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FIELD EFFECT TRANSISTORS NUMERICAL INDEX 

Type Page No. 

FE0654.A 12-3 
FE0654B 12-3 
FE0654C 12-3 
FT0654A 12-7 
FT0654B 12-7 
FT0654C 12-7 
FT0654D 12-7 

Type Mode and 
Numbet Construction 

2N4381 D J/FET 
2N4382 D J/FET 

2N5020 D J/FET 
2N5021 D J/FET 

FT0654A D J/FET 

FT0654C D J/FET 

FT0654E D J/FET 

FT0655A D J/FET 

FT0655B D J/FET 

FT0655E D J/FET 

E = Enhancement Mode 
D = Depletion Mode 

Type 

FT0654A 
FT0654C 
FT0654E 

Page No. 

12-7 
12-7 
12-7 

Type Page No. 

FT0654E 12-7 
2N2609 12-9 
FT3820 12-10 
FT3909 12-11 
2N4342 12-13 
2N4343 12-13 
2N4360 12-13' 12-15 

ANALOG SWITCHES SELECTION GUIDE 

lo1onJ IDloff) Rdslon) 
mA nA ohms 

Polarity (min) (max) (typ) (max) 

p 3 12 350 
p 10 30 350 

p .3 1.2 1000 
p 1 3.5 1000 

N 10 40 250 

N 3 12 350 

N 1 4 600 

N 50 .1 25 

N 15 .1 50 

N 3 .1 100 

.ANALOG SWITCHES NUMERICAL INDEX 

Type 

2N4381 
2N4382 
2N5020 

Page No. 

12-19 
12-19 
12-23 

Type Page No. 

2N4381 ' 12-19 
2N4382 12-19 
2N5020 12-23 
2N5021 12-23 
2N5033 12-15 
2N5163 12-25 

Comments 

Direct complement to FT0654, 

Low current, low pinch-off 
applications. 

50 volt BV Gss· 

50 volt BVGss· 

50 volt BV GSS· 

Low on-resistance switch. 

Low on-resistance switch. 

Low on-resistance switch. 

Type Page No. 

2N5021 

AMPLIFIERS - LOW AND HIGH FREQUENCY SELECTION GUIDE 

vfs lossflo1on) 
Type Mode and (min) IGss mA 

Number Construction Polarity mm hos nA (max) (min) (max) Comments 

2N3277 D J/FET p .1 .4 .15 .5 Low gain at low current. 
2N3278 D J/FET p .15 .4 .4 .9 

2N4381 D J/FET p 2.0 1.0 3 12 Low noise audio amplifier. 
2N4382 D J/FET p 4.0 1.0 10 30 

2N5020 D J/FET p 1.0 1.0 .3 1.2 Low noise at low current. 
2N5021 D J/FET p 1.5 1.0 1 3.5 

FT0654A D J/FET N 4.5 .1 10 40 Low noise audio amplifier. 

FT0654C D J/FET N 3.5 .1 3 12 Low noise audio amplifier. 

FT0654E D J/FET N 2.0 1.0 4 Low noise audio amplifier. 

FT0655A-F D J/FET N 10.0 1.0 Extremely high gain amp. 

E = Enhancement Mode 
D = Depletion Mode 

12-1 



AMPLIFIERS NUMERICAL INDEX 

Type Page No. Type Page No. Type Page No. 

FT0654A 12-7 2N2609 12-9 2N5020 12-23 
FT0654C 12-7 2N4381 12-19 2N5021 12-23 
FT0654E 12-7 2N4382 12-19 

EPOXY FET'S SELECTION GUIDE 

loss Y1s Rds(on) 

Type Mode and mA (min) (max) 
Number Construction Polarity (min) (max) mmhos ohms Comments 

2N4342 D J/FET p 4 12 4.0 350 Low noise audio amplifier. 

2N4343 D J/FET p 10 30 2.0 700 Low noise audio amplifier. 

2N4360 D J/FET p 3 30 2.0 700 Low cost FET. 

2N5033 D J/FET p .3 3.5 1.0 1300 Low current, low pinch off 
applications. 

2N5163 D J/FET N 40 2.0 500 Low cost FET. 

FE0654A D J/FET N 10 40 4.5 250 Low noise audio amplifier. 

FE0654B D J/FET N 3 12 3.5 300 Low noise audio amplifier. 

FE0654C D J/FET N 4 2.0 500 Low current, low pinch off 
applications. 

FE0655A D J/FET N 50 40.0* 25 Extremely high gain, general 
purpose amplifier. 

FE0655B D J/FET N 15 20.0* 50 General purpose, low frequency 
amplifier. 

FE0655C D J/FET N 3 10.0* 100 General purpose, low frequency 
amplifier. 

* =Typical Y" 
E = Enhancement Mode 
D = Depletion Mode 

GP = Gate Protected MDS/FET 

EPOXY FET'S NUMERICAL INDEX 

Type Page No. Type Page No. Type Page No. 

FE0654A 12-21 2N4342 12-46 2N5033 12-48 
FE0654B 12-21 2N4343 12-46 2N5163 12-58 
FE0654C 12-21 2N4360 12-46, 12-48 
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FE0654A • FE0654B • FE0654C 
N-CHANNEL FIELD-EFFECT TRANSISTORS 

DIFFUSED SILICON PLANAR* II TRANSISTORS 

• LOW COST EPOXY PACKAGE 
• LOW NOISE • • • • • • • • • • • e. = 50 nV I Vlfz (MAX.) AT 1.0 kHz 
• HIGH GAIN 

FE0654A ••••••••••• Y,, > 4,500; < 9,000 µmhos 
• LOW LEAKAGE 

FE0654A ••••••••••• less < 10 nA 
• HIGH VOLTAGE ~ ••••••••• BY6 ss > 25 VOLTS 
• LOW ON-RESISTANCE 

FE0654A ••••••••••• rds(onJ < 250 n 
• NARROW CURRENT RANGES 

FE0654A ••••••••••• loss = 10 mA (MIN.) 40 mA (MAX.) 
FE0654B • • • • • , • , • • • loss = 3.0 mA (MIN.) 12 mA (MAX.) 
FE0654C ••••••••••• loss = 1.0 mA (MIN.) 4.0 mA (MAX.) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation (Note 2) 
Total Dissipation at 25°C Ambient Temperature 

Maximum Voltages and Current 
Vs6 Source to Gate Voltage 
V0s Drain to Source Voltage 
V06 Drain to Gate Voltage 
16 Gate Current 

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

FE0654A FE0654B 
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. 

Yfs Forward Transadmittance (f = 1.0 kHz) 4,500 6,100 9,000 3,500 5,100 

en Equivalent Input Noise Voltage 10 50 10 
(f = 1.0 kHz, BW = 150 Hz) 

rdslonl Drain "ON" Resistance (f = 1.0 kHz) 155 250 220 

loss Drain Current · 10 16.5 40 3.0 7.8 

VGS!offl Gate to Source Cutoff Voltage -4.3 -8.0 -2.5 

C1ss Input Capacitance (f = 1.0 MHz) 11 20 11 

Yos Output Admittance (f = 1.0 kHz) 52 27 

BVGSS Gate to Source Breakdown Voltage -25 -25 
c, .. Reverse Transfer Capacitance 2.0 5.0 2.0 

(f = 1.0 MHz) 

IGss Gate Reverse Current 10 

Additional Electrical Characteristics on page 2 

NOTES: 

-55°C to + 125°C 
+125°C 
+260°C 

MAX. 

8,000 
50 

350 
12 

-4.0 
20 

5.0 

10 

0.2 Watt 

25 Volts 
25 Volts 
25 Volts 

50mA 

FE0654C 
MIN. TYP. 

2,000 4,900 

300 
1.0 2.75 

-1.0 
11 
24 

-25 
2.0 

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

MAX. 

6,000 
50 

600 
4.0 

-2.5 
20 

5.0 

10 

PHYSICAL DIMENSIONS 
ln accordance with 

JEDEC (T0-106) outline 
.222_,__ __ 
.192 

I I .240 
: l MAX . 

II -i [ I ............... 

~ ~ ~-:rN. 

