2N3337 - 2N3338 - 2N3339
NPN RF-IF-AGC AMPLIFIERS

DIFFUSED SILICON PLA'NAR*TRAANSISTORS

GENERAL DESCRIPTION -~ The 2N3337, 2N3338, and 2N3339 are NPN silicon

PLANAR transistors designed specifically for RF-IF-AGC applications. They . PHYSICAL DIMENSIONS
feature high power gain, low noise, and excellent forward AGC characteristics, s
195 pa
: 178 ‘1 {’ 20
ABSOLUTE MAXIMUM RATINGS [Note 1] — 2090 DA
Maximum Temperatures %8 030 MAX.
Storage Temperature -65°C to +200°C 09
A A o ' 4 LEADS 016 500 MIN.
Operating Junction Temperature 200°C Maximum . U H B
Lead Temperature (soldering, 60 sec. time limit) -~ 300°C Maximum

Maximum Power Dissipation

Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 0.5 Watt
at 25°C Ambient Temperature (Notes 2 & 3) 0.3 Watt

Maximum Voltages

VCBO Collectpr to Base Voltage 40 Volts -
Vero Collector to Emitter Voltage (Note 4) 40 Volts NOTES: M mensions o nches
VEBO Emitter to Base Voltage 4.0 Volts

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
2N3337

e Ty O R o T e eine . ved

Symbol Characteristics Min. Max. Min. Max. Units Test Conditions
Gp, Small-Signal Power Gain (f = 60 MHz)  (Note 7) 24 dB I, = 40mA V- lov
GPel Small-Signal Power Gain (f = 60 MHz)  (Note 7) -30 dB See Note 5
GPef Small-Signal Power Gain (f = 200MHz) (Note 8) 15 dB IC = 4,0 mA vCE =10V

Pey Small-Signal Power Gain (f = 200 MHz) (Note 8) -30 dB See Note 6
NF Noise Figure (f = 60MHz) 2N3338 only (Note 7) 5.5 dB IC = 4,0 mA VCE = 10V
NF Noise Figure (f = 200 MHz) (Note 8) 5.5 dB IC = 4.0 mA VCE = 10V

NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 350°C/Watt (derating factor of 2.86 mW/°C); junction-to-
ambient thermal resistance of 583°C/Watt (derating factor of 1.72 mW/“C). .

(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest. L
(5) GPez is 5GPel -30d8 when I, is between 8.0 and 12maA in the 60 MMz circuit on page 4. vCl-: =(12- .zc ).

. . _ 1
(6) GPez is EGPel - 30dB when [C is between 10 and 14 mA in the 200 MHz circuit on page 4. VCE =(12 »TQ.

(7) Bandwidth = 10 MHz Source resistance (as seen by transistor) = 2009,
(8) Bandwidth = 8.0 Miz Source resistance (as seen by transistor) = 1000,
(9) Pulse Conditions: length = 300 usec; duty cycle = 1%.
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FAIRCHILD TRANSISTORS 2N3337 ¢ 2N3338 ¢ 2N3339

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
Symbol ~ Characteristic Min. Max. Units Test Conditions
hFE DC Current Gain 30 Ic = 4.0 mA VCE =10 V
ICBO Collector Cutoff Current 25 nA IE =0 v cB 20 V
ICBO(125°C) Collector Cutoff Current 5.0 LA IE =0 vCB_ = 20 V
Cob Output Capacitance 1.6 pf IE =0 v cB " 10 V
he. High Frequency Current Gain (f = 100 mc) 4.0 I, = 4.0 mA Veg = 10 V
BV.po Collector to Base Breakdown Voltage 40 Volts I, = 100 pA I =0
VCEO(sust) Collector to Emitter Sustaining Voltage 40 Volts Ic = 3.0 mA Iy =0
(Notes 4 and 9) (pulsed)
BVEBO Emitter to Base Breakdown Voltage 4.0 Volts IE = 100 pA Ic =0
TYPICAL ELECTRICAL CHARACTERISTICS
DC CURRENT GAIN CONTOURS OF CONSTANT GAIN
COLLECTOR CHARACTERISTICS* VERSUS COLLECTOR CURRENT BANDWIDTH PRODUCT (f;)
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Vg - REVERSE BIAS VOLTAGE - VOLTS Tp - AMBIENT TEMPERATURE - °C Ig = COLLECTOR CURRENT - mA
OUTPUT CAPACITANCE VERSUS TYPICAL GAIN TYPICAL GAIN
REVERSE BIAS VOLTAGE VERSUS COLLECTOR CURRENT VERSUS COLLECTOR CURRENT
2.0 % T 2
N e f| T HE
s 1.6 § . \\ [k "5': \\ VCE-IZ-IL
' ] 20 2 10 2 —
g 3 \ s N t = 200 miz
= % N
S 12 \\\ ] 30 dB g’ » \
z — g g P N
: e — 8 v g 0 \
g os z S \\
‘e e IE 0 ; -10 \
© 0.4
& 5'3‘;8;'3’7""5\ 3 SPEC. LIMITS\|
zuasaaT w339
0 -10 L 2 [ 11
0 2.0 8.0 12 16 2 20 40 60 8.0 10 12 0 60 3.0 10 12 14
V g - COLLECTOR - BASE VOLTAGE -VOLTS I¢ - COLLECTOR CURRENT - mA Ic = COLLECTOR CURRENT - mA
= Single family characteristics on Transistor Curve Tracer
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INPUT Z=50Q

