File No. 42

IR

Solid State
Division

RF Power Transistors

2N3118

RCA-2N3118 is atriple-diffused planar
transistor of the silicon n-p-n type in-
tended for use inRF amplifiers inmilitary
and industrial HF and VHF communication
equipment. It is designed especially for
large-signal Class-C and small-signal
Class-A service.

Maximum Ratings, Absolute-Maximum Values:
Collector-to-Emitter Voltage:
Reverse bias (Vcgy)

For Vgg = -1.5 volts. . 85 max. volts
With base open (VC['D) .. 60 max. volts
Emitter-to-Base Voltage (VEm). . 4 max. volts
Coilector Current (Ig). . . . . . 0.5 max. ampere
Transistor Dissipation (Pr):
At case temperatures
up to 25¢°C. . . . . .. 4 max watts
At free-air cemperatures
up to 25° PR 1 max watt
At temperatures above 25° Cc.. .See Fig.l
Temperature Range:
Storage . . . . . . . . . . .. -65 to +200 °c
Operating (Junctlon) -65 to +200 °c

For Large-Signal VHF
Class-C and Small-Signal
VHF Class-A Amplifier

Service )
® High power dissipation —
4 watts at case temperature of 25° C \

® High output power —
Class-C service; 28-volt operation: JEDEC TO-5
| watt minimum at 50 Mc; O.4 watt minimum at 150 Mc
® High collector-to-emitter voltage ratings —
VCEX = 85 volts; Vcpo = 60 volts
® High gain-bandwidth product —
380 Mc typical
® High power gain — Class-A service, neutralized:
25 db at 50 Mc, 200 mw output

ELECTRICAL CHARACTERISTICS

TEST CONDITIONS
oc bC DC DC DC DC LIMITS
Case Collectar- |Collector- |Emitter-|Collector |Emi tter| Base i
Characteristics Symbols Tent1pera- Fre- 1"io-Base {to-Emitter|to-Base| Current |Current|Current Units
ure quency| yoltage | Voltage Yoltage Min. [Max.
(Tc) (volts) | (volts) [(volts}| (ma) (ma) (ma)
oc Mc ves VCE VEB Ic it I8
Collector-Cutoff 25(TF 30 0 0.1 Ha
Current fcmo  lisorras 30 0 100] e
Emitter-to-Base BV .
Breakdown Voltage EBO 25 0 0.1 4 volts
Collector-to-Emitter ) 25 0 0 60 "
Breakdown Voltage BV, (sus volts
(Sustaining) CEO pulsecll:|
Reverse Collector-to-
Emitter Breakdown BVCEX 25 1.5 0.1 85 volts
Voltage
Feedback Capacitance Cp'c 25 1 28 0 6 pf
rph' Ch’ Product rbb'Ch’ ¢ 25 50 28 25 60| psec
DC Forward-Current
Transfer Rati hpg 25 28 25 50 | 275
Small-Signal Forward-
Current Transfer Ratio he 25 50 28 25 5
Real Part of Short- h; 5
Circuit Input Impedance 1€(real) 25 50 28 25 2 75| ohms
Real Part of Short- 100 h
Circuit Qutput Impedance| w??(resn 25 50 28 25 500 | 1000| ohms
Qutput Power
Clags C Service P 25 501 28 1.0 watt
Pin = 0.1 watt ouT 25 150’ 28 0.4 watt
(with heat sink)
fe ,
ass-A Service N db
Poyt = 0.2 watt PG 25 50 28 25 18
(th.h heat sink)
A Tpp= free-air temperature Opulse duration, 300 usec; duty factor, less than 1.8% ™ See Fig.5 dsce Fig.3 * See Fig.13
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Fig.1
TYPICAL LARGE-SIGNAL OPERATION, CLASS-C SERVICE, 150 MC

T I

COMMON -EMITTER CIRCUIT BASE INPUT. FI{TH
CLASS—~C SERVICE, IS0 Mc ot
CASE TEMPERATURE (Tc) 25°C 1
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§ = = vee 92¢5-12269
a
2
. 1.zt 1.5-20 pf  Lq: 0.1 ph, & turns, No.18 wire,
"
¥ C3: 4-40 pf /4" 1D, closely wound
g - Cy: 7-100 pf Ly: 750-ohm ferrite choke
& R - 1800 pf L3: 0.075 wh, 4 turns, No.16 wire,
= e gs: 0.01 zf bk e Tong
RF POWER INPUT (PN)—-MILLIWATTS 6. Y » Ly: 0.0?S rh, 3 tarns, No. 16 wire,
02cs-12273 R: 100 ohms, variable 1/u" 1D x 1/4" long
Fig.2 Fig.3

