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FIELD EFFECT TRANSISTORS NUMERICAL INDEX

Type Page No. Type Page No. Type Page No.
FE0654A - 12-3 FT0654E 12.7 - 2N4381 ‘12-19
FE0654B 12-3 2N2609 ' 129 2N4382 12-19
FE0654C 12-3 FT3820 12-10 2N5020 . 12-23
FT0654A 12-7 FT3909 12-11 2N5021 12-23
FT0654B 12-7 2N4342 12-13 2N5033 12-15
FT0654C 12-7 2N4343 12-13 2N5163 12-25
FT0654D 12-7 2N4360 12-13,12-15

ANALOG SWITCHES SELECTION GUIDE

'D(on) 'D(off) Rds(on)

Type Mode and mA nA ohms .
Number Construction Polarity (min) (max) (typ) (max) Comments
2N4381 D J/FET P 3 12 —_ 350 Direct complement to FT0654.
2N4382 D J/FET P 10 30 —_ 350 )
2N5020 D J/FET P 3 1.2 —_ 1000 Low current, low pinch-off
2N5021 D J/FET P 1 35 — 1000 applications.
FT0654A D J/FET N 10 40 — 250 50 volt BVg.
FT0654C D J/FET N 3 12 — 350 50 volt BVggs.
FT0654E D J/FET N 1 4 — 600 50 volt BVgs.
FT0655A D J/FET N 50 — 1 25 Low on-resistance switch.
FT0655B D J/FET N 15 — 1 50 Low on-resistance switch.
FT0655E D J/FET N 3 — 1 100 Low on-resistance switch.

= Enhancement Mode
D = Depletion Mode

ANALOG SWITCHES NUMERICAL INDEX

Type Page No. Type Page No. Type Page No.
FT0654A 12-7 2N4381 12-19 2N5021 12-23
FT0654C 12-7 2N4382 12-19 . :
FT0654E 12-7 2N5020 12-23

AMPLIFIERS — LOW AND HIGH FREQUENCY SELECTION GUIDE

st IDSS/ ID(on)

Type Mode and (min) lgss mA
Number Construction Polarity mmhos nA (max) (min) (max) Comments
2N3277 D J/FET P 1 A 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 15 1.0 1 35
FT0654A D J/FET N 45 1 ’ 10 - 40 Low noise audio amplifier.
FT0654C D J/FET N 35 1 3 12 Low noise audio amplifier.
FT0654E D J/FET N 2.0 1.0 1 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
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AMPLIFIERS NUMERICAL INDEX

Type Page No. Type Page No. Type Page No.
FT0654A 12-7 2N2609 129 2N5020 12-23
FT0654C 12.7 2N4381 12-19 2N5021 12-23
FT0654E 12-7 2N4382 12-19
EPOXY FET'S SELECTION GUIDE
'DSS st 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 20 700 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 1 40 2.0 500 Low cost FET.
FE0654A D J/FET N 10 40 45 250 Low noise audio amplifier.
FE0654B D J/FET N 3 12 35 300 Low noise audio amplifier.
FE0654C D J/FET N 1 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
R amplifier.
FE0655C D J/FET N 3 — 10.0% 100 General purpose, low frequency
) amplifier.
* == Typical Yis
E = Enhancement Mode
D = Depletion Mode
GP = Gate Protected MOS/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 2NA4343 12-46 2N5163 12-58
FE0654C 12-21 2N4360 12-46,12-48
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FEO654A - FE0654B + FE0654C
N-CHANNEL FIELD-EFFECT TRANSISTORS

DIFFUSED SILICON PLANAR* Il TRANSISTORS

o LOW COST EPOXY PACKAGE
o LOW NOISE ........... e, = 50 ¥/ v/ FiZ (MAX.) AT 1.0 kHz PHYSICAL DIMENSIONS
e HIGH GAIN JEDEC (T0-106) outline
FEO654A . . ......... Y; > 4,500; < 9,000 zmhos 222
o LOW LEAKAGE 192 ]
FEOG54A . ... ....... loss < 10 nA Nt
e HIGH VOLTAGE . . . ....... BVgss > 25 VOLTS i E MAX.
o LOW ON-RESISTANCE | : l
FEOG654A . . ......... Fasion) < 250 2 : /u U i
e NARROW CURRENT RANGES .500 MIN.
FEO5MA . . .. ....... Ipss = 10 mA (MIN.) 40 mA (MAX.) 0opy l ﬂ |
FE0654B . . . . ... v o« Ipgg=3.0 mA (MIN.) 12 mA (MAX.) 016
FEO654C . . . . ....... Ipss = 1.0 mA (MIN.) 4.0 mA (MAX.)
100 DRNN
ABSOLUTE MAXIMUM RATINGS (Note 1) e ik
Maximum Temperatures Lead No. 1 Lead No. 3
Storage Temperature —55°Cto +125°C
Operating Junction Temperature +125°C
Lead Temperature (Soldering, 10 second time limit) +260°C
Maximum Power Dissipation (Note 2) ' AT
Total Dissipation at 25°C Ambient Temperature 0.2 Watt NOTES: Al dimensions injnches
Maximum Voltages and Current e O g e
Vse Source to Gate Voltage 25 Volts
Vs Drain to Source Voltage 25 Volts
Voe Drain to Gate Voltage 25 Volts
lg Gate Current ' 50 mA

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

FE0654A FE0654B FE0654C
SYMBOL CHARACTERISTICS MIN. TYP. MAX.| MIN. TYP. MAX. | MIN. TYP. MAX. | UNIT TEST CONDITIONS
Yi Forward Transadmittance (f = 1.0 kHz) | 4,500 6,100 9,000|3,500 5,100 8,000 |2,000 4,900 6,000 | #mhos |V,s=15V, Vgg=0
e, Equivalent Input Noise Voltage 10 50 10 50 50 | nV/VHz|Vps =15V, I,=10mA
(f = 1.0 kHz, BW = 150 Hz)
Tyqom  Drain “ON" Resistance (f = 1.0 kHz) 155 250 220 350 300 600 | Ohms Ves =0, Ip=20
Inss Drain Current 10 165 40 | 30 78 12 | 1.0 275 40 | mA Vps =15V, Vgg=0
Vesiomn Gate to Source Cutoff Voltage —43 —8.0 —25 —4.0 —1.0 —25| Volts Vps =15V, Ip=1.04A
Ciss Input Capacitance (f = 1.0 MHz) 11 20 1 20 11 20 | pF Vos =15V, Vgo=0
Yos Output Admittance (f = 1.0 kHz) 52 27 24 uamhos  [Vps =15V, Vgs=0
BVgss  Gate to Source Breakdown Voltage -25 -25 —25 Volts lg =1.04A, Vps=0
s Reverse Transfer Capacitance 20 50 20 5.0 20 50 | pF Vps =15V, Vgg=0
(f = 1.0 MHz) ; '
lgss  Gate Reverse Current 10 10 10 | nA Vgs = —15V,Vps =0
Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process.
NOTES:

(l/) 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 125°C and junction to ambient thermal resist: of 500°C/Watt (derating factor of 2.0 mW/°C).