2N3337 - 2N3338 -

60MHzAGC TEST CIRCUIT

FAIRCHILD TRANSISTORS 2N3337 ¢ 2N3338 «2N3339

8 -60pf
—H 2.7-30pf74 T3
INPUT 5100 OUTPUT
z:500 z Z=500
1§ 8-60pf7
RFC
=<.001
lev
T, 8turns #16 tinned copper wire 1/4inch 1.D. x 1/2 inch long.
T2 7 turns #32 Bifilar wire wound on toroid, 1.D. =.120 inch,
0.D. =.230 inch, .060 thick .
1 . =
@ = .00017 at 50 MHz B = 40 at 1IMHz
T3 8 1/2 turns #26 enameled wire, center-tapped, wound on toroid,
1.D. =.187 inch, 0.D. =.375inch, .125 thick.
A -
1Q .00042 at 150 MHz no =16 at 1 MHz
2N3339
. 200MHzAGC TEST CIRCUIT
0.7-7pF
()24
A1
“ ) 2-8pF
or -
_'__K 1-14pF 74 : T

L ‘ ly

||}

.001
>
1k
L L -4
L - 3 turns #18 enameled wire on 1/4" ceramic core.
L - 2 turns #18 enameled wire interwound at cold end with L;.
L, - 7 turns 0,076 diamefer silver tubing space wound

(3/8" 1.D., no core), output tap at 2 turns from collector
end, ground tap at 4 turns from collector end.

OUTPUT Z=50Q
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_ ~ 2N3426
NPN HIGH-SPEED, HIGH CURRENT, SWITCH

SILICON PLANAR'EPITAXIAL TRANSISTOR

GENERAL DESCRIPTION
The 2N3426 is a silicon PLANAR epitaxial transistor with very high speed switching

PHYSICAL DIMENSIONS

capability at high currents. A maximum VCE(sat) of 0.7 V atone ampere and mini- %
. s . .335 .335V1A:
mum fT of 450 MHz qualify it especially for use as a thin film memory driver, 305014
- 530
ABSOLUTE MAXIMUM RATINGS (Note 1) f u” ” ”
. .050
Maximum Temperatures .009 0.5 MIN.
(] o
Storage Temperature -65°C to +200°C 3 Lg0s /"
Operating Junction Temperature 200°C Maximum ‘0160'A
Lead Temperature (Soldering, 60 sec. time limit) 300°C Maximum 100 o
" ase
Maximum Power Dissipation
Total Dissipation at 25°C Case Temperature 3.0 Watts Collector
(Notes 2 and 3)
at 25°C Ambient Temperature 0.6 Watt
(Notes 2 and 3) N
Maximum Voltages and Current 034 S 2 s
VCBO Collector to Base Voltage 25 Volts 028 029
VCEO Collector to Emitter Voltage (Note 4) 12 Volts il O
Leads are m»ﬂned kovar
VEBO Emitter to Base Voltage 4.0 Volts Feckage weight s 0.98 gram
IC Collector Current 1.0 Amp
ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)
Symbol Characteristic Min. Typ. Max, Units Test Conditions
on Turn On Time (Note 6) 10 15 ns Ic ] 1000 mA IBl ~ 100 mA
tost Turn Off Time (Note 6) 15 25 Io %1000 mA, I, ~ 100 mA, Ig o ~-100 mA
Ts" ] ) chmrmﬁgg Time, =~ =~~~ (Note6) . . . . ..wbS.. .ns IC 100 mA, IB 1% 100mA, IB*zw ~100 mA
hfe High Frequency Current Gain (f = 100MHz) 4.5 6.5 Ic = 100 mA VCE= 5.0 V
VCE(sat) Collector Saturation Voltage (Note 5) 0.18 0.23 Volts IC = 100 mA IB = 10 mA
VCE(sat) Collector Saturation Voltage (Note 5) 0.24 0.33 Volts IC = 300 mA IB = 30 mA
VCE(sat) Collector Saturation Voltage (Notes 5 & 7) 0.51 0.7 Volts IC = 1000 mA IB = 100 mA
hFE DC Pulse Current Gain (Note 5) 30 60 120 IC = 300 mA VCE= 0.5 V
Cobo Output Capacitance 25 PF VCB= 0 IE =0
hfe High Frequency Current Gain (f = 100MHz) 2.0 IC = 500 mA vCB= 0
*Planar is a patented Fairchild process.
NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 58.3°C/Watt (derating factor of 17.2 mW/°C); junction-to-

ambient thermal resistance of 291.6°C/Watt (derating factor of 3.43 mW/°C).
(4) This rating refers to a high-current point where collector-to-emitter voltage is lowest.
(5) Pulse Conditions: length = 300 s ; duty cycle = 1%.
(6) See switching circuit for exact values of IC’ [B 1 IBZ'
(7) This limit applies for a measurement made 1/4" from the bottom of the case.

