U304 U305 U306

p-channel JFETs

5 4

Siliconix
d e d f Performance Curves
esigned f1or . .. PSA/PSB/PSC
See Section 4
o
B Analog Switches BENEFITS
® Low Insertion Loss
B Commutators _ rDS(on) < 85 2 (U304)
] Choppers ® High Off-Isolation
ID(off) <500 pA
ABSOLUTE MAXIMUM RATINGS (25°C) TO-18
See Section 6
Reverse Gate-Drain or Gate-Source Voltage (Note 1).. 30V
GateCurrent .............ciiiiiiiinnnnnn,.. 50 mA
Total Device Dissipation, Free-Air
(Derate 2.8 mW/°C) .. ... 350 mW o
Storage Temperature Range. ............. -65 to +200°C R
Lead Temperature >
(1/16" from case for 60 seconds) ............. 300°C s a.c s
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
U304 U305 U306
Characteristic Unit Test Conditions
Min | Max | Min | Max | Min | Max
! I Gate R C 500 500 500 | pA \Z 20V,V 0
— t = , -
— GSS ate Reverse Curren - 10 10 10 | pA GS DS 125°C
3] BVGss  Gate-Source Breakdown Voltage 30 30 30 IG=1pA,Vps=0
_4_ s VGS(off) _Gate-Source Cutoff Voltage 5 10 3 6 1 4 v Vps=-15V,Ip=-1uA
T VGs =0, Ip = -15 mA (U304),
5| A VDS(on) Drain-Source ON Voltage -1.3 -0.8 -0.6 Ip = -7 mA (U305),
‘ll' 1D = -3 mA (U306)
“6|c Ipss Saturation Drain Current (Note 2) -30 | -90 | -15 | -60 -5 | -26 | mA | Vpg=-15V,VGgs=0
7 -500 _500 500 | pA | VDS=-15V,VGs =12V (U304),
— 1D(off Drain Cutoff Current VGs =7V (U305), —
8 (off) -1.0 -1.0 1.0 [ #A | vgs =5V (U306) 125°C
) 'DS(on)  Static Drain-Source ON Resistance 85 110 175 | Q | Vgs=0V,Ip=-1mA
10 rds(on) Drain-Source ON Resistance 85 110 175 | & VGs=0V,Ip=0 f=1kHz
11| p | Ciss Common-Source Input Capacitance 27 27 27 Vps=-15V,Vgs=0
1y VDS =0, Vgs = 12 V (U304) f=1MHz
12 N Crss gornn'!ton-Sourcq Reverse Transfer 7 7 7 pF VZ: =7V ?UsSOS),
apacitance VGs =5V (U306)
. U304 U305 U306
_11 vsv td(on) Turn-ON Delay Time 20 25 25 Voo 0V oV oV
14|t Rise Time 15 25 35 ns VGS(off) 12V 7V 5V
15| T [ tgoff)  Turn-OFF Delay Time 10 15 20 RL 580Q | 743Q | 18000
16 [ Fall Time % 40 60 VGSion) 0 0 0
H ID(on) [-15mA -7mA -3mA
NOTES: PSA/PSB/PSC
1. Due to symmetrical geometry these units may be operated with
source and drain leads interchanged.
2. Pulse test pulsewidth = 300 us, duty cycle < 3%.
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n-channel JFETs

designed for . . .

® VHF Amplifiers

®m Front End High Sensitivity
Amplifiers

B Oscillators
m Mixers

ABSOLUTE MAXIMUM RATINGS (25°C)

