000 ohms, gener-

ator resistance = 1000 ohms, and

equivalent noise bandwidth = 12.3

kc with geometric mean of 300 cps. . . 9 db
OC Collector-to-Emitter Voltage. . . -1.5 -1.5 -1.5 volts
OC Collector Current . . . . . . . . -50 -100 -150 ma
0C Current Gain. . . . . . . . ... 60 55 50
Small-Signal T Parameters:®
0C Collector-to-Emitter

Voltage (Vee). . . . . . . . . .. -3 -6 volts
DC Emitter Current (Ig). . . . . . . 0.5 1 ma
Emitter Resistance (re). . . . . . . 43.4 19.6 ohms
Base Resistance {rp) . . . . . . .. 650 530 ohms
Mutual Resistance {rm) . . . . . . . 2.09 2.1 megohm
[Collector Resistance (r¢). . . . . . 2.14 2,14 megohms
Current Gain® {afe). o . . . . . .. 42 50
Small-Signal Hybrid-7 Parameters:®
DC Collector-to-Emitter

Voltage {Veg). . . . . . . . . .. -3 -6 volts
DC Emitter Current (Ig). . . . . .. 0.5 1 mz.
Resistance rpbTe « + v o v o« o o « 88 84 ohms
Conductance gpte « « « o« « « « « « 412 692 pumhos
Conductance gee. « « « « « o « « o & 5 7.65 pmhos
Conductance gpre « « « o « o o o o o 0.357 0.323 umho
Capacitance Cpte « « o o « « « o o . 2920 4750 ppf
Capacitance Cpie « o « « v v« o o & 49 36 pupf
Intrinsic Transconductance (gm). . . 17300 34600 pth‘
Small-Signal H Parameters:®
DC Collector-to-Emitter

Voltage (Veg). . . . . . o o o .. -3 -6 volts|
6-59 TENTATIVE
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2N33I
JUNCTION TRANSISTOR

‘C Emitter Current (Ig). . . 0.5 1 ma
Input Resistance, output
circuit shorted (h;) . . . 2510 1530 ohms
Reverse Voltage Gain, input
circuit open (he). . . . . B.69 x 1004 4.67 x 1074
Forward Current Gain, output
circuit shorted (hs) . . . 42 50
‘utput Conductance, input .
circuit open {ho). . . . . 20 x 10°% 23.8 pmhos
Common-Hase Cireurr, Emiirer Imput
DC Collector-to-Base Voltage . . . -3 -6 volt:
DC Emitter Current . . . . . . . . 0.5 1 ma
Small-Signal Current Gain® . . . . 0.976 0.980
.\]pha-Cutoff Frequency . . . . . . 0.95 1.16 Mc

" Measured at 1 kc.
* &s derived fromcorresponding equivalent circult shosn under type 2N104.

OPERATING CONSIDERATIONS

The 2N33) shculd not be connected into or disconnected
from circuits with the power onbecause high transient currents
may cause permanent damage to the transistor.

The flexible leads of the 2N33| are usually soldered to
the circuits elements. Soldering ot the leads may be made
close to the glass stem provided care is taken to conduct
excessive heat away fromthe lead seal. Otherwise, the heat of
the saldering operation will crack the glass seals of the
leads and damage the transistor.

The 2N33! is intended for use in single-side printed—
circuit boards and in conventional wire-in-type circuits. |[f

he 2N331 is used in double-side printed-circuit boards zr in
‘rinted—circuit boards utilizing eyelets, it may be necessary
to use an insulating washer or similar standoff device made
of good dielectric material toprevent the sofder from shorting
the leads to each other or to the board.

When dip soldering is employed in the assembly of printed
circuitry using the 2N3%*{, the temperature of the solder should
ot exceed 255° C for amaximum immersion period of I0 seconds.

6-59 SEMICONDUCTOR and MATERIALS DIVISION TENTAT I VE
RADIO CORPORATION OF AMERICA, SOMERVILLE, NEW JERSEY DATA Z
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2N33l
JUNCTION TRANSISTOR

.335 MAX.
275" MIN.
DIA.

2607MAX,
.200"M1N.

ol

&3

b=
\

3 LEADS

« +.002" 1,

EMITTER 017" Zg0 1 DIA-
(SEE NOTE)

92CS-9371R4

NOTE: THE SPECIFIE N T

5
Je
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2N456
POWER TRANSISTOR

GERMANIUM P=N—P ALLOY TYPE
For lIndustrlal and military applications

GENERAL DATA

Mechanical:
Operating Position. . . . . . . . . . . o o o o .. Any
Maximum Overall length. . . . . . . . . .. .. ... 0.88"
Maximum Seated Length . . . . . . . . . . . ... .. 0.40"
Maximum Length of Mounting Flange . . . . . . . . . . 1.562"
Maximum Width of Mounting Flange. . . . . . . . . .. 1.031"
(%585 0 6 0 0 © 06 0 0 06 000000000 O0O0GO0 00 Metal
Mounting Flange . . . . . . . . . . . . . ... Metal
Envelope Seals. . . . . . . v v Lo e e Hermetic
Socket. . . . . . Loranger Mfg Corp. No. 2149, or equivalent
Terminal Connections (See Dimensional Outline):
E-Emitter MOUNT ING FLANGE-
Collector,
Metal
B- Base £ B Case

INDUSTRIAL SERVICE

Such as in power-switching, dc-to-dc convert-
er, and audio-frequency-amplifier applications

Maximum Ratings, Absolute-Naximum Values:

PEAK COLLECTOR-TO-BASE VOLTAGE. . . . . . -40 max. volts|
PEAK EMITTER-TO-BASE VOLTAGE. . . . . . . —-20 max. volts|
PEAK COLLECTOR CURRENT. . . . . . . . . . -5 max. amp
PEAK EMITTER CURRENT. . . . . . . . . . . 5 max. amp
PEAK BASE CURRENT . . . . . . . . . . .. 3 max. ampj
TRANSISTOR DISSIPATION:®

At mounting-flange temperature of 25° C

orbelow. . . . . . . o0 oL 50 max. watts]

At mounting-flange temperature of 559 (. 29 max. watts|

At mounting-flange temperature of 85° C. 8 max. watts
MOUNT ING-FLANGE TEMPERATURE (During

0Peration). « « v v v 4w 0 e e e e e 95 max. %o
STORAGE-TEMPERATURE RANGE . . . . . . . . -65 to +100 °q

Characteristics, At Mounting-Flange Temperature of 25° C:

Common-Emitter Circust, Base Input

OC Collector-to-Emitter Voltage. . . . . . . . . -1.5 voltg
OC Collector Current . . . . . . . . . .« . .. -2 amg|
OC Current Gain (hgg)e o v v v o 0 0 0 oL L 52

8-59 SEMICONDUCTOR and MATERIALS DIVISION TENTATIVE
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2N456
POWER TRANSISTOR

Typical Operation:
In common-emitter, base-input, power-switching
circuit at mounting-flange temperature of 25° C

DC Supply Voltage . . . . . -28 -28 -28 =28 volts
DC Base-Bias Voltage. . . . o8 1.5 1.5 1.5 wvolts

"Turn-0n" Base Current. . . -6 -16.4 -56 -180 ma
"Turn-0ff" Base Current . . 0 0 0 o] ma
Base-Bias Resistor. . . . . 150 150 150 150 ohms
Generator Resistance. . . . 50 50 50 50 ohms
Load Resistor . . . . . .. 56 28 14 7 ohms
Switching Time:4

Delay time. . . . . . .. 10 10 10 10 pusec

Rise time . . . . . . .. 130 120 90 90 usec

Storage time. . . . . . . 25 20 20 15  pusec

Fall time . . . . . ... 85 80 80 65  usec
"On" Condition:™
DC collector-to-emitter

voltage . . . . ... =0.25 -0.6 -0.5 -0.7 wvolt
oC base—to—emltter

voltage . . . .. -0.39 -0.6 -0.75 -0.9 wvolt
DC collector current .. =-0.49 -0.98 -1.96 -3.9 amp

Driving power . . . . . . 2.34 9.9 42.6 160 mw
Transistor dissipation. . 123 600 873 2880 mw
Power gain. . . . . . .. 33.7 31.9 31.3 24.6 db
Efficiency. . . . . . .. 99.3 97.8 98.3 97.4 %
Power output. . . . . . . 13.1  26.8 54 106 watts

For applications not limited by thermal runaway, the maximum transistor-
dissipation ratingat a given mounting-flange temperature between 250 C
and 950 ¢ may be calculated from the following formula:

Py =Py = (T-25)/x
where:

P; = Maximum transistor-dissipation rating inwattsat a mounting-flange
temperature of T.

Po = Maximum !ranSIstor -dissipation rating inwatts at a mounting-flange
temperature of 259 C.

T = Mounting-flange temperature in OC.
K = Thermal resistance (i.u max. C/watt).
A “Turn-0n* Time = Ty + Tp; *Turn-0ff" Time = T, + Ty
- "gn" Condition KRquations:
Driving power = DC base-to-emitter voltage x DC base current

Transistor dissipatijon = (DC collector-to-emitter voltage x 0C
collector current) + driving power

Power output = (DC supply voltage - DC collector-to-emitter voltage)
x DC collector current

Power gain = Power output + driving power
Efficiency = Power output + (Power output + transistor dissipation)

8-59 SEMICONDUCTOR and MATERIALS DIVISION TENTATIVE
RADIO CORPORATION OF AMERICA, SOMERVILLE, NEW JERSEY DATA 1




2N456
POWER TRANSISTOR

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN
Unless otherwise specified, voltage valuesare grven with
respect to base and mounting-flange temperature = 25° C

Typical | Range Values
Values Nin.  Nax.

DC Collector Breakdown Voltage
(BVcgo) for dc collector ma.
= -2 with emitter open. . . - -40 - volts

0C Collectar—to—Emitter Break—
down Voltage:

(BVceo) for dc collector ma.

= =300 with base open . . . -30 | - - volts
(BVeeg) with base connected
to emitter. . . -50 l - - volts

DC Emitter Breakdown Vohage
{8V 0) for dc emitter ma.
= - wnh collector open. . . -60 -20 - volts

DC Collector-to-Emitter Satura—
tion Voltage (Vgg) for dec
collector amperes = -5 and

dc base amperes = -1. . -0.24 - -1 volt
DC Collector-to-Emitter Punch— l
Through Voltage (Vp). . . . . - -40 - volts

DC Collector—Cutoff Current

BO! *
For dc collector volts =

-0.5 with emitter open. . . -65 = - pa
For dc collector volts =

-30 with emitter open . . . -100 - -500 pa

Thermal Resistance. . . . . . . 1 - 1.4 OC/watt

OPERATING CONS IDERATIONS,
DIMENS{ONAL OUTLINE,
SUGGESTED MOUNTING ARRANGEMENT,
and
CURVES (Up to collector-to-emitter volts = U0)
shown under Type 2N4Y57 also apply to the 2NU56

8-59 SEMICONDUCTOR and MATERIALS DIVISION TENTATIVE
RADIO CORPORATION OF AMERICA, SOMERVILILE, NEW JERSEY DATA 2
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2N457
POWER TRANSISTOR

GERMANIUM P-N—-P ALLOY TYPE
For tndustrial and military applications

GENERAL DATA
Mechanical:

Operating Position. . . . . . . . . . « . .. e v e . . . Any
Maximum Overall Length. . . . . . .. . . ... ... . 0.88"
Maximum Seated Length . . 5 0booaoooo o UGN
Maximum Length of Mountxng Flange 2 00000000oGC 1.562"
Maximum Width of Mounting Flange ......... .. Lostt
Case. . . . . .. . ... L
Mounting Flange . . . . . . e e e e e e e e e . Metal
Envelope Seals. . . . . . . . .. . ... ... Hermet ic

Socket. . . . . . Lloranger Mfg Corp No. 2149, or equivalent
Terminal Connections (See Dimensional Outline):

E- Emitter MOUNTING FLANGE-
Collector,
Met al
B- Base Case
£ 8

INDUSTRIAL SERVICE

Such as in power-switching, dc-to-dc convert-
er, and audto-frequency-amplifier applications

Maximum Ratings, Absolute-Naximum Values:
PEAK COLLECTOR-TO-BASE VOLTAGE. . . . . . . -60 max. volts|

PEAK EMITTER-TO-BASE VOLTAGE. . . . . . . . =20 max. volts
PEAK COLLECTOR CURRENT. . . . . . . . . .. -5 max. amp
PEAK EMITTER CURRENT. . . . . . . . . . . . 5 max. amp|
PEAK BASE CURRENT . . . . . . . . .. o o o 3 max. amp)

TRANSISTOR DISSIPATION:®
At mounting-flange temperature of 250 C

orbelow. . . . . . . . .. . . .... 50 max. watts

At mountinrg-flange temerature of 550 C . 29 max. watts|

At mounting-flange temperature of 85° C . 8 max. watts
MOUNT ING-FLANGE TEMPERATURE (Dur i ng

operation). . . . . . . L 95 max. %

STORAGE-TEMPERATURE RANGE . . . . . . . . . -65 to +100 ¢

Characteristics, At Nounting-Flange Temperature of 25° C:
Common-Emstter Circurt, Base Input

DC Collector-to-Emitter Voltage e e e e . -1.5 vwvolts
DC Collector Current . . . e e e -2 amp
OC Current Gain (heg). o o o v v o L 5 00 o 52
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2N457
POWER TRANSISTOR

Typical Operation:

In common-emitter, base-input, power-switching
circuit at mounting-flange temperature of 25° C

"On" Condition:™
DC collector-to-emitter
voltage . .. . . . ... -0.25 -0.6 -0.5 -0.7 wolt
DC base—to—emnter
voltage . . . .. -0.39 -0.6 -0.75 -0.9 wvolt
DC collector current .. -0.49 -0.98 -1.96 -3.9 amp

For applications not llmlted by thermal runaway, the maximum transistor—
dissipation ratingat a given mounting-flange temperature between 250 C
and 959 ¢ may be calculated from the following formula:

Pr=Py = (T-25}/x
where:

Py = Maximum transistor-dissipation rating in watts at a mounting-
flange temperature of T.

