U244

High Power Capability — 10 W
High g¢s — 80,000 umhos Minimum
High Ipgg — 300 mA Minimum

No Thermal Runaway
No Secondary Breakdown

N-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTOR

e —————————————
FOR POWER AMPLIFIERS AND SWITCHES
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ALL DIMENSIONS IN INCHES.

1. Pulse test duration = 2 ms.
2. Derate linearly to 150°C case temperature at rate of 80 mW/°C.

fALL DIMENSIONS IN MILLIMETERS.) BOTTOM VIEW
T0-60

ABSOLUTE MAXIMUM RATINGS (25°C)

Gate-Drain and Gate-Source Voltage . ............. -25V ° PIN |ouT

DrainCurrent ..........cccitiiiiinnnnennns 900 mA 1 s

. .. . G
Total Device Dissipation at 25°C g g
Case Temperature (Note 2) ......... J 10w s

Storage Temperature Range. .. ........... -65 to +1560°C

Operating Junction Temperature Range .... -55 to +150°C

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

Characteristic Min Max Unit Test Conditions

! 1 ML ygs=-15V,Vps=0

2 Igss Gate Reverse Current ) uA GS .Vps 150°C
T i ! o vV 5V, V 1AV
—4 i 1D(off) Drain Cutoff Current 1 A DS=2V,VGS = 150°C

5 ? BVGss Gate-Source Breakdown Voltage -25 A Ig=-1uA,Vps=0
|1

6| ¢ | VGS(off) Gate-Source Cutoff Voltage -35 -8 v Vps=10V,Ip=1mA

7 Ipss Saturation Drain Current (Note 1) 300 900 mA Vps=10V,Vgs=0

8 DS(on) Static Drain-Source On Resistance 10 Q VGs=0,Ip=10mA

Common-Source Forward Transconductance = = =

9 o 9fs (Note 3) 80,000 | 200,000 | pmho Vps=10V,vVgs=0 f=1kHz
10 ; Ciss Common-Source Input Capacitance 35 oF Vps=0 =-10V f=1MHz
" Crss Common-Source Reverse Transfer Capacitance 15 Vps=0,VGgs=-10V f=1MHz

NOTES: Ni
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Performance Curves NZF
See Page 4-49
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MATCHED DUAL N-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTOR H
%

MATCHED FET PAIRS ¥OR WIDEBAND
DIFFERENTIAL AMPLIFIERS

® g, greater than 5000 umho from dc to 100 MHz 55
® Matched Vg, gfs and g

E—

i

—

0019 (483
0016 (406 DA

ALL DIMENSIONS IN INCHES.

(ALL DIMENSIONS IN MILLIMETERS.) BOTTOM VIEW
TO-78
ABSOLUTE MAXIMUM RATINGS (25°C)
Gate-Drain or Gate-Sou ol e,
te-Source Voltage 25V v Tour Tem TouT
GateCurrent ......... e viee... BOMA 010 oo: T s 2 ¢
Device Dissipation (Each Side), Tp = 85°C 2 | o1 |5 |s
G G;
(Derate 3.85 mW/°C)...................... 250mW |® “la e |6 |0y
Total Device Dissipation, Tp = 85°C $10 O 7 | 6
(Derate 7.7 mW/°C) ... ...t ... 500 mw
Storage Temperature Range. .. ... veve.... -651t0+150°C
ELECTRICAL CHARACTERISTICS (25° unless otherwise noted)
Characteristic Min Max Unit Test Conditions-
sl Gate R C %0 | PR yes=15V,Vps-0
L t t = , = —
215 GSS ate Reverse Curren %0 A GS DS 150°C
i ¢ BVGss Gate-Source Breakdown Voltage -25 v IG=-1uA,Vps=0
411 [ VGS(off) Gate-Source Cutoff Voltage -1 -5 Vps=10V,Ip=1nd
5 ¢ Ipss Saturation Drain Current (Note 1) 5 40 mA Vps=10V,Vgs=0
6 gfs Common-Source Forward Transconductance 6000 10,000 Vps=10V,ip=5mA |f=1kHz
7 o ofs Common-Source Forward Transconductance 5000 10,000 n VpG=10V,ip=5mA | f=100 MHz
— umho
8 Y| agos Common-Source OQutput Conductance 150 Vps=10V,ip=5mA |f=1kHz
9 2 9oss Common-Source Output Conductance 150 f =100 MHz
1 "lﬂ Ciss Common-Source Input Capacitance 5 oF VDG=10V.Ip=5mA | f=1MHz
11} ¢ Crss Common-Source Reverse Transfer Capacitance 1.2
Vv
12 en Equivalent Input Noise Voltage 30 ;EZ f=10kHz
]
13im % Drain Current Ratio at Zero Gate Voltage (Note 1) 0.85 1 Vps=10V,vgs=0
1A
14 ; VGs1-VGs2!  Differential Gate-Source Voltage 100 mV
"o
151 P Transconductance Ratio 0.85 1 VpG=10V,Ip=5mA
| N 9fs2 f=1kHz
16| G 19051-90s2! Differential Output Conductance 20 umho
NOTE: NZF