)2 4
Siliconix
Performance Curves NZB
See Section 4

BENEFITS

® |Industry Standard

e High Power Gain
16 dB at 105 MHz, Common-Gate
11 dB at 450 MHz, Common-Gate

® Low Noise

2.7 dB Noise Figure at 450 MHz
® Wide Dynamic Range

Greater than 100 dB
® 75 Q Input Match Common Gate

. TO-52
Gate-Drain or Gate-Source Voltage ............... -25V See Section 6
GateCurrent .........civiiiniiniinnnnnnnn 20 mA
Total Power Dissipation at TA=25°C .......... 500 mW
Power Derating to 150°C ...... e 4.0 mW/°C
Storage Temperature Range.............. -65 to +200°C o
Lead Temperature
(1/16" from case for 10 seconds) ....... e 300°C e e
s D s
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
- U308 U309 u31o . .
Characteristic Min | Typ | Max | Min | Typ | Max | Min | Typ | Max Unit Test Conditions
1 -150 ~150 -150| PA |y.c = 15V
I I Gate Reverse Current GS = —
2 Gss ate Heverse Buren -150 ~150 -150| na |VDS=0 Ta=125°C
S Gate-Source Breakdown - -
3 : BVGss Voltage -25 -25 25 v Ig= —1 #A,Vps =0
4| 7| VGs(off) Gate-Source Cutoff Voltage -1.0 6.0 -1.0 —4.0|-25 6.0 Vps=10V,Ip=1nA
e | " "
5|c|ipss (S:I‘;‘t:":')"" Drain Current 12 60| 12 30| 24 60| mA |vps=10V,vgs=0
6| |vas SZ}:;:“’" Forward 10 10 10| v |1g=10mA,vps=0
Common-Gate Forward
7 9fg Transconductance (Note 1) 0] 17 o 17 o mmho Vps=10V, £=1kH
D > = z
Common-Gate Output Ip=10mA
Y
8 N Sog Conductance 250 250 250 | umho
9|Alc Drain-Gate Capacitance 2.5 25 25 ==
—{mfe poc™ pF xGS_J&V f=1MHz
10| 1 | Cgs Gate-Source Capacitance 5.0 5.0 5.0 DS =
c N A _
- Equivalent Short Circuit nV_ |Vps=10V, | _
n n Input Noise Voltage 10 10 10 :7Hz Ip=10mA f =100 Hz
12 o Common-Gate Forward 15 15 15 f =105 MHz
13 " 9 Transconductance 14 14 14 f = 450 MHz
14 |1 Common-Gate Output 0.18 0.18 0.18 mmho f=105 MHz
5], fog Conductance 0.32 0.32 0.32 Vpg = 10V, | f= 450 MHz
16|R 6 Common-Gate Power 14 16 14| 16 14| 16 ID=10mA | =105 MHz
i1 Gain (Note 2) 10 11 10] 11 10] 11 f = 450 MHz
18 15| 20 15| 20 15| 20| d8 f =105 MHz
— NF Noise Figure —
19 27| 35 27| 35 27| 35 f = 450 MHz
NOTES: NzB
1. Pulse test duration = 2 ms.
2. Gain (Gpg) measured at optimum input noise match.
Siliconix. 3-121
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U311

PREFERRED PART U310

n-channel JFET
designed for . . .

® VHF Amplifiers
B Oscillators

B Mixers

;1

Siliconix

Performance Curves NZB
See Section 4

BENEFITS

® High Power Gain
16 dB Typ @ 105 MHz, Common-
Gate ‘
11 dB Typ @ 450 MHz, Common-
Gate

® Low Noise Figure
1.5 dB Typ @ 105 MHz
2.7 dB Typ @ 450 MHz

® Wide Dynamic Range—Greater than

100 dB

1. Pulse test duration = 2 ms.

ABSOLUTE MAXIMUM RATINGS (25°C) T0-72
See Section 6

Gate-Drain or Gate-Source Voltage ............... -25V

Gate Current . ......c.ovreiiiiiieneenannnn. 10 mA

Total Device Dissipation (Derate 1.7 mW/°C) ..... 300 mW

Storage Temperature Range.............. -65 to +200°C o

Lead Temperature

(1/16" from case for 10 seconds) ............. 300°C s
G c
s D s
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
Characteristic Min Max Typ Unit Test Conditions

! 1 Gate R c -1%0 A 1y 15V, Vpg =0
-1 ate Reverse Current =- . =

2R Gss -150 A | ©S bs 150°C

3 I BVGss  Gate-Source Breakdown Voltage -25 Ig=-1uA,Vps=0
1 v

4 ‘; VGs(off) Gate-Source Ciitoff Voltage -1 -6 Vps=10V,Ip=1nA

5| C | 1pss Saturation Drain Current (Note 1) 20 60 mA | Vps=10V,VGgs=0

6 VGs(f) Gate-Source Forward Voltage 1 \" IG=1mA,Vps=0

7 9g Common-Gate Forward Transconductance (Note 1) | 10,000 17,000
1 - umho | Vps =10V, Ip=10mA 'f=1kHz
8 e 9og Common-Gate Output Conductance 250

g|N Cgd Gate-Drain Capacitance 25
1 pF |VpG=10V,Ip=5mA 'f =1 MHz
10 Cgs Gate-Source Capacitance 5.0