DRAIN 
Lead No. 2 

GATE 
Lead No. 3 

NOTES: All dimensions in inches 

UNIT 

µmhos 

All teads electrically isolated from' case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 

TEST CONDITIONS 

Vos= 15V, VGs = 0 
nV/VHZ Vos= 15 V, 10 = 1.0 mA 

Ohms VGs = 0, 10 =0 
mA Vos= 15 V, VGs=O 
Volts Vos= 15V, 10 =1.0µA 
pf Vos= 15V, VGs=O 
µmhos Vos= 15 V, VGs =0 
Volts IG = 1.0µA, Vos= 0 
pf V0s = 15V, VGs =0 

nA VGs = -15V,V0s = 0 

*Planar is a patented Fairchild process. 

(2) This rating givas a maximum junction temperature of 125°C and junction to ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW/"C). 

F.AI RC 1-11 LCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTORS FE0654A • FE06548 • FE0654C 

DRAIN CHARACTERISTICS 

.!? j,-1 -2.5V 

4.oo ~lj~~E~Efi~:~_,Qi(_~:svEE§ E :c4;oy 

0 4.0 8.0 12 16 

Vos - DRAIN TO SOURCE VOLTAGE - VOLTS 

LOW VOLTAGE 
DRAIN CHARACTERISTICS 

TYPICAL ELECTRICAL CHARACTERISTICS 

DRAIN CHARACTERISTICS 

0 .... 
0 4.0 8.0 12 16 

Vos - DRAIN TO SOURCE VOLTAGE - VOLTS 

LOW VOLTAGE 
DRAIN CHARACTERISTICS 

DRAIN CHARACTERISTICS 

FE0654C 
TA • 25°ct-+-+--+--+--+--+---+----< 

4.0 t-+-+-+-+--1--+--+-+-+--l 

-0.125V 

-0.25V 

-o,n~v-
-o.sv-
-9.~v 

ot;;.li..*-";l;;;;;t;;;;;l;;;;a·~o.~1s~v~-o~.15tv;;;I 
0 4.0 8.0 12 16 

Vos - DRAIN TO SOURCE VOLTAGE - VOllS 

LOW VOLTAGE 
DRAIN CHARACTERISTICS 

0.25 L..(L 
Vos - ORAi N TO SOURCE VOLTAGE - VOLTS Vos - ORAi N TC SOURCE VOLTAGE - VOLTS 

DRAIN-SOURCE RESISTANCE 
VERSUS 

GATE TO SOURCE VOLTAGE 
INPUT CAPACITANCE VERSUS 

GATE TO SOURCE VOLTAGE 
1.0 

EQUIVALENT INPUT 
NOISE VOLTAGE 

VERSUS FREQUENCY 

-1.0 0.1 

Vos - DRAIN TO SOURCE VOLTAGE - VOLTS 

TRANSFER CHARACTERISTICS 

v0;· 1L H ~ 
f m 1.0MHz H ~ 

~t;_j;:U;::;;t;;;;:l;;;m~~#H WM~ tJ1 10 l+-l-+-+--t--+-+-r-+ 

-t 1;i 

~ <( 
:; 

0.1 

'os • 1w t----1 16 r...+-+-+--+--+--t--+ 
----+-++t--+----+-+++---+1 D ~ l.OmA t---1 i ~ 
~tsi::tt=.::+-=:=f=HFFRtt.:=1=! lM t;; 

'a 1-+~"l--+---+-+---t---+---+--+--+-+--t 
~ 9.0 ....... -+-+---+--+--+--+-+-t----<-+--t §! 

ill t,,, ~ ;o I\ 
~ ~ 

~ 12k-'<t-'lr--l'<-+--t--+--t--+--+--+-l 
~~W*~*l==~t;:::::~:i=:j:;:;;:;J1ook~ ~ 

1i1 I 
S! 1 
.;, i.o t--+t-+--tu-+1--+--+JZ+--t--+-1 

~ ~ 

IOO 

0.1 

VGS - GATE TO SOURCE VOLTAGE - VOLTS 

REVERSE GATE LEAKAGE 
CURRENT VERSUS 

AMBIENT TEMPERATURE 
Vcs ·-l5V 
V~·O .z-

/ 
v 

2f 
I _y 

z 
25 50 75 100 125 

TA - AMBIENT TEMPERATURE - °C 

~ ~ 0 u 
~ ~ ~ bJ 

5 8.0 t----l-'+~-+--+--+--+--+-+-1-i----t-t 

~ 
7 7 .0 t----l----t-+-~~ .... -+--+--+-+-1-i----t-t 

N ~ ~ s.o ...... ._,.,__,.__,....,., 
§ o.ot ~H+t--+-+++t---='t--,-:f-t--1-t+t-_-J_ lOk ~ ~c 

~ "" ;; H .,__ !!l-
s I.Ok:;, 4.0 ,,- 6.o f-+--+--+--+-+-N-f'"..l--+-+~-1 

~ ~ r---H NF=lOLOG(l+&il § 
l--l-+-+--+---+---+-1-1"'""+.d---+---t 1.,.,,c 1-H_ Rs 

- O.lkcc.z L...J.-L...L....L.J--L....L....L.....L-,..J.t--Lt-...J ~0.001 - -±-t:Hl-- - t-1 
S.O 0 -2.0 ~4.0 -6.0 -8.0 -IO -12 10 100 J.Ok IOk 

"" c 

1.0 

I 

V GS - GATE TO SOURCE VOLTAGE - VOLTS 

REVERSE GATE .LEAKAGE 
CURRENT VERSUS 

GATE TO SOURCE VOLTAGE 
TA• 25°C 
Vos ·o 

-....... L 

iZ-
1} 

~ 
E 
E 

f - FREQUENCY - Hz 

FORWARD TRANSADMITTANCE 
VERSUS 

GATE TO SOURCE VOLTAGE 

~ ~ ~ ~ i 1.0 t---t---+t--+-+l+-+--+-+1-+-, +--+----< 

~ 
iii 

1---1--t~--+~ +-+- :> t---t----1 
I- ~ t--t-- ~ lt-t- § t---t----1 
I- ti t--t-- ~ t--t-- ~ t---t----1 

-1.0 -2.0 -4.0 

V GS - GATE TO SOURCE VOLTAGE - VOLTS 

OUTPUT ADMITTANCE 
VERSUS 

GATE TO SOURCE VOLTAGE 

-5.0 

.001 

\ 
1.0~~-~~~~~~l~~ 0.1~~~~~~~~~~~ 

0 -5.0 -IO -15 -20 0 -1.0 -2.0 -3.0 -4.0 -5.0 0 -1.0 -2.0 -3.0 -4.0 -5.0 

VGS - GATE TO SOURCE VOLTAGE - VOLTS VGS - GATE TO SOURCE VOLTAGE -VOLTS VGS - Gt.TE TO SOURCE VOLTAGE -VOLTS 
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FT0654A THROUGH FT0654E 
N-CHANNEL FIELD-EFFECT TRANSISTORS 

DIFFUSED SILICON PLANAR~' II TRANSISTORS 

• LOW NOISE ••••••••••. e0 = 50 nV/Vlfz (MAX.) AT 1.0 kHz 
• HIGH GAIN 

FT0654A & B • • • • • • • . Y 1, > 4,500; < 9,000 µmhos 
• LOW LEAKAGE 

FT0654A & c . . . . . . . . 1.GSS < 100 pA 
• HIGH VOLTAGE •••••••••. BVGss > 50 VOLTS 
• LOW ON-RESISTANCE 

FT0654A & B •••••••. rds(on) < 250 n 
• NARROW CURRENT RANGES 

FT0654A & B •••••••. loss = 10 mA (MIN.) 40 mA (MAX.) 
FT0654C & D •••.•••• loss = 3.0 mA (MIN.) 12 mA (MAX.) 
FT0654E ••••••••••. loss = 1.0 mA (MIN.) 4.0 mA (MAX.) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation (Note 2) 
Total Dissipation at 25°C Ambient Temperature 

Maximum Voltages and Current 
VsG Source to Gate Voltage 
Vos Drain to Source Voltage 
V0G Drain to Gate Voltage 
IG Gate Current 

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

FT0654A FT0654C 
& & 

SYMBOL CHARACTERISTICS FT0654B FT0654D 
MIN. TYP. MAX. MIN. TYP. 