R
FAIRCHILD

TR
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 FEO654A « FE0654B* FE0654C

- DRAIN - SOURCE RESISTANCE - k OHMS

fds

Igss - REVERSE GATE LEAKAGE CURRENT - nA

0.1

TYPICAL ELECTRICAL CHARACTERISTICS

DRAIN CHARACTERISTICS DRAIN CHARACTERISTICS DRAIN CHARACTERISTICS
— 0 5.0
" Moo T e | [ Frodac
Tp= 5°C Ve 0 [Ty 25°C T Tp= 5°C
6 8.0 __" 20 40
< -0.5V. g =T K]
= |1 = .
i /,/ ~r.ol g 6.0 '/ — g 3.0 Veg0
= -1.5V = 2
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Vps - DRAIN TO SOURCE VOLTAGE - VOLTS Vps - DRAIN TO SOURCE VOLTAGE - VOLTS Vps ~ DRAIN TO SOURCE VOLTAGE - VOLTS
LOW VOLTAGE LOW VOLTAGE LOW VOLTAGE
DRAIN CHARACTERISTICS DRAIN CHARACTERISTICS DRAIN CHARACTERISTICS
0.5 0.5 0.
mxlm | Vos =0 5/ FE065B | /A ? FEOS4C J Y/,
f,A_ - ?05‘\// J T 5°C 9 /~/ ] 1" 5% A %
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Vps ~ DRAIN TO SOURCE VOLTAGE - VOLTS

DRAIN-SOURCE RESISTANCE
VERSUS
GATE TO SOURCE VOLTAGE

INPUT CAPACITANCE VERSUS
GATE TO SOURCE VOLTAGE

Vps - DRAIN TO SOURCE VOLTAGE -

VoLTs

EQUIVALENT INPUT
NOISE VOLTAGE
VERSUS FREQUENCY

Vps ~ DRAIN TO SOURCE VOLTAGE - VOLTS

TRANSFER CHARACTERISTICS
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Vg - GATE TO SOURCE VOLTAGE - VOLTS Vs - GATE T0 SOURCE VOLTAGE - VOLTS f - FREQUENCY - Hz Vs ~ GATE TO SOURCE VOLTAGE - VOLTS
REVERSE GATE LEAKAGE REVERSE GATE LEAKAGE FORWARD TRANSADMITTANCE OUTPUT ADMITTANCE
CURRENT VERSUS CURRENT VERSUS VERSUS VERSUS
AMBIENT TEMPERATURE GATE TO SOURCE VOLTAGE GATE TO SOURCE VOLTAGE GATE TO SOURCE VOLTAGE
Vgs® BV O[5 [ — ™
) < P g % oot v I |5v|
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Ty - AMBIENT TEMPERATURE - °c

Vs - GATE TO SOURCE VOLTAGE - VOLTS
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FT0654A THroucH FTO654E
N-CHANNEL FIELD-EFFECT TRANSISTORS

DIFFUSED SILICON PLANAR* Il TRANSISTORS

o LOW NOISE . .......... e, = 50 nV//Hz (MAX.) AT 1.0 kHz
o HIGH GAIN
FTO654A & B . . ... ... Y,, > 4,500; < 9,000 zmhos
o LOW LEAKAGE
FT0654A & C .. ... ... loss < 100 pA
o HIGH VOLTAGE . . .. ...... BVgss > 50 VOLTS
o LOW ON-RESISTANCE
FTO654A & B . . ... ... Tasion) < 2502
o NARROW CURRENT RANGES
FT0654A & B . . ... ... Ipss = 10 mA (MIN.) 40 mA (MAX.)
FT0654C & D .. ... ... Ipss = 3.0 mA (MIN.) 12 mA (MAX.)
FTOG54E . .......... Ipss = 1.0 mA (MIN.) 4.0 mA (MAX.)

ABSOLUTE MAXIMUM RATINGS (Note 1)
Maximum Temperatures

PHYSICAL DIMENSIONS
in accordance with
JEDEC (TO-18) outline

.230
‘——]7'209 DIA.

195
.l780|"
.030 T
MAX. 18
Seating 1T ‘ .
Plane | J] ” ” T
3 LEADS ﬂ .500 MIN.
.019
‘016014 J

=
Source—~ /712 /1N

Storage Temperature —65°C to +200°C 55. b o
Operating Junction Temperature +175°C \}/ l
Lead Temperature (Soldering, 10 second time limit) +-260°C e 058
Maximum Power Dissipation (Note 2) NOTES: Al dmensions i rches
Total Dissipation at 25°C Ambient Temperature 0.3 Watt e oo
Maximum Voltages and Current
Vso Source to Gate Voltage 50 Volts
Vos Drain to Source Voltage 50 Volts
Voe Drain to Gate Voltage 50 Volts
lg Gate Current 50 mA
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
FT0654A FT0654C
& & FT0654E '
SYMBOL CHARACTERISTICS FT0654B FT0654D UNIT TEST CONDITIONS
MIN. TYP. MAX. | MIN. TYP. MAX.| MIN. TYP. MAX
Y Forward Transadmittance (f = 1.0 kHz) | 4,500 6,100 9,000 | 3,500 5,100 8,000| 2,000 4,900 6,000 | pmhos |V, =20V, Vgs=0
e, Equivalent Input Noise Voltage 10 50 10 50 50 [nV/VHz|Vps=20V, I,=10mA
(f = 1.0 kHz, BW =150 Hz)
T4siom  Drain “ON” Resistance (f = 1.0 kHz) 155 250 220 350 300 600 | Ohms Ves =0, Ip=0
Ipss Drain Current 10 165 40 |30 78 12| 10 275 40 [mA Vps =20V, V=0
Vesiorn Gate to Source Cutoff Voltage —43 —-80 —25 —4.0 —1.0 —25 | Volts Vos =20V, I,=10¢A
Ciss Input Capacitance (f = 1.0 MHz) 11 20 11 20 11 20 | pF Vps =20V, Vgg=0
Yos Output Admittance (f = 1.0 kHz) 52 27 24 umhos  [Vpg =20V, Vgg=0
BVgss  Gate to Source Breakdown Voltage —50 —50 —50 Volts lc =1.0uA, Vps=0
Cres Reverse Transfer Capacitance 20 50 20 50 20 50 |pF Vps =20V, Vgs=0
(f = 1.0 MHz)
lgss Gate Reverse Current 0.1 0.1 nA Ves=—25V,Vp =0
(FT0654A & C only)
lgss  Gate Reverse Current 1.0 1.0 1.0 | nA Ves=—25V,Vpg =0
(FT0654B, D & E only)

Additional Electrical Characteristics on page 2
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).

