Performance Curves PA PB PC PD
See Pages 4-53, 54, 55, 56

P-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTORS

FOUR FET GEOMETRIES FOR WIDE
CHOICE OF CHARACTERISTICS

e JAN Approved Also Available

*ABSOLUTE MAXIMUM RATINGS (25°C)

Gate-Drain and Gate-Source Voltage (Note 3) ........ 30V
Gate Current, Forward Biased (Note 1) .. ......... 50 mA
Total Device Dissipation (Derate 2 mW/°C)....... 300 mW
Storage Temperature Range. . ............ -65 to +200°C

LJ LEADS

0.019 (0.483) pia

— MAX

0.016 (0.406)

ALL DIMENSIONS IN INCHES.

(ALL DIMENSIONS IN MILLIMETERS). BOTTOM VIEW
TO-18
° PIN |OUT
. 1 S
2 |Gc
s 3 | o

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

*JEDEC Registered Data

NOTES:

1. Not JEDEC Registered

2. 1Gss is JEDEC Registered at VGs =5V

3. Due to symmetrical geometry, these units may be operated with source and drain leads interchanged.

2N2606 2N2607 2N2608 2N2609 ) .
Characteristic - - Unit Test Conditions
Min | Max Min | Max Min | Max Min | Max
MINNE Gate Reverse Current 1 3 10 30| nA | VGs=30V,Vps=0
2 GSs (Note 2) 1 3 10 30| uA | Vgs=5V,Vps=0,Ta=150°C
S
T Gate-Source Breakdown _ _
—3 A BVGss Voltage 30 30 30 30 \% Ig=1uA,VDps=0
T
Gate-Source Cutoff
[} 4 1 4 1 4 v Vps=-5V,Ip=1uA
_4 ¢ VGS(off) yoitage 1 4 1 DS D=1u
5| |ipss (S;J‘r‘:;"t'"" Drain 010! -050 | -030| -1.50| -0.90| -a50 | -2| -10| mA | Vps=-5V.vGgs=0
Common-Source
6| p| 9s Forward 10 330 1000 2500 umho| Vpg=-5V,VGgs=0 f=1kHz
Y Transconductance
N -
7| A|Ciss g:";c.sg‘:"c‘f Input 6 10 17 30| pF | Vps=-5V,vgg=1V f= 140 kHz
M .
8l ¢ 3 3 dB |V 5V, V 0 RG:10MQ' 1kH
| 8 o =5V, = = z
9 C | NF Noise Figure 3 3 DS GS RG -1 MQ
PA PB PC PD
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2N2841 2N2842 2N2843 2N2844

Performance Curves PA PB PC PD
See Pages 4-53, 54, 55, 56

P-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTORS

LOW PINCH-OFF FETS
® Typical Vp — 1.2V

Gate-Drain and Gate-Source Voltage (Note 3)
Gate Current, Forward Biased (Note 1)
Total Device Dissipation (Derate 2mW/°C)
Storage Temperature Range. .. .. ...

*ABSOLUTE MAXIMUM RATINGS (25°C)

300 mwW

——{=—0500
0170 112.70)
(5.33) MIN
0195 [ 1432
0.178
(4.95
(4.52) [~—0.030
(.762)
T —_- MAX
——
0.230
0.209 0.100
————
(5.84] (254
(5.31)
s T

LJ LEADS

0.019 (0.483) pia

0.016 (0.406)
ALL DIMENSIONS IN INCHES.
(ALL DIMENSIONS IN MILLIMETERS). BOTTOM VIEW
T0-18
o
PIN |ouT
I
G
2 |ec
s 3 | o

*ELECTRICAL CHARACTERISTICS (25°C-unless otherwise-noted)

*JEDEC Registered Data

NOTES:

1. Not JEDEC Registered

2. 1Gss is JEDEC Registered at VGg =5 V.

3. Due to symmetrical geometry, these units may be operated with source and drain leads interchanged.

2N2841 2N2842 2N2843 2N2844 5 -
Characteristic - Unit Test Conditions
Min | Max Min | Max Min | Max Min | Max
| 1] i Gate Reverse Current ! 3 10 30| nA | VGS=30V,Vps=0
2| 655 (Note2) 1 3 10 30| uA [ vgs=5V,Vps=0,Ta=150°C
s
T Gate-Source Breakdown _ -
3[AlBYGSS  voitage 30 30 30 30 V |Ig=1pA Vps=0
T
Gate-Source Cutoff
| . 1.7 17| V [ Vps=-5V,Ip=-1pA
_4 & | VGSI0f) ygitage 1.7 1.7 DS D=-1u
5| |ipss gi'r‘:;:‘:“ Drain 25| -125 | -65 | -325 [ -200 | -1000 | -440 | -2200| uA | vps=-5V,vgg=0
Common-Source
6[D |9 Forward 60 180 540 1400 umho| Vpg=-5V,Vgs=0 f=1kHz
Y Transconductance
N
Alg; Gate-Source 17 30 | pF | Vps=-5V,vgs=1V f= 140 kHz
_7 M Ciss Capacitance 6 10 P DS - V@GS
! -
8 3 3 RG = 10 MQ
—C i i dB Vps=-5V,Vgs=0 f=1kHz
° NF Noise Figure 3 3 DS GS Rg = 1 MQ
PA PB PC PD
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Performance Curves NU
See Page 4-47

N-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTORS

FOR SMALL-SIGNAL AMPLIFIERS
e 3 dB Max Noise Figure at 1 kHz

ALL DIMENSIONS IN INCHES.