Yr, Forward Transadmittance (f = 1.0 kHz) 4,500 6,100 9,000 3,500 5,100 

en Equivalent Input Noise Voltage 10 50 10 
(f = 1.0 kHz, BW = 150 Hz) 

rds(onl Drain "ON" Resistance (f = 1.0 kHz) 155 250 220 

loss Drain Current 10 16.5 40 3.0 7.8 

VGSloffl Gate to Source Cutoff Voltage -4.3 -8.0 -2.5 

C1ss Input Capacitance (f = 1.0 MHz) 11 20 11 

Yos Output ,Admittance (f = 1.0 kHz) 52 27 

BVGSS Gate to Source Breakdown Voltage -50 -50 
c,,, Reverse Transfer Capacitance 2.0 5.0 2.0 

(f = 1.0 MHz) 

IGSS Gate Reverse Current 0.1 
(FT0654A & Conly) 

IGss Ga~ Reverse Current 1.0 
(FT0654B, D & E only) 

Additional Electrical Characteristics on page 2 

NOTES: 

-65°C to +200°C 
+175°C 
+260°C 

MAX. 

8,000 
50 

350 
12 

-4.0 
20 

5.0 

0.1 

1.0 

0.3 Watt 

50 Volts 
50 Volts 
50Volts 

50mA 

FT0654E 

MIN. TYP. 

2,000 4,900 

300 
1.0 2.75 

-1.0 
11 

24 
-50 

2.0 

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

MAX. 

6,000 
50 

600 
4.0 

-2.5 
20 

5.0 

1.0 

PHYSICAL DIMENSIONS 

UNIT 

µmhos 

in accordance with 
JEDEC (T0-18) outline 

i-==r·230 DIA. 

:mo1•.~1.. i .20• 

.030 r.210 
MAX. .170 

s .... ,,L i 
PTaiie! 

3 LEADS- ' n n "_j.500 MIN. 

:8~~DIA. U U u 

NOTES: All dimensions in inches 
leadsaregold-platedkovar 
Galeinternallyconnectedtocase 
Package weight is 0.43 gram 

TEST CONDITIONS 

V0s = 20V, VGs = 0 
nV/VRZ V0s = 20V, 10 = 1.0 mA 

Ohms VGs = 0, 10 = 0 
mA V0s = 20V, VGs = 0 
Volts V0s = 20V, 10 = l.OµA 
pf V0s = 20V, VGS = 0 
µmhos V0s = 20V, VGS =0 
Volts IG = l.OµA, Vos= 0 
pf V0s=20V, VGS = 0 

nA VGs = -25V,V0s = 0 

nA VGs = -25V,V0s = 0 

•Planar is a patented Fairchild process. 

. (2) This rating gives a maximum junction temperature of 175°C and junction to ambient thermal resistance of 500°C/Watt (deraling factor of 2.0 mW/°C). 

FAIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962·5011, TWX: 910·379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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FAIRCHILD SEMICONDUCTORS FT0654A THROUGH FT0654E 

DRAIN CHARACTERISTICS 

V05 ·DRAIN TO SOURCE VOLTAGE· VOLTS 

0.25 v__m 
·0.1 

Vos • ORAi N TO SOURCE VOLTAGE • VOLTS 

DRAIN-SOURCE RESISTANCE 
VERSUS 

GATE TO SOURCE VOLTAGE 

0.1 

I 

TYPICAL ELECTRICAL CHARACTERISTICS 

DRAIN CHARACTERISTICS 
IO 
~c1oo 
TA• 25"C v:o 8.0 

J.--i""" 

2J 
-0 

ll:: -1.0V 

~ P"' 
-1.Jv 

2.0 .... I/' J: 
~ 0 

0 4.0 8.0 12 16 

Vos. DRAIN TO SOURCE VOLTAGE. VOLTS 

LOW VOLTAGE 
DRAIN CHARACTERISTICS 

o.25 ll'YL 
·O.I 

V05 ·DRAIN TO SOURCE VOLTAGE· VOLTS 

0.1 

INPUT CAPACITANCE VERSUS 
GATE TO SOURCE VOLTAGE 

EQUIVALENT INPUT 
NOISE VOLTAGE 

VERSUS FREQUENCY 

DRAIN CHARACTERISTICS 

FTIJ654E 
TA• 25°c+--+--+--+--+--,___,,___,,___. 

4.0 t--t--t--+--+--+--~~~+-t 

i!i 3.0 l---1f--lf--l--t--+--+vGS • 0 !-+-
~ 1--1--b..l...-l--~t:::::l:=::j:::t=l 

.z ~ 
~2.0 ~ 

-0.125V 

-0.25V 

0
1.0 ~ 

-0.31SV-

~ 
·O.SV--: 

·0.625V 

ot:;;;l..l;;;;l;;;;;;l;;;;;;j;;;;;;;~l-O;;;;;i;;.V~-1:0~ •• 7~SV;;;j 
0 4.0 8.0 12 16 

Vos· DRAIN TO SOURCE VOLTAGE.· VOLTS 

LOW VOLTAGE 
DRAIN CHARACTERISTICS 

0.25lM 
·1.0 

Vos. DRAIN TO SOURCE VOLTAGE. VOLTS 

0.1 

TRANSFER CHARACTERISTICS 
TI 

~ 
Vos· 20V +-
t= l.OMHz +-10 

~H;:t,j;:;;;;;j;;;;:;t;:j;#;;;;t;;;;j:~;ti-=..-~- !OM ~ 
Vos"'20V ~ 

~ J.i'-.-+-l+-Hl--l__,f-+-H--+1 0 • l.OmA t- ~ El 

~ 
""-

h... 
h... 
~ 

1' 
"'i-t-s.o 

~ L-~- -- --.I=: - lM !;; 
§! 0.1 ~ ta 
Ill !-... ~ 

!!! t--t-+++--+-~""i-;;r+-H--t--t-t-++-1100~ ~ 
~ 
§ 0.01 - t~ 
;; 
5 

"' f--t-1 '16c f--t-1 NF • 10 LOG U+ Jf.i> -1---+-++-t--t 

·1.0 -2.0 -3.0 -4.0 -5.0 0 ·2.0 ·4.0 -6.0 ·8.0 ·ID 

VGS ·GAIT TO SOURCE VOLTAGE· VOLTS 

~0.001 ._-_,_-i-.LI...J_--..... ±:_-....1+_w++uls----..J-..-...L...1...w..-_, O.lk .l' 
-12 ID IOO I.Ole 

f • FREQUENCY - Hz 

IOk -1.0 ·2.0 -3.0 -4.0 -s.o 

10 

V GS • GATE TO SOURCE VOLTAGE - VOLTS 

REVERSE GATE LEAKAGE 
CURRENT VERSUS 

AMBIENT TEMPERATURE 

~VGS • ·25V ~ j--VDS • 0 

k:::: rz: 
Z' 

1.0 

0.1 ~ 
~ 

O.OI 
25 

v 

so 75 100 

TA -AMBIENT TEMPERATURE- °C 

::71 

125 

so 

REVERSE GATE LEAKAGE 
CURRENT VERSUS 

GATE TO SOURCE VOLTAGE 

....+-
TA• i5'(; v 1-Vos·o v 

I_ 

f 
1.0 

0 

v 

-10 -20 ·JO 

VGS .. GAIT TO SOURCE VOLTAGE - VOLTS 

1! 
e 
e 
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FORWARD TRANSADMITTANCE 
VERSUS 

GATE TO SOURCE VOLTAGE 

~i--.--+--+o t--t---1 m t--t--t-t-i t--t---1 ~ t--t---1 ~ t--t--
t-+ t: 1---t-1 i t-+-1 i 1-t-

0.1---------~ 

0 -1.0. ·2.0 -3.0 ·4.0 '5.0' 