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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*Planar is a patented Fairchild process.
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1gss - REVERSE GATE LEAKAGE CURRENT - nA

FAIRCHILD SEMICONDUCTORS FT0654A THROUGH FTO654E

DRAIN CHARACTERISTICS

TYPICAL ELECTRICAL CHARACTERISTICS

DRAIN CHARACTERISTICS

DRAIN CHARACTERISTICS

2 —r— T 5
FI0654 A AND B | FI0654 CAND D | FI0654
Tar 5°C Ve 0 [Tp=25°C T Tp=25°C
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LOW VOLTAGE LOW VOLTAGE LOW VOLTAGE
DRAIN CHARACTERISTICS DRAIN CHARACTERISTICS DRAIN CHARACTERISTICS
0.25 0.5 0.25
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DRAIN-SOURCE RESISTANCE EQUIVALENT INPUT
VERSUS INPUT CAPACITANCE VERSUS NOISE VOLTAGE
GATE TO SOURCE VOLTAGE GATE TO SOURCE VOLTAGE VERSUS FREQUENCY TRANSFER CHARACTERISTICS
m 1.0 Tl 2 I
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g j j o ] % == o 3 -5
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VGS - GATE 70 SOURCE VOLTAGE - VOLTS VGS - GATE TO SOURCE VOLTAGE - VOLTS f - FREQUENCY - Hz VGS - GATE TO SOURCE VOLTAGE - VOLTS
REVERSE GATE LEAKAGE REVERSE GATE LEAKAGE FORWARD TRANSADMITTANCE OUTPUT ADMITTANCE
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| AMBIENT TEMPERATURE GATE TO SOURCE VOLTAGE GATE TO SOURCE VOLTAGE GATE TO SOURCE VOLTAGE
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. g . 5 3
D Pt/ JISESSEEERSCHE == ==\
P (A EE L N f \
g |/ S g B \
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Tp - AMBIENT TEMPERATURE - °C

Vs = GATE TO SOURCE VOLTAGE - VOLTS
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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-effecttransistor
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

V. Source to Gate Voltage

SG
VDS Drain to Source Voltage
VDG 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)

PHYSICAL DIMENSIONS
in accordance with
JEDEC (TO-18) outline

.230
1950 20901
17801
.030 f
210
MAX. .170
Seating T 1
Plane )‘ " u ]
3 LEADS 500 MIN.
.019
‘016D!A.

.036 .028

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

Symbol Characteristic Min, Max, Units Test Conditions
BVGSS Gate to Source Breakdown Voltage 30 Volts IG = 1.0 pA VDS =0
IDSS Drain Current 2.0 10 mA VDS =-50 V VGS =0
IGSS Gate Reverse Current 30 nA VDS =0 VGS = 50V
Vp (VGS off) Gate to Source Pinch-off Voltage 1.0 4.0 Volts VDS =-5.0 V Iy = L0 uA
st Forward Transadmittance (f = 1.0 kHz) 2500 umhos VDS =-50V VGS =0
Ciss Input Capacitance (f = 140 kHz) 30 pPF VDS =-50V VGS = 10V
IGSS (150°C)  Gate Reverse Current 30 uA Vbs = 0 VGS = 50V
NF Spot Noise Figure (f = 1,0 kHz) 3.0 dB VDS =-5,0 V VGS =0
RS = 1.0 MQ 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).

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FT 3820
P-CHANNEL FIELD EFFECT TRANSISTOR

.DIFFUSED SILICON PLANAR* DEVICE
FOR IMPROVED PERFORMANCE SEE FAIRCHILD 2N4342

ENERAL DESCRIPTION - The FT3820 is a silicon Planar* P-channel field effect transistor

designed primarily for low power audio frequency applications. ) : PHYSICAL DIMENSIONS
The FT3820 is an electrical replacement for the 2N3820, k 215 DiA.~
1 ) _—T
' T 250
120 140
ABSOLUTE MAXIMUM RATINGS (Note 1) ,120 A i l
: Ceramic " - I U U }
Maximum Temperatures ' 3 LEADS ” [I [I 400 MIN.
022 0
Storage Temperature -55°C to +125°C 016
Operating Junction Temperature ‘ +125°C 100
Soldering Temperature (10 seconds time limit) +260°C - 050~ Les d%ﬁ'g
SOURCE -z GATE
Maximum Power Dissipation Lead No. 1~/ . \>(Lead No. 3
Total Dissipation at 25°C Ambient Temperature (Note 2) 0.2 Watt - ’ ‘&W
Maximum Voltages and Current - 090 g )
070 FLAT
VSG Source to Gate Voltage ’ -20 Volts
) - NOTES: All dimensions in inche
VDS Drain to Source Voltage 20 Volts Al h;:«‘:s :I:c:ri:ally isoslated from case
VDG Drain to Gate Voltage -20 Volts Package weight is 0.31 gram
IG Gate Current 10 mA
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
Symbol Characteristics ' Min, Max. Units Test Conditions
Yis Forward Transadmittance (f = 1.0 kHz) 0.8 5.0 mmbhos VDS =-10 V VGS =0
IDSS Drain Current 0.3 15 mA VDS =-10 V VGS =0
VGS( off) Gate to Source Cutoff Voltage 8.0 Volts VDS =-10 V ID = 10 uA
IGSS Gate Reverse Current 20 nA 'VGS = 10 V VDS =0
Yos Output Admittance (f = 1.0 kHz) 200 mhos VDS =-10 V VGS =0
Ciss Input Capacitance (f = 1.0 MHz) i 32 = pF. VDS =-10 V VGS =0
Crs s Reverse Transfer Capacitance (f = 1.0 MHz) 16 pF VDs =-10 V VGS =0
IGSS(IOO C) Gate Reverse Current 2.0 LA VGS = 10 V VDS =0
VGS - Gate to Source Voitage 0.3 7.9 Volts VDS =-10 V ID = 30 puA
Yis Forward Transadmittance (f = 10 MHz) 700 umhos VDS =-10 V VGS =0
BVGss Gate Source Breakdown Voltage 20 ) Volts VDS =0 IG = 10 pA
NOTES: ) *Planar is a patented Fairchild process.

(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).

R R
FAIRCHILD

SEMICONDUCTOR
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FT 3909
P-CHANNEL FIELD-EFFECT TRANSISTOR

DIFFUSED SILICON PLANAR* DEVICE

FOR IMPROVED PERFORMANCE 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 PHYSICAL DIMENSIONS
FT3909 is an electrical replacement for the 2N3909. in accordance with
P JEDEC (T0-18) outiine
ABSOLUTE MAXIMUM RATINGS (Note 1) : 1950 Soe0m.
. . 17877
Maximum Temperatures 930 'Jw
. .170
Storage Temperature -65°C to +200°C Seating -
Plane
Operating Junction Temperature +175°C )
. . .. ° 3 LEADS: -500 MIN.
Soldering Temperature (10 seconds time limit) +260°C EIIIN I] [l [I

Maximum Power Dissipation

Total Dissipation at 25°C Ambient Temperature (Note 2) 0.3 Watt

Maximum Voltages and Current

VSG Source to Gate Voltage -20 Volts
DS Drain to Source Voltage -20 Volts
VDG Drain to Gate Voltage -20 Volts
IG Gate Current 10 mA noTes: u“:?mm%
. Gate internally connected to case
Package weight is 0.43 gram
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
Symbol Characteristic Min, Max, Units Test Conditions
Vis Forward Transadmittance (f = 1.0 kHz) 1.0 5.0 mmhos VDS =-10V VGS =0
Inss Drain Current | 0.3 15 mA VDS =-10V VGS =0
VGS(off) Gate to Source Cutoff Voltage 8.0 Volts VDS =-10V ID = 10 uA
IGSS Gate Reverse Current 10 nA VGS = 10V VDS =0
BVGSS : Gate to Source Breakdown voltage 20 Volts IG = 10 pA VDS =0
VGS Gate to Source Voltage - 0.3 7.9 Volts VDS =-10V ID = 30 uA
Yos Output Admittance (f = 1.0 kHz) 100 wmhos VDS =-10V VGS =0
Ciss Input Capacitance (f = 1.0 MHz) : 32 pF VDS =-10V VGs =0
Crss Reverse Transfer Capacitance (f = 1.0 MHz) 16 pF vDS =-10V VGS =0
IGSS(IOO C) Gate Reverse Current 1.0 wA VGS = 10V VDS =0
Vs Fo?ward Transadmittance (f = 10 MHz) 900 pmhos VDS ==-10V VGS =0
NOTES: | ' *Planar is a patented Fairchild process

(1) These ratings are limiting values abové 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).

