File No. 83

R

Solid State
Division

RF Power Transistors

2N918
2N3600

RCA-2N918 and RCA-2N3600 are double-diffused
epitaxial planar transistors of the silicon n-p-n type.
They are extremely useful in low-noise-amplifier, oscil-
lator, and converter applications at VHF frequencies.

These devices utilize a hermetically sealed four-
lead JEDEC TO-72 package. All active elements of
the transistor are insulated from the case, which may
be grounded by means of the fourth lead in applications
requiring minimum feedback capacitance, shielding of
the device, or both.

MAXIMUM RATINGS, Absolute-Maximum Values:
2N918 2N3600

COLLECTOR-TO-BASE

VOLTAGE, VCBO- -+ -+« « + v v - . 30 30 max. V
COLLECTOR-TO-EMITTER
VOLTAGE, VCEQ: + + -~ -« + « + - - 15 15 max. V
EMITTER-TO-BASE
VOLTAGE, VRBQ" + + ¢+ v =+ ++ = v« 3 3 max. V
COLLECTOR CURRENT, I . . ... 50 *  max. mA
TRANSISTOR DISSIPATION, PT:
Yor operation with heat sink:
At case ( up to 25°C . ... 300 300 max. mW
temperatures** | above 25°C Derate at 1.71 mW/°C

For operation at ambient

{

TEMPERATURE RANGE:

temperatures:
200 200 max. mW
Derate at 1.14 mW/°C

uptonSOC.. L.
above 25°C

At ambient

temperatures

Storage and Operating (Junction). . . -65 to +200 oc
LEAD TEMPERATURE
{During Soldering):
At distances 2 1716 inch from
seating surface for 60 seconds
MAKe. o o ve e 300 300 max. °C

* Limited by transistor dissipation.

** Measured at center of seating surface.

SILICON N-P-N o
EPITAXIAL PLANAR | |'|
TRANSISTORS |

For VHF Applications Tor2
In Military, Communications,
and Industrial Equipment

FEATURES
® high gain-bandwidth product

® hermetically sealed four-lead package
® low leakage current

® high 200-MHz power gain

2N3600

® low noise figure

NF = 4.5 dB max. at 200 MHz
® low collector-to-base time constant
rp’'Ce =15 ps max.

® high power gain as neutralized amplifier

G'_,e =17 dB min. ot 200 MHz
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Fig.1 - Small-signal beta characteristic for types 2N918
and 2N3600.
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File No. 83 2N918, 2N3600

ELECTRICAL CHARACTERISTICS

TEST CONDITIONS LIMITS
DC DC DC
. : De DC DC
» Ambient Frequency Collector- Collegtor- Emitter- | enitter | Cotlector| Base Type Type .
Characteristics Symbols | Temperature {o-Base | to-Emitter | to-Base Current| Current [ Gurrent IN918 IN3600 Units
Voltage | Voltage | Voltage
TA f VeB VeE_| VeB | lE Ic 'B
oC MHz v v v mA mA mA | Min, | Typ. | Max. | Min. | Typ. | Max.
Collector-Cutoff Current ICBO [ B 0 S IR LU S IR N O
150 15 0 - - 1] -] - 1| uh
Collector-to-Base
BV 25 kil 0| - - 13 - - \
Breakdown Voltage ¢80 0 0001
Coltector-to-Emitter
BV 25 3 15 - - |18 - - N
Sustaining Voltage CEO(sus) 0
Emitter-to-Base "
BV 25 0.01 0 3] - -l s - . v
Breakdown Voltage EBO
Collector-to- Emitter VgE(sat) 2% 10 1 - - 104 - -1 04|V
Saturation Voltage )
Base-to-Emitter
VBE(sat 25 10 1 - - 1] - - 1|V
Saturation Voltage BE(sat)
Static Forward Current- hFe 2 1 3 ot - | - | |- 1150
Transfer Ratio
Small-Signal Forward 100 10 4 6 - - "5 - -
Current-Transfer Ratio® Pre % 11&]2 g : g 2-0 21050
Common-Base Qutput C 2% 01t t 10 0 - - L7 - - | pF
Capacitanceb o ' 0 0 S O T T O I A Y
Collector-o-Base .
C 25 0.1t01 10 0 . - CEN I 1| pF
Feedback Capacitance® tb 0
Common-Base Input Cip 5 | 0wt 0.5 0 N I O Y R Y
Capacitance®
Collector-to-Base 40 6 2 s - - - | es
1h'C 25
Time Constant® b 319 6 5 N I Y T S
Small-Signal Power Gain
in Neutralized Common- 12 6 15214 - -l - - | d8
G, 25 200
Emitter Amplifier Circuit® pe 6 5 -l - -V 7p -] 24| dB
(See Fig.2 & Fig.3)
Small-Signal Power Gain
in Unneutralized Common- Gpe 25 200 10 5 N KT I T B -1 dB
Emitter Amplifier Circuit? P
(See Fig.4)
Power Qutput in Common-
Emitter Oscillator Cir- Po 25 > 500 10 12 0 - -l - - | mW
cuit® (See Fig.5)
Nose Figure® (See Fig.2) NF 25 200 6 L5 - - -1 - -]45] dB
Noise Figure™? NF 25 60 6 1 Sb- 6] - -] 348
9 |ead No.4 {case) grounded. € Lead No.fl (case) floating.
b Three-terminal measurement of the collector-to-base capacitance d Generator Resistance (Rg) =400 ohms.