VGS ·GATE TO SOURCE VOLTAGE· VOLTS 

VGS ·GATE TO SOURCE VOLTAGE· VOLTS 

OUTPUT ADMITTANCE 
VERSUS 

GATE TO SOURCE VOLTAGE 

·1.0 ·2.0 -3.0 ·4.0 -s.o 
VGS - GATE TO SOURCE VOLTAGE· VOLTS 



2N2609 
P-CHANNEL FIELD-EFFECT TRANSISTOR 

DIFFUSED SILICON PLANAR* DEVICE 

FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N4381 

GENERAL 'DESCRIPTION - The 2N2609 -is a silicon Planar* P-channel field-effect transistor 

designed primarily for low power audio-frequency applications in industrial service. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Operating Junction Temperature 

storage Temperature 

Soldering Temperature (10 seconds time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Ambient Temperature (Note 2) 

Maximum Voltages 

Source to Gate Voltage 

Drain to Source Voltage 

Drain to Gate Voltage 

175°C 

-65°C to +200°C 

260°C 

0.3 Watt 

-30 Volts 

-30 Volts 

-30 Volts 

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

Symbol Characteristic Min. Max. Units 

BVGSS Gate to Source Breakdown Voltage 30 Volts 

~SS Drain Current 2.0 10 mA 

1ass 
Gate Reverse Current 30 nA 

VP (VGS off) Gate to Source Pinch-off Voltage 1.0 4.0 Volts 

Yfs Forward Transadmittance (f = 1.0 kHz) 2500 µmhos 

ciss Input Capacitance (f = 140 kHz) 30 pF 

1ass (150°C) Gate Reverse Current 30 µA 

NF Spot Noise Figure (f = 1.0 kHz) 3.0 dB 

lG 

vos 

vos 

vos 

vos 

vos 

vos 

Vos 

RS 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

FlhJODIA. 

mDIA.~ og 

.030 210 
MAX. :110 

seaungl_ i P"ii'ii'e! 

3 LEAD n n n .500 MIN. 

:grnorA. u u u_l 

NOTES: All dlmensk>ns in inches 
Leads are IOfd·ptated kovar 
Gate internally connected to case 
Package weisht is 0.43 gram 

Test Conditions 

= 1.0 µA vos 0 

= -5.0 v VGS 0 

= 0 Vas 5.0 

= -5.0 v ~ 1.0 

= -5.0 v VGS 0 

= -5.0 v Vas 1.0 

= 0 VGS 5.0 

= -5.0 v VGS 0 

v 

µA 

v 

v 

= 1.0 Mn BW 160 Hz 

*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) This rating gives a maximum junction temperature of 175°C and junction to ambient thermal .resistance of 500°C/Watt (derating factor of 2.0 mW /°C). 

FA.IR C 1-11 LCJ 
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FT 3820 
P-CHANNEL FIELD EFFECT TRANSISTOR 

DIFFUSED SILICON PLANAR* DEVICE 

FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N4342 

l:
ENERAL DESCRIPT.ION - The FT3820. is a silicon Planar* P-channel field effect transistor . 

designed primarily for low power audio frequency applications, · 

The FT3820 is an electrical replacement for the 2N3820. 

PHYSICAL DIMENSIONS 

.215DIA-·_,_ __ ..,. 
.185 . 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage. Temperature 

Operating Junction Temperature 

Soldering Temperature (10 seconds time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Ambient Temperature (Note 2) 

Maximum Voltages and Current 

Source to Gate Voltage 

Drain to Source Voltage 

Drain to Gate Voltage 

Gate Current 

-55°c to +125°C 

+125°C 

+260°c 

0.2 Watt 

-20 Volts 

-20 Volts 

-20 Volts 

10 mA 

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

Symbol Characteristics Min, Max. Units 

Yfs Forward Transadmittance (f = 1.0 kHz) 0.8 5.0 mmhos 

1nss Drain Current 0,3 15 mA 

V GS(off) Gate to Source Cutoff Voltage a.o Volts 

lass Gate Reverse Current 20 nA 

Yos Output Admittance (f = 1.0 kHz) 200 µ.mhos 

ciss Input Capacitance (f = 1.0 MHz) 32 pF 

eras Reverse Transfer Capacitance (f = 1.0 MHz) 16 pF 

1ass<100°c) Gate Reverse Current 2.0 µ.A 

VGS Gate to Source Voltage 0.3 7.9 Volts 

Yfs Forward Transadmittance (f = 10 MHz) 700 µ.mhos 

BVGSS Gate Source Breakdown Voltage 20 Volts 

NOTES: 

.lOO DRAIN 
Lead No. 2 

GATE 
Lead No. 3 

NOTES: All dimensions In inches 
All leads electrically Isolated from case 
Package weight is 0.31 gram 

Test Conditions 

vos = -10 v VGS 0 

vos = -10 v VGS 0 

vos = -10 v ID 10 

VGS = 10 v vos 0 

VOS = -10 v VGS 0 

vos = -10 v VGS 0 

VDS = -10 v VGS 0 

VGS = 10 v vos 0 

VOS = -10 v 1n 30 

vos = -10 v VGS 0 

VDS = 0 IG 10 

µ.A 

µ.A 

µ.A 

*Planar Is a patented Fairchild process. 

(1) These ratings are limiting values above which the servlceablllty of any Individual semiconductor device may be Impaired. 

(2) This rating gives a maximum junction temperature of 175°C and junction to ambient thermal resistance of 500°C/Watt (deratlng factor of 2.0 mW/°C). 

FA.IR C 1-11 LC 

SEMICONDUCTOR 
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FT 3909 
P-CHANNEL FIELD-EFFECT TRANSISTOR 

DIFFUSED SILICON PLANAR* DEVICE 

FOR IMPROVED PERFOR.MANCE SEE FAIRCHILD 2N4381 

GENERAL DESCRIPTION - The FT3909 is a silicon Planar• P-channel field effect transistor 

designed primarily for low power audio frequency applications in the industrial service. The 

FT3909 is an electrical replacement for the 2N3909. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

storage Temperature 

Operating Junction Temperature 

Soldering Temperature (10 seconds time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Ambient Temperature (Note 2) 

Maximum Voltages and Current 

V SG Source to Gate Voltage 

V DS Drain to Source Voltage 

VDG Drain to Gate Voltage 

, 10 Gate Current 

-65°C to +200°C 

+175°C 

+260°C 

0.3 Watt 

-20 Volts 

-20 Volts 

-20 Volts 

10 mA 

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

Symbol Characteristic Min. Max. Units 

Yfs Forward Transadmittance (f = 1.0 kHz) 1.0 5.0 mmhos 

loss 
Drain Current 0.3 15 mA 

V GS(off) Gate to Source Cutoff Voltage 8.0 Volts 

1ass 
Gate Reverse Current 10 nA 

BVGSS Gate to Source Breakdown voltage 20 Volts 

vas Gate to Source Voltage 0.3 7.9 Volts 

Yos Output Admittance (f = 1.0 kHz) 100 µmhos 

ciss Input Capacitance (f = l,O MHz) 32 pF 

crss Reverse Transfer Capacitance (f = 1.0 MHz) 16 pF 

1ass<100°c) Gate Reverse Current 1.0 µA 

Yfs Forward Transadmittance (f = 10 MHz) 900 µmhos 

VDS 

VDS 

VDS 

Vas 
IG 

VDS 

VDS 

VDS 

VDS 

.vGS 

VDS 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

NOTIS: All dimlns- In inches 

Lnds ""' IJOld·ploted -
Gate lntemally CGMICled to .... 
Pac;kqe ~is 0.431rom 

Test Conditions 

= -10 v VGS 0 

= -10 v vas 0 

= -10 v 1n 10 

10 v VDS 0 

10 µA VDS 0 

= -10 v ID 30 

= -10 v VGS 0 

= -10 v VGS 0 

= -10 v vas 0 

= 10 v VDS 0 

= -10 v VGS 0 

µA 

µA 

NOTES: *Planar is a patented Fairchild process 

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

(2) This rating gives a maximum junction temperature of 175°c and junction to ambient thermal resistance of 500°C/Watt (derating·factor of 2.0 mW/°C). 