R i RS
FAIRCHILD

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

12-11



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

DIFFUSED SILICON PLANAR*TRANSISTORS

® LOW NOISE VOLTAGE -- 0.08 uV/‘/ Hz (MAX) @ 100 Hz
® HIGH Yy -- 4000 pmhos (MIN) PHYSICAL DIMENSIONS
® LOW rys (on) -- 350 Q (MAX) )
: 215
® LOW COST EPOXY PACKAGE 185 A
ABSOLUTE MAXIMUM RATINGS (Note 1) ¥ T 250
. X 120 i .140
Maximum Temperatures .130 Ll l
L
. . °
Operating Junction Temperature 125°C Ceramic /u ” ” ‘I‘
Storage Temperature -55°C to +125°C 3 LEADS H ” H .400 MIN.
Soldering Temperature (10 seconds time limit) 260°C :gié DIA. A—L
Maximum Power Dissipation
Total Dissipation at 25°C Case Temperature (Note 2) 0.5 Watt SOURCE
’ Lead No. 1
at 65°C Case Temperature (Note 2) 0.3 Watt
at 25°C Ambient Temperature (Note 2) 0.2 Watt
. 2N4342
Maximum Voltages
& 2N4360 2N4343 990 ciaT
BV Source to Gate Breakdown Voltage -20 Volts -25 Volts
SGO NOTES: All dimensions in inches
i - - All leads electrically isolated from case
BVDSO . Drain to Source Breakdown Voltage 20 Volts 25 Volts Package woight 031 gram
BVDGO Drain to Gate Breakdown Voltage -20 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. Units Test Conditions -
e, Equivalent Input Noise Voltage 0.02  0.08 0.02 008 002 008| PWWHz Vps = -10 V Vg = 0O
(f = 100 Hz) V. .
NF Noise Figure 0.1 1.5 0.1 1.5 0.1 1.5 dB VDS =-10 V VGS =0
(f = 100 Hz) R, = 1.0 MR BW = 15 Hz '
Y Forward Transadmittance (f=1.0kHz) | 2000 4000 8000 | 2000 3500 6000| 4000 6000 8000 pmhos Vo =-10 V Vg = 0
Yos. Output Admittance (f = 1.0kHz) 35 100 25 75, 35 100 pmhos VDS =-10 V VGS =0
BViss Gate to Source Breakdown Voltage 20 25 25 Volts IG = 10 pA Vps = 0
lpss Drain Current 3.0 10 30 4.0 7.0 12 10 18 30 mA Vps =-10 V. Vg =0
VGS Gate to Source Voltage 0.7 5.0 9.0 Volts VDS =-10 V ID = 0.3 mA
VGS Gate to Source Voltage 0.7 3.0 5.0 Volts VDS =-10 V ID = 0.4 mA
VGS Gate to Source Voltage : 1.8 6.0 9.0 Volts VDS =-10 V ID = 1.0 mA
Vgs (off) Gate to Source Cutoff Voltage 10 5.5 10| Volts Vpg =-10 V I, = 1.0 pA
0.15 .15 10 - -
IGSS Gate Reverse Current 10 0.1 0.15 10 nA VGS =15 V VDS =0
IGSS(GS"C) Gate Reverse Current .002 0.5 0.002 0.5 0.002 0.5 LA vGS = 15 V Vpg = 0
Ciss Input Capacitance (f = 1.0 MHz) 315; 20 312 52((: 15 20 pF VDS =-10 V VGS =0
C Reverse Transfer Capacitance . 5.0 . . 3.0 5.0 pF V. =-10 V V =0
rss (t = 1.0 MHz) ‘ DS Gs
rps(on) Drain "On" Resistance(f=1.0kHz) 350 700 300 700 180 350( Ohms I, = O Ves =
R (Y.) Forward Transconductance 1500 3000 1500 2500 3000 5500 umhos V. =-10 V V
e fs _ DS GS
(f = 1.0 MHz)
NOTES: *Planar is a patented Fairchild process.

(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).

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

TYPICAL ELECTRICAL CHARACTERISTICS (Note 3)

2N4342
FORWARD TRANSADMITTANCE

LOW VOLTAGE VERSUS GATE T0
DRAIN CHARACTERISTICS o DRAIN CHARACTERISTICS DRAIN CHARACTERISTICS . SOURCE VOLTAGE
NS Tp - 00°C % IR / Vps® IOV
3 [—r-Tokm
8.0 ,’ 80 w ____:,,/ [ / ié —
= Ves * OV = < I“/% 4 p \ Ty =25
2 6o T Z o Y o ) I/ /= s\/ £ § oo\
g 1 !' : 1 g // VAW H Y
z 4 0.8V g w L é 8 (,( z \
£ ER EnlR Ry /Ar \
- 20— 1oVl | 2.0 ::: © /. % I
2.0 - e }
, T o ~,% \ é l
0 2.0 80 R 6 2 0 0 80 -k - n 0 004 0.8 02 -0k 0.0 s 1.0 2.0 3.0 20 50
Vps-VOLTAGE DRAIN TO SOURCE - VOLTS Vps - ORAINTO SOURCE VOLTAGE - VOLTS Vps~ ORAIN SOURCE VOLTAGE - VOLTS Vs-GATE 10 SOURCE VOLTAGE - VOLTS
2N4343
FORWARD TRANSADMITTANCE
LOW VOLTAGE VERSUS GATE T0
DRAIN CHARACTERISTICS DRAIN CHARACTERISTICS m DRAIN CHARACTERISTICS SOURCE VOLTAGE
. 10k .
? T2 Vcs"("’ Ty G —-—'8 VDS:;I?qu—
- 2] 3, 5 -
6 0.5v 6 100 — S5} S £
Vgs - OV < # / . ) ™
H T b 2 ] o
. /// T . L bsv Lo // / // g " \§\A »°C
] l ] = =
g // v g 2 ™ g / 7 z e
N /amme ERY/ s oA L R
gc /] 25y i = i l S S \
- 3.00 - : \
4.0 e 4.0 @ v g T T
% 5.0V - 1
0 OV 0 W 0 T l
0 40 80 2 6 0 2.0 0 ® S 0 00 0.8 02 06 0.2 h To 70 70 50
V ps-DRAIN TO SOURCE VOLTAGE - VOLTS V ps-DRAIN TO SOURCE VOLTAGE - VOLTS V ps~ORAIN T SOURCE VOLTAGE -VOLTS Vi -GATE T0 SOURGE VOLTAGE - VOLTS
2N4342-2N4343
REVERSE TRANSFER
OUTPUT ADMITTANCE VERSUS DRAIN RESISTANCE VERSUS CAPACITANCE VERSUS INPUT CAPACITANCE VERSUS
GATE TO SOURCE VOLTAGE GATE TO SOURCE VOLTAGE GATE TO SOURCE VOLTAGE ” GATE TO SOURCE VOLTAGE
Vos W | . Vps 0 | ’ - : s ' 0y s v |
1= 1.0 k2] (- 1.0 kHz i = 10 Mz
) w /’ i o NEEC .
s N < ] N 5
g ™ R, 8 oo / SR ; i \
H AN X = o N 2
£ AN ~ b / & S \
g AT A S x’;’& ?—‘ 2.2 . \ ; 8.0
N P2 45 Y :
% \\ \\ 8 LA A £ 2 N f,,o T
> \ \ 20 L2 —
| \ ] &
Xl ‘ \ o 2.0 0
h m 70 30 YY) h TR R w0 o 0 L0 20 3.0 4.0 5.0 0 6.0 12 18 2
Y g5-GATE T0 SOURCE VOLTAGE - VOLTS Y g GATE 70 SOURCE VOLTAGE - VOUTS Vgs - GATE T0 SOURCE VOLTAGE - VOLTS V g5+ GATE T0 SOURCE VOLTAGE - VOLTS
GATE REVERSE
AMPLIFICATION FACTOR VERSUS CURRENT VERSUS DRAIN CURRENT VERSUS EQUIVALENT INPUT NOISE .
GATE TO SOURCE VOLTAGE o AMBIENT TEMPERATURE GATE TO SOURCE VOLTAGE VOLTAGE VERSUS FREQUENCY
gusj“'w;’ I/ / | lves= 1YV “ i I 3 - MR
Ty A F—Fvps - 0V s 1OV 3 ‘;usf;v ome
0 P O e 10 : s T
VIE L 2 3 N
g s g o Hses é 0.1 — e
g = g0 S T X 5
S 200% E g 0.1 % \ =
£ 5 3 &\ \ ENEES “NH-1- =0ke
s 3 - \ % Z o0l Ry
H ‘a0 o 1 \ s NF + 10106 (1 ‘—> NL
L RS 0.01 |‘ \| 5 B R S ke
% i Y e
0.001 0.001 i ‘\ Lo.om s FrH-1-T11E-]'®0 0
0 10 2.0 3.0 4.0 5.0 % 85 6 85 105 125 0 1.0 2.0 3.0 4.0 5.0 1.0 10 100 1K 10K
Vg - GATE T0 SOURCE VOLTAGE - VOLTS Ty = AMBIENT TEMPERATURE - °C Vgs - GATE T0 SOURCE VOLTAGE - VOLTS ‘ f - FREQUENCY - Hz
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2N4360 - 2N5033
P-CHANNEL FIELD-EFFECT TRANSISTORS