Q210 4
070 220
(5.33) MIN
0186 14.32)
0.178
(4.95]
(4.52) [=— 0.030
(.762)
————[  MAX
T
0230
0.209 0.100
(5.84) 1254
ﬁj:‘ /
[3 LEADS
0.019 (0.483) pia
0.016 (0.406)

*JEDEC Registered Data.

NOTES:
1. Derate linearly to 200°C free-air temperature at rate of 1.7 mwW/°C.

(ALL DIMENSIONS IN MILL!METERS). BOTTOM VIEW
° TO-18
*ABSOLUTE MAXIMUM RATINGS (25°C)
Gate-Drain or Gate-Source Voltage ............... -850V o
Gate CUITENTt ..ottt iee e ee e eeananeen 100 mA 3.1!- s'.T
Total Device Dissipation at (or below) s > | o
25°C Free-Air Temperature (Note 1).......... 300 mW . 3 |ec
Storage Temperature Range. .. ........... -65 to +300°C
Maximum Operating Temperature . . . ............. 200°C
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
2N3066 2N3067 283068 )
Characteristic - Unit Test Conditians
Min Max Min Max Min Max
1 -1.0 -1.0 -10 | nA ]
—2 IGgss Gate Reverse Current o o o A VGs=-30V,Vpg=0"~ 150°C
Gate-Source Breakdown N - 7 _ _ _
3 s BVGss Voltage -50 -50 -50 v Ig=-1uA, Vps=0
7
4 |A | Vesior 32}:’;’3“3’“’“ Cutoft 95 45 22 Vps=30V,Ip=1uA
— -
0.5 0.5 0.5 nA
5(C |1 Drain Cutoff Current Vps=30V,Vgs=1( )
Dioff)  Drain Lutelt Lrren (-10.0) (-5.0) 28 | w |28 Gs
6 Ipss Saturation Drain Current| 0.8 40| 0.2 1.0 0.05 0.25 mA | Vps=30V (Note 2), Vgs=0
Common-Source Forward - = -
7 a5 o otones 400 1000 | 300 | 1000| 200 | 1000 " Vps = 30 V (Note 2), VGgs =0 f=1kHz
— pml -
Common-Source
8 D Yoss Output Conductance 50 20 5
1 Vps=30V,Vgs=0
Y DS VGS
N Common-Source OQutput -
9 N | Coss Capacitance 15 15 15 | oF f=1MHz
F—M
| 10 10 10 pF
10 [C | Ciss Comnjon»Source Input Vps=( ),Vgs=0
Capacitance (12) (8) (5) (V)
o 3 3 3 dB Vps=( ),Vgs=0,
1" NF Noise Figure 115) (10) ) W) Rgen = 1 meg, BW = 200 Hz f=1kHz
NU

2. To minimize heating on high Ipgg units, this parameter is measured during a 2 ms interval 100 ms after power is applied. (Not a JEDEC condition.)
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2N3069 2N3070 2N30T1

Performance Curves NU
See Page 4-47

N-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTORS

FOR SMALL-SIGNAL AMPLIFIERS
® 3 dB Max Noise Figure at 1 kHz

*ABSOLUTE MAXIMUM RATINGS (25°C)

Gate-Drain or Gate-Source Voltage .. ........... -50 Vv
GateCurrent .. ... ... .. ... .. 100 mA
Total Device Dissipation at (or below)

25°C Free-Air Temperature (Note 1).......... 350 mW
Storage Temperature Range. ............. -65 to +300°C
Maximum Operating Temperature . . ... ........... 200°C

0230
0.209 0.100
j —_
5.84) (2.54)
15.31)
ik T
LZ! LEADS

f=—0210 1. 500—]
0.170 (12.70)
(5.33) MIN
0195 | (432)
0.178
(4.95
(4.52) [~ 0.030
(.762)
MAX

0019 (0.483) pia
0.016 10,406/

ALL DIMENSIONS IN INCHES.

(ALL DIMENSIONS IN MILL!METERS). BOTTOM VIEW
TO-18
D
PIN | OUT
1 s
¢ 2 D
s 3 G

¥*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

*JEDEC registered data.

NOTES:
1. Derate linearly to 200°C free-air temperature at rate of 2.0 mW/°C.