Pg = Maximum transistor-dissipation rating in watts at a mounting—
flange temperature of 250 C.

1 « Mounting-flange temperature in °C.
kK = Therma) resistance (1.4 max. OC/watt).
“Turn-0n® Time = Tg + Tr; “Turn—0ff" Time = Tg + T¢
® won" Condition Bquations:
Driving power = DC base-to-emitter voltage x DC base current

Transistor dissipation = (DC collector-to-emitter voltage x DC
collector current) + driving power

Power output = (DC supply voltage — DC collector-to-emitter voltage}
x DC collector current

Power gain = Power output + driving power
Efficiency = Power output + (Power output + transistor dissipation)

A

Driving power . . . 5 & 2.34 9.9 42.6 160 mw
Transistor dlssmatlon . 123 600 873 2880 mw
Power gain. . . . .. 33,7 31.9 31.3 2.6 db
Efficiency. . « « « . . . 99. 3 97.8 98.3 97.4 %
Power output. . . . . . . 13.1 26.8 54 106 watts

@

DC Supply Voltage . . . . . -28 -28 -28 -28 volts
DC Base-Bias Voltage. . . . 1.5 1.5 1.5 1.5 volts
"Turn-On" Base Current. . . -6 -16.4 -56 -180 ma.
"Turn-0ff" Base Current . . 0 0 0 0 ma
Base-Bias Resistor. . . . . 150 150 150 150 ohms
Generator Resistance. . . . 50 50 50 50 ohms
load Resistor . . . . . . . 56 28 14 7 ohms
Switching Time:4
Delay time. . . . . . . . 10 10 10 10 usec
Rise time . . . . . ... 130 120 90 90  usec
Storage time. . . . . . . 25 20 20 15  usec .
Fall time . . .. . ... 85 80 80 65  usec

8-59 SEMICONDUCTOR and MATERIALS DIVISION TENTATIVE
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2N457
POWER TRANSISTOR

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN

Onless otherwise specified, voltage values are given with

respect to base and mounting-flange temperature = 25° (
Typical | Range Values
Values | Nin. Nax.

DC Collector Breakdown Voltage
(BVego) for dc collector ma.
= -2 with emitter open. . . . - -60 - volts

DC Collector-to-Emitter Break—
down Voltage.

(BVegp) for dc collector ma.

= 300 with base open . . . -40 - - volts
(BVces) with base connected
to emitter. . . 0 —60 - - volts

DC Emitter Breakdown Voltage
{BVggo) for dc emitter ma.
= -2 with collector open. . . - -20 - volts

DC Collector-to—Emitter Satura-
tion Voltage (Vcg) for dc
collector amperes = -5 and
dc base amperes = ~1. . -0.24 - -1 volt

DC Collector-to-Emitter Punch—
Through Voltage (Vp}. . . . . - -60 - volts

DC Collector-Cutoff Current
{Iceo)

For dc collector volts = -0.5
with emitter open . . . . . -65 - - pna
For dc collector volts = 30
with emitter open . . . . . =100 - -500 pa
Thermal Resistance. . . . . . . 1 - 1.4 OC/watt

OPERATING CONSIDERATIONS

The 2N457 should not be connected into or disconnected
from circuits withthe poweron because high transient currents
may cause permanent damage to the transistor.

This transistor utilizes the Loranger Mfg. Corp. socket
No. 2149, or equivalent. Electrical connection can also be
made to the base and emitter pins by soldering directly to
the pins. Soldering of connections tc the pins may be made
close to the pin seals provided care is taken to conduct ex—
cessive heat away from the pin seal, otherwise the heat of
the soldering operationwill crack the giass seals of the pins
and damage the transistor.

Under no circumstances should the mounting flange be
soldered to the heat sink because the heat of the soldering

operation will permanently damage the transistor.

In appiications where the chassis is connected to the
positive terminal of the voltage supply, it will be necessary
8-59 SEMICONDUCTOR and MATERIALS DIVISION TENTATIVE
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2N457
POWER TRANSISTOR

to use an anodized-aluminum insulator having high thermal
conductivity, or a 0.002" mica insulator between the mounting
flange and the chassis. To prevent a short circuit between
ithe mounting bolt and the chassis, it is important that a fibre
washer be used between thebolt and the chassis. (See Sugges-
ited Nounting Arrangement)

It is important that the mounting flange which serves as

the collector be securely fastened to a heat sink. Depending
lon the application, the chassis (heat sink) may be connected
either to the positive or negative terminal of the voltage
supply.
It is to be noted that the metal case of this transistor
operates at the collector voltage. Because of the possibility
lof shock hazard when the metal case of this transistor is at a
voltage appreciably above or below ground potential, suitable
precautionary measures should be taken.

859 SEMICONDUCTOR and MATERIALS DIVISION TENTATIVE
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2N457
POWER TRANSISTOR

METAL CASE

METAL
— MOUNTING FLANGE
m‘s" .125"4.010%
MAX
| 000"-005™
1

15312031 ——

156" .003" | EMITTER
DIA,

TWO WOLES
FOR 6-32 |
SCREW | )
o
METAL [430,
MOUNTING % x'ilo 1.000"
(coch‘roa) +.031”
PIN
INSULATING
EYELETS
92CS-9993

8-59
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2N457
POWER TRANSISTOR

SUGGESTED MOUNTING ARRANGEMENT

MOUNTING FLANGE

(COLLECTOR)

CHASSIS .
(HEAT SINK)
7"

xlng

VSN SSILTILI IS,
SPRING =T YPE g

LOCK WASHER \ &9
FIBER
S iNSULATOR
: WASHER
LUG AND ®‘
CONNECTING
WIRE /6:%@ \
6-32 .
= R\t 92C8-9253R2

NOTE 1: 0.002" MICA I NSULATOR OR ANOD| ZED—-ALUMINUM INSULATOR
{ DRILLED, OR PUNCHED WITH BURRS REMOVED ).

NOTE 2: REMOVE BURRS FROM CHASSIS HOLES-

L S

8-59 SEMICONDUCTOR and MATERIALS DIVISION CE-9253R2
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2N457
AVERAGE COLLECTOR CHARACTERISTICS

)ERSEESEEEEESEEEREEEERNARNARENE!

COMMON-EMITTER CIRCUIT, BASE INPUT.
GENERATOR RESISTANCE (OHMS) 6.7
MOUNTING-FLANGE TEMPERATURE =25° C
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2N457
AVERAGE COLLECTOR CHARACTERISTICS
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2N457

AVERAGE BASE CHARACTERISTICS
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COMMON—EMITTER CIRCUIT, BASE INPUT.
MOUNTING-FLANGE TEMPERATURE =25° C
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AVERAGE CHARACTERISTICS

2N457

COLLECTOR AMPERES
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DY 2N457
AVERAGE CUTOFF-CURRENT CHARACTERISTICS.
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2N544
DRIFT TRANSISTOR

GERMAN |UM P-N—P ALLOY TYPE
For radio-frequency amplifier applicattons

GENERAL DATA
Electrical, At Ambient Temperature of 25° C:

Minimum DC Collector-to-Base Voltage

for dc collector current of -50 ua

with emitter open. . . . . . . . . . .. 0 -18 volts
Maximum DC Collector Current for

dc collector—to-base voltage of -12

volts with emitter apen. . . . . , . . .. -4 uA|
Maximum DC Emitter Current for

dc emitter~to~base voltage of -1

volt with collector open . . . . . . .. . -12 pa
Interlead Capacitance between col-

lector and base leads with inter-

lead shield connected to ground f‘
and all leads cut to 5/16" . . . . . . .. 0.03 frm
Mechanical:
Operating Position . . . . . . . . . . . e e e e o . . JAny
Maximum Length (Excludlng flexible Ieads,. 5 0 oo o o Y
Maximum Diameter . .« o v v v v v v e e e e e e e e . 0.360"
CaSE « v v v v e e e e e e e e e e e e e e e . .Metal
Envelope Seals o v v v v v v v v v v e e e e e e e Hermetic
Leads, Flexible. . . v v v v v v v v v v v v ce e e .. 4
Minimum length . . . . . . . . . .. o0 ... o o dal
Orientation and diameter . . . . . . See Dimensional Qutline
Llead 1-Emitter Lead 3 - Interlead
Metal
Case
Lead 2 - Base Lead 4 -Collector

OO ®

RAD10-FREQUENCY AMPLIFIER — Class A

Maximum Ratings, Absolute Values:
COLLECTOR-TO-BASE VOLTAGE (DC + Peak AC) . ~18 max. volts

EMITTER-TO-BASE VOLTAGE (OC + Peak AC) . . -1 max. vol
DC COLLECTOR CURRENT . . . . . . o .+ « . 0 -10 max. ma
OC EMITTER CURRENT . . . . . . « « o o . . 10 max. ma|
COLLECTOR DISSIPATION:

At ambient temperature of 259 C. . . . . 80 max. ™

At ambient temperature of 55° C. . . . . 50 max. mw

At ambient temperature of 71°C. . . . . 35 max. W
AMBIENT TEMPERATURE (During operation) . . 71 max. ’g
STORAGE-TEMPERATURE RANGE. . . . . . . . . 65 to +85 ’
4-58 TENTATIVE DATA
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2N544
DRIFT TRANSISTOR

Characteristics, At Ambient Temperature of 25° C:
Common~Emitter Circuit, Base Input

DC Col!lector-to-Emitter Voltage. . . . . . . . -12 volts
DC Emitter Current . . o . . . . . . ... .. 1 ma
Current Transfer Ratio (ap)® . . . . . . . .. 60
Common-Base Circuit, Emitter Input
DC Collector-to-Base Voltage . . . . . . . . . -12 volts
DC Emitter Current . . . . . . . . . ... .. 1 ma
Current Transfer Ratio {af)® . . . . ... .. 0.984
Alpha-Cutoff Frequency . . . . . . v v v o . . 30 Mc

Typical Operation, At Ambient Temperature of 25° C:

At frequency of 1.5 1.5 1.5 Xe
DC Collector-to-Emitter Voltage. -6 -9 -12  volts
DC Eritter Current . . . . . . . 0.5 0.5 0.5 ma
Input Resistance, ac output

circuit shorted. . . . . . . . 1300 1700 2100 ohms
Output Resistance, ac input

circuit shorted. . . . . .. . 0.11 0.18 0.28 megohm
Intrinsic Transconductance . . . 18900 18900 18900  wrhos

Collector-to-Base Capacitance. . 1.85 1.65 1.55 puf
Maximum Power Gain® . . . . . . 41.1 44.4 47.3 db
Useful Power Gain:
In neutralized circuit . . . . 30.4 30.4 30.4 db
In unneutralized circuit . . . 25.1 25.1 25.1 db

® Measured at 1 kc.

4 weasured in a single-tuned unilateralized circuit matched to the
enerator and load impedances for maximum transfer of power., Trans-—
ormer insertion losses not included.

OPERATING CONSIDERATIONS

The 2N544 should not be connected intcor disconnected from
circuits with the power onbecause high transient currents may
cause permanent damage to the transistor,

The flexible leads of the 2NBad4 are usually soldered to
the circuits etements., Soldering of the leads may be made
close to the glass stem provided care is takento conduct
excessive heat away from the lead seal. OQtherwise, the heat
of the soldering operation will crack the seals of the leads
and damage the transistor,

The 2N544 utilizes shielding tominimize interlead capaci-
tance and tominimize coupling to adjacent circuit components.
This shielding is provided by lead 3 (center lead) situated
between the collector lead and the base lead and internally
connected to the metal case. For optimum performance, it is
recommended that lead 3 be connected to the circuit ground.