DIFFUSED SILICON PLANAR* II TRANSISTORS

e LOW COST EPOXY PACKAGE ION
e LOW PINCH-OFF . . . vGS(off) =03-25V . In acc:ra:cs:?viAtlr: lell)r:(f:'so-?(m)soutline
e LOWNOISE. .. ... e, = 0.1 uV/V Rz (MAX) AT 1.0 kHz fgg
e LOWNOISE.. . . ... 1.0 kHz NF = 2.0 dB (MAX) AT 1.0 MQ ‘
e LOW CURRENT . . .. Ip3s=0.3-3.5mA - 240
e HIGHGAIN . ..... ¥¢ = 1,000 - 5,000 zmhos i i Ml‘x‘
A
AT =
ABSOLUTE MAXIMUM RATINGS (Note 1) 3 LEADS [I [I -500 MIN.
Maximum Temperatures O 1a DA,
Storage Temperature —55°C to +125°C
Operating Junction Temperature +125°C )
Lead Temperature (Soldering, 10 second time limit) +260°C 050 [L)Laé'; No. 2
Maximum Power Dissipation (Note 2) Lead nacs Gate o, 3
Total Dissipation at 25°C Case Temperature 0.5 Watt
at 65°C Case Temperature 0.3 Watt
at 25°C Ambient Temperature 0.2 Watt g
Maximum Voltages and Current FLAT—
Vse Source to Gate Voltage —20 Volts NOTES: All dimensions in inches
Vos Drain to Source Voltage —20 Volts Bl eads slocticty slaed 1om case
VDG Drain to Gate Voltage —20 Volts is electrically non-conductive material
lg Gate Current 50 mA
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
2N4360 2N5033
SYMBOL CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS ~ TEST CONDITIONS
Vesiofn Gate to Source Cutoff Voltage 07 40 10 03 09 25 Volts Vos=—10V i, =10¢A
Ves Gate to Source Voltage 04 30 90 Volts Vps=—10V I, =300 pA
Ves Gate to Source Voltage 08 23 Volts Vpg=—10V 1, =30zA
Vs Forward Transadmittance (f = 1.0 kHz) 2,000 5500 8,000 1,000 3,000 5000  pmhos Vpo=-—10V V=0V
R () Forward Transconductance (f = 1.0 MHz) 1,500 5,500 900 3,000 pmhos  Vpo=—10V V=0V
e, Equivalent Input Noise Voltage 0.05 0.19 wV/VHZ Vpg=—10V I, =1.0mA
(f =100 Hz, BW = 15 Hz) 0.07 W/ VHZ Vpg=—10V V=0V
e, Equivalent Input Noise Voltage 0.02 wN/VHz Vpg=—10V I, =10mA
(f = 1.0 kHz, BW = 150 Hz) 0.025 0.1 W/ VHz Vpg=—10V Vg =0V
NF Noise Figure (f = 100 Hz, 06 50 - dB Vps=—10V I, =1.0mA
Rg = 1.0 MQ, BW = 15 Hz) 1.2 dB Vpg=—10V  Vgg=0V
NF Noise Figure (f = 1.0 kHz, 0.15 dB Vos=—10V 1, =1.0mA
R = 1.0 MQ, BW = 150 Hz) 02 20 dB Vps=—10V Vg =0V
Ipss Drain Current 30 11 30 03 16 35 mA Vps=—10V Vg =0V
©ss Gate Reverse Current 08 10 08 10 nA Ves =15V Vpg=0V
lg55(65°C) Gate Reverse Current 0.015 05 0.015 0.5 LA Vs =15V Vps =0V
Tdsfon) Drain “On” Resistance (f = 1.0 kHz) 200 700 375 1300 @ Ves=0V Ipb=0
s Reverse Transfer Capacitance (f = 1.0 MHz) 30 50 25 10 pF Vps=—10V V=0V
iss Input Capacitance (f = 1.0 MHz) 15 20 17 25 pF Vpg=—10V Vg =0V
o Output Admittance (f = 1.0 kHz) 25 100 25 20 amhos  Vpo=—10V V=0V
BVgss Gate to Source Breakdown Voltage 20 20 Volts Vps=0V lg =10 £A
Notes on page 2. *)Planar is a patented Fairchild process.
FAIRCHILD
SEMICONDUCTOR
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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
resistance of 500°C/watt (derating factor of 2.0 mW/°C).