F=A.I RC HI L.CJ 

SEMICONDUCTOR 
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2N4342 • 2N4343 • 2N4360 
P-CHANNEL FIELD-EFFECT TRANSISTORS 

DIFFUSED SILICON PLANAR*TRANSISTORS 

• LOW NOISE VOLTAGE •• 0.08 1JV/{HZ (MAX) @ 100 Hz 

• HIGH Y1s •• 4000 IJmhos (MIN) 
• LOW r05 (on) •• 350 o (MAX) 

• LOW COST EPOXY PACKAGE 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Operating Junction Temperature 

Storage Temperature 

Soldering Temperature (10 seconds time limit) 

Maximum .Power Dissipation 

Total Dissipation at 25°C Case Temperature (Note 2) 

at 65°C Case Temperature (Note 2) 

at 25°C Ambient Temperature (Note 2) 

Maximum Voltages 

BVSGO 

BVDSO' 

BVDGO 

Source to Gate Breakdown Voltage 

Drain to Source Breakdown Voltage 

Drain to Gate Breakdown Voltage 

125°c 

-55°c to +125°c 

2ao0 c 

2N4360 

-20 Volts 

-20 Volts 

-20 Volts 

o.5 w:1;tt 

0.3 Watt 

0.2 Watt 

2N4342 
2N4343 

-25 Volts 

-25 Volts 

-25 Volts 

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

2N4360 2N4342 2N4343 

Symbol Characteristic Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. 

e. Equivalent Input Noise Voltage 0.02 0.08 0.02 0.08 0.02 0.08 
(f = 100 Hz) 

NF Noise Figure 0.1 1.5 0.1 l.5 0.1 1.5 
(f = 100 Hz) 

v,, Forward Transadmittance (f = 1.0 kHz) 2000 4000 8000 2000 3500 6000 4000 6000 8000 

yos Output Admittance (f = 1.0 kHz) 35 100 25 75 35 100 

BVGSS Gate to Source Breakdown Voltage 20 25 25 

loss Drain Current 3.0 10 30 4,0 7;0 12 10 18 30 

VGS Gate to Source Voltage 0.7 5.0 9.0 

VGS Gate to Source Voltage 0.7 3.0 5.0 

VGS Gate to Source Voltage 1.8 6.0 9.0 

Vos (off) Gate to Source Cutoff Voltage 10 5 .5 10 

IGSS Gate Reverse Current 0.15 10 0.15 10 0.15 10 

I088(65°C) Gate Reverse Current .002 0.5 0.002 0.5 0.002 0.5 

ciss Input Capacitance (f = 1.0 MHz) 15 20 15 20 15 20 

crss Reverse Transfer Capacitance 3.0 5.0 3.0 5.0 3.0 5.0 
(f = 1.0 MHz) 

ros(on) Drain "On" Resistance(f= i.OkHz) 350 700 300 700 180 350 

Re(Yfs) Forward Transconductance 1500 3000 1500 2500 3000 5500 
(f = 1.0 MHz) . 

NOTES: 

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

Units 

µVl{tii 

dB 

µmhos 

µmhos 

Volts 

mA 

Volts 

Volts 

Volts 

Volts 

nA 

µA 

pF 

pF 

Ohms 

µmhos 

PHYSICAL DIMENSIONS 

.215DIAIJ 
.185 . l/:=:sJf 

.--: : .250 
.120 1 1 .140 

I I .100 11 -t 
3 LEADS 
.022 DIA 
.016 . 

DRAIN 
Lead No. 2 

GATE 
Lead No. 3 

NOTES: All dimensions in inches 
Allleadselectricallyisolatedfrom case 
Packageweightis0.3lgram 

Test ~onditiOns 

Vos = -10 v v.Gs 0 

VDS = -10 v VGS 0 

RG = 1.0 Mfl BW 15 Hz 

Vos = -10 v Vos 0 

VDS = -10 v VGS 0 

IG = 10 µA VDS 0 

Vos = -10 v Vos 0 

VDS = -10 v ID 0.3 mA 

VDS = -10 v 1n 0.4 mA 

VDS = -10 v 1n 1.0 mA 

Vos = -10 v lo 1.0 µA 

VGS = 15 v VDS 0 

VGS = 15 v VDS 0 

VDS = -10 v VGS 0 

VDS = -10 v VGS 0 

lo = 0 Vos 0 

VDS = -10 v VGS 0 

*Planar is a patented Fairchild process. 

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

(3) Both 2N4342 and 2N4343 typical curves apply to 2N4360. 

FAIRCHILCJ 
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FAIRCHILD TRANSISTORS 2N4342 • 2N4343 • 2N4360 

DRAIN CHARACTERISTICS 
ID 

TA· 25eC 

8.0 

VGs" OV 

~ 6.0 

a 0.4V 

z 0.8V 

v ~ 4.0 

2.0 

0 
0 

l.1V 

l.6V 

2.0V 

~ 

-4.0 -8.0 -12 -16 -ro 
Vos·VOLTAGf DRAIN TO SOURCE· VOLTS 

DRAIN CHARACTERISTICS 
ro~~~~~,~~~~~ 

~'·~·~~·~c-+--+Lv~Gs~~-ov~.+--t--t-~ 

«lO 

v~·5• 

5.0V 
-4.0 -8.0 -12 -16 -ro 

V05·DRAIN TO SOURCE VOLTAGE-VOLTS 

OUTPUT ADMITTANCE VERSU!! 
GATE TO SOURCE VOLTAGE 

v65-GATE TO SOURCE VOLTAGE - VOLTS 

AMPLIFICATION FACTOR VERSUS 
GATE TD SOURCE VOLTAGE 

OO ~ _.__l.._.0_..__2.._.0 _..__3.._.0__.__4.J...0__._~5.0 

VGS - GATE TO SOURCE VOLTAGE - VOLTS 

TYPICAL ELECTRICAL CHARACTERISTICS (Note 3) 

2N4342 

DRAIN CHARACTERISTICS 
TA· IOO"C 

8.0 

LOW VOLTAGE 
DRAIN CHARACTERISTICS 

; 6.0 

a v 
I 

I--VGs" OV 

z 0.4V 

v ';,.8V 
v 

! 4.0 

l.1V 

lJ 1.6V 
2.0V 

2.0 

0 I'. 2.4V H 
0 

ro 

16 

4.0 

0 
0 

10 

l.O 

-4.0 -8.0 -12 -t6 ·ro 
Vos· DRAIN TO SOURCE VOLTAGE-VOLTS 

0 -0.04 -0.08 -0.12 -0.16 

Vos· DRAIN SOURCE VOLTAGE -VOLTS 
-0.20 

2N4343 
LOW VOLTAGE 

DRAIN CHARACTERISTICS DRAIN CHARACTERISTICS 
T··IOO"C 1 

VGS • OV 

~ l5v 
~ 1 ov -z /· I.SY 

v rb 2.0V 

J~ 2.5V 
1.0\'-

' ~ 
:.ll!. 

!.fil'. 