NOTE: NZB
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GATE ALSO BACKSIDE CONTACT I z
i n-channel JFET F N
oo designed for . . . BENEFITS
10.102) HH H
- o Low Noise Siliconix | >
t = VHF/UHF Amplifiers 3 dB Noise Figure at 450 MHz =~
o = Front End High Sensitivity Amplifiers e Wide Dynamic Range z
w053 s Oscillators Greater Than 100 dB N
= Mixers ® 75 Ohm Input Match Common Gate w
R BENEFITS Gate Operating Current
e Industry Standard 10000 vs Drain-Gate Voltage
e High Power Gain %
oo 16 dB at 100 MHz, Common Gate
ALL DIMENSIONS IN INCHES 11 dB at 450 MHz, Common Gate 3
(AL DIMENSIONS IN MILLIMETERS) 3
TYPE PACKAGE PRINCIPAL DEVICES §
Single TO-52 U308-10 3
Single TO-72 U3 o
Single TO-92 J308-10, 2N5638-40 5
Dual TO-78 U4301, 4350 (\9
Single Chip J308CHP-10CHP, =
U308CHP-10CHP, U311CHP
Dual Chip U430CHP-1CHP
PERFORMANCE CURVES (25°C unless otherwise noted) Vpg - DRAIN-GATE VOLTAGE (VOLTS)
On Resistance & Output Conductance Drain Current & Transconductance Common Source Reverse Feedback
vs Gate-Source Cutoff Voltage vs Gate-Source Cutoff Voltage Capacitance vs Gate Source Voltage
90 — 200 60 —T—T—T— T 35 6.5 -
\ os: VDS = 10V Vgs = 0V . _ VGS(off): VDS=20V ID=TxA Y
— DS(on): ID=TmAVGS=O0V_ | 0% I Ipss. 8t Vs = 10V Vgs = OV // ||
z \ VGsioff): Vs = 10V o <Ss0 30gf 286
§ Ip=1usA / c & g =z ‘
8270 + 1603 W B E
c £ c « s 9
3= a 340 7 w2 &£4°
i 3 74 88 8 [\prose
z2 & 2 3z ¥ -5
§E 50 / 1206 &4 /// 0RE 238 15
T @ 5 0 a4 £9 a DS=10
8 z | a A A iz o N
5 40 100 Q a 7 / 23 nl. 26 4
E T =P 1 s om P N
2 3 A DS(on)| gg 3 /' e e —
/ 2 L2 1Dss o5
20 %4 60 100 T I 2 3 " 10 o -4 -8 -12 -16
° 1 2 3 4 VGS—GATE-SOURCE VOLTAGE (VOLTS)
VGS|off) — GATE-SOURCE CUTOFF VOLTAGE (VOLTS) VGS(off)— GATE-SOURCE CUTOFF VOLTAGE (VOLTS) o
Common Source Input Capacitance Noise Voltage vs Output Characteristic
vs Gate-Source Voltage Frequency (VGS(off) = —1:7V)
g T . V7 s
i = 10 H A A vgs=-04v
wooqq ) z 8 GS 4
g 3 H / /
> [] I~
5 ‘vnsw £ 8 g s /| v'GsJ -osv_|
g I\ ¢ g /¥4 |
N £ o) i 3 / 11
S 5 u £ ‘//ll Vos - ~08V
2 Vg5V 2 4 H g | A 1T |
z N 2 | /, 1 T
h 5 I~ & || o 2 L VGs=-1.0V
g Vos 10V -~ ! . IV . ‘IIZV
[ ] [ =
3 | L1l o 1
0 -4 8 S12 -16 10Hz 100Hz 1KHz 10KHz  100KHz [ 04 08 1.2 1.6 2.0
VGS—GATE-SOURCE VOLTAGE (VOLTS) FREQUENCY (Hz) Vps —DRAIN-SOURCE VOLTAGE (VOLTS).
Output Characteristic Output Characteristic Output Characteristic
(VGS(off) =—3.0V) (VGS(off) =—3.0V) (VGS(off) = =1.7V)
= R 60 26 -
D | I Voo
/ V(;ls:-ol.sv VGs=0 /——'1
g 16 / / Vos.0V 2 :ézo ,/ Vgs = -0.2v
= ] £ g —T
5 l £ a0 Vgg = —0.5V | 5 L1
G 12 - LT w Vgs = ~0.4V
g /I L v' _ @ // & . ft |
3 5=-1.5! H Vgs=-1.0v 3 1 |
2 g / e ; //’ E / Vgs = 0.6V
g / g 20 Vgs=-1.6V] E /’ \l, ! nlav
0 // Vas=-2.0v 2 L T s
e L~ 2 A Vgs=-2.0v] o 5 Vas=-1.0v-|
<] 4 — Vas-1.2V
VGS=-2.5V| I +
1 1
o ] ]
] 04 08 1.2 1.6 2.0 0 4 8 12 16 20 [ 4 8 12 16 20
VDS —DRAIN-SOURCE VOLTAGE (VOLTS) VDS —DRAIN-SOURCE VOLTAGE (VOLTS) VDS —DRAIN-SOURCE VOLTAGE (VOLTS)
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NZA/NZB