TYPICAL ELECTRICAL CHARACTERISTICS

factor of 5.0 mW/°C); junction to ambient thermal

REVERSE GATE LEAKAGE REVERSE GATE LEAKAGE
CURRENT VERSUS CURRENT VERSUS INPUT CAPACITANCE VERSUS
AMBIENT TEMPERATURE GATE TO SOURCE VOLTAGE GATE TO SOURCE VOLTAGE
1000 20 .
2 :ve'sm'sv 2 10 r}as','c_ vos=-1'ov_
E CVps =0 E Vpg =0 E s 16 f=1.0MHz
4 a
g 10 § L &
g — § 10 i - H
. s 12
- 7 z g N
= / w o \\
g A 5 v 580 1 2N5033
w - & 01A z N~ T
& 10,4 & 2 24360
g o S 4.0
3 %
= o < 0.01 0
25 a5 65 8 105 125 0 50 10 15 20 25 0 20 40 60 80 10
Ta -AMBIENT TEMPERATURE -°C Vgs - GATE TO SOURCE VOLTAGE -VOLTS Vgs - GATE TO SOURCE VOLTAGE -VOLTS
2N4360
DRAIN-SOURCE RESISTANCE
EQUIVALENT INPUT NOISE VERSUS DRAIN CURRENT VERSUS
VOLTAGE VERSUS FREQUENCY GATE TO SOURCE VOLTAGE GATE TO SOURCE VOLTAGE
. — 2 10k 10 T
y Vps=-10V g Ip0 / &L ] Vps: ~10V
2 P gy g oy ey s S T TR 2 sox|1e10kH: = 3e
é Ip=1mA —— E s I’II/ .AEIOOTQQ
w 13 w
g o = S LI ¥ oo S
= N w B z
2 LE F3 >§ 100k 2 @ z
= 2 Z 1.0k 3 N\
~ = w < 3
2 5 2 e / z
g oo " N —J1ok 8 2 500 100 S A g o
! E 1, 200 o o[
- 3 3 1:\"55 1
= o001z ks e FITE=loak & 100 /f/ 0.01 | |
10 100 1.0k 10k = o 1.0 2.0 3.0 4.0 1.0 2.0 3.0 4.0
f - FREQUENCY - Hz Vgs ~GATE TO SOURCE VOLTAGE - VOLTS Vgs ~GATE TO SOURCE VOLTAGE -VOLTS
2N5033
EQUIVALENT INPUT NOISE DRAIN.SO[:I'E%ESURESISTANCE DRAIN CURRENT VERSUS
QUIVA INP S
VOLTAGE VERSUS FREQUENCY GATE TO SOURCE VOLTAGE GATE TO SOURCE VOLTAGE
' 1.0 T 117 g 10k — T 2.0 T
& Vpg=-10V _| S 2 Ip=0 / Vpg =-10V_|
= F TVeso [ g PR - \
o N 5 g I/ <
g e Jiowzy = / 4 £
s £ 2 oa 7 £ \
g L; - L 100k g & %é E 12 \
= = 8 Ik 3
S £ . s5s | = A
Z onm F FH-t=tFeedion 8 S50 %// 08 N Tp=100°C
2 U INFe10L06 (HRN/R ) e F 4" N z/T,p 25°C
B F > ok 3 F300 j‘s = oa \ATF—SS'C
l:' 2 S0 ) N
& S s
7 0001 b=k To=—doak L T 100 0 NS
10 100 1.0k ok € 0 02 04 06 08 10 0 02 04 06 08 10
f - FREQUENCY - Hz Vgs-GATE TO SOURCE VOLTAGE-VOLTS Vgs - GATE TO SOURCE VOLTAGE-VOLTS
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20

FAIRCHILD TRANSISTORS 2N4360 - 2N5033

DRAIN CHARACTERISTICS
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TYPICAL ELECTRICAL CHARACTERISTICS

(2N4360 ONLY)
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FAIRCHILD TRANSISTORS 2N4360 - 2N5033

DRAIN CHARACTERISTICS

2.0 —
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TYPICAL ELECTRICAL CHARACTERISTICS
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EATURES

HIGH Y. -- 4,000 zmhos (MIN)

LOW NOISE --e, = 0.08 ,V/ VHz (MAX) @ 100 Hz
LOW LEAKAGE -- less = 1.0 nA (MAX)

LOW ON-RESISTANCE -- r.,(on) = 3502 (MAX)

BSOLUTE MAXIMUM RATINGS [Note 11
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

Vseo  Source to Gate Breakdown Voltage
Voso  Drain to Source Breakdown Voltage
Voco  Drain to Gate Breakdown Voltage

2N4381 - 2N4382
P-CHANNEL FIELD-EFFECT TRANSISTORS

DIFFUSED SILICON PLANAR* DEVICES

175°C
—65°C to +200°C
260°C

0.3 Watt

—25 Volts
—25 Volts
—25 Volts

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Noted)

PHYSICAL DIMENSIONS
in accordance with
JEDEC (TO-18) outline

230

.019

3 LEADS
‘016D1A

T

DIA.
.209
195
'17BDIA.
.030
MAX. 210
Seating T
Plane |

.500 MIN.

1

.100
GATE
SOURCE DRAIN

.050—
4 i g A

! 4
K \\l 3/]
//
45° A
WAL >

.048
036 . 028

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

Symbol Characteristic Min. 2"]‘-3381 Max. Min. 2'{-;382 Max. Units Test Conditions
Ye Forward Transadmittance (f = 1.0 kHz) 2000 3500 6000 4000 6000 . 8000 umhos __ Vps = —15V  Ves =10
en Equivalent Input Noise Voltage (f = 100 Hz) 0.04 0.08 0.04 0.08  uV/VHz Vos = —15V F‘éﬁ = %50'\{
= z
€n Equivalent Input Noise Voltage (f = 1.0 kH2) 0.009 0.02 0.009 0.02 wV/ VHz Vos = =15V PV = %5% \L
= z
€n Equivalent Input Noise Voltage (f = 10 kH2) 0.003 0.007 0.003 0.007 V] VHz Vos = =15V P%ﬁ = %(5) ‘I(H
= 1.5kHz
I (on) Drain to Source “ON” Resistance (f = 1.0 kH2) 300 700 180 350 Ohms bh=20 Ves =
ass Gate Reverse Current 045 1.0 045 1.0 nA Vos = 0 Ves = 15V
BVess Gate to Source Breakdown Voltage 25 25 Volts le=10pA Vos=
loss Drain Current 30 68 12 10 17 30 mA Vos = —15V  Ves =
iss Input Capacitance (f = 1.0 MH2) 13 20 13 20 pF Vos = =15V  Ves =
rss Reverse Transfer Capacitance (f = 1.0 MHz) 3.0 5.0 3.0 5.0 pF Vos = —15V Vg =

L

Additional Electrical Characteristics on page 2

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).