2N3069 2N3070 2N3071
Characteristic Unit Test Conditions
Min Max Min Max Min Max
1 | Gate R c -1.0 -1.0 -1.0 nA v 30V.vV o
1 ate Reverse Current =- . =
2 Gss 1.0 10 10| uA | ©S ps=o . 150°C
3 BV Gate-Source Breakdown
s GSS  Voltage -50 -50 -50 IG=-1uA, Vps=0
—— T v
A Gate-Source Cutoff R - -
45| VESof)  vorrage -9.5 -45 2.2 VDs=30V,Ip=1uA
1!
5(C1li Drain Cutoff C 06 0% 05 1 M =30V, v ()
D(off rain Cutoff Current DS = , =
(off) (-10.0) (-5.0) -25) | (V) S Gs
6 IDpss Saturation Drain Current 20 10.0 0.5 25 0.1 0.6 mA Vps =30V (Note 2), Vgs =0
7| ot Gommon-Source Forward | 1000 | 2500 | 750 | 2500 | 500 | 2500 VDS =30V (Note 2), Vgg =0 | f=1KHz
- umho
Common-Source
8 D Goss Output Conductance 80 30 7
mb Vps=30V,Vgs=0
N Common-Source Output -
9 N Coss Capacitance 15 15 15 | pF f=1MHz
LM
| 15 15 15 pF
(12) (8) (5) (v)
3 3 3 dB Vps=( ),Vgs=0,
1" NF Noise Figure f=1kHz
i (15) (10) (5) | (V) | Rgen=1meg, BW =200 Hz
NU

2. To minimize heating on high Ipgs units, this parameter is measured during a 2 ms interval 100 ms after power is applied. (Not a JEDEC condition.)
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Performance Curves NU
See Page 4-41

N-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTORS

® Low Wide-Band Noise Figure

*ABSOLUTE MAXIMUM RATINGS (25°C)

Gate-Drain or Gate-Source Voltage (Note 2)
Gate Current

FOR LOW NOISE SMALL-SIGNAL AMPLIFIERS

Total Device Dissipation (Derate 2.3 mW/°C)
Storage Temperature Range

0195
0.178
(4.95]
(4.52]

0230
0.209

(5.84)
15.31)

i

I

ALL DIMENSIONS IN INCHES.
(ALL DIMENSIONS IN MILLIMETERS).

e 0210 4, — ]
0170 0.500

(5.33)
4.32)

[=— 0.030
(.762)

(12.70)
MIN

MAX

I'E LEADS

0.019 (0483) pia
0.016 (0.406)

TO-18

N——
BOTTOM VIEW

o PIN | OUT
1 D
2 s

. 3 |GcC

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

NOTE:

*JEDEC registered data.

1. Pulse test duration = 2 ms. ™ N L .
2. This parameter is a tigher spec than that on the JEDEC registration. If this limit is critical to a particular application, care should be taken in selecting
alternate suppliers.

2N3089 2N3089A -
Characteristic Unit Test Conditions
Min Max Min Max
! | Gate R c ! ! Al v 0 0
— ate Reverse Current n =-10V,Vps =
. ﬁ 685 200 00 GS DS T00°C
3| A | BVGSS(2) Gate-Source Breakdown Voltage -30 -30 v Ig=-1pA,Vps=0
4 1|- VGS(off) Gate-Source Cutoff Voltage -1 -5 -1 -5 Vps=15V,Ip=0.1 uA
c - -
5| % |lpss  paturetion Drain Current 05 2 05 2 | mA | vps=10V,vgs=0
6 Common-Source Forward _ _ _
afs Transeondustance (Note 1) 300 | 2000 300 2000 Vps=15V,Vgs=-1V f=1kHz
N _ Common-Source Input _ _
71 o | 9iss Conductance 100 100 | umho| Vps=15V,Vgg=-1V =1MHz
1Y
Common-Source Output
N = =- =
_8 NES G etance 50 50 Vps=15V,Vgs=-1V f=1kHz
M Common-Source Input
9] 1| Cisst2) Capacitance 6 6
l— C pF Vps=15V,VGgs=0 f=1MHz
10 Cresl2 Common-Source Reverse 2 2
rss(2) Transfer Capacitance
n NE Noise Figure 3 05 | ag | VDS=6V.VGs=0. f=10Hz -
Rgen = 1 MQ 15 kHz
NU

2-5
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2N3328

Performance Curves PA
See Page 4-53

P-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTORS

FOR SMALL SIGNAL APPLICATIONS
® Igss=1nA

je0210 4 —
0170 (?j%
533 e
0195 | (4.3 mIN
0.178
(4.95,
(4.52) [=—0.030
(.762)
T —t— MAX
———
0.230
0.209 0.100
—_
15.84) (2.54)

15.31)

R m— 1
4 LEADS

0.019 (.483)

NOTES:

2. Derate linearly to 175°C free-air temperature at rate of 2.0 mW/°C.

1. Due to symmetrical geometry, these units may be operated with source and drain leads interchanged.

0,076 (4067 O'A
ALL DIMENSIONS IN INCHES
(ALL DIMENSIONS IN MILLIMETERS) BOTTOM VIEW
* o TO-72
ABSOLUTE MAXIMUM RATINGS (25°C)
Gate-Drain and Gate-Source Voltage (Note 1) .. ...... 20V
GateCurrent ...............covuiiuinnnnnnnn. 10 mA ° P:N O;’T
Total Device Dissipation at (or below) 2 G
25°C Free-Air Temperature (Note 2) . ........... 0.3wW 3 D
Storage Temperature Range. . ............ -65 to +200°C s 4 | c
Lead Temperature
(1/16" from case for 10 seconds). ............. 230°C
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
Characteristic Min Max Unit Test Conditions
! | G R ! nA V 15V, V 0
1 GSS ate Reverse Current = ) =
21g 1 uA Gs bs Ta=150°C
3 L BVGss Gate-Source Breakdown Voltage 20 IG=1uA,Vpg=0
— \%
4 1; VGS(off) Gate-Source Cutoff Voltage 6 Vps=-10V, Ip=-1puA
5(C| Ipss Saturation Drain Current -1 mA Vps=-10V,Vgs=0
6 9fs Common-Source Forward Transconductance 100 Mmho Vps=-10V,Vgs=0 f=1kHz
71y Ciss Common-Source Input Capacitance 4 pF Vps=-10V,Vgs=1V =1MHz
N
. X Vps=-10V,Vgs =0,
8 NF F d f=
Noise Figure 3 B Rgen = 10 M9 1 kHz
"JEDEC registered data. PA
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Performance Curves PC
See Page 4-55

P-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTORS

FOR MULTI-PURPOSE AMPLIFIERS, ANALOG
MULTIPLIERS AND MODULATORS

*ABSOLUTE MAXIMUM RATINGS (25°C)

Gate-Drain and Gate-Source Voltage (Note 1) ........ 20V
Gate Current . ...ttt 10 mA
Total Device Dissipation at (or below)

25°C Free-Air Temperature (Note 2) .. .......... 0.3W
Storage Temperature Range. .. ........... -65 to +200°C
Lead Temperature

(1/16" from case for 10seconds). . ............ 230°C

® Electrically Equivalent to 2N2497-9 Series

0210 4
0170 (c;‘;";?”
(533 3
0195 | 1432 MIN
0.178
1452) [~—0030
(.762)
T — ,_‘ MAX
_
0230
0.209 0.100
i

=T

0.019 (.483) DIA
0.016 7.406]

ALL DIMENSIONS IN INCHES

(ALL DIMENSIONS IN MILLIMETERS) BOTTOM VIEW
T0-72
o PIN |ouT
1 s
G 2 [¢]
3 D
s 4 C

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

2N3329 2N3330 2N3331 2N3332 .
Characteristic Unit Test Conditions
Min | Max Min Max Min Max Min | Max ~
1 0.01 0.01 0.01 0.01 Vgs=10V,Vps=0
F—1 IGss Gate Reverse Current MA GS DS <
2 10 10 10 10 VGs =10V, Vps=0, Ta = 150°C
35 [BVGSS  Gapeaeuree Breskdown | g 20 20 20 IG=104A, Vps =0
—T \
A Gate-Source Cutoff
4 Vv =- =-
] T GS(0ff) \igitage 5 6 8 6 Vps=-15V, Ip=-10 uA
5/C | ipss Saturation Drain Current -1 -3 -2 -6 -6| -15 -1 -6 | mA| Vps=-10V,VGgs=0
Drain-Source ON
6 "DS(on)  Resistance 1000 800 600 Q | Ip=-100pA, VGs =0 ’
Common-Source Input
7 is Conductance 0.2 0.2 0.2 0.2
8 Common-Source Reverse o1 o1 o 01 2N3329: Ip=-1mA
Irs Transfer Conductance ’ : . . 2N3330: Ip = -2 mA
— c - umho| Vpg=-10V — 5 mA f=1kHz
ommon-Source OQutput :Ip=-5m
9D | %0s Conductance 20 40 100 2
L1y _ 2N3332: Ip=-1mA
10{N Common-Source Forward | 1000 [ 2000 | 1500 | 3000 | 2000 | 4000 | 1000 | 2200
" ,G % Transconductance 900 1350 1800 900 =10 MHz
| K
12| ¢ [Ciss gg;zf:nf:me neut 20 20 20 20 | pF | Vpg=-10V,Vgs=1V f=1MHz
- Vps=-5V,Ip=-1mA _
13 NF Noise Figure 3 3 4 1 dB Rgen = 1 MO f=1kHz
M .. Vps=-5V,Ip=-1mA -
14 NF Noise Figure 5 Rgen = 10 MR2 f=10Hz
NOTES: PC

1
2.

Due to symmetrical geometty, these units may be operated with source and drain leads interchanged.
Derate linearly to 175°C free-air temperature at rate of 2.0 mW/°C

27
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2N3365 2N3366 2N3367

Performance Curves NU
See Page 4-47

N-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTORS
SMALL SIGNAL AMPLIFIER

0195

0.178

(4.52)
0230
0.209
(5.84)
15.31)

r—

ALL DIMENSIONS IN INCHES.

L
3 LEADS

0.019 (0483 p1a
0.016 10.406)

NOTES:
1. Derate linearly to 150°C free-air temperature at rate of 2.4 mW/°C.