~ 
-4.0 -8.0 -12 -16 -20 
v05-0RAIN TO SOURCE VOLTAGE - VOLTS 

"" P~ IL I/ v 
~~~k q_ ~~ 

I I/ LJ ..6 

160 

;}' v 
[ IL 
~ IL v. 

llJ z I--t--1 5.0V &-1 0 
0 -o.04 -o.m -0.12 -o.16 -0.20 

Vos·DRAIN TO SOURCE VOLTAGE -VOLTS 

2N4342-2N4343 

DRAIN RESISTANCE VERSUS 
GATE TO SOURCE VOLTAGE 

VGs·GATE TO SOURCE VOLTAGE· VOLTS 

GATE REVERSE 
CURRENT VERSUS 

AMBIENT TEMPERATURE 

Fl 
VGS ~ lS V 

v05 • o v 

.L'.I 
JL 

IL 
IZ 

v 
~ 

P" 

L 

REVERSE TRANSFER 
CAPACITANCE VERSUS 

GATE TD SOURCE VOLTAGE 
Vos. -IOV 

"'- ~ f·l.OMHz 

~ 2.4 ~ 

~ ~ 2.3 1--+--+-'~ ........ -+--+--+--+--+--+--t 

~ ~ 
; 2.2 t----1--t--t--t>'\.-+--+--+--+--+-t 

~ '\ 
' 2.1 1--+--+--+--+--+--........ +--+--+--t 

~ 
~ 2'.o o,__,__1.._.o -'--2~.o _.._....,3.._.o -'--, ...... o__._---<5.o 

100 

10 

~ l.O 

a 
z 
~ 0.1 

O.Ol 

VGS • GATE TO SOURCE VOLTAGE - VOLTS 

DRAIN CURRENT VERSUS 
GATE TD SOURCE VOLTAGE 

•os. -10v==j 
I:=--

""' t:=. 

:::s: ,~~ 

t------t-- --\\ -
~ 
.l. 

~ 
.1 

IOk 

FORWARD TRANSADMITTANCE 
VERSUS GATE TD 
SOURCE VOLTAGE 

Vos. -IOV 

r-t•l.OkH:z 

r-- "1' 

~ TA m 25oC 

TA ·65°C =s::: h 
~ 

ID 
0 1.0 2.0 3.0 4.0 

Ycs·GATE 10 SOURCE VOLTAGE. VOLTS 
5.0 

FORWARD TRANSADMITTANCE 
VERSUS GATE TD 
SOURCE VOLTAGE 

~ " ~~,·~·c 
~ I 
~ _l_ 

TA •65°C \ 
~ 1001--~1--~1--~1--~1--"~~ 

I 
>-" 

~'--~'--~'--~'--~U--'-' 

ro 

"'- 16 

0 

~ 0.01 
;:: 
5 s 

lf'".o 
~0.001 

0 1.0 2.0 3.0 4.0 5.0 
Vcs·GATE TO SOURCE VOLTAGE- VOLTS 

INPUT CAPACITANCE VERSUS 
GATE TD SOURCE VOLTAGE 

Vos - -lOV 

I· 1.0MHz 

~ 
"' 
~ I-t-

D 6.0 12 18 24 

-

v65-GATE TO SOURCE VOlTAGf - VOLTS 

EQUIVALENT INPUT NOISE 
VOLTAGE VERSUS FREQUENCY 

J !W 
OS L-::l 
Yes·~ H 

t-...- - - - - -

" - -
['Sl~ 

- f-+ - - - - ·f--; 

NF• lOLOG ~ •~) " -nttlfffLi- t::,,,i 

- -

IOKQ 

I KQ 

O.IXJI 
~ 45 65 85 l(b 

TA - AMBIENT TEMPCRATURE - °C 
l~ 

0.001 
0 l.0 2.D l.D 4.D ~.o i.o JO 100 IK 

1000 

lOK 

Yes - GATE TO SOURCE VOLTAGE - VOLTS f - FREQUENCY - Hz 
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2N4360 • 2N5033 
P-CHANNEL FIELD-EFFECT TRANSISTORS 

DIFFUSED SILICON PLANAR':' II TRANSISTORS 

• LOW COST EPOXY PACKAGE 
• LOW PINCH-OFF ••• V6510111 = 0.3 • 2.5 V 
• LOW NOISE ••••.• en= 0.1 µV/Vlll(MAX) AT 1.0 kHz 
• LOW NOISE •••••• 1.0 kHz NF = 2.0 dB (MAX) AT 1.0 Mn 
• LOW CURRENT • • • • 1055 = 0.3 • 3.5 mA 
• HIGH GAIN •••••• Yfs = 1,000 • 5,000 µmhos 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation (Note 2) 
Total Dissipation at 25°C Case Temperature 

at 65°C Case Temperature 
at 25°C Ambient Temperature 

Maximum Voltages and Current 
V5G Source to Gate Voltage 
V05 Drain to Source Voltage 
V0G Drain to Gate Voltage 
IG Gate Current 

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

2N4360 
SYMBOL CHARACTERISTICS MIN. TYP. 

VGS(off) Gate to Source Cutoff Voltage 0.7 4.0 
VGs Gate to Source Voltage 0.4 3.0 
VGS Gate to Source Voltage 

Yfs Forward Transadmittance (f = 1.0 kHz) 2,000 5,500 
Re1Yf5) Forward Transconductance (f = 1.0 MHz) 1,500 5,500 
en Equivalent Input Noise Voltage 0.05 

(f = 100 Hz, BW = 15 Hz) 
en Equivalent Input Noise Voltage 0.02 

(f = 1.0 kHz, BW = 150 Hz) 
NF Noise Figure (f = 100 Hz, 0.6 

RG = 1.0 Mn, BW = 15 Hz) 
NF Noise Figure (f = 1.0 kHz, 0.15 

R6 = 1.0 Mn, BW = 150 Hz) 
loss Drain Current 3.0 11 

IGSS Gate Reverse Current 0.8 
1Gss(65°C) Gate Reverse Current 0.015 

rds(on) Drain "On" Resistance (f = 1.0 kHz) 200 
c,,, Reverse Transfer Capacitance (f = 1.0 MHz) 3.0 
C;,, Input Capacitance (f = 1.0 MHz) 15 
Vos Output Admittance (f = LO kHz) 25 
BVGSS Gate to Source Breakdown Voltage 20 

Notes on page 2. 

MAX. 

10 
9.0 

8,000 

0.19 

5.0 

30 
10 
0.5 
700 
5.0 
20 

100 

-55°Cto +125°c 
+125°C 
+2Go 0 c 

MIN. 

0.3 

1,000 
900 

0.3 

20 

0.5 Watt 
0.3 Watt 
0.2 Watt 

-20Volts 
-20Volts 
-20Volts 

50 mA 

2N5033 
TYP. MAX. 

0.9 2.5 

0.8 2.3 
3,000 5,000 
3,000 

0.07 

0.025 0.1 

1.2 

0.2 2.0 
1.6 3.5 
0.8 10 

0.015 0.5 
375 1,300 
2.5 7.0 
17 25 
2.5 20 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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PHYSICAL DIMENSIONS 

3 LEADS 

g:~ DIA. 

-.lOO Drain 
Lead No. 2 

Gate 
Lead No. 3 

NOTES: All dimensions 1n inch.es 

UNITS 

Volts 
Volts 
Volts 
µmhos 
µmhos 

All leads electrically isolated from case 
Package weight is 0.31 gram Package 
is electrically non·conductive material 

TEST CONDITIONS 

V05 = -lOV 10 = 1.0 µA 
V05 =-10V 10 = 300 µA 
Vos= -lOV 10 =30µA 
V05 = -lOV VGS = ov 
Vos= -lOV VGs = OV 

µV/ VHZ V0 s = -10 V 10 = 1.0 mA 
µV/ VHZ V0 s = -10 V VGS = OV 
µV/ "I/Hz V05 = -10 V 10 = 1.0 mA 
µV/yHZ V0 s = -10 V VGS = ov 
dB Vos= -lOV 10 = 1.0 mA 
dB Vos= -lOV VGS = OV 
dB V05 = -lOV 10 = 1.0 mA 
dB Vos= -lOV VGS = ov 
mA Vos= -lOV V6 s = OV 
nA VGS = 15 v V0s = 0 V 
µA VGs=l5V V0 s = 0 V 
n VGS = 0 v 10 =0 
pf Vos= -lOV VGS = OV 
pf V05 = -lOV VGS = ov 
µmhos V05 = -lOV VGS = OV 
Volts Vos= 0 V IG = lOµA 

,/Planar is a patented Fairchild process. 

l=AIRCHILC 
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FAIRCHILD TRANSISTORS 2N4360 • 2N5033 

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 5.0 mW!°C); junction to ambient thermal 

resistance of 500°C/watt (derating factor of 2.0 mW/°C). 

TYPICAL ELECTRICAL CHARACTERISTICS 
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VERSUS 

GATE TO SOURCE VOLTAGE 

VGs-GATE TO SOURCE VOLTAGE-VOLTS 

2N5033 

DRAIN-SOURCE RESISTANCE 
VERSUS 

GATE TO SOURCE VOLTAGE 

3k+--+--+-+-+-+--+-1_l_-+1L--+-c2f-+--1 

2k 1---1--1--1--+--+--+.[Ll--Tt-V-Tt-V-+---i yr 
lkl--+-+--+---+:...l:ill~-t---1-t---l 

~ 
500 ~ ••-.cAJ2":"-l-+-+-+--t--t--I 