1. Pulse test required, pulse width = 300 us, duty cycle < 30%.
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U290 U291

Performance Curves NVA
See Page 4-48

AND CHOPPERS

® Low ON Resistance < 2.5 Ohms on U29
L] |D(°ff) <1nA

N-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTORS

FOR ANALOG SWITCHES, COMMUTATORS,

0

— 0150 1. g500
""‘;5‘ 112.70/
(2.8 MIN
QI% | 297
0178
(4.95) |=—0.030 "
14.52) 762 -
Y S MAX
—
0230
o.209 b 0100
(584 1254)
(5.31)
[ 3LEADS 0019

*0.016

o l'%% DA
ABSOLUTE MAXIMUM RATINGS (25°C) v S
Reverse Gate-Drain or Gate-Source Voltage......... -30V
Gate Current ...... e, .. 100 mA Tos2
DrainCurrent .............ccvvnn. vieiie.... 1BA
Total Device Dissipation at 256°C ° PIN | oUT|
Free-Air Temperature (Note2) .............. 300 mW 1 S
Storage Temperature Range. ............. -65 to +150°C GD—L—'I ; GD
Lead Temperature s <
(1/16” from case for 10 seconds). . ..... ....... 300°C
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
U290 U291
Characteristic Unit Test Conditions
Min Max Min Max
1 -1 -1 nA
—-2—< 1GSS Gate Reverse Current ) 3 A VGs=-15V,Vps =0 150°G
Z BVGss Gate-Source Breakdown Voltage -30 -30 IG=-1uA,Vps=0
_4 i VGS(off) Gate-Source Cutoff Voltage -4 -10 -15 -45 v Vps=15V,ip=3nA
5TA| - - - t ~ + | nA- |-
_6 1|— ID(off) Drain Cutoff Current ] ] A Vpg=5V,Vgg=-10V 150G
z C | VDps(on) Drain-Source ON Voltage 25 70 mV | Vgs=0,Ip=10mA
8 Ipss (S;;t:;a;i)on Drain Current 500 200 mA | Vps=10V,Vgs=0
9! | roston) Static Drain Source ON 1.0 25 2 7 | @ | vgs=0V.Ip=10mA
1 e fds{on) Drain-Source ON Resistance 1.0 25 2 7 Q Vgs=0,Ip=0 f=1kHz
11 [N | Csgo Source-Gate OFF Capacitance 30 30 Vgg=15V,Ip=0
Z IG CpGo Drain-Gate OF F Capacitance 30 30 pF VpGg=15V,I1s=0 f=1MHz
13| ¢ | csg*cog g‘;“gpi*;:::;:‘ Drain Gate 160 160 Vps=0,Vgs=0
7 14 Turn-ON Delay Time 15 16 Vpp =16V, Ip(on) =30 mA,
[15] g [ Rise Time 20 20 | | Vesion 0.
16 (W[ toff *  Turn-OFF Time 15 15 VGs(off) = 12V (U290)
7] [ Fall Time 20 20 - 7V (U291)
NOTES: Voo NVA
1. Derate linearly at the rate of 2.3 mW/°C. HL:"DD“‘)“;DNS)(ONI .
2. Pulse test required pulsewidth 300 us, duty cycle < 3%. Vour N:‘::::'j; o s‘mﬁ:ﬁfﬁ:ﬁ

INPUT RESISTANCE 10M
INPUT CAPACITANCE 1.5 pF

FALL TIME 1ns
PULSE WIDTH 200 ns
= PULSE RATE 550 pps
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Performance Curves PS
See Page 4-61

L0EN 00EN

P-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTORS B
FOR INDUSTRIAL AND CONSUMER

AMPLIFIER APPLICATIONS 8378 50—
0195 E-% MIN
¢ High g¢5, 12,000 umhos typical at Vgg = 0 ) 41 oo
(4.52) [~— 0.
® Ip(off) < 100 pA |
® Low Noise, 40 nV/ V' Hz at 1 kHz %z_fa;
ﬁfg[ :,"2‘5‘2

EC! LEADS

0.019 (0483 p,
0.016 (0.406)
ALL DIMENSIONS IN INCHES.