When dip soldering is empioyed in the assembly of printed
circuitry using the 2N544, the temperature of the solder should
not exceed 2300 C for a maximum immersion,period of 10 seconds.

4-58 TENTATIVE DATA
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2N544
DRIFT TRANSISTOR

B ]

‘ .360"MAX.

r‘__-

DIA. B _1

METAL CASE

— COLLECTOR

4 LEADS

s
o017 #9902, pia.

(SEE NOTE)

~!
ol | \~INTERLEAD SHIELD,
.048" £.007"| ] METAL CASE
.oaa":.omj Na |

.19272.007" fe—

92CS-9122R3

NOTE: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE
BETWEEN 0.050" AND 0.250" FROM THE BASE SEAT. BETWEEN
0.250" AND 1.50", A MAXI|MUM DIAMETER OF 0.02I1" IS HELD.
OUTS IDE OF THESE ZONES, THE LEAD DIAMETER [S NOT CONTROLLED.
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2N544
AVERAGE CHARACTERISTICS

— T T T T T T.. T 1 T T
. . COMMON -BASE CIRCUIT,EMITTER INPUT =
i“;_A,MQIENT TEMPERATURE =25° C

40

ﬂ}} :

i

5%

batray)

1 Hy } 8 4l ] {5
0 -2 -4 4

R e e s e
. ICOMMON-EMITTER CIRCUIT, BASE INPUT
"TAMBIENT TEMPERATURE=25° C

L FREQUENCY (KC)=

[
®
(=]

- 60HHE

1
E
(=]

U
N
o

CURRENT TRANSFER RATIO

sumas suuas

0 -2 -4 6 -8 -10 -12 -4

COLLECTOR=-TO -EMITTER VOLTS
SEMICONDUCTOR DIVISION

RADIO CORPORATION OF AMERICA, SOMERVILLE, NEW JERSEY

World Radio Histol

92CS-9515



s S o L ENe e S S
- AMBIENT TEMPERATURE =25° C|-

2N544

AVERAGE CHARACTERISTICS
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2N56l
POWER TRANSISTOR

GERMANIUM P—N—P ALLOY TYPF
For industrial and military applications

GENERAL DATA

Mechanical:

Operating Position. . . . « . « v v v o v oo e e Any
Maximum Overall Llength. . . . « o v v v v o v o o o o o 072"
Maximum Seated Length . . . . O 0 ¥4
Max imun Lengtht of Mounting Fldnge B 74
Maximum Width of Mountnng Flanqe e e e e e e ..o l031"
Case. v v v v v 0 v s e e e e e e e e e Metal
Mounting F]ange e e e e e e e e e Netdd
Envelope Seals. . . . . .Hermetic

Socket. . . Loranqer Mfg Corp Socket No 2149 or eauivalent
Terminal Connections (See Dimensional OQutline):

E-Emitter MOUNT ING FLANGE-
Collector,
Metal
Case

B - Base 3 B

INDUSTRIAL SERVICE

Such as in power-switching, dc-to-dc—converter,
and audio-frequency-amplifier applications

Maximum Ratings, Absolute-Maximum Values:

PEAK COLLECTOR-TO-BASE VOLTAGE. . . . . . . -80 max. volts
PEAK COLLECTOR-TO—EMITTER VOLTAGE :

With base open. . . .. ... =50 max. voltsg|

With base connected to emntter .. ... ~-65max. volts

With load between base and emitter. . . .See Rating Chart [
PEAK EMITTER-TO-BASE VOLTAGE. . . . . . . . -60 max. volts
PEAK COLLECTOR CURRENT. . . . . . . . . . . -10 max. amgl
DC COLLECTOR CURRENT. . . . . . . . . . « & -5 max. amp|
PEAK EMITTER CURRENT. . . . . « « « « v « 10 max. amp|
DC EMITTER CURRENT. . . v v v v o v v v v o 5 max. ampy
PEAK BASE CURRENT . . . .+ « v v o v ¢« o o -5 max. amp|
DC BASE CURRENT . . . 6 00 00000 0 -2 max. amgf

TRANSISTOR DISSIPATION Lo
At mounting-flange temperature of 25° C

or below. . . . 50 max. watts

At mountung—flange temperature of SJO C 30 max. watls

At mounting-flange temperature of 85° C . 10 max. watts
MOUNT ING-FLANGE TEMPERATURE

(During operation). . e oo . .. 100 max. oQ

STORAGE- TEMPERATURE RANGE . . . . . . . . . -65 to +100 O

Characteristics, At Mounting-Flange Temperature of 25% C:
Common-Emitter Circuit, Base Input
DC Collector-to-Emitter Voltage . . . . . . -1.5 volts|

ety SEMICONDUCTOR and MATERIALS DIVISION TENTATIVE
RADIO CORPORETITI DN AHERICH] SOMERVILLE, NEW JERSEY DATA 1




2N56I
POWER TRANSISTOR

DC Collector Current. . . . . . . . .. - -1 amp
Small-Signal Input Impedance e e e e 20 ohms
Small-Signal Current Gain (hfe)‘ 5 000 o 65
DC Current Gain (heg) . . . 50066 o 75

Typical Operation:

In typical common-emitter, base-input, '
"on-off" power-switching circuit at
mounting-flange temperature of 25° C
DC Supply Voltage . . . . . -28 -28 -28 -28 voltis
DC Base-Bias Voltage. . . . 1.5 1.5 1.5 1.5 volts
Generator Resistance. . . . 50 50 50 50 ohms
Base-Bias Resistor. . . . . 150 150 150 150 ohms
Load Resistor . . . o o 56 28 14 7  ohms
"Turn-On" Base Current . -6 -16.4 -5 -180 ma
"Turn-0ff" Base Current . . 0 0 0 0 ma
Switching Time:
Delay time (T4} . . . . . 10 10 10 10 pusec
Rise time (T,.). R 130 120 90 90 usec
Storage time (Tg ) o 0 o 25 20 20 15 pusec

Fall time (T¢). . . . . . 85 80 80 65  usec
"On" Condition:®
DC collector-to-emitter

voltage . . . ... -0.25 -0.6 -0.5 -0.7 wvolt
DC base-to—emutter
voltage . . . .. -0.39 -0.6 -0.75 -0.9 volt

OC collector current. . . -0.49 -0.98 -1.96 -3.9 amp
Driving power . . . . . . 2.34 9.9 42.6 160 mw
Power gain. . . . . . .. 33.7 31.9 31.3 24.6 db

Efficiency. . .. . . .. 99.3 97.8 98.3 97.4 %
Power output. . . . . 0 13.1 26.8 54 106 watts
Transistor dissipation. . 123 600 873 2880 mw

In typrcal dc-to-dc converter circuit
at mounting-flange temperature of 25° C

DC Supply Voltage . . . . . . 5000000 28 volts
DC Supply Current . . . . . . . . . . ... 4.2 amp
Power Input . . . 5 0000 0 0 118 watts
Base-to-Emitter Drlvnng Power c e e ... 0,25 watt
Switching-Repetition Rate . . . . . . . . . 700 cps
DC Output Voltage . . . . . . .. .. ... 420 volts
DC Output Current . . . . . . . . . . ... 250 ma
Efficiency. . . . . . . e e e . ag %
Power Qutput. . . . . . . . . 5 0000 0 o 105 watts
Losses:
Primary winding {(Copper). . . . . . ... 2.62 watts
Secondary winding (Copper). . . . . . . . 1.5 watts
Base-feedback winding (Copper). . . 0.07 watt
Transistordissipation (During conductton) 2 watts,
Biasing resistors . . . .. 2 watts
Transformer core, silicon rectifiers,
and transient . . . . . . ... .. .. o8 watts
6-59 SEMICONDUCTOR ond MATERIALS DIVISION TENTATIVE
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2N56l
POWER TRANSISTOR

e

DC Collector-to-

Emitter Voltage . . . . -28 -28 -28
DC Collector Current. . . -0.2 -0.4 -1
‘Signal Frequency. . . . . 400 400 400
Emitter Resistance
{Unbypassed). . . . . . 0.5 1 1
Generator Resistance. . . 100 50 25
Load Resistance . . . . . 200 80 30
Transducer Power Gain . . 44.2 36.5 30.8

Total Harmonic Distortion. 6.6 5.5

5
‘Power Output. . . . . . . 2 5 10

amplifier sn common-emitter carcust,

DC Collector-to-

Emitter Voltage . . . . -28 -28 -28
DC Supply Current . . . . -0.263 -0.505 -1.62
Signal Freguency. . . . . 400 400 400
Emitter Resistance

(Unbypassed). . . . . . 0.5 0.5 0.5
Generator Resistance

(Per transistor). . . . 150 100 10
Load Resistance {Collector

to collector) . . . . . 300 150 40
Efficiency. . . o 67.8 70.7 66.1
Transducer Power Galn . 38.1 35.4 25.9
Total Harmonic Distortion. 3.8 5) 3.8
Power Qutput. . . . . . . 5 10 30

vs Circuit-Stability Factor x Collector-to-Emitter volts®

calculated from the following formula:

‘ Pr = Pg-(T-25)/k
where:

temperature of 1

temperature of 25
T = Mounting-flange temperature in °C.
K = Thermal resistance (1.5 max. °C/watt).

“ Measured at 1 kc.

As class-A audio-frequency power amplifier
tn common-emitter circust, base input,
at mounting-flange temperature of 25°

As push-pull class-B audio-frequency power

input, at mounting-flange temperature of 25° C

Unless otherwise specified, values are for 2 transistors

= For switching applications requiring operation at ratings above these
specified values, refer toRating Charts III and I¥, “Maximum Transistor
Dissipation vs Pulse Duration®. For applications }imited by thermal
runaway, refer to Rating Chart II, “Maximum Transistor Dissipation

tions not limited by thermal runaway, the maximum lransnslor dissipation
at a ?lven mounting-flange temperature between 250 C and 1000 C may be

Py = Maximum transistor dissipation in watts at a mounting-flange

Pp = Maximum transistor dissipation in watts at a mounting-flange
C.

G
-28 volts
-1.5 amp
400 cps
2 obms
15 obmg
20 obms
22.3 db
4.3 %
15 watts

base

-28 volts
-2.9 amp
400 cps
0.5 ohm
10 obms
20 ohms
61.6 %
22 db

8 %

50 watts

For applica-

6-59 SEMICONDUCTOR ond MATERIALS DIVISION
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2N56l
POWER TRANSISTOR

— @

*on*-Condition Equations
Driving power = DC base-to-emitter voltage x OC base current.

Transistor dissipation = (DC collector-to-emitter voltage x DC collector
current) ¢ driving power.

Power output = (DC supply voltage - DC collector-to-emitter voltage)
x DC collector current.

Power gain = power output % driving power.
Efficiency = power oulput + (power output ¢ transistor dissipation).
§ “Turn-on® time = Tq ¢ Tp; *turn-off” time = Tg + T¢.

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN
At mounting-flange temperature of 25° C

Typrcal Range Values
Values Min. Max.

DC Collector-to-Base Break-
down Voltaae (BVcgg! for
dc collector ma. = -3
with emitter open. . . . . - -80 - volts

DC Collector-to-Emitter
Breakdown Voltage:

For dc collector ma. =
-300 with base
open (BVego) - . . L L -80 -50 - volts
With base connected to
emitter (BVcgs). . . . . -90 -65 - volts

DC Emitter-to-Base Break-
down Voltage (BVggg)
for dc emitter ma. = -3
with collector open. . . . -100 -60 - volts

DC Collector-to-Emitter
Saturation Voltage (Vcg)
for dc collector amperes

= -4 and dc base ma. =
-400 5 o o o o o -0.4 - -0.8 volt

DC Collector-to-Emctter

Punch-Througt Voltage

(Vve) . . . . . . . -120 -78.5 - volts
DC Collector-Cutoff Current
(Lepo):

for dc collector-to-base
volts = -0.5 with
emitter open . . . . -65 - -150 ua
For dc collector—to-base
volts = -30 with
emitter open . . 100 -500 ua
DC Emitter-Cutoff Current
(Iggg) for dc base-to-

emitter volts = -12
with collector open. . . . -65 | - =200 pa
6-59 SEMICONDUCTOR and MATERIALS DIVISION TENTATIVE
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2N56I
POWER TRANSISTOR

Typrcal Range Values
Values Hin. Max.
DC Current Gain (hgg) for
dc collector-to-emitter
volts = -1.5 and dc col-
lector amperes = -4. . . . 26 20 50
Alpha-Cutoff Frequency (fae)
for dc collector-to-emitter
volts = -1.5 and dc col-
lector amperes = -1. . . . 6.5 5) - ke
Thermal Resistance . . . . . 1 - 1.5  °C/watt

OPERATING CONSIDERATIONS

The base and emitter pins of the 2N561 fit the Loranger
Mfg. Corp. socket No.2149, or equivalent. When a socket is
not used, connections can be soldered directly to the base
and emitter pins. Soldering of the connections to the pins
may be made close to the pin seals provided care is taken to
conduct excessive heat away from the pin seals. Otherwise,
the heat of the soldering operationwill crack the gtass seals
of the pins and damage the transistor.

tn applications where the chassis is connected to the
positive terminal of the voltage supply, it will be necessary
to use an anodized-aluminum insulator having high thermal
conductivity, or a 0.002" mica insulator between the mounting
flange and the chassis. An aluminum washer should be drilled
or punched to provide the two mounting holes, and the clearance
holes for the emitter and base pins. The burrs should then
be removed from the washer and the washer finally anodized.
To insure that the anodized insulating layer is not destroyed
during mounting, it will also be necessary to remove the burrs
from the holes in the chassis. Furthermore, to prevent a
short circuit between the mounting boit and the chassis, it
is important that a fibre washer be used between the bolt and
the chassis., (See Suggested Nounting Arrangement).