(ALL DIMENSIONS IN MILL!METERS). BOTTOM VIEW
TO-18
*ABSOLUTE MAXIMUM RATINGS (25°C)
Gate-Drain or Gate-Source Voltage ............... -40 vV o PN ] ouT
GateCurrent . ..., 10 mA p s
Total Device Dissipation at (or below) 25°C s 2 D
Free-Air Temperature (Note 1) ........ e 300 mW s 3 | GC
Storage Temperature Range.............. -65 to +175°C
Maximum Operating Case Temperature . ........... 150°C
*ELECTRICAL CHARACTERISTICS (25°unless otherwise noted)
2N3365 2N3366 2N3367 .
Characteristic Unit Test Conditions *
Min -] Max-_| -Min- | Max- | Min—Mex—f——+—— e e e e
! | Gate R c ® ® il B Y 30V, Vps =0
— t t = , =
2 GSS ate Reverse Curren 3 3 ) A GS DS 100°C
L <
Gate-Source - -
3]s | BVGSS  Breakdown Voltage -40 -40 -0 1G=-1uA,Vps=0
S v
Gate-S Cutoff
4 ¢ VGS(off) Vglfag:““’e uto -115 65 =22 VDS=20V,Ip=1uA
olel, . 5 5 1 ™ | Vps=20v,vgs=1( )
D(off) Drain Cutoff Current (-12.0) -7.0) 28| v DS . VGS
6 Ipss Saturation Drain Current 0.8 4.0 0.2 1.0 | 0.05 025 mA | Vpg=30V (Note 2), Vgs =0
Common-Source Forward = - =
7 ol s Transconduetice 400 | 2000| 250 | 1000 | 100 1000 VDS =30 V (Note 2), Vgs = 0 f=1kHz
s |Y c Source O umho
8 ommon-Source Qutput
2 Soss Conductance . 50 2 10
M Vps=30V,Vgs=0 f=1MHz
] Common-Source Output
9 c Coss Capacitance 25 25 25
3 Common-Source Input - = -
10 Ciss Capacioance 15 15 15 Vps=8V,Vgs=0 f=1MHz
*JEDEC Registered Data. NU

2. To minimize heating on high Ipgs units, this parameter is measured during a 2 ms interval 100 ms after power is applied. (Not a JEDEC condition.)
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Performance Curves NP
See Page 4-37

N-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTORS
FOR SMALL-SIGNAL LOW-POWER APPLICATIONS

*ABSOLUTE MAXIMUM RATINGS (25°C)

Gate-Drain or Gate-Source Voltage (Note 1) ........ -40V
GateCurrent ..........o0tireniii i 10 mA
Total Device Dissipation at (or below) 25°C

Free-Air Temperature (Note 2) .............. 300 mW
Storage Temperature Range. .. ........... -65 to +175°C
Maximum Operating Temperature . . .. ............ 150°C

ALL DIMENSIONS IN INCHES.
(ALL DIMENSIONS IN MILL!METERS).

f=—10.030
1.762)

— MAX

—o}e—0.500—]
(12.70)
MIN

LS LEADS

0019 (0983 pia
0.016 (0.406)

TO-18

BOTTOM VIEW

D
PIN | OUT
o s
D
s G.C

W N =

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

NOTES:

2. Derate linearly to 150°C free-air temperature at rate of 2.1 mW/°C.

1. Due to symmetrical geometry, these units may be operated with source and drain leads interchanged.

2N 3368 2N3369 2N3370
Characteristic Unit Test Conditions
Min Max Min Max Min Max
1 -5 -5 -5 nA v 0V V o
e | Gate Reverse Current = , =
1 GSS ate Rever: t el - st — T sl aa | VESTOVVDSE0  Noete
— -
Gate-Source - -
3]s |BVGss Breakdown Voltage -40 -40 -40 1G=-11A Vps=0
7 v
A Gate-Source Cutoff - _
4 1I— VGS(off) Voltage -115 -6.5 3.2 Vps=20V,Ip=1uA
5 ¢ 5 5 ° nA \ 20vV,V ()
| Drain Cutoff C t = . =
Dloff)  Prain ButoTt arren (-12.0) (-7.0 35| w | 'S GS
6 IDSS Saturation Drain Current 2.0 12.0 0.5 25 0.1 06| mA | Vps=30V (Note3), Vgs=0
7| o Common-Source Forward| 4000 | 4000( 600 | 2500 | 300 | 2500 Vps =30V (Note 3), Vgs =0 | f=1kHz
—o umho
D Common-Source Output
8 y | Joss Conductance 80 30 15
_x ; Vps=30V,Vgs=0
Common-Source Output
9 “:' Coss Capacitance 3 3 3 f=1MHz
¢ pF
. Common-Source Input - =
10 Ciss Capacitance 20 20 20 Vps=8V,Vgs=0
*JEDEC registered data. NP

3. To minimize heating on high |pgs units, this parameter is measured during a 2 ms interval 100 ms after power is applied. (Not a JEDEC condition.)
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2N3376 2N3378 2N3380 2N3382 2N3384 2N3386