{ALL DIMENSIONS IN MILLIMETERS). BOTTOM VIEW

*ABSOLUTE MAXIMUM RATINGS (25°C) T0-18
Reverse Gate-Drain or Gate-Source Voltage

(Note ) .......... - [0 I\ Y/
GateCurrent ............. ceteiiiiiiseea.... BOMA o PIN | OUT
Total Device Dissipation, Free-Air . 1 S

(Derate 2.4 mW/°C) ..... R, ceeeeae... 300mMW 2 |Gc
Storage Temperature Range.............. -65 to +150°C s 3| o n
Lead Temperature

(1/16" from case for 60 seconds}.............. 300°C

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise note&)

U300 U301
Characteristic - Unit Test Conditions
Min Max Min Max
1 Igss Gate Reverse Current 100 100 A VGs=20V,Vpg=0
I~ P
i ID{off) Drain Cutoff Current -100 -100 Vps=-16V,Vgs=12V
S
3| T|BVGSs  Gate-Source Breakdown Voltage 40 40 v IG=10uA Vps=0
1A
4| 7| VGS(off) Gate-Source Cutoff Voltage 5.0 10.0 25 6.0 Vps=-15V,Ip=-1nA
1t
51C|Ipss Saturation Drain Current -30 -90 -15 -60 | mA | Vps=-15V,VGgg=0
6 (4 Static Drain-Source ON Resistance 60 100 Q Vgs=0,ip=-1mA
DS(on)
7 Common-Source Forward 8000 12,000 D =-15mA
T s Transconductance 7000 11,000 | #mho Ip=-7mA | f=1kHz
Bk ' -
,__9_ Yic Common-Source Input 20 Ip=-15mA
10f{N| " Capacitance 20 Ip=-7mA
1A pF Vps=-15V f=1MHz
_ll_ Mic Common-Source Reverse 5.5 Ip=-15mA
12| Transfer Capacitance 55 Ip=-7mA
l—ol C
_li T Short-Circuit Equivalent Input 40 oV D =-15mA f=1kHz
14 n Spot Noise Voltage 40 z Ip=-7mA
NOTES: PS

1. Due to symmetrical geometry these units may be operated with source and drain leads interchanged.
2. Pulse test duration = 2 ms.
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U304 U305 U306

Performance Curves PS
See Page 4-61

P-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTORS

FOR ANALOG SWIKCHES, COMMUTATORS
AND CHOPPERS

® Replacement for 2N5114, 2N5115, and 2N5116 in
applications where switching times are not critical
® rpS(on) < 85 ohms on U304

¢ Ip(off) <500 pA

0210
™70 '—,?f%,—'
(533 MiN
0195 | (432
0178
14.52) [~— 0030
(.762)
MAX

0.019
0.016 (0.406)

ALL DIMENSIONS IN INCHES.

