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NG

Solid State
Division

RF Power Transistors

40894 40896
40895 40897

RC

Features:

High - Frequency
Silicon N-P-N Transistors

For TV-Tuner, FM and AM/FM ‘“Front-End"”, and
IF Amplifier, Oscillator, and Converter Service

® High gain-bandwidth products:
fr = 1200 MHz typ. for tuner types
= 800 MHz typ. for if-amplifier types

hace foedhack

a Very low

JEDEC TO-72 H-1299

RCA-40894, 40895, 40896, and 40897 are high-frequency
n-p-n silicon devices characterized especially for rf, mixer,
oscillator, and if stages of vhf, SSB, and FM receivers.

These devices utilize a hermetically sealed four-lead JEDEC
TO-72 package. All active elements of the transistor are in-
sulated 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:

COLLECTOR-TO-EMITTER VOLTAGE
COLLECTOR-TO-BASE VOLTAGE
EMITTER-TO-BASE VOLTAGE

CONTINUOUS COLLECTORCURRENT .................
TRANSISTORDISSIPATION .................oovennn,

With heat sink, at case temperatures up to 25°C

With heat sink, at case temperatures above 25°C .. ........

At ambient temperatures up to 25°C
At ambient temperatures above 25°C
TEMPERATURE RANGE:
Storage & Operating (Junction)
CASE TEMPERATURE (During soldering):
At distances 2> 1/32 in. (0.8 mm) from seating
surface for 10 seconds max.

Cep = 0.7 pF typ. for 40894, 40895

® | ow noise figure:
3dB typ. at 200 MHz for rf amplifier type

s High power gain as neutralized amplifier:

Gpg = 15 dB min. at 200 MHz (40894)
= High power output as uhf oscillator:

Pog = 20 mW typ. at 500 MHz (40896)
® Low noise figure:

NF = 4.5 dB max. at 200 MHz (40894)
® Low collector-to-base time constant:

rp'Ce = 14 ps max.

...... Vceo 12 \"
...... Veeo 20 v
...... VEBO 25 \Y)
...... |C 50 mA
...... Pt :
...... 300 mwW
...... Derate linearly 1.71 mw/°C
...... 200 mwW
...... Derate linearly 1.14 mw/°C
...... -65 to +200 °c

265 °c

1271
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40894-40897

ELECTRICAL CHARACTERISTICS at Ambient Temperature (Tp) = 25°C unless otherwise specified

File No. 548

TEST CONDITIONS LIMITS
. DC COLLECTOR OR
FREQUENCY DC CURRENT TYPE 40894 TYPE 40895
CHARACTERISTICS | SYMBOLS MHz EMITTER\)/OLTAGE mA RF AMPLIFIER MIXER UNITS
Ves | Vee| Ves | e Ic Ig|Min. | Typ. | Max.|Min. | Typ.| Max.
Collector-Cutoff 15 0 - - 0.02| - - 0.02
Current
lcBO uA
Ta = 150°C 15 0 - - 1] - - 1
Collector-to-Base V(BR)CBO 0 0.001 20 - - |2 - - v
Breakdown Voltage ~
Collector-to-Emitter VCEOQ(sus) 3 0]15 - - |15 - - \
Sustaining Voltage
Emitter-to-Base V(BRIEBO 001f o 25 - - |25 - - v
Breakdown Voltage ! .
Collettor-to-Emitter | Vgglsat) o | 1] -] - foa|- 1| - |oa|v
Saturation Voltage
Base-to-Emitter Vgelsat) 10 1 - - 1 - - 1 \
Saturation Voltage
Static Forward Current- | hgg 6 1 50 80 250 | 40 70 250
Transfer Ratio
Magnitude of Common-
itter, 11-Signal
Smiter. Small Signa - 100 6 5 9| | 2|9 |14 | 2
’ e
ward Current 1kHz 6 2 25 90 | 300 |25 90 | 300
Transfer Ratio?
Collector-to-Base Ceb 0.1to1 10 o |° - | o7 1] | o7 1] pF
Feedback Capaci-
tanced
Common-Base Input Cib 01to1 0.5 0 - - 2 - - 2 pF
Capacitance®
Collector-to-Base b'Ce 319 6 2 3 7 1413 7 14 | ps
Time Constant?
Small-Signal Power Gain
in Neutralized Com-

" 10.7 12 5 - - - - - -
mon-Emitter Ampli- [ Gpg d8
fier Circuit? (see 200 12 5 B2 o AU -

Fig. 6)
Noise Figure? NF 200 6 15 - 3 4.5 - - - dB

3Lead No. 4 (case) grounded; Rg = 1250

b

BThree-terminal

of the coll

with the case and emitter leads connected to the guard terminal.