Performance Curves PE PF
See Pages 4-57, 58

FOR ANALOG SWITCHES, CHOPPERS,
COMMUTATORS, AND AMPLIFIERS

® Low ON Resistance (2N3386)

P-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTORS

ja0210 __,
o170 ™ ’01.25(;?”
(533 4
0195 [ (4.32 MIN
0178
4.95]
(4.52) —| 0030
(.762)
TH— 1 MAX
=
0.230
0.209 0.100
sy =
(5.31) 1254

[l LEADS

0.019 (.483)
0.016 7.406]

ALL DIMENSIONS IN INCHES

*JEDEC registered data.
NOTE::

2. Derate linearly to +175°C at 2 mW/°C
3. Pulse measurement 0.1 sec period

1. Due to symmetrical geometry, units may be operated with source and drain leads interchanged.

(ALL DIMENSIONS IN MILLIMETERS) BOTTOM VIEW
T0-72
*ABSOLUTE MAXIMUM RATINGS (25°C)
o PIN | OUT
Gate-Drain Voltage (Note 1) ................. ....30V 1 -Z
G 2
Gate-Source Voltage (Note 1) .......... e 30V 3 b
GateCurrent . ......... .. ot 50 mA s 4 | c
Storage Temperature Range. .. ........... -65 to +200°C
Total Dissipation at 25°C Ta (Note2) .......... 300 mW
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
2N3376 2N3378 2N3380 2N3382 2N3384 2N3386
Characteristic - Unit Test Conditions
Min| Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
Vgs=30V,
1 Igss Gate Reverse Current 3 3 3 15 15 15| nA Vps=0
2| |igss  Gate Reverse Current 3 3 3 15 15 15| wA xgz : g Vo | 1a=180°C
S
T Gate-Source Breakdown IG=1uA,
3| A|BYGSS  voltage 30 %0 % * * * v |psZ0
T
Gate-Source Cutoff 4 Vps=-5V,
[}
4 : VGS(off) yoitage 10| 50| 40| s0| 40| 95| 10| s0| 40| 50| 40| 95 Ios-1pA
5 Ipss Saturation Drain Current|-0.6| -6.0 | -3.0| -6.0 [ -3.0{-20.0| -3.0( -30.0(-15.0| -30.0(-15.0| -50.0 [ mA 32: : ;10 v.
N . -0.4 -0.4 -0.6 -2 -2 -25| nA |Vps=-5V,
8] |'Dloft)  Drain Cutoff Current ®) ®) (10) (6) ®) ao| v |ves=()
Drain-Source ON Vgs=0,
7| |DS(on  Rediiases 1500 750 600 300 180 10 @ |52
—p — f=1kHz
8Y fosg) $°’""‘°"'s°“'°e Forward| ¢4 2300 {1500 | 2300 | 1500] 3000|4500 | 12,500 | 7500 | 12,500 7500 | 15,000 | umho | VDS =10 V.
N ransconductance Vgs=0
— 'G Csgs Source-Gate Capacitance Vps =0,
9 \ + and - 3.0 3.0 3.0 6.0 6.0 6.0 VGgs =10V
| |c Cdgs Drain-Gate Capacitance pF f =140 kHz
i Common-Source Input Vps=-5V
10 Ciss Capacitance 5Typ 16 Typ Vgs=1V
PF PE

2-10



Performance Curves NP
See Page 4-37

N-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTORS

__
FOR SMALL-SIGNAL AMPLIFIERS AND SWITCHES
I
(5.33) MIN
0195 (4.32)
(&:27;1
e
I
0.209
5. 37[
T:' L
3 LEADS
0.019 (0.483) pia
0.016 (0.406)
ALL DIMENSIONS IN INCHES.

(ALL DIMENSIONS IN MILL!METERS).

F——
BOTTOM VIEW

*JEDEC Registered Data.
NOTES:

2. Derate linearly to 200°C free-air temperature at rate of 1.7 mw/°C.

1. Due to symmetrical geometry, these units may be operated with source and drain leads interchanged.

TO-18
*ABSOLUTE MAXIMUM RATINGS (25°C)
. [
Gate-Drain or Gate-Source Voltage (Note 1) ........ -50 V PIN | OUT
GateCurrent ......... ... ...t 10 mA G ; SD
Total Device Dissipation at (or below) 25°C 3 | 6o
Free-Air Temperature (Note2) .............. 300 mW $
Storage Temperature Range.............. -65 to +200°C
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
2N3436 2N3437 2N2438 3
Characteristic Unit Test Conditions
Min Max Min Max Min Max
1 -0.5 -0.5 -0.5 nA
—2 1Gss Gate Reverse Current o o ol oA VGgs=-30V,Vps=0 T50°C
Gate-! Breakd
g foves  Grrsmresnon | O IS N VN VN
. ‘T‘ 1.0 1.0 10 PR oV Ve ()
| Drain Cutoff Current = . =
i | o ' (-10.0) (-5.0) 28| w | P8 s
—1¢C
5| | Vas(of) Sz‘lzﬁg‘”w Cutoff 98 48 23| Vv | Vpg=20V,ip=1uA
—
6 Ipss Saturation Drain Current 3.0 15.0 0.8 4.0 0.2 1.0 mA | Vps=20V,VGgs=0
7 9fs ?:’a'“n's“cg:;,su"c‘gf‘ec?’wa’d 2500 | 10,000 1500 | 6000 [ 80Q | 4500 Vps=20V,Vgs=0 = 1kHz
— umho
Common-Source Output
8 D 9oss Conductance 35 20 5
— Y Vps=30V,Vgs=0
N
9| A Coss Common-Source Qutput 6 6 6 oF
M Capacitance f=1MHz
4 18 F
10 ¢ c Common-Source Input 8 8 P VGs=0V,Vps=1( )
iss Capacitance (10) (6) (4) (V)
Vps=10V,Vgs=0,
. 2| d f=1kH
" NF Noise Figure 2 2 B Rgen = 1 meg, BW = 6 Hz z
NP