It is important that the mounting flange which serves as
the collector be securely fastened to a heat sink. Depending
on the application, the chassis {heat sink) may be connected
either to the positiveor negativeterminal of the voltage supply.

It is to be noted that the metal case of this transistor
operates at the collector voltage. Consideration, therefore,
should be given to the possibility of shock hazard if the
metal case of this transistor is to operate at a voltage
appreciably above or below ground potential. {n such cases,
suitable precautionary measures should be taken.

Under no circumstances should the mounting fiange be
soldered to the heat sink because the heat of the soldering

operation will permanently damage the transistor
6-59 SEMICONDUCTOR and MATERIALS DIVISION TENTATIVE
RADIO CORPORATION OF AMERICA, SOMERVILLE, NEw JERSEY DATA 3
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2N56l
POWER TRANSISTOR

The 2N561 should not be connected into or disconnected
from circuits with the power on because high transient currents
may cause permanent damage to the transistor.

To prevent damage to the transistor by thermal runaway,
an externa!l resistance may be placed inthe emitterorcollector
circuit. The minimum valueof this resistance may be obtained
from the following equation:

E?
Rmin. 25
4 (Po *-K-

€ = DC collector supply voltage (volts)

where:

Pg Collector-to-emitter voltage x collector current at
desired operating point {Watts}

K Thermal resistance -- transistor and heat sink (°C/watt)
75" MAX METAL CASE
DIA. METAL MOUNT-

ING FLANGE

125°.0107

[ 1.531"t.031" ,]'

1567+,003" | EMITTER
A

DiA,
TWO HOLES ‘
FOR 6-32-

FLANGE
(COLLECTOR)

PIN —
INSULATION

1.187"2.005~
92C5-9238R4

SEMICONDUCTOR and MATERIALS DIVISION TENTATIVE
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2N56!
POWER TRANSISTOR

SUGGESTED MOUNTING ARRANGEMENT

MOUNTING FLANGE
(COLLECTOR)

SPRING =TYPE __ =]

LOCK WASHER \ (=]

FIBER
=7 insuLATOR
: WASHER
LUG AND
CONNECTING
WIRE ’/ffgzgzgggzg L
6-32 _
; P 92C5-10053

NOTE 1: 0.002" MICA INSULATOR OR ANOD!ZED-ALUMINUM
SULATOR, DRILLED OR PUNCHED WiTH BURRS REMOVED.

NOTE 2: REMOVE BURRS FROM CHASS1S HOLES.

Information furnished by RCA is believed to be accurate
and reliable. However, no responsibility is assumed
by RCA for 1ts use; nor for any infringements of patents
or other rights of third parties which may result from
1ts use., No license is granted by implication or
otherwise under any patent or patent rights of RCA.

IN

f_RC
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AVERAGE COLLECTOR CHARACTERISTICS
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AVERAGE COLLECTOR CHARACTERISTICS
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AVERAGE BASE CHARACTERISTICS
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AVERAGE CURRENT-TRANSFER CHARACTERISTIC
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AVERAGE PERFORMANCE CHARACTERISTICS
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2N640
DRIFT TRANSISTOR

GERMAN UM P-N~P ALLOY TYPE

For radio-frequency-amplifier appli-
cations inautomobile-radio receivers

GENERAL DATA
Electrical:

inimum DC Collector-to~Base Break-

down Voltage (BVcgg) for dc

collector pa = =50 with emitter

open, and at ambient tempera-

ture of 250 C. . . . . . .. .. 50 0 o -34 volts
Maximum DC Collector-Cutoff Cur-
rent {Icgg) for dc collector-to-
base volts = -12 with emitter
open, and at ambient tempera—
ture of 259 C. & & v v v d h e e e e e -5 ua
Maximum DC Emitter-Cutoff Cur—

rent (Iggp} for dc emitter-to-

base volts = -1 with collector open,

and at ambient temperature

of 250 C i v v i i i i e e e e e e e -8 ua
Interlead Capacitance between

collector and base leads with

interlead shield connected to ground

and all leads cut to 5/16" . . . . . . . 0.03 uuf
Thermal Resistance « « « « « « « « & « « « 0.75 OC/mw

Mechanical:

Operating Position « « « v v v v v v v v v v e e e s Any
Maximum Length (Excluding flexible leads). . . . . . . 0.375"
Maximum Diameter . o v v v ¢ v v v v 4 v e e e e e s 0.360"
Dimensional Outline. « « « ¢ v v ¢« v v v v o o JEDEC No.T0-7
Case « v v v it e e e e e e e e e e e e e Metal
Envelope Seals « v v v ¢ v« vt i v e e e e e e e Hermet ic
Leads, Flexible. « v v v v ¢ v v v v o v v vt v e 0w 4
Minimum Jength . . . . . . o o o0 oL . INSH
Orientation and diameter . . . . . . See Dimensional Outline
Base . . . . i i i i e e e e e e e e JEDEC No.E4-48
Lead 1-Emitter Lead 3 - Interlead
m Shle]d'
Metal
Case
Lead 2 - Base Lead 4 - Collector

OOG ®

RADID-FREQUENCY AMPLIFIER — Class A
Maximum Ratings, Absolute-Naximum Values:

DC COLLECTOR-TO-BASE VOLTAGE « « « « o« « . -34 max. volts
DC EMITTER-TO-BASE VOLTAGE . . . . . . . . -1 max. volt
6-59 SEMICONDUCTOR and MATERIALS DIVISION TENTATIVE

RADIC CORPORATION GF AMERICA, SOMERVILLE, NEW JERSEY DATA 1



2N640
DRIFT TRANSISTOR

DC COLLECTOR CURRENT . . . . . . . . . .. -10 max. ma

DC EMITTER CURRENT . . . . . . e e e e 10 max. ma
TRANSISTOR DISSIPATION:
At ambient temperature of 25° C. . . . . 80 max. ™
At ambient temperature of 5%° C. . . . . 50 max. mw
At ambient temperature of 71° C. . . . . 35 max. mw
IAMBIENT TEMPERATURE (During operation) . . 71 max. oC
STORAGE-TEMPERATURE RANGE. . . . . . . . . =65 to +85 oC

Characteristics, At Ambient Temperature of 25° C:

Common—Emitter Circuit, Base Input

DC Collector-to-Emitter Voltage. . . . . ~12 -12  volts
DC Collector Current . . . . o . o o o . -0.5 -1 ma
Current Gain®. . . . . . .. e e e 50 60

Base-to-Collector Capacitance (Cpre) . . 1.55 1.55 puf

Common-Base Circuit, Emitter Input

DC Collector-to-Base Voltage . . . . . . =12 -12  volts
DC Collector Current . . . . . . . . . . -0.5 -1 ma
Current Gain®. . . . . . ... .. ... 0.980 0.984

lAlpha-Cutoff Frequency . . . . . . . . . 28 42 Mc

Typical Operation, At Ambient Temperature of 25° C:
Common—-Emitter Circurt, Base Input

DC Collector-to-Emitter Voltage. . . . . -12 -12  volts
DC Emitter Current . . . . . . . . . .. 0.5 1 ma
Signal Frequency « « « « « ¢ ¢ v « « . . 1.5 1.5 Mc
Input Resistance « « « « « « « « . « . . 2000 1000 ohms
Output Resistance. . « « « « & « o« « & . 0.28 0.18 megohm
Power Gain:

Maximum® . . . . . . ... .. 00 .. 47 47.5 db

Useful, with circuit unneutralized . . 25 28 db

L]
Measured at 1 kc.

Measured in a single-tuned unilateralized circuit matched to the
?enerator and l1oad impedances for maximum transfer of power. Trans—
ormer insertion losses not included.

OPERATING CONSIDERATIONS

The 2N640 should not be connected into or disconnected
from circuits with the power on because high transient cur-—
rents may cause permanent damage to the transistor.

The flexible leads of the 2N640 are usually soldered to
the circuit elements. Soldering of the |eads may be made
close to the glass stem provided care is taken to conduct
excessive heat away from the lead seal. Otherwise, the heat
of the soldering operation witl crack the seals of the leads
and damage the transistor.

When dip soldering Is employed in the assembly of printed
circuitry using the 2N640, the temperature of the solder

6-59 SEMICONDUCTOR and MATERIALS DIVISION TENTATIVE
RADIO CORPORATION OF AMERICA, SOMERVILLE. NEW JERSEY DATA 1



2N640
DRIFT TRANSISTOR

should not exceed 255° C for a maximum immersion period of
10 seconds for single-dip processes.

The 2N640 utilizes shielding to minimize interlead capa-
citance and tominimize coupling by adjacent circuit components.
This shielding is provided to lead 3 (center lead} situated
between the collector lead and the base lead and internally
connected to the metal case. For optimum performance, it is
recommended that lead 3 be connected to the chassis ground,

6-59 SEMICONDUCTOR and MATERIALS DIVISION TENTATIVE
RADIO CORPORATION OF AMERICA, SOMERVILLE, NEW JEASEY DATA 2



2N640
DRIFT TRANSISTOR
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2N640
AVERAGE COLLECTOR CHARACTERISTICS
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2N640
AVERAGE CHARACTERISTICS
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2N640
AVERAGE CHARACTERISTIC
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2N64l ¥
DRIFT TRANSISTOR

GERMANIUM P-N—P ALLOY TYPE
For intermediate-frequency-amplifier
applications in automobile-radio receivers

GENERAL DATA

Electrical:

Minimum DC Collector—to—-Base Break-

down Voltage (BVcgo) for dc

collector ua = =50 with emitter

open, and at ambient tempera—

ture of 259 C. & . v 0 vt e e e .. . --34 voltq
Maximum DC Collector-Cutoff Cur-

rent (Icgg) for dc collector-to-

base volts = -12 with emitter
open, and at ambient tempera-
ture of 252 Co v v v v e v v e e e e -7 ual

Maximum DC Emitter-Cutoff Cur-

rent {Iggg) for dc emitter-to-

base volts = -1 with collector open,

and at ambient temperature

0F 259 C v v v vt e e e e e e e e e -8 ua
Interlead Capacitance between

collector and base leads with

interlead shield connected to ground

and all leads cut to 5/16" . . . . . . . 0.03 mi
Thermal ReSistance . . « « « « o o » + + = 0.75 OC/mw

Mechanical:

Operating POSition « « v v o o v o o v o v oo 0 a0 s n e Any
Maximum Length (Excluding flexible leads). . . « . . . 0.375"
Maximum Diameter . o « o « + o + o = o o o o o+ s s s =« 0.360"
Dimensional Qutline. . « « + ¢« ¢« v v v o v v v o JEDEC No.TO-7
CASE v v v & v & ¢ o s 8 o 8t v e s e e e e Metal
Envelope Seals « v v v v v v v v v e e e e e e Hermetid
Lleads, Flexible. v v v v v v v v 0 v v v o s v e e e e 4
Minimum length . . v« v v v v v v v v v v e e e 1.5"
Orientation and diameter . . . . . . See Dimensional Outline
BASE « + v v v v e e e e e e e e e e e e JEDEC No.E4-4§
Lead 1-Emitter Lead 3~ Interlead
u Shield,
Metal
Case
Lead 2 - Base Lead 4 - Collector

ORG @

INTERMED IATE-FREQUENCY AMPLIFIER — Class A
Max imum Ratings, Absolute-Naximum Values:

DC COLLECTOR-TO-BASE VOLTAGE . . . . . . . -34 max. voltg
DC EMITTER-TO-BASE VOLTAGE . . . . . . . « -1 max. volt
6-59 SEMICONDUCTOR and MATERIALS DIVISION TENTATIVE

RADIO CORPORATICN OF [AHENICN, SOMERVILLE, NEW JERSET DATA 1
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DRIFT TRANSISTOR .