3001-1~vf'\l.?-+-+-1l--+-+--+---+--l 
200~ 
100 '--~-+-~-+--~---+~~-~ 

0 0.2 0.4 0.6 0.8 1.0 

VGs-GATE TO SOURCE VOLTAGE-VOLTS 

12-16 

INPUT CAPACITANCE VERSUS 
GATE TO SOURCE VOLTAGE 

VGs-GATE TO SOURCE VOLTAGE -VOLTS 

DRAIN CURRENT VERSUS 
GATE TO SOURCE VOLTAGE 

~ i.o i-11-t-+-+N-+~~.+--+-+-+--t-i 
~ ~ 
a 
z ~ 
;;: l..11 iji 0.1 !--!--+--+--+-+-+-+--+-1 ...... -+-+--1 

~ ~ 
Lj 

2.0 3.0 

VGs-GATE TO SOURCE VOLTAGE-VOLTS 

DRAIN CURRENT VERSUS 
GATE TO SOURCE VOLTAGE 

VGS -GATE TO SOURCE VOLTAGE-VOLTS 

4.0 



FAIRCHILD TRANSISTORS 2N4360 • 2N5033 

DRAIN CHARACTERISTICS 
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FAIRCHILD TRANSISTORS 2N4360 • 2N5033 

DRAIN CHARACTERISTICS 
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.2N4381 • 2N4382 
P-CHANNEL FIELD-EFFECT TRANSISTORS 

DIFFUSED SILICON PLANAR* DEVICES 

EATURES 
HIGH Y,, -- 4,000 µmhos !MINJ 

LOW NOISE -- e, = 0.08 µVI VHz !MAXJ @ 1 OD Hz 

LOW LEAKAGE-- IGss = 1.0 nA (MAXJ 

LOW ON-RESISTANCE -- r d,(onl = 35Dn !MAXI 

BSOLUTE MAXIMUM RATINGS [Note ll 
Maximum Temperatures 

Operating Junction Temperature 
Storage Temperature 
Soldering Temperature (10 seconds time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Ambient Temperature [Note 21 

Maximum Voltages 
VSGo Source to Gate Breakdown Voltage 
Vose Drain to Source Breakdown Voltage 
VDGo Drain to Gate Breakdown Voltage 

175°C 
-65°C to +200°C 

2so0 c 

0.3 Watt 

-25 Volts 
-25 Volts 
-25 Volts 

LECTRICAL CHARACTERISTICS !25°C Free Air Temperature Unless Otherwise Noted) 

Symbol Characteristic 2N4381 
Min. Typ. Max. Min. 

v .. Forward Transadmittance (f = 1.0 kHz) 2000 3500 6000 4000 
e, Equivalent Input Noise Voltage (f = 100 Hzl 0.04 0.08 

e. Equivalent Input Noise Voltage (f = 1.0 kHz) 0.009 0.02 

2N4382 
Typ. Max. 

6000 8000 
0.04 0.08 

0.009 0.02 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-18) outline 

I' . l .230DIA. 

.o3o \ };0 

:molA.~ ·
209 

MAX. .170 

Seatingl__ i 
PTailef 

3 LEADS n n n .500 MIN. 

:81~ 0 ,A. u u u-1 

NOTES: All dimensions in inches 
leads are gold-plated kovar 
Gate internally connected to case 
Package weight is 0.43 gram 

Units Test Conditions 

µmhos Vos = -15 V 
µV/ v'iiZ Vos= -15V 

VGs = 0 

e, Equivalent Input Noise Voltage (f = 10 kHz) 0.003 0.007 0.003 0.007 

µVJ VHZ Vos= -15 V 

µVJ v'Hi Vos= -15 V 

~= 2.DV 
PBW = 15 Hz 
~=2.0V 
PBW = 150 Hz 
~=2.0V 
l'BW = 1.5 kHz 

rd, (On) Drain to Source "ON" Resistance (f = 1.0 kHzJ 300 700 180 
IGss Gate Reverse Current 0.45 1.0 0.45 
BV,.ss Gate to Source Breakdown Voltage 25 25 
loss Drain Current 3.0 6.8 12 10 17 
Ciss Input Capacitance (f = 1.0 MHzl 13 20 13 
Cru Reverse Transfer Capacitance (f = 1.0 MHz) 3.0 5.0 3.0 

Additional Electrical Characteristics on page 2 

NOTES: 

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

350 
1.0 

30 
20 

5.0 

Ohms lo= 0 
nA Vos= 0 
Volts I,. = 1.0 µA 
mA Vos= -15V 
pf Vos= -15 V 
pf Vos= -15 V 

VGs = 0 
VGs = 15V 
Vos= 0 
V,.s = D 
V,.s = 0 
V,.s = 0 

* Planar is a patented Fairchild process. 

:2l This rating gives a maximum junction temperature of 175°G and junction to ambient thermal resistance of 500°C/watt (derating factor of 2.0 mW/°C). 

l=A.IRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA ANO INSTRUMENT CORPORATION 
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FAIRCHILD TRANSISTORS 2N4381 • 2N4382 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unle~s otherwise noted) 

Symbol 

V&s 

V&s 

NF 

NF 

NF 

V.,s (offl 

less (125°Cl 
v;. (100°C) 

v .. 

Characteristic 2N4381 2N4382 Units Test Conditions Min. Typ. Max. Min. Typ. Max. 

Gate to Source Voltage 1.0 3.5 5.0 Volts Vos= -15 V lo= 0.3mA 
Gate to Source Voltage 2.5 6.5 9.0 Volts Vos= -15 V lo= 1.0mA 

Spot Noise Figure (f = 100 Hzl 1.5 3.0 1.5 3.0 dB Vos= -15V ~= 2.0V 
Rs = 400 kn PB = 15 Hz 

Spot Noise Figure (f = 1.0 kHzl 1.5 3.0 1.5 3.0 dB Vos = -15 V V&s = 2.0 V 
Rs = 15 kn f>BW = 150 Hz 

Spot Noise Figure (f = 10 kHz) 1.5 3.0 1.5 3.0 dB V,. = -15V ~= 2.0V 
Rs = 3.0 kn = 1.5 kHz 

Gate to Source Cutoff Voltage 1.0 3.0 5.0 2.5 6.0 9.0 Volts Vos= -15 V lo= 1.0 µ.A 

Gate Reverse Current 0.4 1.0 0.4 1.0 µ.A v .. s = 15 v Vos= 0 
Forward Transadmittance (f = 1.0 kHz) 1200 2300 2500 4000 µ.mhos Vos= -15 V V&s = 0 

Output Admittance (f = 1.0 kHzl 19 75 30 100 µ.mhos Vos= -15 V v .. s = 0 

TYPICAL ELECTRICAL CHARACTERISTICS 

2N4381 • 2N4382 
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VOLTAGE VERSUS FREQUENCY 
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FAIR.CHILD TRANSISTORS 2N4381 • 2N4382 

DRAIN CHARACTERISTICS 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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FAIRCHILD TRANSISTORS 2N4381 • 2N4382 

DRAIN CHARACTERISTICS 
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SEMICONDUCTOR 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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2N5020 • 2N5021 
P-CHANNEL FIELD-EFFECT TRANSISTORS 

DIFFUSED SILICON PLANAR* II TRANSISTORS 

LOW PINCH-OFF ••• VGS(offJ = 0.3 -1.5 VAT 1.0 µA 
LOW NOISE •••••• en= 0.1 µV/Viiz (MAX) AT 100 Hz 

• • • • • • 100 Hz N.F. = 0.9 dB (TYP) AT 1.0 Mn 
LOW CURRENT •••• 1055 = 0.3 -1.2 mA 
HIGH GAIN • • • • • • Yfs = 1,000 -3,500 µmhos 

BSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Operating Junction Temperature 
Storage Temperature 
Soldering Temperature (10 second time limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Ambient Temperature (Note 2) 

Maximum Voltages and Current 

V SG Source to Gate Voltage 
V0s Drain to Source Voltage 
V0G Drain to Gate Voltage 
IG Gate Current 