e ———————
FAIRCHILD

SEMICONDUCTOR

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION

2-223




FAIRCHILD TRANSISTOR 2N3426

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

Symbol Charaéteristic Min'; Typ. Max. Units Test Conditions
VCE(sat) Collector Saturation Voltage 0.17 0.25 Volts IC = 10 mA IB = 1.0 mA
V ..(sat) (85°C) Collector Saturation Voltage ( Note 5) 0.25 0.5 Volts I. = 300 mA I, = 30 mA
CE C B
VBE(sat) Base Saturation Voltage 0.68 0.78 Volts IC = 10 mA IB = 1.0 mA
VBE(sat) Base Saturation Voltage ( Note 5) 0.84 1.1 Volts IC = 100 mA IB = 10 mA
VBE(sat) Base Saturation Voltage (Note 5) 1.0 1.3 Volts IC = 300 mA IB = 30 mA
VBE(sat) Base Saturation Voltage ( Note 5) 0.9 1.36 2.1 Volts IC = 1000 mA IB = 100 mA
ICES Collector Reverse Current L5 100 LA VCE_ 15 v VEB= 0
Cobo Output Capacitance 6.2 15 pF IE =0 VCB= 50 V
ibo Input Capacitance 14.8 25 pF IC = 0 VEB= 0.5 V
BVCBO Collector to Base Breakdown Voltage 25 Volts IC = 500 puA IE =0
VCEo(sust) Collector to Emitter Sustaining Voltage 12 Volts IC = 30 mA IB =0
(Notes 4 and 5)
BVimo Emitter to Base Breakdown Voltage 4.0 Volts IE = 100 pA IC =0
hFE DC Pulse Current Gain (Note 5) 30 50 IC = 100 mA VCE= 05 V
hFE DC Pulse Current Gain (Note 5) 20 45 IC = 10 mAl vCE= 0.5 V
TYPICAL COLLECTOR AND BASE CHARACTERISTICS *
ACTIVE REGION SATURATION REGION
BT 1000 5 1000 [ ‘
o pZ4l - / 7w . om
— ﬂ&// / = P /\5““{ = oo l
= i / z L~ 1 =S B S s O T
g T, g oo ,/ Jgmh ) T e
a (-'—"‘“T A_/ o / //'/ : '75; IOmAI II
3| E o /A g il
g 80 0. 100A / / s 5.0mA g ® //
: e R 2 E Pt
w0 0.06mA ] / 20 200 ——— /
0.04imA ~ / \ o
- Or—+——°' L Jgl° 0 |: . [*- 1g=0 {f\ ™ s 04"‘]‘.. / |
0 4.0 8.0 12 16 20 0 0.4 0.8 1.2 16 ?»0; 0 0.4 0.8 1.2 1.6 2.0
VC[ - COLLECTOR-EMITTER VOLTAGE - VOLTS VCE = COLLECTOR-EMITTER VOLTAGE - VOLTS VB[ - BAS[-[M‘I”[R VOLTAGE - VOLTS
20— 1000 T 1000 .
B T [ &mA & - aoma] | Jeo ma
Q:’Q“\ s < | __40mA 2l s S S ! "
< ﬁ(/m‘/t// // Ty - 57 g oma %@ F ke IJZSLC
BT TS, a0 |—0mA — 800 om
_ ﬂn‘\? —1/ < | YT _
il S 1 s Ty 2
= 2= amA T A G T - = 60
2 e /) s | 3 |
S W / S ! I s g - 10mA ” om
S 80 [~ ol0mA = o 00— AP g
i s g s - : 2 ik
S 0.10mA _/// ‘ © | | © l /[
4.0F—0.08mA 200 + t 200
0.06mA / i | | // //
o F—ooamA T URF-REE S N e A A Lo
e e 2798 g (PN . L1 | , ),
2.0 8.0 12 16 2 0 0.4 0.8 1.2 1.6 2.0 0 0.4 0.8 12 1% 7.0
Vg - COLLECTOR-EMITIER VOLTAGE - VOLTS Vgp - COLLECTOR-EMITIER VOLTAGE - VOLTS Vgg - BASE-EMITIER VOLTAGE - VOLTS