DC COLLECTOR CURRENT . . . . . . . . . .. -10 max. ma
DC EMITTER CURRENT . . . . . . . . . . . . 10 max. ma
TRANSISTOR DISSIPATION:

At ambient temperature of 25° C. . . . . 80 max. mw

At ambient temperature of 55° C. . . . . 50 max. mw

At ambient temperature of 71° C. . . . . 35 max. mw
JAMBIENT TEMPERATURE (During operation) . . 71 max. oc .
ISTORAGE-TEMPERATURE RANGE. . . . . .. . . -65 to +85 o¢

Characteristics, At Ambient Temperature of 25% C:
Common-Emitter Circuit, Base Input

DC Collector-to-Emitter Voltage. . . . . -12 -12 volts
DC Collector Current . . . . . . . .. . -0.5 -1 ma
Current Gain® . . . . . ... .. ... 50 60

Base-to-Collector Capacitance (Cprc) . . 1.55 1.55% i

Common-Base Circuit, Emitter Input

DC Collector-to-Base Voltage . . . . . . -12 -12 volts
DC Collector Current . . . . . . . ... -0.5 -1 ma,
Current Gain® . . . . .. .... ... 0.980 0.984

Alpha-Cutoff Frequency . . . . « . . . . 28 42 Mc

Typical Operation, At Ambient Temperature of 25°% C:
Common-Emitter Circuit, Base Input
DC Collector-to-

Emitter Voltage. . . . . -12 -12 -12 -12 volts
DC Emitter Current . . . . 0.5 1 0.5 1 ma
Signal Frequency . . . . . 262.5 262.5 455 455 ke
Input Resistance . . . . . 3700 2300 3500 2200 ohms|
Output Resistance. . . . . 3 1.2 1.3 0.66 megohms
Power Gain (Single-stage):

Maximum® . . 0 .. ... 58 60 52 54.5 db

Useful:

With circuit

neutralized. . . . . 38 41 36 40 db
With circuit

unneutralized. . . . 33.5 36 32 34 db)|

. Measured at 1 kc.

.Neasureu in a single-tuned unilateralized circuit matched to the
?eneralor and load impedances for maximum transfer of power. Trans-
ormer insertion tosses not included.

OPERATING CONSIDERATIONS

The 2N641 should not be ronnected into or disconnected
from circuits with the power on because high transient cur-
rents may cause permanent damage to the transistor.

The flexible leads of the 2N64| are usually soldered to

the circuit elements. Soldering of the leads may be made close
to the glass stem provided care is taken to conduct excessive

6-59 SEMICONDUCTOR and MATERIALS DIVISION TENTATIVE
RADIO CORPORATION OF KHEWEATSORERVIAE, NEW JERSEY DATA 1



2N641
DRIFT TRANSISTOR

I heat away from the lead seal. Otherwise, the heat of the
soldering operation will crack the seals of the feads and
damage the transistor.

When dip soldering is employed in the assembly of printed
circuitry using the 2N641, the temperature of the solder
should not exceed 255° C for a maximum immersion period of
‘IO seconds for singte-dip processes.

The 2N641 utilizes shielding to minimize interlead capa-
citance angd tominimize coupling to adjacent circuit components.
This shielding is provided by lead 3 {center lead) sltuated
between the collector lead and the base lead and internally
connected to the metal case. For optimum performance, it is
‘ recommended that lead 3 be connected to the chassis ground.

6-59 SEMICONDUCTOR ond MATERIALS DIVISION TENTAT IVE
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2N64|
DRIFT TRANSISTOR

.360"MAX.

DIA. —’1

I

378" —~METAL CASE
MAX.,

BASE
JEDEC NeE4-48

BASE—_
EMITTER—,
— COLLECTOR
4 LEADS
;
o ‘_'00?., DIA.
(SEENOTE)

.'\_
048" $.007% INTERLEAD SHIELD,

| , METAL CASE
04874007 e

> .192"1.007" e —
92CS-9122R5

NOTE: THE SPECIFIED LEAD DIAMETER APPLIES
BETWEEN 0.050" AND 0.250"
" AND 1.50",

IN THE ZONE
FROM THE BASE SEAT. BETWEEN
A MAXIMUM DIAMETER OF 0.021"
THESE ZONES, THE LEAD DIAMET

—@

SEMICONDUCTOR and MATERIALS DIVISION
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2No 4l
AVERAGE CHARACTERISTICS
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2N64 |
PERFORMANCE CHARACTERISTICS

. R R R T R T IR THTIN o eet = is

- COMMON-EMITTER CIRCUIT,BASE INPUT.
L, AMBIENT TEMPERATURE -25°C

e COLLECTOR=-TO-EMITTER VOLTS=-I2
« LEAD 3 CONNECTED TO GROUND.
! AAC OUTPUT CIRCUIT SHORTED.
= ®aC INPUT CIRCUIT SHORTED

]

OUTPUT RESISTANCE (Royt)®—MEGOHMS

INPUT RE SISTANCE (Rin)3 OHMS

1000

—

0 0.2 0.4 06 0.8 i 1.2
EMITTER MILLIAMPERES
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2Nob4|
AVERAGE CHARACTERISTIC

ESSES Saat

:::n:::tf't"f':::i:‘
EMITTER OPEN,
hAM_B_EN.T TEMPERATURE 25°
T :::tLUl.T.

2.5 s

MICROMICROFARADS

COLLECTOR TRANSITION CAPACITANCE—#

R H ! :
2 -4 -6 -8 -10 -2
COLLECTOR-TO-BASE VOLTS

92CS5~9784
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2N642
DRIFT TRANSISTOR

. GERMANIUM P-N-P ALLOY TYPE
For converter applications
in automobile-radio recetvers

GENERAL DATA

Electrical:

Minimum OC Collector-to-Base Break-
. down Voltage (BVcgo) for dc
collector pa = -50 with emitter
open, and at ambient tempera-
ture of 25° C. . L. -34 volts
Max imum DC Collector-Cutoff Cur—
rent (Icgo) for dc collector-to-
base volts = -12 with emitter
. open, and at ambient tempera-
ture of 25° C. . . -7 pa
Maximum DC Emltter-Cutoff Cur-
rent (Iggo) for dc emitter-to-
base volts = -1 with collector open,
and at ambient temperature
of 280 C . . . . -8 pa
Interlead Capac1(ance between
collector and base leads with
interlead shield connected to ground

and all leads cut to 5/16" . . . . . . . 0.03 uuf
Thermal Resistance . . . . . . . . . . . . 0.75  OC/mw
Mechanical:
Operating Position . . B - 113Y
Maximum Length (Excludlng flexnble leads). ... ... 0375
Maximum Diameter . . . . L . . 0.360"
Dimensional Outlire. . . . . . . . . . . . .. - JEDEC No.T0-7]
Case . . . . . . .Metal
Envelope Seals. e e e e e oo oo ... Hermetid]
.Leads Flexible. e 4
Minimum length . . . . . . . . . . S s
Orientation and diameter . . . . . Su Dlmenslonal Outline
Base . . . . . . v v s v e e e+ . .. .JEDEC No.E4-45
Lead 1— Emitter Lead 3 - Interlead
‘ H Shield,
Metal
Case
Lead 2 - Base Lead 4 - Collector
LG @
‘ CONVERTER SERVICE
Max imum Ratings, Absolute-Naximum Values:
DC COLLECTOR-TO-BASE VOLTAGE . . . . . . . -34 max. volts|
DC EMITTER-TO-BASE VOLTAGE . . . . . . . . -1 max. volt
6-59 TENTATIVE

SEMICONDUCTOR and MATERIALS DIVISION
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2N642
DRIFT TRANSISTOR

DC COLLECTOR CURRENT. . . . . . . . . . . . =10 max. ma
DC EMITTER CURRENT. . . . . . . . . . . .. 10 max. ma
TRANSISTOR DISSIPATION:

At ambient temperature of 25° C . . . . . 80 max. L%

At ambient temperature of 55° C . . . . . 50 max. |

At ambient temperature of 71°C . . . . . 35 max. i
AMBIENT TEMPERATURE (During operation). . . 71 max. °c.
STORAGE-TEMPERATURE RANGE . . . . . . . . . -65 to +85 Ck

Characteristics, At Ambient Temperature of 25° C:
Common-Emsitter Circuit, Base Input

DC Collector-To-Emitter Voltage . . . . -12  -12 volts
DC Collector Current. . . . . . . o 0 o -0.5% -1 mal

Current Gain®™ . . 0 50 60 .
Base-to—Collector Capacntance (vac) . 1.85  1.55 i

Common-Base Circuit, Emitter Input

DC Collector-To-Base Voltage. . . . . . ~12 -12 volts
DC Collector Current. . . . . . . . .. -0.5 -1 ma|
Current Gain® . . . . . . . ... ... 0.980 0.984

Alpha-Cutoff Frequency. . . . . 0o o a 28 42 Mc

Typical Operation:
In self-excited, common-emitter, base input
converter circuit at ambient temperature of 25°C J
volt

DC Collector-to-Emitter Voltage . . . . . . -12

DC Emitter Current. . . . . . . . . . . . . 0.6 ma
Signal Frequency. . . . . « . . « o . o . . 1 Mc
Input Resistance. . . . . . . . . . .. .. 2600 ohms
Output Resistance for |ntermed|ate

frequency (kc) = 262.5 . . . . . . . .. 2.5 megohms]
RMS Base-to-Emitter Oscillator-Injection

Voltage . . . . . . . . ... ... ... 100 mil]ivolt’
Power Gain:

Maximum available . . . . . . . . . . .. 50 dy

Useful conversion . . . . . . . . . .. . 40 dy
[ ]

Measured at 1 kc.

OPERATING CONS!DERATIONS '

The 2N642 should not be connected into or disconnected|
.from circuitswith the poweron because high transient currents
may cause permanent damage to the transistor.

The flextble leads of the 2N642 are usually soldered to]
(the circuit elements. Solderingofthe leads may be made close
to the glass stem provided care is taken to conduct excessiv’
heat away from the lead seal!. Otherwise, the heat of th
 soldering operation will crack the seals of the leads an
damage the transistor.

6-59 SEMICONDUCTOR and MATERIALS DIVISION TENTATIVE
RADIO CORPORATION OF AMERICA, SOMERVILLE, NEW JERSEY DATA 1



2N642
DRIFT TRANSISTOR

. when dip soldering is empioyed in the assembly ot printed
circuitry using the 2N642, the temperature of the soider
should not exceed 255° C for a maximum immersion period of
10 seconds for single-dip processes.

The 2N642 utilizes shielding to minimize interiead
capacitance and to minimize coupling to adjacent circuit
‘components. This shielding is provided by lead 3 (center

iead) situated between the collector lead and the base l|ead
and internally connected to the metal case. For optimum
performance, it is recommended that lead 3 be connected to
the chassis ground.

6-59 SEMICONDUCTOR and MATERIALS DIVISION TENTATIVE
RADIO CORPORATION OF AMERICA, SOMERVILLE, NEW JERSEY DATA 2



2Nob42
DRIFT TRANSISTOR

. .360"MAX.
r = DA, _"

375" ~METAL CASE

BASE
JEDEC NeE4-48

— COLLECTOR

4 LEADS
o7” °°2»D|A
(SEE NOTE)
'L
048" £.007% A R
.048"+,007 b
> .192"1.007" e
92CS-9122RS
NOTE : THE SPECIFIED LEAD DIAMETER APPLIES IN
BET N 0.050" AND 0.250D FROM THE BASE SEAT. B
0 AND 1.50", A MAXIMUM mAMETFR OF 0.D21" IS HELD.
t ‘r
¢ SEMICONDUCTOR and MATERIALS DIVISION

RADIO CORPORATION OF AMERICA, SOMERVILLE, NEW JERSEY



2N642
AVERAGE COLLECTOR CHARACTERISTICS
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2N642
AVERAGE CHARACTERISTICS

AMBIENT TEMPERATURE 25° ¢ T
FREQUENCY (KC)=1

‘iCOMMON EMITTER CIRCUIT BASE INPU .

_..I

60}

40}

CURRENT GAIN

20}~

$

15 was e t

) -2 -4 -6 -8 -10 -12 -14
COLLECTOR-TO-EMITTER VOLTS

92CS5-9782R!}

TR T T I
COMMON BASE CIRCUIT EMITTER INPUT

jAMBnENT TEMPERATURE = 25° ¢
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40+
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2Nb42
AVERAGE CHARACTERISTIC

st R T
THEMITTER OPEN. 083
TTAMBIENT TEMPERATURE=25° C 11 "
...1..‘{,..’ R .':f.":ZZ el

(CC )8 3

[

COLLECTOR TRANSITION CAPAC!TANCE—I
MICROMICROFARADS

o - -6 -8 -10 =12
COLLECTOR-TO-BASE VOLTS

92CS-9784
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2NI014
POWER TRANSISTOR

GERMANIUM P-N-P ALLOY TYPE
For industrial and military applications

The 2N1014 15 the same as the 2N561 except for the following

ttems:

INDUSTRIAL SERYICE

Such as in power-switching, dc-to-dc-converter,
and audio-frequency-amplifier applications

Maximum Ratings, Absolute-Maximum Values:

PEAK COLLECTOR-TO-BASE VOLTAGE. . . . . . . -100 max. volts
PEAK COLLECTOR-TO-EMITTER VOLTAGE:
With base open. . e e e e e -65 max. volts
With base connected to emitter. . . . . -80 max. volts

With load between base and emitter. . .