(Q.483) pia

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

75K INPUT PULSE

RISE TIME < 1ns

FALL TIME <1ns

PULSE WIDTH 100 ns
REPETITION RATE 1 MHz

5102

ABSOLUTE MAXIMUM RATINGS (25°C) (ALL DIMENSIONS IN MILLIMETERS). BOTTOM VIEW
. TO-18
Reverse Gate-Drain or Gate-Source Voltage ee... 30V
GateCurrent .........iviiiinnnnnnnn cee.... BOMA
Total Qevice Dissipation, Free-Air ° PIN | OUT
(Derate 28 mW/°C)............ccveevn.... 350 mW s 1] s
Storage Temperature Range. . ............ -65 to +150°C § G{)c
Lead Temperature ¢
(1/16" from case for 60 seconds) ............. 300°C
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
U304 U305 U306
Characteristic Unit Test Conditions
Min | Max | Min | Max | Min| Max
1 | Gate R c 500 500 500 | pA v 0V vV o
t t = : = -
2 GSS ate Reverse Curren 0 10 10] uA GS 2] 150°C
3 BVGss Gate-Source Breakdown Voltage 30 30 30 IG=1uA,Vps=0 .
4 s | VGS(off) Gate-Source Cutoff Voltage 5 10 3 6 1 4 v Vps=-15V,Ip=-1uA
T -15mA = U304
5]A VDS(on) Drain-Source ON Voltage -1.3 -0.8 -0.6 Vgs=0 ip= - 7mA=U305
| |7 - 3mA =U306
6| C|lpss Saturation Drain Current. -30 | -90 | -15| -60 -5 -25¢{ mA | Vps=-156V,VGgs=0
7 -500 -500 -500 | pA 12v-= UgM
1 ID(off Drain Cutoff Current Vps=-16V,Vgs= 7V =U305
8 fof) -1.0 10 210 pa 5V - U306 | 150°C
—
9 'DS(on)  Static Drain-Source ON Resistance 85 110 175 © | Vgs=0,Ip=-1mA
10 rds{on) Drain-Source ON Resistance 85 110 175 & | vgs=0,Ip=0 f=1kHz
11 | p | Ciss Common-Source Input Capacitance 27 27 27 Vps=-15V,Vgs=0
x oF 12V =u304 |f=1MHz
12 Crss gmn?;)mSource Reverse Transfer 7 7 7 Vps=0,Vgs = 7V =U305
pacitance 5V = U306
|1 u3zos | uses | u3os
13 w td Turn-ON Delay Time 20 25 25 Vpp 10V 6V 6V
BZne Rise Time 15 25 35 VGG 20V 12V 8V
ad ns
15 | Tl Turn-OFF Delay Time 10 15 20 RL 430Q | 9100 2k
16 ﬁ t Fall Time 2 40 60 Ra 1008 | 2200 | 3900
ID(on) | -15mA -7mA -3mA
PS

SAMPLING SCOPE
RISE TIME 0.4 ns.
INPUT RESISTANCE 10 M2
INPUT CAPACITANCE 1.5 pF
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GATE IS ALSO BACKSIDE CONTACT

sE
K3

i

PERFORMANCE CURVES (25°C

1D — DRAIN CURRENT (mA)

1p — DRAIN CURRENT {mA)

§

§

95 — FORWARD TRANSCONDUCTANCE (umhos)

559)

8

ALL DIMENSION IN INCHES.
(ALL DIMENSIONS IN MILLIMETERS.}
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Output Characteristic

Vgs=0 |

—

-0.5V-4

VAP 1.0V

il -15v
1 20V
-25V

-3.0 V_]

2 4 6 8 10 12 14 16 1B 20
Vps — DRAIN-SOURCE VOLTAGE (VOLTS)

Transfer Characteristics

7
Vps=10V

A

SN
TA=-55°C

\/&rTA =+26°C |
J

SEL TA=+125"C

-1 2 -3 -4
VGs — GATE-SOURCE VOLTAGE (VOLTS)

Transconductance Characteristics

g

£

g

o

T T
Vps=10V

f=1kH
NG

N
NEAN
'T= 0'254 \\

T=‘ +125°C NF

] -2 3 -4
VGs — GATE-SOURCE VOLTAGE (VOLTS)

N-CHANNEL DEPLETION MODE SILICON JUNCTION

FIELD-EFFECT TRANSISTOR

APPLICATIONS

® Low Power General Purpose Amplifiers where
a Combination of Low Gate Leakage and Noise

Voltage are Required

PRINCIPAL DEVICES
2N3066-71 2N3089-89A
2N3365-67 2N3452-57
2N5647-49

PACKAGE TYPES
TO-18 TO-72
unless otherwise noted)

Gate Operating Current vs
Drain-Gate Voltage
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Common-Source Capacitance vs
Gate-Source Voltage
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Common-Source Output Conductance
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NVA

GATE IS BACKSIDE CONTACT

|

ALL DIMENSIONS IN INCHES
(ALL DIMENSIONS IN MILLIMETERS)

N-CHANNEL DEPLETION MODE JUNCTION
FIELD-EFFECT TRANSISTOR

APPLICATIONS

® Ultra Low ON Resistance Switches
® High Gain Audio or Power Amplifiers

PRINCIPAL DEVICES
U290-91, E105-07

PACKAGE TYPES
TO-39, TO-52, TO-106

PERFORMANCE CURVES (25°C unless otherwise noted)