= Single family characteristics on Transistor Curve Tracer.
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FAIRCHILD TRANSISTOR 2N3426 °
' TYPICAL ELECTRICAL CHARACTERISTICS
DC PULSE CURRENT GAIN COLLECTOR SATURATION VOLTAGE BASE SATURATION VOLTAGE
VERSUS COLLECTOR CURRENT VERSUS COLLECTOR CURRENT VERSUS COLLECTOR CURRENT
T T § §°“ TTTT ) @ N ERE -
z M~vCE *5.0v ] J s Ic - 101g : g ) Ig * Moty -
= 85°C = 3
é 60 aGES N Sl \\ % ! § L1 /
5 b £, s //
§ © af 2 [~ 85°C)/ § 0.9 /
5 § 0.2 \\~~\ /{ 4 25/6‘:;
' i ] g .- 79 N Ao
w 2 L0l s ¥ L1
< = a /:m"
3 I =
% 10 100 1000 S 05 10 100 Tooo Y 10 100 1000
Ic - COLLECTOR CURRENT - mA Ic - COLLECTOR CURRENT - ma Ic - COLLECTOR CURRENT - ma
INPUT AND OUTPUT
COLLECTOR REVERSE CURRENT COLLECTOR REVERSE CURRENT CAPACITANCES VERSUS
VERSUS REVERSE BIAS VOLTAGE VERSUS AMBIENT TEMPERATURE REVERSE BIAS VOLTAGE
50 — 5.0 r 2
T 5% ] s Veg * lov c —Iil
T ) 7 2y /;,LO"
. = .0 Y. 16 )
= g 20 7 NNy,
g g I . e
E 10 5 10 . / D X
E 7 E - % C o0 0 €
g o P4 § o /’/ Li, . \,\PUICAPAC e, [I
2 a E i < T~
8 8 7 hi ~y
iﬁo o 4 § 0.2 /—4 a0
o"mo 4.0 8.0 12 16 2 0.15 50 75 100 ':).1 0.2 05 10 20 50 10 30
Vcg - COLLECTOR-EMITTER VOLTAGE - VOLTS To - AMBIENT TEMPERATURE - °C REVERSE BIAS VOLTAGE - VOLTS
STORAGE TIME VERSUS TURN ON STORAGE TIME VERSUS TURN ON STORAGE TIME VERSUS TURN ON
AND TURN OFF BASE CURRENTS AND TURN OFF BASE CURRENTS AND TURN OFF BASE CURRENTS
H ‘c— lcl- 10mA : W_ |c'- X0mA / - 'c" 1000mA /
'-_ “ Vog 2V /, i .. . Vee - 12v // .- -~ [Vee 12y )
N 4 v LA $
— %&;2 o =~ A1 = 7 W RS _mg- g- ¥ ! & § . - /
g [/ S /// 2 y S % 2 / >
AN A : o A £ m A
. /& A e A 1 X ] s / A
A LA KA |ee ] : T
" 19 / } S " @ ) 7 — L
o5 10 2 ) © 50 -0 D © ) E) 100 T ] 500
lg, - TURN ON BASE CURRENT - mA Tg, - TURN ON BASE CURRENT - mA lg, - TURN ON BASE CURRENT - mA
FALL TIME VERSUS TURN ON FALL TIME VERSUS TURN ON FALL TIME VERSUS TURN ON
AND TURN OFF BASE CURRENTS AND TURN OFF BASE CURRENTS AND TURN OFF BASE CURRENTS
" I+ 100mA y =" g+ 00mA - AT /
. [ Ve - 12v / i ' Voo - IZ‘V / . Ve 12v //
© = ] = a0
g / = E 1 QQL ; o
S Y = 3 ol s S o)
-~ f . / 3t & oaw ©
z P = i e — : / e
§ - X § 1 A | w0+ § 4 //
L L A I — . d
“ o 10 P EY C % ) % T = o L
Ig, - TURN ON BASE CURRENT - mA s, - TURN ON BASE CURRENT - mA 'g, - TURN ON BASE CURRENT - ma
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FAIRCHILD TRANSISTOR 2N3426

DELAY TIME VERSUS TURN ON
BASE CURRENT AND REVERSE
BASE EMITTER VOLTAGE

7
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10 2 EECEED 100
Ig, - TURN ON BASE CURRENT - mA

RISE TIME VERSUS COLLECTOR
AND TURN ON BASE CURRENTS
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T 5010 200 50 1000
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TYPICAL ELECTRICAL CHARACTERISTICS

- ns

SWITCHING TIME

- nsec

SWITCHING TIME

SWITCHING TIMES VERSUS
COLLECTOR CURRENT

7 "l 101 - 01y,
o " 1015 - 4
Ve 7
2
l's
10| +
=t

50 ‘\:Q_;lf’b‘

™~

2.

1% 200 500 1000
¢ - COLLECTOR CURRENT - mA
SWITCHING TIMES VERSUS

AMBIENT TEMPERATURE

1 Ic* 300mA

[ 1g, * 1g, = 30mA //

Vee* 12V N
12 k//
-
8.0 /
t

| Y [ B—
4.0

."50 0 . 50 100

Ta - AMBIENT TEMPERATURE - °C

IMPROVING
FAN-OUT CAPABILITY

FAIRCHILD uLOGIC ELEMENT

2N3426 used to convert butfer element (Part #900)
FAN-OUT from 25 to 20.

CHARGE STORAGE
TIME TEST CIRCUIT

Vi Vi
BB cc
+16V +5.0V
LOMF  1.04F
1 I
1F 1t
| oue
als iF
00~ aa
Pulse Width = 100ns —-o To Sampling Scope
Rise Time < 1.0ns

LOF|  a1Q
0 —
o=
Pulse Source 3 5109
teslons L

)y %00

I = 100mA, 1) = 100mA, 15, = -100mA

TURN ON AND TURN OFF
TEST CIRCUIT

Pulse Width = 100ns

+11v
. L

Pulse Source
t o4 <lons L
Nt 509

Ig = 1000mA, 1g; = 100mA, Ig, ~ -100mA

HIGH SPEED
1 AMPERE PULSE SOURCE

+12v

TEST CIRCUIT
1Q

S R et
PUT

R o GO

JL

INPUT CURRENT
%200 mA

N

e t———

4.0

]
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2N3563
NPN LOW LEVEL RF AMPLIFIER

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR

The 2N3563 is an NPN silicon PLANAR epitaxial transistor designed for low-level RF

applications. It featureshigh power gain, low noise and low leakage in a new solid package PHYSICAL DIMENSIONS
. . . . . . Epoxy package
designed to give maximum mechanical support to the transistor chip. 10.106
%o
ABSOLUTE MAXIMUM RATINGS [Note 1] N 2410
_120 ; f MAX.
Maximum Temperatures d00 i l
Operating Junction Temperature +125°C Maximum !
Storage Temperature -55°C to +125°C
Soldering Temperature (10 sec. time limit) +260°C Maximum