with the case and emitter leads connected to the guard terminail,
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2N918, 2N3600 File No. 83
|-8 pF 3 TURNS +vce
[ No. 22 WIRE
i o
CN 51D x g LONG
| EXTERNAL
27 TURNS \SHIELD REC. 0.01F
No. 18 WIRE | 1
B o i ]
8 0.00iuF =
v IMPEBANCE
IN
i =50 OHMS
[N 1.5—7.5 pF
1500
OHMS
Cslb— SOURCE
1000 MPEDANCE 3412 pF
oF =50 OHMS T L, = 001 F
-V
EE +Vee L
00IuF
92CS-11930R2
NOTE: (Neutralization Procedure): (a) Connect a 50-(] rf voltmeter ~VEE 9205 12847RI

to the output of a 200-MHz signal generator (Rg =50 {J, and adjust
the generator output to 5 mV. (b) Connect the generator to the input
and the rf voltmeter to the output of the amplifier, as shown above.
(c) Apply VEg and ch. and adjust the generator output to provide
an amplifier output of 5 mV. (d) Tune C2, Cg, and Cy for maximum
amplifier output, readjusting the generator output, as required, to
maintain an output of 5 mV from the amplifier. (e) Interchange the
connections to the signal generator and the rf voltmeter, (f) With
sufficient signal applied to the output terminals of the amplifier,
adjust CN for a minimum indication at the amplifier input. (g) Repeat
steps (a), (b), (c), and (d) to determine if retuning is necessary.

Q = Type 2N3600

Fig.2 - Neutrolized omplifier circuit used to measure
power gain and noise figure at 200 MHz for type 2N3600.

+Vee

RFE.C.
fr =200 MHz

IOOOpFl_
Ly =
15 pF
— ouTPUT
0.08 uF
INPUT ?——{@ =
= L,é HpF JélSnF
IN3063
| W .|
Ll
1000 pF 2200
It 53‘“ OHMS
=
RF.C. =
;=200 MHz
0.05 uF -VEE
i D.C.
L COMM
92CS—12848R!

Ly~ 1 loop #12 AWG wire; Ip = 13/16"
Ly 1/2 loop #12 AWG wire; lp = 1-3/16"

Q =2N918

Fig.4 - Circuit used to measure 200-MHz unneuvtralized
power gain for type 2N918.
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L - 3.5 turns No.16 tinned copper wire; 5/16 " dia.; 7/16 " long;
turns ratio 22 4:2

Ly- 8 turns No.16 tinned copper wire; 1/8" dia.; 7/8" long;
turns ratio ™ 8:1

Lg- MILLER #4303 (0.4 - 0.65 uH) or equivalent

Q =Type 2N918

Fig.3 - Neutralized amplifier circuit used to measure

power gain at 200 MHz for type 2N918.