8EVENC LEVENT 9EVENT



2N3452 2N3453 2N3454 2N3455 2N3456 2N3457

Performance Curves NU
See Page 4-41

N-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTORS

FOR SMALL SIGNAL AMPLIFIERS

® Low, Low-Frequency Noise Figure

B m— [
4 LEADS

0.019 (.483)
0.016 74067

ALL DIMENSIONS IN INCHES

0210 -
o170 (‘:j";‘l”l
(5.33) f
0195 | (432 MIN
0178
14.95)
(4.52) [=—0.030
. (.762)
Te— MAX
———
0230
0209 0.100
15.31) (259)

1. Derate linearly to 150°C free-air temperature at rate of 1.7 mW/°C.

2. To minimize heating on high Ipsg units, this parameter is measured during a 2 ms interval 100 ms after power is applied. (Not a JEDEC condition.)

(ALL DIMENSIONS IN MILLIMETERS) BOTTOM VIEW
T0-72
*ABSOLUTE MAXIMUM RATINGS (25°C)
Gate-Drain or Gate-Source Voltage ... .. e -50 VvV o PIN | ouT!|
Gate Current .. ...... et e 10 mA 1 S
Total Device Dissipation at (or below) 256°C G § g
Free-Air Temperature (Note 1) .............. 300 mW s 2| ¢
Storage Temperature Range. . ..... e -65 to +200°C
Maximum Operating Temperature .. . ............. 200°C
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
2N3452 2N3453 2N3454 | 2N3455 2N3456 | 2N3457 -
Characteristic - - Unit | Test Conditi
Min | Max |Min | Max | Min ]| Max | Min Max | Min | Max | Min | Max
1 _ o
| ' |igss  Gate Reverse Current -0.1 -0.1 -0.1 -0.04 -0.04 -0.04| nA |Vgs=-30V,| 25°C
2 -0.4 -0.2 -0.4 -0.15 -0.15 -0.15| uA |vps=0 150°C
3|s|Bvass 32‘,;;’“’“ Breakdown 50 -50 -50 -50 -50 -50 IG=-1uA, Vps = 0
T v
4 ? VGSioff) Gate-Source Cutoff Voltage -9.8 _a8 23 98 48 23 :’Dof :52 V.
c ) 0.5 05 0.5 0.5 05 05[nA [Vps=20V,
817 |'Dloft)  Drain Cutoff Current -100)|  |-5.0 (-25) 100 |50 28| (v) [ves=1( )
N Saturation Drain Current Vps=30V
1 . 0| o. 0lo. X . 40(02| 10]o. X
8 |'oss Moy 08 40[ 02| 10lo05| 025( 08 ofo 0{0.05| 025 ma |08~ 0
Common-Source Forward N
7| o Transeondustance (Note 2) | 200 | 1200|150 | 900 100 | 600 400 | 1200|300 | 900|150 600
] umho f=1kHz
8 Common-Source Output 15 5 3 15 5 3 Vps=30V,
o 9oss Conductance VGgs=0
Y Common-Source Output _
9| Coss Copacitange f 15 15 1.5 15 15 15| pF = 1MHz
_‘; IG C Common-Source Input 6 6 6 5 5 5| pF |[vgs=0,
M| Ciss Capacitance (12) (8) (12) (12) (8) @] v [vps=()
[+ Vps=10V,
- 2 2 2 4 4 4| d8 |vgs=0 _
"l oNF Noise Figure (100) (100) (100) (20) (20) (20)| (H2) [Rgen=1meg | = ¢
BW = 6 Hz
* JEDEC registered data. NU
NOTES:
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Performance Curves NP
See Page 4-37

N-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTORS
FOR SMALL-SIGNAL LOW-NOISE APPLICATIONS

® High Breakdown Voltage

0210 __,
0.170

(5.33)
4.32)

ALL DIMENSIONS IN INCHES.