Maximum Power Dissipation

Total Dissipation at 25°C Case Temperature (Note 2) 0.5 Watt
at 65°C Case Temperature (Note 2) 0.3 Watt

at 25°C Ambient Temperature (Note 2) 0.2 Watt

Maximum Voltages

\'4 Collector to Base Voltage 30 Volts NOTES: All dimensions in inches

CBO " All leads electrically isolated from case
Vego  Collector to Emitter Voltage (Note 3) i2 volts T st
VEBO Emitter to Base Voltage 2.0 Volts

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)

Symbol Characteristics Min. Typ. Max. Units Test Conditions
hFE DC Pulse Current Gain (Note 4) 20 50‘\ 200 - IC, = 8.0 mA V.QE =10 V N
Vaplsat) v Collector S R 4 /% R S [ Ic =10 mA "I = 1.0 mA
Cobo Open Circuit Output Capacitance 1.3 1.7 pf IE =0 VCB =10 V
ch Collector-base Transfer (Note 7) 0.8 pf IE =0 VCB =10 V
ICBO Collectpr Cutoff Current 50 nA IE =0 vCB =15 V
ICBO(GS C) Collector Cutoff Current 5.0 LA IE =0 VCB =15 V
hfe High Frequency Current Gain (f = 100 mc) 6.0 9.0 IC = 8.0 mA vCE =10 V
G e Available Power Gain (neutralized) (Note 5) 14 17 db IC = 8.0 mA VCE =10 V
P (f = 200me)
NF Noise Figure (Note 6) 4.0 db IC = 1.0 mA VCE = 6.0V
r,'C Collector-Base Time Constant 8.0 15 25 psec L = 8.0 mA v =10 V
b "¢ C CB
(f = 79.8 mc)
hfe Small Signal Current Gain (f = 1.0Kc) 20 250 IC = 8.0 mA VCE =10 V
BVCBO Collector to Base Breakdown Voltage 30 Volts IE =0 IC = 100 A
VCEo(sust) Collector to Emitter Sustaining Voltage 12 Volts IC = 3.0 mA IB = 0
(Notes 3 and 4) . : (pulsed)
BVEBO Emitter to Base Breakdown Voltage 2.0 Volts IC =0 IE = 10 uA

Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation
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PULSED DC CURRENT GAIN

y - COLLECTOR CHARACTERISTICS* 0 COLLECTOR CHARACTERISTICS* VERSUS COLLECTOR CURRENT
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* Single family characteristics on Transistor Curve Tracer.
NOTES: e

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

(2) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C/Watt (derating factor of 5.0mW/°C); junction-to-
ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C).

(3) Rating refers to a high-current point where collector-to-emitter voltage is lowest.

(4) Pulse Conditions: length = 300 psec; duty cycle < 1%.

(5) Forward gain (db) + reverse gain (db) < (-20db). See test circuit.

(6) f = 60 mc; RS = 400 Q.

(M C b is measured using a three-terminal measurement technique with case and ;mltter guarded. C b is equivalent to Cre'
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2N3564
NPN RF AMPLIFIER

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR

GENERAL DESCRIPTION - The 2N3564 is an NPN silicon PLANAR Epitaxial Transistor. It is
. . . . . PHYSICAL DIMENSIONS
designed for high-frequency wide-band amplifiers and is useful in low-power, small-signal tuned In accordance with JEDEC (TO-106) outline
RF and IF applications, This device is similar to the SE 1010. jf%%
7 240
ABSOLUTE MAXIMUM RATINGS [Note 1] ! f MAX.
[
il |
Maximum Temperatures ) " H T
) s ‘/u 500 MIN
Storage Temperature - -55°C to +125°C AOILE;:)D: [l l] [l
° . 016
Operating Junction Temperature +125°C Maximum
Lead Temperature (Soldering, 10 sec. time limit) +260°C Maximum Base
.050 Lead No. 2
Maximum Power Dissipation LeEa'q':i‘is:,'l L‘i‘;'.i"ﬁi‘.”a |
Total Dissipation at 25°C Case Temperature (Note 2) 0.5 Watt
at 65°C Case Temperature (Note 2) 0.3 Watt
at 25°C Ambient Temperature (Note 2) ) 0.2 Watt FLAT
! NOTES: Ail dimensions in inches
Maximum Voltages ity solted o, e
is electrically non-conductive material
VCBO Collector to Base Voltage 30 Valts
VCEO Collector to Emitter Voltage (Note 3) 15 Volts
VEBO Emitter to Base Voltage 4.0 Volts

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)

Symbol Characteristics Min. Typ. Max. Units Test Conditions
o} i ey Sl ORGEt R Rasa.Rasslnicmmdialiagen o e & PO : rg ER—

BVEBO Emitter to Base Breakdown Voltage 4.0 Volts IE = 100 pA IC =0

BVCEO(sust) Collector to Emitter Sustaining Voltage (Notes 3 & 4) 15 Volts lc = 10 mA IB =0

Vc E:(sa\t) Collector Saturation Voltage 0.3 Volts lc = 20 mA l.B = 2.0 mA

VBE(sat) Base Saturation Voltage 0.97 Volts IC = 20 mA IB = 2.0 mA

ICBO Collector Cutoff Current 50 nA vCB= 15 v lE =0

hFE DC Pulse Current Gain (Note 4) 20 70 lC = 15 " mA vCE 10 V

hf e Low Frequency Current Gain 20 80 IC =15 mA VCE =10 V
(f = 1kHz)

hfe High Frequency Current Gain 4.0 7.5 : IC = 15 mA VCE = 10 V
(f = 100 MHz)

T Real Part of hie. (f =350 MHz) 30 ohms Ic = 15 mA VCE =10 V

C obo Open Circuit Output Capacitance 2.5 3.5 pF VCB= 10 V IE = 0

*Planar is a patented Fairchild process.