NOTE 2
RFC
5Qp
yYan\N OUTPUT
NOTE - >
3 SEE NOTE |

RFC
2200 1000
OHMS I‘g?"

VEE vee
. 92C5-12849R2
Note 1 - Coaxial-Line output network consisting of:
2 General Radio Type 874 TEE or equivalent
1 General Radio Type 874-D20 Adjustable Stub or equivalent
1 General Radio Type 874-L.A Adjustable Line or equivalent
1 General Radio Type 874WN3 Short-circuit termination or equivalent

Note 2 - RFC = 0.2 #H Ohmite #2-460 or equivalent
Note 3 - Lead Number 4 (case) floating

Lj- 2turns #16AWG wire, 3/8 inch OD, 1-1/4 inch long
Q =2N918 or 2N3600

Fig.5 - Circuit used to measure 500-MHz oscillator
power output for types 2N918 and 2N 3600.
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2N918, 2N3600

TWO-PORT ADMITTANCE (y) PARAMETERS AS FUNCTIONS OF
COLLECTOR CURRENT {fc) FOR RCA TYPES 2N918 AND 2N3600
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Fig.6 - Input admittance (yjel.
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Fig.8 - Forward transadmittance (yye).

DIMENSIONAL OUTLINE TO-72

230 MAX,
209 MIN.
DIA
195 MAX.
T8 MIN
DA,
210 MAX,
470 MIN.

4 | SEATING PLANE.

f H H H 030 Max.
500 MIN. 4 LEADS

L n ﬂ U‘\.&n 1992 ia.
— (NOTE 1)

100 1 Ind
= J~-050

INSULATION "
AL ¥
N\ Y190

Py /"(NOTE 2)

TAB g
(NOTE 3) & >/
046 MAX. ZNOTE 4

036 MIN. 9205-128:7

Dimensions in Inches
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T FREQUENCY (f}=200 MHz !
AMBIENT TEMPERATURE (Ta)=25%

IT B }l’
S

B ' ;

- ‘COLLECTOF—TO
EMITTER VOLTS ¢,
T [TITTLCE )5
HEll
1
:

SO«
ST

~N

I it
Tt T
T +

t
T
1

IVCE=6

113 %

- T 15 I

D 1 i 8|
NSNS 1 T

OUTPUT CONDUCTANCE (goe) OR
SUSCEPTANCE (bge)-MILLIMHOS

5 10 15
COLLECTOR MILLIAMPERES {I¢)
92C5-12758R2

Fig.7 - Output admittance (y,g).
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Fig.9 - Reverse transadmittance (y ).

MOTE 1: THE SPECIFIED LEAD DIAMETER APPLIES IN THE
ZONE BETWEEN 0.050 "AND 0.250 " FROM THE SEATING PLANE.
FROM 0.250 "TQ THE END OF THE LEAD A MAXIMUM DIAMETER
OF 0.021"|S HELD. OUTSIDE OF THESE ZONES, THE LEAD
DIAMETER IS NOT CONTROLLED.

NOTE 2 MAXIMUM DIAMETER LEADS AT A GAUGING PLANE
0.054" + 0.001"- 0.000" BELOW SEATING PLANE TO BE WITHIN
0.007" OF THEIR TRUE LOCATION RELATIVE TO MAX. WIDTH
TAB AND TO THE MAXIMUM 0.230 " DIAMETER MEASURED WITH
A SUITABLE GAUGE. WHEN GAUGE IS NOT USED, MEASURE-
MENT WILL BE MADE AT SEATING PLANE.

NOTE 3: FOR VISUAL ORIENTATION ONLY.

NOTE 4 TAB LENGTH TO BE 0.028 "MINIMUM - 0.048 "MAXIMUM,
AND WILL BE DETERMINED BY SUBTRACTING DIAMETER A
FROM DIMENSION B.

TERMINAL DIAGRAM (Bottom View)

LEAD 1- EMITTER

LEAD 2 - BASE

LEAD 3 - COLLECTOR

LEAD 4 - CONNECTED TO CASE
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