CHARACTERVSTICS RANGE VALUES FOR EQUIPMENT DESIGN
At mounting-flange temperature of 25° C

.See Rating Chart I

SEMICONDUCTOR and MATERIALS DIVISION
RADIO CORPORATION OF AMERICA, SOMERVILLE, NEW JERSEY

Typical Range Values
Values Nin. Max.
OC Collector-to-Base Break-
down Voltage (BVcgo) for
dc collector ma. = -
with emitter open . . -120 -100 - volts
DC Collector-to-Emitter
Breakdown Voltage:
For dc collector ma. =-300
with base open (BVcgo). . -80 -65 volts
With base connected to
emitter {BVces) . -90 -80 - volts
6-59 DATA



2Nioi4
RATING CHART I
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2N1425

“I_)rif;Field Transistor

GERMANIUM P-N-P ALLOY TYPE
For Intermediate-Frequency Amplifier Appii-
cations in Battery-Opgﬁgdr AM Radio Receivers
GENERAL DATA
Electrical:

Minimum DC Collector-to-Base Voltage
for dc emitter-to-base volts = -0.5,
de collectar pa = =50, ambient

temperature = 259 C . -24 volts
Mayimom DF fr)HPMOI"-(UlOff Current (IFRO)

for dc collector-to-base volts = -12,

emitter open, ambient temperature= 25" C. -12 na

Maximum DC Emitter—Cutoff Current (I

for dc emitter—to-base volts = 0.5,

collector open, ambient temperature = 259 C -1 pna
Interlead Capacitance between collector

and base leads with interlead shield

connected to ground and all leads cut

to 5/16". .. uuf
vdnf‘tlon—Techrdlure Rlse ([n free alr) .. 0 / e

Mechanical:

Operating Position. . . O (4]
Maximum Length (Exc]u/* ng flexible leads) . . . . . . ). 375"
Maximum Diameter. . © 00000 0 . e . . . .. 0.360"
Dimensional Qutline . . . . . . . v e+ « .« . . JEDEC No.TO-7
( L 5 o0 0 00 00DO0OGODO0DDOO0DOGG 0 Metal
: 300 o 5 b 0 00o0o0D0D0O0CDO0GOO O .. . . . .Hermetic
Leads, Flexible . . . . . . . .. e e e e e 4
Minimum length. . . . . . . . . . . .. . 1.5
Orlcntatl n and dnmoter v oo . See Dmrnsxonal Outlmz
1gra
Lead 1-Emitter ‘ Lead 3- Interlead
Shield,
Case

Lead 4- Collector

OE® @

INTERMED | ATE-FREQUENCY AMPLIFIER
Maximum and Minimum Ratings, Absolute-Naximum Values:

DC COLLECTOR-TO-BASE VOLTAGE. . . . . . . -24 max. volts
DC EMITTER-TO-BASE VOLTAGE. . . . . L -0.5 max.  volt
DC COLLECTOR CURRENT. . . . . . . . . . . ~10 max. ma
DC EMITTER CURRENT. . . . . . . . . . .. 10 max. ma

RADIO CORPORATION OF AMERICA DATA |
Semiconductor & Materials Division Somerville, N. J. 3-60



2N1425

TRANSISTOR DISSIPATION:

At ambient temperature of 250 C . . . . 80 max. mw
At ambient temperature of 55¢ C . . . . 50 max. mw
At ambient temperature of 71° C . . . . 23 max. mw
AMBIENT TEMPERATURE (During operatlon) 71 max. oc
STORAGE-TEMPERATURE RANGE . . o o -65 to +85 oc

Characteristics, At Ambient Temperature of 25° C:

Common-Emitter Circust, Base Input

OC Collcctor-to-Emitter Voltage . . . . . -12 volts
DC Emitter Current. . . 5 0000 o0 1 ma
Small-Signal Current Transfer
Ratio at 1 ke . . . . 50
Common-Base C:rcutt, Emitter Input
OC Collector-to-Base Voltage. . . . . . . -12 volts
DC Emitter Current. . . e e 1 ma

Small-Signal Current Transfer
Ratioat 1 ke . . . .. .. ... ... 0.98
Alpha-Cutoff Frequency. . . . . . . . .. 33 Mc

Typical Operation, At Ambient Temperature of 25° (e85

In a common-emitter, base input, single-stage,
455-kc intermediate-frequency amplifier circuit

DC Supply Voltage . . . o -6 -9 -12  volts
DC Collector—to-Emitter Voltage . -5.7 -8.5 ~-11  volts
DC Emitter Current. . . 0 1 1 1 ma
Input Resistance. . . . . . . . . 1300 1350 1550 ohms
Output Resistance . . . .« 0.31 0.415 0.525 megohm

“ollector-to-Base Capaci t.mce

Cop) - C e e e e e . 2,25 2,05 1.9 up f
Max i fum Power Gain‘ 500000 o 51 52.4 54.4 db
Useful Power Gain:

In neutralized circuit. . . . . 33.8 34 34 db

In unneutralized circuit. . . . 30 30.3 30.4 db

4 Measured in a single-tuned unilateralized circuit matched to the
generator and Toad impedance for maximum transfer of power (transformer—
insertion losses not included).

OPERATING CONSIDERATIONS

It is recommended that this transistor not be connected into
or disconnected from circuits with the power on because high
transient currents may cause permanent damage to the transistor.

The flexible leads of this transistor are usually soldered
to the circuit elements. Soldering of the leads may be made
close to the glass stem provided care is taken to conduct
excessive heat away from the lead seal. Otherwise, the heat
of the soldering cperation will crack the seals of the leads
and damage the transistor.

When dip soldering is employed in the assembly of printed
circuitry using this transistor, the temperature of the solder
should not exceed 255° C for a maximum immersion period of
10 seconds.

RADIO CORPORATION OF AMERICA
Semiconductor & Materials Division Somerville, N. J.



2N1425

This transistor utilizes shielding to minimize inter!ead
capacitance and coupling to adjacent circuit components.
This shielding is provided by lead 3 situated between the
collector !ead and the base lead and internally connected to
the case. For optimum performance, it is recommended that
lead 3 be connected to the circuit ground.

.360"MAX.
[*—  oA.
® r

3757
MAX,

4 LEADS

A
07" 992, .

(SEE NOTE)
INTERLEAD SHIELD,
CASE

.192"2.007"

. 92C38-9122R6

NOTE: THE SPECIFIED LEAD OIAMETER APPLIES IN THE ZONE
BETWEEN 0.05" AND 0.25" FROM THE CASE SEAT. BETWEEN
0.25" AND 1.5", A MAXiMUM DIAMETER OF 0.021" IS HELD.
OUTSIDE DF THESE ZONES, THE LEAD DIAMETER IS NOT CONTROLLEOD.

RADIO CORPORATION OF AMERICA OATA 2
Semiconductor & Materials Division Somerville, N. J. 3-60



2N1425

TYPICAL CHARACTERISTIC
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PERFORMANCE CHARACTERISTICS
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2N1426

Drift-Field Transistor

GERMANIUM P-N-P ALLOY TYPE
For Converter Applications in
Battery-Operated AM Radio Receivers
GENERAL DATA
Electrical:

Minimum DC Collector-to—-Base Voltage
for dc emitter-to-base volts = -0.5,
dr rnllectnr ua = =50, ambient

temperature = 25° C . . . . . =24 volts
Mavimm OC Collectar-Cutoff Current (ICBO

for dc collector—to-base volts = -12,

emitter open, ambient temperature=25° (& -12 ua
Maximum DC Emitter-Cutoff Current (I 8o

for dc emitter—to-base volts = —-O.g,

collector open, ambient temperature= 25°C -12 ua
Interlead Capamtance between coHector

and base leads with interlead shield

connected to ground and all leads cut

1o S/16™. .« o e o e e e e e e e 0.03 e f
Junction-Temperature Plse (ln free air) . . 0.6 OC/mw

Mechanical:

Operating Position. . . . . . . . . . . .. ... .« . . Any
Maximum Length (Excludina ﬂexlble 1eads} ...... 0.375"
“Yaximur Diameter. . . . . . L L .. L. L L L, 0.360"
Dimensional Qutline ., . . . . . . . . .. . .. JEDEC No.T0-7
Case. . . . . . . . o 0. 6 bo0oDb0 oo o Metal
Seals . Lo e s e v v e o .. .Hermetic
Leads, Flexible . . . . . . . ., .. e e . 4
Minimum lTength. . . e e e e e e - 1 o
Orientation and diameter. . . . , . See Dimensional Qutline
Tern ram:
ead 1-Emitter ‘ ead 3- Interlead
Shield,
Lead 2 - Base Lead 4 -Collector

O ®

CONVERTER
Maximum and Minimum Ratings, Absolute-Naximum yalues:
OC COLLECTOR-TO-BASE VOLTAGE. . . . . . .  ~24 max. volts
OC EMITTER-TO-BASE VOLTAGE. . . . . ... -0.5max. volt
DC COLLECTOR CURRENT. . . . . . . . . . .  -10 max. ma
. DC EMITTER CURRENT. . . » » v v o v 10 max,  ma
(R RrADIO CORPORATION OF AMERICA DATA |

Semiconductor & Mat Somerville, N. J. 3-60




2N1426

TRANSISTOR DISSIPATION:

At ambient temperature of 25° C . . , . 80 max. mw

At ambient temperature af 55° C . . . . 50 max. mw

At ambient temperature of 71° C . . . . 23 max. mw
AMBIENT TEMPERATURE (During operation). . 71 max. o¢
STORAGE-TEMPERATURE RANGE . . . . . . . . -65 to +85

Characteristics, At Ambient Temperature of 25° C:

Common-Emitter Circust, Base Input

DC Collector-to-Emitter Voltage . . . . . -12 volts
OC Emitter Current. . . . . . e e 1 ma
Small-Signal Current Transfer
Ratio at 1 ke . . . . e e . 130
Common-Base Circuit, Emitter Input
OC Collector-to-Base Voltage. . . . . . . -12 volts
DC Emitter Current. . . e e e 1 ma
Small-Signal Current Transfer
Ratioat 1 ke . . . . . . . ... ... 0.992
Alpha-Cutoff Frequency. . . . . . . . . . 33 Mc
Typical Operation, At Ambient Temperature of 25° C:
In a common-emitter, base input,
self-excited, 1.5-Mc converter circuit
DC Supply Voltage . . . - -6 -9 -12 volts
DC Collector-to-Emitter Voltage .. -5 -8 -~11  wvolts
DC Emitter Current. . . ., . .. 0.65 0.65 0.65 ma
Input Resistance. . . . . . . . . . 1700 1800 2000 ohms
Output Resistance . . . . . . ... 0.18 0.27 0.45 megohm
RMS Base-to-Emitter
Oscillator—Injection Voltage. . . 100 100 100 my
Conversion Power Gain:
Maximum available . . . . . . . . 43,5 43.5 48 db
Useful. . . . ... .. .. ... 30.1 33.3 37.6 db

OPERATING CONSIDERATIONS
and DIMENSIONAL OUTLINE

shown under Type 2NIi425 also apply to the 2NIU26

RADIO CORPORATION OF AMER

Semiconductor & Materials Division Somerville,
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2N1426

Tl B R
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2N1633

Drift-Field Transistor

GERMANIUM P-N-P ALLOY TYPE

For Intermediate-Frequency-Amplifier Applica-
tions in Battery-Operated AM Radio Receivers

GENERAL DATA

Electrical:

Minimum DC Collector—to—Base

Breakdown Voltage (BV¢pg)

for dc collector wa = =50,

emitter open, ambient

temperature = 25° C. . . . .. . . .. ... . =34 volts
Maximum DC Collector-Cutoff Current

(Icgg) for dc collector-to-base

volts = -12, emitter open,

ambient temperature = 25° C. . . . . . . ... -16 wua
Maximum DC Emitter—Cutoff Current

(lgpg) for dc emitter-to-base

volts = -0.5, collector open,

ambient temperature = 25° C. . . . . . . . .. -16 ua
Maximum Junction-Temperature Rise