 —————— e
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o FAIRCHILD TRANSISTOR 2N3564

-~
TYPICAL ELECTRICAL CHARACTERISTICS
CAPACITANGES VERSUS REVERSE
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g 0 ~ . 3 5.0 t pumas
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e S o5& \ -
§ 0.1 /, .... N \' g
' ~ = 02 [N NI v
g T )N
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* gingle family characteristics on Transistor Curve Tracer

NOTES®:
(1) These ratings are limiting values above which the serviceability of any individual semicohductor device may be impaired.

(2) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C/Watt (derating factor of 5.0 mW/°C);
junction-to- ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C).

(3) Rating refers to a high-current point where collector-to-emitter voltage is lowest.
(4) Pulse Conditions: length = 300 us ; duty cycle < 1%.
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2N3565
NPN HIGH GAIN

DIFFUSED SILICON PLANAR*TRANSISTOR

The 2N3565is.a very high beta NPN silicon PLANAR* transistor suited for high gain audio pre-
amplifier stagesand direct coupled circuits. It also features the solid package designed to give PHYSICAL DIMENSIONS
maximum mechanical support to the transistor chip. This is similar to the SE 4002, In accordance with JEDEC (T0-106) outline
- N1 I a—
ABSOLUTE MAXIMUM RATINGS [Note 1] Z 240
Ik MAX.
Maximum Temperatures E ! |
Operating Junction Temperature +125°C Maximum , LEADS/H " .Jmm.
Storage Temperature -55°C to +125°C '8}2% H ﬂ ﬂ
Soldering Temperature (10 sec. time limit) +260°C Maximum
B
Maximum Power Dissipation 050~ Lead No. 2
Emitter Collector
Total Dissipation at 25°C Case Temperature  (Note 2) 0.5 Watt Lead No. 1 LeadNo. 3
at 65°C Case Temperature (Note 2) 0.3 Watt
at 25°C Ambient Temperature (Note 2) 0.2 Watt cLAT
Maximum Voltages NOTES: All dimensions in inches
Package wergit s 031 grane Fomyase
VCBO Collector to Base Voltage 30 Volts* is electrically non-conductive material
VCEO Collector to Emitter Voltage (Note 3) 25 Volts
VEBO Emitter to Base Voltage 6.0 Volts * Planar is a patented Fairchild process.

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)

Symbol Characteristic Min. Max., Units Test Conditions

h‘rE e . DCCAIICRIIL-GWW“. o R S TGRS P X | S RY ;[ R -““-“".uiép.\ S T B i A T, s véE =10 VvV
hFE DC Current Gain 70 IC = 100 uA VCE =10 V
hfe High Frequency Current Gain (f = 20 MHz) 2.0 IC = 1.0 mA VCE = 50V
Vc E(sat) Collector Saturation Voltage 0.35 Volts Ic = 1.0 mA I}3 = 0.1 mA
ICBO Collector Cutoff Current 50 nA IE =0 VCB =25 V
ICBO(GS C) Collector Cutoff Current 3.0 LA IE =0 vCB =25V
Cobo Open Circuit Output Capacitance 4.0 pF IE =0 VCB = 50V
BVCBO Collector to Base Breakdown Voltage 30 Volts IE =0 Ic = 100 pA
VCEO(sust) Collector to Emitter Sustaining Voltage (Note 3) 25 Volts IB =0 IC = 2.0 mA
BVEBO Emitter to Base Breakdown Voltage 6.0 Volts IC =0 IE = 10 pA

NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

(2) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 200°C/Watt (derating factor of 5.0mW/°C); junction-
to-ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW/°C).

(3) Rating refers to a high-current point where collector-to-emitter voltage is lowest.

e ——————— ]
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FAIRCHILD TRANSISTOR 2N3565

SMALL SIGNAL CHARACTERISTICS (f=1kHz, TA=25°C)

Characteristic Min. Typ. Max. Units
Input Resi‘stance 2.0 7.5 20 kohms Ic = 1.0 mA VCE = 5.0V
Output Conductance 11 35 umhos Ic = 1.0 mA VCE = 50V
Voltage Feedback Ratio 300 x10° 1, = 1.0 mA Vog = 50V
Small Signal Current Gain 120 280 750 IC = 1.0 mA VCE = 50V
Input Resistance 27 Ohms Ic = 1.0 mA VCB = 50V
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GENERAL DESCRIPTION - The 2N3566 is an NPN Silicon Planar Transistor designed for use
in applications requiring very high gain. It is suitable for medium power output driver and low

power output circuits. This device is encased in a solid package designed to give maximum

mechanical support to the transistor chip. This device is similar to the SE 6002,

ABSOLUTE MAXIMUM RATINGS (Note 1)

Maximum Temperatures

Storage Temperature

Operating Junction Temperature

Lead Temperature (Soldering, 10 sec. time limit)

Maximum Power Dissipation

-55°C to +125°C
+125°C Maximum
+260°C Maximum

- 2N3566
NPN HIGH GAIN TYPE

DIFFUSED SILICON PLANAR TRANSISTOR

MAX.
325pja;