9 (0.483)
0.016 (0.406)

DiA

NOTES:

2. Derate linearly to 200°C free-air temperature at rate of 1.7 mW/°C.

1. Due to symmetrical geometry, these units may be operated with source and drain leads interchanged.

(ALL DIMENSIONS IN MILL!METERS). BOTTOM VIEW
TO-18
*ABSOLUTE MAXIMUM RATINGS (25°C)
Gate-Drain or Gate-Source Voltage (Note 1) ........ -50 vV o PIN | OUT
GateCurrent ............... e vieee... 10mMA s 1 s
Total Device Dissipation at (or below) 25°C § GDC
Free-Air Temperature (Note2) .............. 300 mW s :
Storage Temperature Range. ... ... ....... -65to+200°C
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
2N3458 2N3459 2N3460 )
Characteristic Unit Test Conditions
Min Max Min Max Min Max
1 \ Gote R c -0.25 0.25 025 | oA | B0V, Ve =0
1 te Reverse Current = - » = 0
2 Gss @ ' 05 -0.5 -05 | uA s ps=% . 150°C
3| s | BVGss 33::;‘5 urce Breakdown | g5 -50 50 v | 1g=-1uA vps=0
— T
a7l Drain Cutoff C ! ! "1™ vps=20v,v ()
rain Cuto urrent = ’ =
T Dloff) -8) -4) 2! m DS GS
I |c
5| | vasiot 82::3:"’“ Cutoff 78 34 18| v | vps=20V,ip=1uA
6 \ Drain Current at Zero - -
DSS Gate Voltage 30| 150| o8 40| 02 10| mA | Vpg=20V,VGgs=0
7 ot $ﬁ’a'"n$gz;jsu"c“';fg°’“’a’d 2500 | 10,000 1500 | 6000 | 800 4500 Vps=20V,Vgs =0 f=1kHz
— ad umho
Common-Source Output
8 o 9oss Conductance 35 20 5
— v Vps=30V,Vgs =0 =1MHz
N Common-Source Output
9| A | Coss Capacitance 5 5 5| of
M
11
18 18 18| pF
10/ € | Cis g:;::&?:me tnput VGs=0V,Vps=1( ), f=1MHz
(10) (6) (4) (\%]
Vps=10V,VGgs=0,
ise Fi 4 4| d8 f=20H
1 NF Noise Figure 6 Rgen = 1 meg, BW = 6 Hz z
* JEDEC registered data. NP

09¥ENC 6SHENT 8GYENT



2K3578

Performance Curves P
See Page 4-59

P-CHANNEL SILICON JUNCTION FIELD-EFFECT TRASISTOR

FOR LOW-NOISE PREAMPLIFIERS
e.g., Hydrophones, IR Sensors, Particle Detectors
® <18 nV/ [/ Hz at 1 kHz Short-Circuit Equivalent
Neoise Voltage
o < 3dB NF at 1 kHz for Seurce Resistance from
12K to 580 MQ

*ABSOLUTE MAXIMUM RATINGS (25°C)

0210 i —
[~ o170 /?'25 ‘,’2,
(5.33) MIN
0195 | (432
0.178
(4.95]
14.52) [=—0.030
(.762)
Tl — MAX
0230
0.209 E— 0.100
(5.84) (254) r
15.31)
 S—

1:___

ALL DIMENSIONS IN INCHES.
(ALL DIMENSIONS IN MILLIMETERS).

L:{ LEADS

0.019 (0483 pja
0.016 (0.406)

TO-18

BOTTOM VIEW

2. Berate linearly to 178°C free-air temperature at rate of 2 mW/°C.

1. Due to symn¥etrical geometry, these units may be operated with source and drain leads interchanged.

° PiN | ouT
Gate-Drain or Gate-Source Voitage (Note 1) . ....... 20V 1 S
Gate Current . ... .. e e e 50 mA ; GISC
Tetal Device Dissipation at (or below) 25°C s
Free-Alr Temperature (Note 2) .............. 300 mW
Storage Teémperature Range. .. .. e -65 to +1560°C
*ELECTRICAL CHARACTERISTICS (25°C uniess otherwise noted)
Characteristic Min Typ Max Unit Test Conditions
! Gate R Ci 15 o \ 20V,vV 0
-y t ent = , -
2 2 1GSS e Reverse Curren > A GS DS 150G
3 ? BVGss Gate-Source Breakdown Voltage 20 Vv IG=1uA,Vpg=0
a
4 ": Ipss Drain Current at Zero Gate Voltage -0.9 -20 -45 mA Vps=-5V,Vgs=0
—
5 VGS(off] Gate-Source Cutoff Voltage 1.5 25 4.0 \% Vps=-5V,Ip=-1uA
6] |os Common Source Forward 1200 | 2000 | 3500 | umho | Vps=-5V,Vgs=0 f=1KHz
i
7 ‘V) 9os Common-Source Output Conductance 25 15.0 pmho Vps=-5V,VGgs=0 f=1kHz
o
N " -
. Common-Source Input Capacitance - - -
8| A Ciss (Output Shorted) 54 65 pF Vps=-5V,Vgs=1V 140 kHz
| M
]
slc 0.1 V% f=20Hz
| % ihgn—chun Equivalent Input Vps=-5V,Vgs=0
eise Voltage ay
m 18.0 f=1kHz
. v
* JEDEC registered data. PJ
NOTES:
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