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

2N5020 
SYMBOL CHARACTERISTICS MIN. TYP. 

VGS(off) Gate to Source Cutoff Voltage 0.3 0.5 
VGs Gate to Source Voltage 0.4 
VGs Gate to Source Voltage 

Y1s Forward Transadmittance (f = 1.0 kHz) 1,000 2,500 
y1,( + 100°c) Forward Transadmittance (f = 1.0 kHz) 600 1,800 
Re(Y1s) Forward Transconductance (f = 1.0 MHz) 900 2,500 
en Equivalent Input Noise Voltage(f=lOOHz, BW=15Hz) 0.06 
en Equivalent Input Noise Voltage(f=l.OkHz, BW=150Hz) 0.018 
en Equivalent Input Noise Voltage(f=lOkHz, BW=l.5kHz) 0.005 
NF Noise Figure (f = 100 Hz, Rs = 600'kn, BW = 15 Hz) 1.5 
NF Noise Figure (f = 1.0 kHz, RG = 55 kn , BW = 150 Hz} 1.5 
NF Noise Figure (f = io kHz, RG = 6.0 kn, BW = 1.5 kHz) 1.5 

loss Drain Current 0.3 0.65 
IGSS Gate Reverse Current 0.4 
1Gss<+I25°C) Gate Reverse Current 0.4 
rds(on) Drain "On" Resistance (f = 1.0 kHz) 600 
c, •• Reverse Transfer Capacitance (f = 1.0 MHz) 3.2 

cis• Input Capacitance (f = 1.0 MHz) 18 
Yos Output Admittance (f = 1.0 kHz) 1.2 
BVGSS Gate to Source Breakdown Voltage 25 

175°C 
-65°C to +200°C 

260°C 

0.3 Watt 

-25Volts 
-25Volts 
-25Volts 

50mA 

2N5021 
MAX. MIN. TYP. 

1.5 0.5 1.2 
1.3 

1.0 
3,500 1,500 3,500 

900 2,500 
1,300 3,500 

0.1 0.06 
0.03 O.Dl8 
0.01 0.005 
3.0 1.5 
3.0 1.5 
3.0 1.5 
1.2 1.0 1.8 
1.0 0.4 
LO 0.4 

1,300 350 
7.0 3.2 
25 18 
20 2.0 

25 

MAX. 

2.5 

2.3 
5,000 

0.1 
0.03 
0.01 
3.0 
3.0 
3.0 
3.5 
1.0 
1.0 

1,000 
7.0 
25 
20 

UNITS 

Volts 
Volts 
Volts 
µmhos 
µmhos 
µmhos 

PHYSICAL DIMENSIONS 
in accordance with 

JEDEC !T0· 18) outline 

3 LEADS 

:gf:o1A. 

NOTES: All dimensions in inches 
leads are gold·plated kovar 
Gate internally connected to case 
Pac:kap weight is 0.43 eram 

TEST CONDITIONS 

V05 = -15V 10 =1.0µA 
V0s=-15V 10 = 30µA 
Vos= -15V 10 = lOOµA 
V05 =-15V VGs =0 
Vos= -15V VGs=O 
V0s=-15V VGs=O 

µV/VHl V05 = -15 V VGS =0 
µV/ VHz V0s = -15 V VGs=O 
µV/ VHz V05 = -15 V VGs=D 
dB V05 =-15V VGS =0 
dB Vos= -15V VGS =0 
dB Vos= -15V VGs= 0 
mA V05 =-15V VGs=O 
nA VGS = 15 v Vos= 0 
µA VGS = 15 V Vos= 0 
n VGs=O 10 = 0 
pf V0s=-15V VGs=D 
pf V05 = -15V VGs=O 
µmhos V0s = -15V VGs=O 
Volts Vos= 0 IG = l.OµA 

fiorEs: *Planar is a patented Fairchild process. 

) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
(2) This rating gives a maximum junction temperature of 175°C and junction to ambient thermal resistance of 500°C/watt (derating factor of 2.0 mW!°C). 
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FAIRCHILD TRANSISTORS 2N5020 • 2N5021 

TYPICAL ELECTRICAL CHARACTERISTICS 
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FAIRCHILD TRANSISTORS 2N5020 • 2N5021 
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FAIRCHILD TRANSISTORS 2N5020 • 2N5021 

DRAIN CHARACTERISTICS 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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2N5163 
N-CHANNEL FIELD-EFFECT TRANSISTOR 

DIFFUSED SILICON PLANAR* II TRANSISTOR 

LOW-COST EPOXY PACKAGE 
VERY LOW NOISE ••••••• en = 50 nV/ VHZ (MAX) AT 1.0 kHz 

• • • • • • • 1.0 kHz NF = 0.1 dB (TYP) AT 1.0 Mn 
HIGH GAIN ••••••••••• y1, = 2,000 • 9,000 µmhos 
LOW "ON" RESISTANCE ••• rds(onJ = 500 n (MAX) 
LOW LEAKAGE ••••••••• 16 ss = 10 nA (MAX) 

BSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Operating JunctJon Temperature 
Storage Temperature 
Soldering Temperature (10 second time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Ambient Temperature (Note 2) 

Maximum Voltages 
VsG Source to Gate Voltage 
V0s Drain to Source Voltage 
V06 Drain to Gate Voltage 
16 Gate Current 

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

SYMBOL CHARACTERISTICS MIN. 

Y1, Forward Transadmittance (f = 1.0 kHz) 2,000 
ReCY1sl Forward Transconductance (f = 1.0 MHz) 1,800 
en Equivalent Input Noise Voltage 

(f = 1.0 kHz, BW = 150 Hz) 
NF Noise Figure (f = 1.0 kHz, R6 =150 kn, BW = 150 Hz) 
NF Noise Figure (f = 1.0 kHz, R6 = 1.0 Mn, BW = 150 Hz) 

rds(on) Drain "On" Resistance (f = 1.0 kHz) 

loss Drain Current 1.0 

VGS(off) Gate to Source Cutoff Voltage -0.4 
VGS Gate to Source Voltage 

IGSS Gate Reverse Current 
IGssC85oC) Gate Reverse Current 
crss Reverse Transfer Capacitance (f = 1.0 MHz) 

ciss Input Capacitance (f = 1.0 MHz) 

Yos Output Admittance (f = 1.0 kHz) 

BVGSS Gate to Source Breakdown Voltage -25 

NOTES: 

125°C 
-55°C to +125°C 

260°C 

TYP. 

6,000 
5,500 

12 

<0.1 
125 
14 

-3.7 
-3.5 
0.1 
0.03 
1.3 
8.7 
60 

0.2 Watt 

25 Volts 
25 Volts 
25Volts 

50mA 

MAX. 

9,000 

50 

3.0 

500 
40 

-8.0 
-7.5 

10 
0.6 
3.0 
12 
200 

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

PHYSICAL DIMENSIONS 
In accordance with JEDEC (TD-106) outline 

.222--;-----i 

.192 

I I .240 
: : MAX . 

II -i 11 ............... 
~~~~MIN. 

Source Gate 
Lead No. 3 

NOTES: 
All dimensions in inches 
All leads electrically isolated from case 
Package weight is 0.31 gram. Package 
is electrically non-conductive material 

UNITS TEST CONDITIONS 

µmhos V05 = lSV V65=0 
µmhos V0s = 15V VGs=O 
nV/VHZ V05 = 15V 10 =1.0mA 

dB Vos= 15V 10 =1.0 mA 
dB V0s = lSV 10 =1.0mA 
ohms VGs=O lo=O 
mA V0s = 15V VGs= 0 
Volts Vos= 15V 10 = 1.0 µA 
Volts V05 = 15 V 10 = 100 µA 
nA V65 =-15V Vos=O 
µA VGS = -15V Vos= 0 
pf V0s = 15V VGs=O 
pf V0s = 15V VGS = 0 
µmhos Vos= 15V VGS = 0 
Volts Vos= 0 IG = lOµA 

*Planar is a patented Fairchild process. 

(2) These ratings give a maximum junction temperature of 125°C and junction to ambient thermal resistance of 500°C/Watt (derating factor of 2.0 mW!°C). 
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TYPICAL ELECTRICAL CHARACTERISTICS 
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