PHYSICAL DIMENSIONS
Epoxy package

TO-105

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.8 Watt
at 75°C Case Temperature (Notes 2 and 3) 0.4 Watt
at 25°C Ambient Temperature (Notes 2 and 3) 0.3 Watt
Maximum Voltage
Vero Collector to Base Voltage 40 Volts NoTes :l"::“::'::;;';a';‘;':jw
v Collector to Emitter Voltage (Note 4) 30 Volts conduenve mar™ "
CEO . ’ Package weight s 0.66 gram
VEBO Emitter to Base Voltage 5.0 Volts
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
Symbol Characteristic Min. Typ. Max, Units Test Conditions
hFE DC Pulse Current Gain (Note 5) 150 400 600 IC = 10 mA VCE = 10 Vv
hFE DC Current Gain 80 325 IC = 2,0 mA VCE =10 Vv
VBE Base-Emitter-Voltage (pulsed, see-Note5) -—- ~0.87 0.9 Volts 1'C = 100 mA VCE = 10V
VCE(sat) Collector Saturation Voltage (pulsed, see Note 5) 0.9 1.0 Volts IC = 100 mA lB = 10 mA
hfe High Frequency Current Gain (f = 20 Mc) 2.0 IC = 30 mA VCE = 10 V
Cob o Open Circuit Output Capacitance 13 25 pf IE =0 VCB = 10 Vv
ICBO Collector Cutoff Current 50 nA IE = 0 VCB = 20 V
o - -
ICBO(75 C) Collector Cutoff Current 5.0 LA IE =0 VCB = 20 V
BVino Collector to Base Breakdown Voltage 40 Volts Ip =0 ~Ic = 100 pA
VCEo(sust) Collector Emitter Sustaining Voltage 30 Volts Ic = 30 mA L =0
(Notes 4 and 5) (pulsed)
BVEBO Emitter to Base Breakdown Voltage 5.0 Volts- IC =0 IE = 100 pA
NOTES:

(1) These ratings are limiting values abowe which the serviceability of any individual semiconductor device may be impaired,

(2) These are steady state limits.

(3) These ratings give a maximum junction temperature of 125°C and junction-
ambient thermal resistance of 333°C/Watt (derating factor of 3.0 mWw/°C).

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest.
300 usec; duty cycle < 1%.

(5) Pulse Conditions: length

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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The factory should be consulted on applications involving pulsed or low duty cycle operations.
to-case thermal resistance of, 125°C/Watt (derating factor of 8.0 mW/°C);

junction-to-
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FAIRCHILD TRANSISTOR 2N3566

SMALL SIGNAL CHARACTERISTICS (f = 1KC)

Symbol Characteristic Typical Units Test Conditions

hie Input Resistance 2.5 Kohms IC = 10 mA VCE =10 V
hoe Output Conductance 120 umhos Ic = 10 mA VCE = 10 V
hfe Small Signal Current Gain 500 6 Ic = 10 mA _ VCE =10 V
hre Voltage Feedback Ratio 460 x10 IC = 10 mA VCE = 10 V

4-46



2N3567 - 2N3568
NPN GENERAL PURPOSE TYPES

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS

The 2N 3567 and 2N3568 are NPN silicon PLANAR*epitaxial transistors designed pri-
marily for amplifier and switching applications over a wide range of voltage and current. PHYSICAL DIMENSIONS

in accordance with
These devices feature a useful beta range to 500 mA and low saturation voltage. High 1EDEC (T-105) outiine

collector-to-emitter voltage allows operationto 60 volts for the 2N3568 and 40 volts for 325 B
the 2N35617.

ABSOLUTE MAXIMUM RATINGS [Note 1]

Maximum Temperatures

Storage Temperature -55°C to +125°C
Operating Junction Temperature +125°C Maximum
Lead Temperatire (Soldering, 10 sec. time limit) +260°C Maximum

Maximum Power Dissipation

Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 0.8 Watt

at 25°C Ambient Temperature (Notes 2 & 3) 0.3 Watt NOTES. Al dimensions in nches
Leads are gold-plated kovar
Maximum Voltages 2N3567 2N3568 Package issiscticaly Nor-
Package weight is 0.66 gram
VCBO Collector to Base Voltage 80 Volts 80 Volts
VCEO Collector to Emitter Voltage (Note 4) 40 Volts 60 Volts
VEBO Emitter to Base Voltage 5.0 Volts 5.0 Voits
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
2N3567 2N3568
Symbol Characteristic Min, Typ. Max. Min. Typ. Max. Units Test Conditions
hpg " DC Pulse Current Gain (Note 5) 40 80 120 40 80 120 o = 150mA Vo= 10V
hFE DC Pulse Current Gain (Note 5) 40 40 IC = 30 mA vCE = 10V
VCE(sat) Collector Saturation Voltage 0.15 0.25 0.15 0.25 Volts IC = 150 mA IB = 15 mA
(pulsed, see note 5)
V., (sat) Base Saturation Voltage 0.9 1.1 0.9 1.1 Volts I. = 150 mA I = 15 mA
BE C B
(pulsed, see note 5)
h High Frequency Current Gain 3.0 3.0 I. = 50 mA \'s =10 V
fe (£ = 20 MHz) ¢ CE
(o] obo Open Circuit Output Capacitance 13 20 13 20 pF IE =0 VCB = 10 V
Cibo Open Circuit Input Capacitance 63 80 63 80 pF IC =0 VEB = 05V
[CBO Collector Cutoff Current 50 50 nA IE = 0 VCB = 40 V
ICBO(75°C) Collector Cutoff Current 5.0 5.0 LA IE =0 VCB = 40 V
IEBO Emitter Cutoff Current 25 25 nA IC =0 VEB = 40V
BVCBO Collector to Base Breakdown Voltage 80 80 Volts IE =0 IC = 100 pA
VCEo(sust) Collector to Emitter Sustaining Voltage 40 60 Volts Ic = 30 mA IB =0
(Notes 4 and 5) (pulsed)
BVEBO Emitter to Base Breakdown Voltage 5.0 . 5.0 Volts I. =0 Ip =10 uA
* Planar is a patented Fairchild process.
SEMICONDUCTOR
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SMALL SIGNAL CHARACTERISTICS (f=1.0 kHz)