TYPICAL LARGE-SIGNAL OPERATION, CLASS-C SERVICE, 50 MC

[COMMON-EMITTER CIRCUIT, BASE INPUT.
CLASS-C SERVICE, 50 Mc }
CASE TEMPERATURE (7o) 25° ¢
oz - NPUT
’ (SOURCE=50 OHMS)
o
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3 = Vee 92Cs-12268
& Cq: 70-350 pf L3: 0.13 ph, 4 turns, No.18 wire,
§ C2,Cy, Cs: 7100 pf ' 1/4" 1D, closely wound
g C3: 0.01 uf L2t 2.4 ph, choke,
Cr: Miller Part No.4606
6: 0.002 pf ;
T Cqi 0.02 pf LB 0.6 ph, 10 turns, No.18 wire,
1157 Sads) feoi 7Y 3/8" 10, closely wound
° & a0 o0 b o0 0 “o Lyt 0.6 ph, 10 turns, No.18 wire,
RE POWER INPUT (Piy)—MILLIWATTS R: 1000 ohms, variable 3/8" 1D, closely wound
Fig.4 92Cs~ 12272 F|9 5
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2N3118

TYPICAL SMALL-SIGNAL OPERATION CHARACTERISTICS
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92Cs-122688R!

FREQUENCY —Mc
Fig.1
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92C5-12289R1

COLLECTOR CURRENT (Ic)—MILLIAMPERES
Fig.10



2N3118

TYPICAL CLASS-A-SERVICE-OPERATION, 50 MC, NEUTRALIZED

COMMON-EMITTER CIRCUIT, BASE INPUT,
, 50 M

CLASS—A SERVICE

C
COLLECTOR-TO-EMITTER VOLTS {Veg)=28

COLLECTOR MILLIAMPERES (Id 25

CASE TEMPERATURE (Tg)s25° C
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g EMITTER COLLECTOR
S SUPPLY WY
279 VEE VeC  9zcs-12270
5 Cq: 7-100 pf L1: 0,12 wh, 3 turns, No.16 wire,
2z ol . g 7/16™ 1D x 1/4" Tong,
z Cot 8-60 pf
a C3: 14150 pf tap at 1 turn from ground
3 H } ; 63: 680 of Lp: 0.23 wh, 5 turns, No.16 wire,
° ) 2 3 P 4o 0m80 P 7/16" 10 x 1/2" long,
RE POWER INPUT (Pyy)— MILLIWATTS C5,C¢: 0.005 puf tap at 3 turns from collector
2512278 €7: 0.9-7 pf terminal
Fig.12 ® Fig.13
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Fig.14 9ecs-zzry Fig.15
DIMENSIONAL OUTLINE NOTE |: THIS ZONE ISCONTROLLED FOR AUTOMATIC HANDLING.

All Dimensions in Inches
JEDEC No.TO-5
370 MAX.

335 MIN,
DIA.

.335 MAX.
305 MIN. 7]

DIA.

100 T
MIN. 260 MAX.
-_T_ 240 MIN.

lszmuc PLANE
¥
3

)

.oggsvoj U U U H

DETAILS OF OUT- D D .
2

LINE IN THIS
ZONE OPTIONAL
3 LEADS

019 MAX.
016_MIN,
DIA.
LEAD
INSULATING
EYELETS
- 7%
100
qursie -t
RADE < 45
007 MAX\
034 MAX.
028 MIN
045 MAX.
029 MIN.
INDEX TAB 92C5-12656

THE VARIATION IN ACTUAL DIAMETER WITHIN THE ZONE SHALL
NOT EXCEED 0.010.

NOTE 2@  THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE
BETWEEN 0.050 AND 0.250 FROM THE SEATING PLANE. BETWEEN
0.250 AND 1.5 AMAXIMUM OF 0.021 DIAMETER ISHELD., OUTSIDE

OF THESE ZONES THE LEAD DIAMETER IS NOT CONTROLLED.
NOTE 3: MEASURED FROMMAX. DIAMETER OF THE ACTUAL DEVI CE.

NOTE 4: LFADS HAVING MAXIMUM DJAMETER (0.019) MEASURED
IN GAUGING PLANE 0.054 + 0.001 — 0.000 BELOW THE SEATING
PLANE OF THE DEVICE SHALL BE WITHIN 0.007 OF THEIR TRUE
LOCATIONS RELATIVE TO A MAXiIMUM—WIDTH TAB.

TERMINAL DIAGRAM

LEAD 1—EMITTER
LEAD 2 — BASE

LEAD 3— COLLECTOR,
CASE
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