1D — DRAIN CURRENT {mA)
g3 5888888

Output Characteristic
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Drain-Source ‘ON’ Resistance vs
Gate-Source Voltage

% 20 ——— 75 1000 T
£ 1pss @ Vpg = 10V . o = Vas@ Vps = 10V ——+F
< T x‘cs;o 1 9 IR VGs(off) @ Vpg = 10V . A
c LSE TEST 1 8 [Fip-100na f
z 16 \ l 60 o5 D= j00nA
= 2 RDS@ID=1mA
E \ I /| 3w 100|—Vgs=0
0 42 VGs(otf) @ Vpg =10V a5 8 2 F
Z ID=10nA 4 g F 7
< o /! s S 7
NI ANERSan N /
z 08 N 30 9 w
E E 5 10 —
o< - @ -
2 o4 s g & ~
s g - > /.
P DS@Ip=1mA 1 P
f vas=0 ] § 8 -
g ‘= 9 1
8 0 -1.0-2.0-3.0-4.0 5.0-6.0-7.0-80-9.0 -10 0 010203 04 05 06 07 08 09 1.0

VGs(off) — GATE-SOURCE CUTOFF VOLTAGE (VOLTS) VGS/VGS (off) NORMALIZED

Leakage Currents vs
Ambient Temperature

Equivalent Input Noise Voltage vs
vs Frequency

-100 g 12
FID(oH) @ VDS =15V, Vgs =-12 V! w:s=5V
F1Gss@Vgs=-20V,Vps =0 ID=10mA
R I 1 1 2 ] E 10 H 4
g0 2
e = a L {4
z : K
H Q
£ <
H 56N L il
a A
o ) N
w > \
Q w
g - Jry i 1 (11
8
s 2
w -
=1 1 N
s 2+ LTS
[ _L-J L] LiL]
50 75 10 125 150 10 100 1K 10K 100K

T - TEMPERATURE (°C) f- FREQUENCY (Hz}

Common-Source Capacitance
vs Gate-Source Voltage

200 T T

Vpg=15V _}
180 =1 MHz
160

3

]
S

o
=]

\\

N[~ INPUT CAPACITANCE
\\ Ciss

CAPACITANCE (pF)
8

a2 @
S S

Crss +
TRANSFER CAPACITANCE
-4 -8 -12 -16 -20

V@S - GATE-SOURCE VOLTAGE (VOLTS)

»
S

448




-0
GATE IS BACKSIDE CONTACT
Swoiemeen P-CHANNEL DEPLETION MODE SILICON JUNCTION L
[rmm— FIELD-EFFECT TRANSISTOR
APPLICATIONS
adm ® High gfs and Low Noise (10 to 40 nV at 1 kHz) Suitable for
oy General Purpose Amplifiers
® High gfs, Low ON Resistance and Capacitance and Low Switching
Aperture Times Allows Operation in Analog Switching Applications
PRINCIPAL DEVICES
t’l s - 2N5114-16, U300-01, U304-06,
@2 | E174-6, E270-1
(a)lﬂ
L DIMENIONS M L RS ) PACKAGE TYPES:
TO-18, TO106
PERFORMANCE CURVES (25°C unless otherwise noted)
Common-Source Output Conductance Equivalent Input Noise Voltage
Output Characteristic vs Drain Current vs Frequency
-100 1000 100 peomy
3 =-10 Vos=-16V ==
F—,  Gos@f=1kMz tpi— 1 = i
g w0 £ /| Y F los g mA.
"i' £ 100 2
¥ 60 vgs =0 — g T3V w
3 - g 4
8 > [~} A : 10 L
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— =4y [~ V. il S rTm
~pY § IU 1
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VDS — DRAIN-SOURCE VOLTAGE (VOLTS) 1D - DRAIN CURRENT {mA) f ~ FREQUENCY (Hz)
L
Saturation Drain Current and
Common-Source Capacitance Drain-Source ON Resistance
Transfer Characteristics vs Gate-Source Voltage vs. Gate-Source Cutoff Voltage
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- = H \
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VGSs — GATE-SOURCE VOLTAGE (VOLTS) VGs - GATE-SOURCE VOLTAGE (VOLTS) VGS(off) - GATE-SOURCE CUTOFF
VOLTAGE (VOLTS)
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