Symbol Characteristic Typical - Units Test Conditions
je Input Resistance 1800 Ohms IC = 1.0 mA vCE = 5.0V
Output Conductance 8.0 umhos I. = 1.0 mA A\ = 50V
oe -4 C CE
hre Voltage Feedback Ratio 2.1 x10 IC = 1.0 mA VCE = 50V
hfe Small Signal Current Gain 60 Ic = 1.0 mA VCE = 50V
NOTES:

(1)
(2)
3)

@
(5)

These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.
These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 125°C/Watt (derating factor of 8.0mW/°C; junction-to-
ambient thermal resistance of 333°C/Watt (derating factor of 3.0mW/°C.

Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2.
Puise Conditions: length = 300 us; duty cycle < 1%.
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2N3569
NPN GENERAL PURPOSE TYPE

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR

The 2N3569 is an NPN silicon PLANAR epitaxial transistor designed primarily for amplifier and

PHYSICAL DIMENSIONS
switching applications over a wide range of voltage and current. This device features a useful beta Epoxy package
T0-105

range to 500 mA andlow saturation voltage. High collector-to-emitter voltage allows operation to

40 volts.

ABSOLUTE MAXIMUM RATINGS [Note 1]

Maximum Temperatures

Storage Temperature -55°C to +125°C
Operating Junction Temperature +125°C Maximum
Lead Temperature (Soldering, 10 sec time limit) +260°C Maximum

Maximum Power Dissipation

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.8 Watt
at 25°C Free Air Temperature (Notes 2 and 3) 0.3 Watt
Maximum Voltages : T
Canductive materil
Vepo Collector to Base Voltage 80 Volts Frelese e 058 gam
VCEO Collector to Emitter Voltage (Note 4) 40 Volts
vEBO Emitter to Base Voltage 5.0 Volts

ELECTRICAL CHARACTERISTICS (25°C Free &ir

Temperature unless otherwise noted)

Symbol ' Characteristic Min. Typ. Max. Units Test Conditions

hep DC Pulse Current Gain (Note 5) 100 150 300 I, = 150 mA Veg = 1.0V

hFE DC Pulse Current Gain (Note 5) 100 Ic = 30 mA VCE =10V

,VCE(sat) Collector Saturation Voltage 0.1 0.25 Volts lc = 150 mA "B = 15 mA
(pulsed, see note 5)

VBE(sat) Base Saturation Voltage 0.85 1.1 Volts Ic =150 maA Ip =15 mA
(pulsed, see note 5)

hte High Frequency Current Gain (f = 20 Mc) 3.0 Ic = 50 mA VCE = 10 V

(o] obo Common Base Open Circuit Outirut Capacitance 18 20 pt IE = VCB =10 V

clbo Common Base Open Circuit Input Capacitance 44 80 pf Ic = 0 vEB = 05V

ICBO Collector Cutoff Current 50 nA IE = 0 VCB = 40 V

lcao('lST) Collector Cutoff Current 5.0 LA I =0 vCB = 40 V

!EBO Emitter Cutoff Current 25 nA Ic = 0 vEB = 40 V

BVopo Collector to Base Breakdown Voltage 80 Volts Ic = 100 pA I =0

V, (sust) Collector to Emitter Sustaining Voltage 40 Volts I = 30 mA = 0

CEO (Notes 4 and 5) ¢ (pulsed) IB
BVEBO Emitter to Base Breakdown Voltage 5.0 Volts IE = 10 uA Ic = 0

Copyright 1964 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation
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FAIRCHILD TRANSISTOR 2N3569

SMALL SIGNAL CHARACTERISTICS (f=1.0KC)

Symbol Characteristic Typical  Units Test Conditions
‘e Input Resistance 3800 Ohms I. = 1.0 mA Veg = 5.0V
h Output Conductance 19.2 umhos I. = 1.0 mA \'4 = 50V
oe -4 C CE
hre Voltage Feedback Ratio 5.6 x10 IC = 1.0 mA VCE = 5.0V
hf‘3 }Small Signal Current Gain - 130 IC = 1.0 mA VCE = 50V
NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) These ratings give a maximum junction temperature of 125°C and junction-to-case thermal resistance of 125°C/Watt (derating factor of 8.0mW/°C; junction-to-

ambient thermal resistance of 333°C/Watt (derating factor of 3.0mW/°C.
(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest.
(5) Pulse Conditions: length = 300 usec; duty cycle < 1%.
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