CLead No. 4 (case) floating.
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ELECTRICAL CHARACTERISTICS at Ambient Temperature (Tp) = 25°C unless otherwise specified

4089440897

TEST CONDITIONS LIMITS
- DC COLLECTOR OR
FREQUENCY DC CURRENT TYPE 40896 TYPE 40897
HARACTERISTICS SYMB ITTER VOLTAGE
CHARACTERIS oLs My [FVITTER WO mA osciLLATOR | 1F ampLiFier  |UN'TS
Ves | Vce | VeB g Ic lg| Min. | Typ. [ Max. |Min. | Typ. | Max.
Collector-Cutoff 15 0 - - 0.02| - - 0.02
Current )
Iceo HA
Ta = 150°C 15 0 - - 1] - - 1
Collector-to-Base V(BR)CBO [¢] 0.001 20 B - |20 - - \%
Breakdown Voltage~
Collector-to-Emitter Vceolsus) 3 0] 15 - - |15 - - \
Sustaining Voltage
Emitter-to-Base V(BR)EBO 001 0 25 - - |25 - - \
Breakdown Voltage .
Collector-to-Emitter Vcelsat) 10 1 - - 04 - - 0.4 \2
Saluratiop Voltage
Base-to-Emitter VgEe(sat) 10 1 - - 1 - - 1 \
Saturation Voltage
Static Forward Current- | hgg 6 1 27 50 250 |70 120 250
Transfer Ratio
Magnitude of Common-
St Smal Signal 100 6 5 o |14 | 20|09 | 14| 2
reutt. [ | 1kHz 6 2 25 | 90 [300 |25 | 90 | 300
ward Current
Transfer Ratio?
Collector-to-Base Ceb 01to1 10 ] - 0.7 1(- (07 1 pF
Feedback Capaci-
tanceb
Common-Base Input Cip 0.1to1 0.5 4] - - 2 - - 2 pF
Capacitance®
Collector-to-Base y'Ce 319 6 2 3 7 14 | 3 7 14 ps
Time Constant?
Small-Signal Power Gain
in Neutralized Com-

. . . 10.7 12 5 - - - 18 25- -
n}onﬁmnftgr Ampli- | Gpg 200 12 5 15 2 B a _ _ dB
fier Circuit? (see
Fig. 6)

Noise Figure? NF 200 6 15 - - - - - - dB

3L ead No. 4 (case) grounded; Rg = 1250

PThree-terminal measurement of the collector-to-base capacitance
with the case and emitter leads connected to the guard terminal.

CLead No. 4 (case) flcating.
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T
COMMON-EMITTER CIRCUIT, BASE INPUT;
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Fig. 1—Small-signal beta characteristic for all types
TWO-PORT ADMITTANCE (y) PARAMETERS AS FUNCTIONS OF
FREQUENCY (f) FOR ALL TYPES
COMMON-EMITTER CIRCUTT, BASE INPUT; 22| COMMON-EMITTER cmcun’ INPUT
OUTPUT  SHORT-CIRCUITED. SHORT—CIRCUIT
COLLECTOR-TO-! EMITTER VOLTAGE(VCE\ av COLLECTOR-TO- EMITTER VOLTAGE (V¢g) = 4V
COLLECTOR CURRENT (I¢)= 1.5mA 20|COLLECTOR CURRENT (I0)= 1.5mA
AMBIENT TEMPERATURE (Tp) = 25°C AMBIENT TEMPERATURE(Ty) = 25°C
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Fig. 2—Input admittance (y ) Fig. 3—Output admittance (y g
COMMON-EMITTER CIRCUIT, BASE INPUT; COMMON—EMITTER CIRCUIT; INPUT SHORT — CIRCUITED.
OQUTPUT SHORT —CIRCUITED COLLECTOR-TO-EMITTER VOLTAGE (Vcg) = 4V
z COLLECTOR-TO-EMITTER VOLTAGE (Vcg) = 4V COLLECTOR CURRENT (Ic)= 1.5mA
2 ,C;O%;LSC;O;‘E&URERENT“ )= 1.5mA AMBIENT TEMPERATUR%(TA)- 25°C
2 MBIEN =250
- PERATURE (Ta) - 25°C = NOTE: gre IS NEGLIGIBLE AT FREQUENCIES UP TO 500 MHz
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Fig. 4—Forward transadmittance (y go)
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Fig. 5—Reverse transadmittance (yy¢)
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File No. 548 4089440897

DC COMMON Cn NOTE: (Neutralization Procedure): (a) Connect a 50-Q rf volt-

1-5 ,'_ —]:- meter to the output of a 200-MHz signal generator (R, = 502), and

= adjust the generator output to 5 mV. (b) Connect the generator to

IZOO) TYPE TYPE : " the input and the rf voltmeter to the output of the amplifier, as

= IN3195 IN3195 | 3 T0 shown abowve. (c) Apply Vgg and Vg, and adjust the generator

| output to provido an amplifier output of 5 mV. (d) Tune C2, C6,

L and C7 for maximum amplifier output, readjusting the generator

gg%M 0.02 $ 91 output as required to maintain an output of 5 mV from the ampli-

fier. (e) Interchange the connections to the signal generator and the
rf voltmeter. (f) With sufficient signal applied to the output terminals
of theamplifier, adjust Cp for a minimum indication at the amplifier
input. (g) Repeat steps (a), (b), (c), and (d) to determine if retuning
is necessary.

SOURCE #F Y

Q = Type 40894, 40895, 40896, or 40897

Lq: 1-3/4 turns No. 18 wire 0.5 in. (12.7 mm) long, 0.5 in. (12.7
mm) 1D

Lp: 2 turns No. 16 wire, 0.5 in. (12.7 mm) long, 0.5 in. (12.7 mm)
ID

L3 2turns No. 18 wire, 0.25 in. (6.35 mm) long, 0.5 in. (12.7 mm)
ID. Position approximately 1/4 in. (6.35 mm) from L,.

Vee All capacitances in pF unless otherwise specified.
92CS 14753R)

Fig. 6—Neutralized amplifier circuit used to measure power gain and noise figure at 200 MHz for all types

TERMINAL CONNECTIONS
Lead 1 — Emitter
Lead 2 — Base

Lead 3 — Collector
Lead 4 — Connected to case
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