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

12-19

* Planar is a patented Fairchild process.

e e
FAIRCHILD

s
SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION



FAIRCHILD TRANSISTORS 2N4381 * 2N4382

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

Symbol

2N4381

2N4382

Characteristic Typ. Max. Min. *Typ. Max. Units Test Conditions
Ves Gate to Source Voltage 35 5.0 Volts Vos = =15V
Ves Gate to Source Voltage 25 65 9.0 Volts Vos = —15V
NF Spot Noise Figure (f = 100 Hz) 15 3.0 15 3.0 dB Vos = —15V
Rs = 400 k
NF Spot Noise Figure (f = 1.0 kHz) 15 3.0 15 3.0 dB Vos = —15V
Rs = 15 kQ
NF Spot Noise Figure (f = 10 kHz) 1.5 3.0 15 3.0 dB Vos = —15V
Rs = 3.0k
Ves (off) Gate to Source Cutoff Voltage 30 5.0 25 6.0 9.0 Volts Vos = =15V
less (125°C)  Gate Reverse Current 04 1.0 04 1.0 uA Ves =15V
Y« (100°C)  Forward Transadmittance (f = 1.0 kHz) 1200 2300 2500 4000 pmhos  Vps = —15V Ve =10
Yos Output Admittance (f = 1.0 kHz) 19 75 30 100 umhos  Vos = —15V Ve =10

EQUIVALENT INPUT NOISE VOLTAGE - wv/ Hz

O?nz N

8

- REVERSE GATE LEAKAGE CURRENT - nA

lgss

0.1~

0.01

10 100

TYPICAL ELECTRICAL CHARACTERISTICS
2N4381 * 2N4382

EQUIVALENT INPUT NOISE
VOLTAGE VERSUS FREQUENCY

i
S
=

1.0k
f - FREQUENCY - Hz

REVERSE GATE LEAKAGE CURRENT
VERSUS AMBIENT TEMPERATURE

100 T
EHE .
v
10 /'
i
10 //
01y 50 75 100 125 150

Ta - AMBIENT TEMPERATURE - °C

Vos * BV |
Vgg * 20V -
N
N
) R 5 U [N S ———
\.‘._.\
- N
| NOISE FIGURE = 10 Log 1 +5~
boccoddepojmcdocomopp pde

= 3
= =

Ry, - EQUIVALENT INPUT NOISE RESISTANCE - OHMS

== ~100k

o
S
=~

o
o
=

)
=~

U

8.0

- INPUT CAPACITANCE - pF

Ciss

6.0

4.0

0.1

lgss - REVERSE GATE LEAKAGE CURRENT - nA

INPUT CAPACITANGE VERSUS
GATE TO SOURCE VOLTAGE

T 1
Vps * 15V |
f = 10MHz

=

0 2.0 4.0 6.0 8.0 10

Vs = GATE TO SOURCE VOLTAGE - VOLTS

REVERSE GATE LEAKAGE CURRENT
VERSUS

GATE TO SOURCE VOLTAGE
R
Vps * 0 —]
//
/
7/
7
0 5.0 10 15 2 %

Vs - GATE TO SOURCE VOLTAGE - VOLTS
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FAIRCHILD TRANSISTORS 2N4381 ° 2N4382

DRAIN CHARACTERISTICS

2 o — =T
NS, Ty - 55|
0.5V
16 L
] 7 1.0V
é 12 I ) Ve
N ’ 15V
= / 2.0V
g 0 T
-e A 2.5V
- A/ 4
4.0 NS B T B A e A e
y X A
1 A ’ I
% 40 80 1 a6 2
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LOW VOLTAGE
DRAIN CHARACTERISTICS
100
% 10
T * 2 g [/
IS B A
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5 SN/ A
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H ey |
===
D=
€ / l
T 06 . 0. 0@ 0k ol
Vps - DRAINTO SOURCE VOLTAGE - VOLTS
FORWARD TRANSADMITTANCE
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GATE TO SOURCE VOLTAGE
o ~_ Vps * 15V
é —NN t 1.0k ]
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w Ty - 50— A
2 10 N
E Ty - 100\ \
s RVAY
2
&
2 01
: \
2
0.01
0 2.0 4.0 6.0 8.0 10

Vgs = GATE TO SOURCE VOLTAGE - VOLTS

2N4382

DRAIN CHARACTERISTICS

P
T T T
L1, - BT Vgs " 0¥
16 0.5V
g T
o 1.0V
lz A 1
& |
% /// Loy
E 80 /1 2.0V
. /1 2.5V
= 3.0y
40 35V
%3 4.0V 5.0V
hY —/—
% 40 80 2 6
Vpg - DRAIN TO SOURCE VOLTAGE - VOLTS
DRAIN-SOURCE ON RESISTANCE
VERSU!
GATE TO SOURCE VOLTAGE
0k T
peo |
§ f+ L0k
7 10k
g
] v
£ e
& e 100"7/
§1.ok - A
- Ty * B%C A
3 —
: >
5 —1 = 7, - ¢
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= /
8 70 30 40 30 60
Vgs - GATE TO SOURCE VOLTAGE - VOLTS
OUTPUT ADMITTANCE VERSUS
GATE TO SOURCE VOLTAGE
100
Vp " 1BV ]
f - 1.0khz ]
r
g L 5o
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i o TR
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= SN\
= AN
< ANIN
E L, A\
s \
. \
58 \
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Vgs - GATE TO SOURCE VOLTAGE - VOLTS

TYPICAL ELECTRICAL CHARACTERISTICS

DRAIN CHARACTERISTICS

20 T
Tt 00°C
16
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é 2 zﬁ 0.5V
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; 8.0 /// 1.5V
e 4= 2.0V
o — 5V
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V| a3V
0 50V
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< 40 ‘?&\\ N
AN\
0 \\\ §\_
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w0 f L0k l
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I
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» P Ye
1 b Y]
o5 2.0 4.0 6.0 2010

Vs - GATE TO SOURCE VOLTAGE - VOLTS
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FAIRCHILD TRANSISTORS 2N4381 * 2N4382

DRAIN CHARACTERISTICS

10
Vgs - OV [
Ta ”BCT
8.0 v .
< ;
g 60 0.3V
g
s 7
H 1.2V
g a0
.a 1.6V
2.0 2.0V
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TYPICAL ELECTRICAL CHARACTERISTICS
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Ip - DRAIN CURRENT - mA
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2N5020 - 2N5021
P-CHANNEL FIELD-EFFECT TRANSISTORS

DIFFUSED SILICON PLANAR* Il TRANSISTORS

LOW PINCH-OFF . . . Vg0 = 0.3 —15V AT 1.0 1A :
LOWNOISE . . . ... e, = 0.1 xV/+/Hz (MAX) AT 100 Hz PHYSICAL dDIMENS:‘ONs
...... 100 Hz N.F. = 0.9 dB (TYP) AT 1.0 MQ « In accordance wit
LOW CURRENT . . . . Ipg, = 0.3 —1.2 mA JEDEC (TO-18) outine
HIGHGAIN . ..... Y;, = 1,000 —3,500 zmhos 230014
195014 -209 7%
178777
f
ABSOLUTE MAXIMUM RATINGS (Note 1) 5258‘ 210
Maximum Temperatures " Pt ) T
Operating Junction Temperature 175°C s LeAds /" 500 MIN.
Storage Temperature —65°C to +-200°C KION u ﬂ ﬂ__l
Soldering Temperature (10 second time limit) 260°C )
Maximum Power Dissipation - 100
Total Dissipation at 25°C Ambient Temperature (Note 2) 0.3 Watt source—r / a}z z::....
Maximum Voltages and Current \ 3 %
Voo Source to Gate Voltage —25Volts P \-—)
Vps Drain to Source Voltage —25 Volts A >
Voo Drain to Gate Voltage —25 Volts 0% i
le Gate Current 50 mA NOTES: All dimensions in inches
Leads are gold-plated kovar
Gate internally connected to case
Package weight is 0.43 gram

LECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
2N5020 2N5021

SYMBOL CHARACTERISTICS MIN. TYP. MAX.| MIN. TYP. MAX. | UNITS TEST CONDITIONS
Vesiofn Gate to Source Cutoff Voltage 03 05 15 |05 12 25 | Volts Vps=~15V 1, =1.04A
Ves Gate to Source Voltage 04 13 Volts Vps=—15V I, =304A
Ves Gate to Source Voltage 1.0 23 | Volts Vps=—15V 1, =100 A
i Forward Transadmittance (f = 1.0 kHz) 1,000 2,500 3,500 1,500 3,500 5,000 | xmhos Vp=—15V Vg =0
¥;(+100°C)  Forward Transadmittance (f = 1.0 kHz) 600 1,800 900 2,500 uamhos  Vpg=—15V V=0
R.(¥;,) Forward Transconductance (f = 1.0 MHz) 900 2,500 1,300 3,500 amhos  Vpg=—15V V=0
e, Equivalent Input Noise Voltage (fF=100 Hz, BW=15Hz) 0.06 0.1 006 01 | aV/VHz Vpg=—15V V=0
e, Equivalent Input Noise Voltage (f=1.0kHz, BW=150Hz) 0.018 0.03 0.018 0.03 | uV/VHz Vpg=—15V V=0
e, Equivalent Input Noise Voltage (f=10kHz, BW=1.5kHz) 0.005 0.01 0.005 0.01 | xV/VHz Vpg=—15V Vg =0
NF Noise Figure (f = 100 Hz, R; = 600k, BW = 15 Hz) 15 3.0 15 30 |(dB Vps=—15V V=0
NF Noise Figure (f =1.0 kHz, R = 55 k@2 , BW =150 Hz) 1.5 30 15 30 |[dB Vps=—15V V=0
NF Noise Figure (f =10 kHz, Rg = 6.0 k2, BW = 1.5 kHz) 15 30 15 30 |dB Vps=—15V V=0
Ipss Drain Current 03 065 12 |10 18 35 |mA Vps==—15V V=0
less Gate Reverse Current 04 1.0 04 1.0 [nA  Vgg=15V  V,c=0
lgss(+125°C) Gate Reverse Current 04 1.0 04 10 | A Vgs =15V V=0
Tdston) Drain “On” Resistance (f = 1.0 kHz) 600 1,300 350 1,000 | @ Vgs=0 Ipb=0

s Reverse Transfer Capacitance (f = 1.0 MHz) 32 7.0 32 70 |pF Vps=—15V V=0

iss Input Capacitance (f = 1.0 MHz) 18 25 18 25 |pF Vps=—15V V=0
Yos Output Admittance (f = 1.0 kHz) 12 20 20 20 |pmhos Vpg=—15V V=0
BVgss Gate to Source Breakdown Voltage 25 25 Volts Vps=0 lg = 1.0 pA

tm-rgs: *Planar is a patented Fairchild process.
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 resist: of 500°C/watt (derating factor of 2.0 mW/°C).
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FAIRCHILD TRANSISTORS 2N5020 - 2N5021
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TYPICAL ELECTRICAL CHARACTERISTICS
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FAIRCHILD TRANSISTORS 2N5020 - 2N5021
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DRAIN CHARACTERISTICS
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FAIRCHILD TRANSISTORS 2N5020 - 2N5021
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TYPICAL ELECTRICAL CHARACTERISTICS
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2N5163
N-CHANNEL FIELD-EFFECT TRANSISTOR

DIFFUSED SILICON PLANAR* 1l TRANSISTOR

b LOW-COST EPOXY PACKAGE
b VERY LOW NOISE . . . .... e, = 50 nV/ v/ Hz (MAX) AT 1.0 kHz PHYSICAL DIMENSIONS
_______ 1.0 kHz NF = 0.1 dB (TYP) AT 1.0 MQ In accordance with JEDEC (T0-106) outline
[ HIGHGAIN . .......... ¥¢ = 2,000 - 9,000 ~mhos :fgg
LOW “ON" RESISTANCE . . . ry ., = 500 2 (MAX)
p LOW LEAKAGE . . ... .... lgss = 10 nA (MAX) — 240
o MAX.
| |
RBSOLUTE MAXIMUM RATINGS (Note 1) A/U ” ” i
500 MIN
Maximum Temperatures %'{S"Ds ” ﬂ ﬂ
Operating Junction Temperature 125°C ‘016 OA
Storage Temperature —55°C to +125°C
Soldering Temperature (10 second time limit) 260°C orain
Maximum Power Dissipation source 050 ':fd No. 2
Total Dissipation at 25°C Ambient Temperature (Note 2) 0.2 Watt Lead No. 1 ; Lead No. 3
Maximum Voltages .U
Vse Source to Gate Voltage 25 Volts BN
Vos Drain to Source Voltage 25 Volts _i
Voo Drain to Gate Voltage 25 Volts NoTES: "V
'G Gate Current 50 mA RI'I’ Ii;rg:n:;:&ii:;:Illl;ci';eoiated from case
Package weight is 0.31 gram. Package
is electrically non-conductive material
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS
\ Forward Transadmittance (f = 1.0 kHz) 2,000 6,000 9,000 emhos Vo =15V Ves=0
Relyss) Forward Transconductance (f = 1.0 MHz) 1,800 5,500 umhos Vos =15V Ves=0
e, Equivalent Input Noise Voltage 12 50 nV/ Vtz Vpg=15V I, =10mA
(f = 1.0 kHz, BW = 150 Hz) ]
NF Noise Figure (f =1.0 kHz, Rg = 150 k2, BW = 150 Hz) 3.0 dB Vps =15V lp=10mA
NF Noise Figure (f = 1.0 kHz, R == 1.0 M, BW =150 Hz) <0.1 dB Vps =15V Ip=10mA
Tdsion) Drain “On” Resistance (f = 1.0 kHz) 125 500 ohms Ves =10 Ipb=0
DSS Drain Current 1.0 14 40 mA Vps =15V Ves =0
Vesiofn Gate to Source Cutoff Voltage —04 —3.7 —8.0 Volts Vps =15V Ip=1.0¢A
cs Gate to Source Voltage —-3.5 -1.5 Volts Vps =15V Ip = 100 pA
lgss Gate Reverse Current 0.1 10 nA Ves=—15V V=0
lgs5(85°C) Gate Reverse Current 0.03 0.6 LA Vgs=—15V Vos =0
Cr Reverse Transfer Capacitance (f = 1.0 MHz) 13 3.0 pF Vps =15V Ves=0
C., Input Capacitance (f = 1.0 MHz) 8.7 12 pF Vps =15V Vgs=0
Yo, Output Admittance (f = 1.0 kHz) 60 200 amhos Voo =15V Vgs =0
BVgss Gate to Source Breakdown Voltage -25 Volts Vps=10 lg=104A
NOTES: *Planar is a patented Fairchild process.

(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 ambient thermal resist of 500°C/Watt (derating factor of 2.0 mW/°C).

FAIRCHILD

L
SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD TRANSISTOR 2N5163
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FAIRCHILD TRANSISTOR 2N5163
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TYPICAL ELECTRICAL CHARACTERISTICS
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FAIRCHILD" TRANSISTOR 2N5163

TYPICAL ELECTRICAL CHARACTERISTICS
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