(In free air). . . . . . v v v v i v oo 0.4 OC/mw
Mechanical:
Operating Position . . . . . o v v v v v v e e v e e .. Any
Maximum Overall Length . . . . . . . . ... . .. .. 0.697"
Maximum Seated Length. . . . . . . . . . . ... .. 0.495"
Maximum Diameter . . . . . . . .« . o 0000 0.260"
Dimensional Qutline. . . . . . . . . . . . .. JEDEC No.TO-40
Case . . . v v v v v e e e . . . . .Metal and Plastic
Seals. . . . . . e e e e e e e e e e e e e e e Hermetic

Terminal Diagram:

Pin 1-Emitter Pin 4 —-Collector
Pin 2 - Base

INTERMED IATE-FREQUENCY AMPLIFIER
Maximum and Minimum Ratings, Absolute-Naximum Values:

OC COLLECTOR-TO-BASE VOLTAGE . . . . . . . -34 max. volts
DC EMITTER-TO-BASE VOLTAGE . . . . . . . . -0.5 max. volt
DC COLLECTOR CURRENT . . . . . . . . . .. ~10 max. ma
DC EMITTER CURRENT . . . . . . . . « « . . 10 max. ma
TRANSISTOR DISSIPATION:

At ambient temperature of 25° C. . . . . 80 max. mw

At ambient temperature of 55° C. . . . . 50 max. mw

At ambient temperature of 71° C. . . . . 35 max. mw
AMBIENT TEMPERATURE (During operation) . . 71 max. oc
STORAGE-TEMPERATURE RANGE. . . . . . . . . —65 to 485 oc

RADIO CORPORATION OF AMERICA DATA |
Semiconductor & Materials Division Somerville, N. J. 9-60



2N1633

Characteristics, At Ambient Temperature of 25° C:

Common-Emitter Circuit, Base Input

DC Collector-to—Emitter Voltage. . . . . . . . .
DC Emitter Current . . . . . . . . . . ..
Small-Signal Current Transfer
Ratio at L ke, « v v v v v v v e .
Common-Base Circuit, Emitter Input
DC Collector-to-Base Voltage . . . . . . . . . .
DC Emitter Current . . . . . . . ¢ o v o o o . .
Small-Signal Current Transfer
Ratio at 1 ke, . . . . . . . . . ..o o .
Alpha—Cutoff Frequency . . . . . . . . . . . ..

Typical Operation, At Ambient Temperature of 25°

-12 volts '
1 ma

75
~12 volts
" @
0.986
40 Mc

(&5

In a common-emitter, base-input, single-stage,

455-kc intermediate-frequency-amplifier circuit
-12  volts

DC Supply Voltage. . . . . . . . -6 -9

DC Collector-to-Emitter Voltage. -5.7 -8.5 -11  volts
DC Emitter Current . . . . . .. 1 1 1 ma
Input Resistance, ac output

circuit shorted. . . . . . .. 1500 1550 1800 ohms
Output Resistance, ac input

circuit shorted. . . . . . .. 0.35 0.475 0.6 megohm
Collector-to—Base Capacitance R . .

(Coble = o v v e e e e e 2.2 2.1 2t
Maximum Power Gain®. . . . . . . 52.6 53.8 55.7 db
Maximum Useful Power Gain:

In neutralized circuit . . . . 36.7 36.7 36.7 db

In unneutralized circuit . . . 31.2 31.3 31.4 db

In a common-emitter, base—input, two-stage,
455-kc intermediate-frequency-amplifier circuit

DC Supply

Voltage. . . . -6 -6 -9 -9 -12
DC Collector-

to—Emitter

Voltage. . . . -5.7 -5.7 -8.5 -8.5 -1l
DC Emitter

Current. . . . 0.5 1 0.5 1 0.5
input Resist—

ance, ac out-

put circuit

shorted. . . . 2800 1500 3000 1550 3400
Output Resist—

ance, ac in—

put circuit

shorted. . . . 0.7 0.35 0.9 0.47% 1.2
Collector-to~

Base Capac—

itance (Cop) . 2.2° 2.2° 2.1* 2.1* 2
Maximum Power

Gain®. . . .. 52.2 52.6 53.3 53.8 55.6

A

-12 volts
-11 volts ‘
1 ma

1800 ohms .

0.6 megohms

A

2 't
55.7 db .

RADIO CORPORATION OF AMERICA
Semiconductor & Materials.Division Somerville, N. J.



2N1633

Useful Power
Gain;
In neu-
traliced
circuit., . . 32.4 35.2 32.4 35.2 32.4 35.2 db
In unneu—
tralized
circuit., . . 27.7 29.7 27.9 29.8 28 29.9 db

A Maximum variation from this value is 0.9 uuf.

® measured in a single~tuned unilateralized circuit matched to the
?eneralor and load impedance for maximum transfer of power (transformer—
nsertlon losses not included).

OPERATING CONS IDERATIONS
and DIMENSIONAL OUTLINE
shown under type 2NI1631 also apply to the 2NI1633

RADIO CORPORATION OF AMERICA DATA 2
Semiconductor & MateriglssPivision Somerville, N. J. 9-60



2N1633

TYPICAL COLLECTOR CHARACTERISTICS
[CoumoN-uTTER CincliT gast e il
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2N1633

TYPICAL CHARACTERISTICS
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2N1633

TYPICAL CHARACTERISTICS

COMMON—-EMITTER CIRCUIT,BASE INPUT.|
AMBIENT TEMPERATURE=25° C
FREQUENCY (KC)=455

AAC OUTPUT CIRCUIT SHORTED.
®AC INPUT CIRCUIT SHORTED.

i

NF0.6

w
o
o
o

0.4

OUTPUT RESISTANCE® (RoyT) —MEGOHMS

2000,

INPUT RESISTANCEA (R ) —OHMS

1000" Ho.2

10
-12

-2 -4 -6 -8 -10
COLLECTOR-TO-EMITTER VOLTS

92CM-10562RI
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2N1634

Drift-Field Transistor

GERMANIUM P-N-P ALLOY TYPE

For Intermediate-Frequency-Amplifier Applica-
tions in Battery-Operated Radio Receivers

The 2N1634 31s the same as the 2N1633 except for the following
items:

Mechanical:
Maximum Length (Exc|ud|ng flexible leads) . . . . 0.410"
Maximum Diameter . . . . o e e e . . 0.260"

Dimensional Qutline. . . . . . . . . . . . .. JEDEC No.TO-1
Crsa . . . . .Metal

LeadsFlexuble
Minimum length . . . . . . . . .. ...15"

Orientation and dlameter 5 o . See Dzmenszontzl Outline
Terminal Diagram: BOTTOM VIEW
Lead 1 -Emitter Lead 3 -Collector
{Adjacent
to red dot
O= 3 on side of
Lead 2 - Base case)

OPERATING CONS IDERATIONS

It is recommended that this transistor not be connected
into or disconnected from circuits with the power on because
high transient currents may cause permanent damage to the
transistor.

The flexible leads of this transistor areusually soldered
to the circuit elements. Soldering of the leads may be made
close to the glass stem provided care is taken to conduct
excessive heat away from the lead seal. Otherwise, the heat
of the soldering operation will crack the seals of the leads
and damage the transistor.

when dip soldering is employed in the assembly of printed
circuitry using this transistor, thetemperature of the solder
should not exceed 255° C for a maximum immersion period of
10 seconds.

RADIO CORPORATION OF AMERICA DATA
Semiconductor & Materjajs. Digision -~ Somerville, N. ). 9-60



2N1634

.240" MAX, -
DIA. @ r_
~

.410”
MAX
/RED DOT
/

i' r" CASE SEAT
1.5"

MIN.

I

| U

1 =

o BASE

EMITTER — /-—lNSULATION

3 LEADS - “— COLLECTOR

77+ 002"
~'oo1~ DIA.

(€ NOTE) ——1 ' l-— .07174,010”
DlA.

017

92CS-9148R6

NOTE: THE SPECIFIED LEAD DIAMETER APPLIES [N THE ZONE
BETWEEN 0.D5" AND D.25" FROM THE CASE SEAT. BETWEEN D.25"
AND 1.5", A MAXIMUM DIAMETER OF 0.D21" IS HELD. OUTSIDE
OF THESE ZONES, THE LEAD DIAMETER IS NOT CONTROLLED.

RADIO CORPORATION OF AMERICA @
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2N1635

brift—Field Transistor

GERMANIUM P-N-P ALLOY TYPE

for Converter Applications in
Battery-Operated AM Radio Receivers

GENERAL DATA

Electrical:

Minimum DC Collector-to-Base

Breakdown Voltage (BVegolt for

de wullector pa = =50, emitter

open, ambient temperature =

257 Ce e e e e e e e e e e e 34 volts
Maximum DC Collector-Cutoff

Current (lcgg) for dc collec-

tor-to-base volts = -12,
emitter open, ambient temper—
ature = 252 C. v L h u e e e e e e e -16 ua

Maximum DC Emitter—-Cutoff Cur-
rent (lggg) for dc emitter—
to-base volts = -0.5, collec-
tor open, ambient temperature

=259C. . . e e e e e e e -16 ua
Maximum Junction-Temperature
Rise (In free air) . . . . . « . .. .. .. 0.4 °C/mw

Mechanical:

Operating Position . . . . . . . . v v v v v v oo .. Any
Maximum Overall Length . . . . . . . . . .. ... .. 0.697"
Maximum Seated Length. . . . . . . . . . . . ... .. 0.495"
Maximum Diameter . . . . . . . . . . . .0 .. ... 0.260"
Dimensional Qutline. . . . . v v v v v v v . . JEDEC No.TO-40
(6563 6 6 0 6 6 0 000 000600060000 O Metal and Plastic
Seals. v v v v e i e e e e e e e e e e e e e e e e Hermetic

Pin 1-Emitter Pin 4-Collector

Pin 2- Base
. CONVERTER
Maximum and Minimum Ratings, Absolute-MNaximum Values:
DC COLLECTOR-TO-BASE VOLTAGE . . . . . . . -34 max. volts
DC EMITTER-TO-BASE VOLTAGE . . . . . . . . -0.5 max. volt
DC COLLECTOR CURRENT . . . « « ¢« v v« 4 . -10 max. ma
DC EMITTER CURRENT . . . . . « ¢« v v v & 10 max. ma
TRANSISTOR DISSIPATION:
. At ambient temperature of 252 C. . . . . 80 max. w
At ambient temperature of 55° C. . . . . 50 max. W
At ambient temperature of 71° C. . . . . 35 max. mw
(T RADIO CORPORATION OF AMERICA DATA 1
Semiconductor & Mategials. Division Somenville, N. J. 9-60
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2N1635

AMBIENT TEMPERATURE (During operation). . . 71 max.
STORAGE-TEMPERATURE RANGE . . . . . . . . . -65 to +85

Characteristics, At Ambient Temperature of 25° C:
Common-Emitter Circuit, Base Input

oc
oc

DC Collector-to-Emitter Voltage . . . . . . -12 volts
DC Emitter Current. . . . . . ¢ v o o o . . 1 ma
Small-Signal Current Transfer

Ratio at 1 ke . . . . . . . o . o oo .. 75

Common—Base Circutt, Emitter Input ‘

DC Collector-to-Base Voltage. . . . . . . . -12 volts
DC Emitter Current. . . . . . . .. P 1 ma
Smal1-Signal Current Transfer

Ratio at 1ke . . v v v v v v v v v v v 0.986
Alpha—Cutoff Frequency. . . . . . . . . .. 45 Mc
Typical Operation, At Ambient Temperature of 25° C: .

In a common-emitter, base-input,
self-~excited, 1-¥c converter circuit

DC Supply Voltage . . . . . . . . . . o 0 o -9 volts
DC Collector—to-Emitter Voltage . . . . . . -8.5 volts
DC Emitter Current. . . . . . . . .o ... 0.65 ma
fnput Resistance. - « « « « « « « « o .. 2000 ohms
Output Resistance . . . . . . . . . Cee 0.3 megohm
RMS Base-to-Emitter

Oscillator-Injection Voltage. . . . . . . 100 mv
Conversion Power Gain . . . . . . . . . . . 36 db

OPERATING CONSIDERATIONS
and DIMENSIONAL OUTLINE
shown under Type 2N1631 also apply to the 2Ni1635
=

RADIO CORPORATION OF AMERICA
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2N1635

I AMBIENT TEMPERAT URI
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2N1635

TYPICAL CHARACTERISTICS

L L e e e I
IEMITTER OPEN. jags
} AMBIENT TEMPERATURE=25° C F

ba ot r TRiR uq*'*"}

MICROMICROFARADS

[[COLLECTOR-TO-BASE CAPACITANCE —

= = -8
COLLECTOR-TO-BASE VOLTS

92CS=~9820RI

o

COLLECTOR-TO-EMITTER VOLTS=-9
AMBIENT TEMPERATURE =25%° C

COLLECTOR MILLIAMPERES
w

o i
150 200 2%0

92C3-10678
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2N1636

Drift-Field Transistor

GERMAN|UM P-N-P ALLOY TYPE

For Converter Appliication in
Battery-Operated AM Radio Receivers

The 2KN1636 1s the same as the 2N1635 except for the following
ttems:

Mechanical:

Maximum Length (Excludmg f]exlble leads) .. . . 0.410"
Maximum Diameter . . . . P .. 002607
Dimensional Qutline. . . . . . . . . . . ... JEDEC No. TO-1
Case . . . . .Metal

Leads,Flexlble
Minimum length . . . 600 0o o o &P

Orientation and dlameter o o See Dtmenstonal OQutline
Terminal Diagram: BOTTOM VIEW
Lead 1-~Emitter Lead 3-Collector
{Ad jacent
to red dot
on side of
Lead 2 - Base case)

OPERATING CONS IDERATIONS

It is recommended that this transistor not be connected into
or disconnected from circuits with the power on because high
transient currents may cause permanent damage to the transistor.

The flexible leadsof this transistor are usually soldered
to the circuit elements. Soldering of the leads may be made
close to the glass stem provided care is taken to conduct
excessive heat away from the lead seal. Otherwise, the heat
of the soldering operation will crack the seals of the leads
and damage the transistor

When dip soldering is employed in the assembly of printed
circuitry using this transistor, the temperature of the solder
should not exceed 255° C for a maximum immersion period of
10 seconds.

RADIO CORPORATION OF AMERICA DATA
Semiconductor & Materjals 7 Somerville, N. J. 9-60




2N1636

—| .240" MAX. |=
| DIA,

) @

10"
AX.

FSN

/REO oot ‘
f casE SEAT

®

F 4
r4

BASE
EMITTER — 2 ———INSULATION
3 LEADS - ~—COLLECTOR

%
o7 902 pia,

(SEE NOTE)

" |-¢ — .071".010"
DlA.

92CS5-9148R6

NOTE: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE
BETWEEN 0.05" AND 0.25" FROM THE CASE SEAT. BETWEEN
0.25'" AND 1.5", A MAXIMUM DIAMETER OF 0.021" |S HELD.
OUTSIDE OF THESE ZONES, THE LEAD DIAMETER IS NOT CONTROLLED.

RADIO CORPORATION OF AMERICA
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2N2015

Power Transistor

e SILICON N-P-N DIFFUSED-JUNCTION TYPE

For Power Switching and Amplifier Service
in lndustrial and Military Applications

GENERAL DATA
Mechanical:

Operating Position. . . . . . . . . . v v v v v v v v 4 Any
Maximum Seated Length . . . . . . . . .. ... ... 0.520"
Maximum Diameter. . . . . . . . . . . . . .« . ... 1.250"
Dimensional Outline . . . . . . . . . . . ... JEDEC No.T0-36
CaSE. » v v v e e e e e e e e e e e Welded, Metal
Seals . . . . . . . . Lo e e e s e e Hermetic
Terminal Diagram {See Dimensional Outline):
BOTTOM VIEW
o r
CENTER INDE X
STUD PIN
LUG

INDUSTRIAL SERYICE

Such as dc-to-dc converter, inverter, chopper, relay-
control, oscillator, regulator, pulse-amplifier, and
class A and class B push-pull-amplifier circusts

Maximum and Minimum Ratings, Absolute-Naximum Values:

COLLECTOR-TO-BASE VOLTAGE . . . . . . . . . 100 max. volts
COLLECTOR-TO-EMITTER VOLTAGE:

With base open (Sustaining voltage)®. . . 50 max. volts
EMITTER-TO-BASE VOLTAGE . . . . . . . . . . 10 max. volts
COLLECTOR CURRENT . . . . . . . . . « . . . 10 max. amp
EMITTER CURRENT . . . . . . . . . « . .« .. -13 max. amp
BASE CURRENT. . . . . . . . . . . .. ... 6 max. amp

TRANSISTOR DISSIPATON:®
At case temperature® of 25° C or below. . 150 max. »watts
At case temperatures® above 25° C . . . . See Rating Chart
CASE-TEMPERATURE RANGE:€

Operating and storage . . . . . . .. .. -65t0+4200  °C
LUG TEMPERATURE:¢

For 10 seconds maximum. . . . . . . . . . 235 max. oc
Characteristics:

At case temperature of 25° C°

Forward Current-Transfer-Ratio
Cutoff-Frequency (f, 0. . . . . . . ... 25 ke

RADIO CORPORATION OF AMERICA DATA 1
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2N2015

Collector-to-Base Capacitance (C,,)
with dc collector-to-base volts = 40. . . 400 uuf
Thermal Time Constant (r ). . . .. 30 msec

Typical Operation:

In accompanying pulse-response test
circuit at case temperatureS of 25° C

Collector Supply Voltage (Vcc). e e e e 24 volts
DC Base-Bias Voltage (Vgg). © . . . . . .. -6 volts
"On" DC Collector Curren? e e e e 10 amp
"Turn-On" Base Current (Ialj. e e e e e 2 amp
Base Resistance (Rgy) - v v v v v v oo v 10 ohms
Base Resistance (Rg,) . . . . . . . .. .. 10 ohms
Collector Resistance (Re) . . . . . . . .. 2 ohms

Switching Time:
"Turn-on" time [Relay time (ty) +
rise time (t )] . . ... .. ...
"Turn-of {" time [Storage time (t.) +
fall time (tf)] e e e

4 usec

7 usec

The Collector-to-Emitter Sustaining voltage (vccq s s)) with the base
open s that value of voltage which remains relat eqy constant over a
wide range of collector currents, and approximates the collector voit-
age at which the effective alpha of the device is equal to unity {va:
= 1. vpitage at which the product of alpha {a). at low voltage, times
the multipTication factor (M) equals unity).

See accompanying Rating Chart and also fransistor-Dissipation Rating
Chart in General Section,

Measured at intersectlon of seating surface with mounting stud.
Measured 1/16" t 1/32" down from seating surface.

oo

ELECTRICAL CHARACTERISTICS

Voltage values are given with respect to base and at
case temperature® of 25° C unless otherwise specified

Min. Max.

DC Collector-to-Emitter Voltage:
With emitter reverse-bias
volts = 1.5, dc collector
Ma. = 2. . v ..e e Vepy - 100 volts
With base open {Sustaining
voltage}, dc collector ma.
= 200, dc base ma. = 0. . . . .Vego - 50 volts
{sus}
DC Base-to-Emitter Voltage for
dc collector-to-emitter volts
= 4, dc collector amperes = 5 . . Vee - 2.2 volts
DC Collector-Cutoff Current |

for dc collector volts = 30, c8o

dc emitter ma. = 0, case

temperature =
25°C . ..o - 50 pa
150°C. . . . ... - 2 ma

DC Emitter—Cutoff Current for dc
emitter volts = 10, d
collectorma. =0 . . . ... .. le80 - 50 ua

RADIO CORPORATION OF AMERICA
Semiconductor & Materials Division Somexvilie, N. J.



2N2015

OC Forward-Current Transfer Ratio  hgg
for dc collector-to-emitter
volts = 4, dc collector amperes
< 15 50
10, . . . oo oo 7.5 -

Collector-to-Emitter Saturation

Resistance for dc collector
amperes = 5, dc base amperes

=0.5. . . ...........R - 025 ohm
Thermal Resistance:
Junction-to-case. . . . . . ... Ry - 1.17 OC/watt

% The Collector-to-Emitler Suslalning voltage (VCEQ(s s)) with the base
open is that value of voltage which remains relatiVely’ constant over a
wide range of collector currents, and approximates the collector volt-
age at which the cffective alpha of tne device 15 equal to unity (Vam
='1; voltage at which the product of alpha (a). at low voltage. times

the multiplication factor (M} equals unity}.

€ Measurea at intersection of seating surface with mounting stud.

OPERATING CONS IDERATIONS

it is recommended that this transistor not be connected
into or disconnected from circuits with the power on because
high transient currents may cause permanent damage to the
transistor.

Electrical connection can be made to the base and emitter
lugs by means of clips or by soldering directly to the lugs.
When soldering connections are made to the lugs, care should
be taken to conduct excessive heat away from the lug seals,
otherwise the heat of the soldering operation will crack the
glass seals of the lugs and damage the transistor.

This transistor is provided with a single-ended stud for
mounting to a heat sink and for electrical connection to the
collector. (Seeaccompanying Suggested Mounting Arrangement).
Electrical connection to the base and to the emitter is made
to their respective lugs.

It is to be noted that the case of this transistor oper-
ates at the collector voltage. Because of the possibility of
shock hazard when the case of this transistor is at a voltage
appreciably above or below ground potential, suitable pre-
cautionary measures should be taken.

RADIO CORPORATION OF AMERICA DATA 2
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2N2015

PULSE-RESPONSE TEST CIRCUIT ‘

RELAY*

«—Ic

(

r

6.3 VOLTS
60 CPS

#C.P CLARE TYPE HGP—1028

® TEKTRONIX TYPE 545
OR EQUIVALENT

OR EQUIVALENT
92CS—I1I125RI

Q: Transistor type 2N2015

ASSOCIATED WAVE FORM

RELAY OPENSW

COLLECTOR
CURRENT,
g

*TURN—OFF"

b —» le——— TIME

92CS-M26RI
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2N2015

r‘-

-1.250"MAX-
DIA.

JEDEC No.T0-36

¥ T
520"MAX. E——=—— E
¥y - _
.375" MIN. 3.2 MAX.
500" MAX. 6107 MIN,
m MAX,
/ f
/ INDEX PIN OF
|4o MAX. INSULATING
‘—MOUNTING STUD MATERIAl
o~ ~2A THD. 140" DIA. MAX
- EMITTER
-348"R~ - COLLECTOR
(CONNEC TED
_TO CASE)
INSULATING —
EYELETS
92CM-10612RI
SUGGESTED MOUNTING ARRANGEMENT
IMICA INSULATOR
0027 -003" THICK
q
Neusne CHASSIS (HEAT SINK)

IMETAL WASHER

IMICA INSULATOR — CHASSIS HOLE
/@ 0.200" DIA.
-°

SbrERMINAL LUG

9L0CK NUT —

10-32
92CS-H33
8 SUPPLIED WITH EACH TRANSISTOR.

b SHAKEPROOF DIVISION, ILLINOIS TOOL WORKS,
CATALOG No.2102-6.
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TYPICAL DC-CURRENT-TRANSFER-
RATIO CHARACTERISTICS
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TYPICAL COLLECTOR-CUTOFF-
CURRENT CHARACTERISTIC

10°[EMITTER OPEN i S— —
4| COLLECTOR—TO—BASE VOLTS (veg30___ 1 | r
2} N — 1 -+ 1 L —
- IOE I E— — - 1/ E— E—
R —" i — — 4
(7B o —1 4+—Ft—— 11 ——1
3 I I (N 7 O
3¢ 1
10— A+ —+ ——
g &—T— 1+ 1 L
55 P SN U _/ —+ 1 1 —
3 2+— = 1 ]
£, A
R | — ——— E— —— (e S S
wo 44— — —
39
JH 1 _Z_ . E—
87 P
g T — = —
- — 1 i G — —
oA+ 1+ 411+ B —
2| —+ 1 4 -4+ & 1
109
—75 50 - 100 125 150 175

25 O 25 50 75
JUNCTION TEMPERATURE —°C
92CS-11094

RADIO CORPORATION OF AMERICA DATA 5
Semiconductor & Materials Division Somerville, N. J. 6-61






2N2016

Power Transistor

SILICOH N-P-N DIFFUSED-JUNCTION TYPE

For Power Switching and Amplifier Service
in IndustriaLaﬁjl Military Applications

The 2N2016 1s the same as the 2N2015 except for the following
1tems’

INDUSTRIAL SERVICE

Such as indc~to-dc converter, inuerter, chopper, relay=
control, oscillator, regulator, pulse-amplifier, and
class A and class B push-puli-amplifrer circurts

Maximum Ratings, Absolute-Naximum Values:

COLLECTOR-TO-BASE VOLTAGE . . . . . . . . 130 max. volts
COLLECTOR-TO-EMITTFR VOLTAGF:
With base open (Sustaining voltage)?. . 65 max. volts

ELECTRICAL CHARACTERISTICS
Nin. Nax.

DC Collector-to-Emitter Voltage:
With emitter reverse-bias
volts = 1.5, dc collector
ma. =2 . ... e e e Ve - 130 volts
With base open (Sustaining
voltage), dc collector
ma. = 200, dc base

current = 0 . . Veeotsus) 65 volts

The Collector-to—Emitter Sustaining voltage {(vee (sus)) with the base
open is that value of voltage which remains re1alqve'ly constant over a
wide rangeof collector currents, and approximates the collector voltage
at which the effectlive alpha of the device is equal to unity (vam = 1.
voltage at which the product of alpha (a). at low voltage, times the
multiplication factor (M) equals unlty).
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