Forward Reflection Coefficient
Common Gate
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PERFORMANCE CURVES (Con‘t) (25°C unless otherwise noted)
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PSA/PSB

'S AND D ARE SYMETRICAL

oxre s acxsi couract p-channel JFET
designed for

®  Analog Switches

= Commutators

= Choppers

= |ntegrator Reset Switch

TYPE PACKAGE
Single TO-18
Single TO-92

ALL DIMENSIONS IN INCHES Single Chip

(ALL DIMENSIONS IN MILLIMETERS)

PERFORMANCE CURVES (25°C unless otherwise noted)

Output Characteristic Output Characteristic
(VGS(off) = +1.5V) (VGS(off) =+1.5V)
2 8
VGs-0) T 1
VGs= +0.2v vesTov 4
- L+ T .o
< T I 1 VGST
£ VAP ZR i =T |
z (1 7 z T vest o2
o =T o3V |
£ / £ AT e
o 34 — Ves= 103
z /// p— VGs = *0.6v z — Vgs = 105V
4 < ]
-y / ! | /T o i
] - GBS+ Ves- 0.7V ]
o Vgs = +0.8V. -] L GS
- | - m"" os= 05
— Vgs = +0.9V
Vgs = +1.0V o et
° e ° s 8 12 18 20
ov osv 1.0v VDs—DRAIN-SOURCE VOLTAGE (VOLTS)
VDs —DRAIN-SOURCE VOLTAGE (VOLTS)
Output Characteristic Output Characteristic
(VGS(off) = +3.0V) (VGs(off) = +3.0V)
2 Vosof T T T = vos0
2 Vgs = +0.5V
ST o 1
_ 2VGs=+10v __| | I —
H e ] £ 4
E !/ / VGs : 1.6V 'E W
@ « L1
g 1 / 3 /
; b 2w
: L e E LT
a |
] - o
= = 4 VGs=+2.0V
Lt vGs=+2.5V
o 0
] 0.25v 0.5V 0 10 20
VDs —DRAIN-SOURCE VOLTAGE (VOLTS) VDS —DRAIN-SOURCE VOLTAGE (VOLTS)
Output Characteristic Output Characteristic
(VGS(off) = +5.0V) (VGS(off) = +5.0V)
08 B so TT
_[,f-’ — VGs=+0
_g_ 9 B E // Vos= o ||
5 S = SR e
s S H /| ves=r.ov | |
H > & g [ A
3025 & 3 2 A VGgs=+1.6V +—
2 7 39 t o 2 / VGS§=+2.0V.
< 3 I ’
z / v € A VGs=+2.6V +—
_"3 1 _'Iﬁ rd::«.ov VGs=+3.0V
/A VGs=+4.0V ——1\__Ves—3sv.| |
— | | — hJ —
0 ° ) — 1 [ 1
o 05 1.0 o 10 20
VDs~DRAIN-SOURCE VOLTAGE (VOLTS) Vps—DRAIN-SOURCE VOLTAGE (VOLTS)

1

IDSS—SATURATION DRAIN
CURRENT (mA)

. 4

Siliconix

BENEFITS:

® Low Insertion Loss in Switching Systems
RoN < 75 2 (2N5114)

® Short Sample and Hold Aperture Time
Crss <7pF

® High Off-Isolation Ip(o¢f) < 500 pA

PRINCIPAL DEVICES

2N5018-19, 2N5114-16, U304-6, VCR3P
J174-7, J270-1, P1086-87
2N5018CHP-19CHP, 2N5114CHP-16CHP
U304CHP-6CHP, P1086CHP-87CHP
J270CHP-271CHP

Drain Current & Transconductance
vs Gate-Source Cutoff Voltage

00 —— 18
95 & Ipgs @ Vpg = 0.5V
VGs = 0V

o

80 L1 153

9fs 4 H

8
4 8s

60 1280

, o
/ )4 53
o
/ / £z
40 9 5%
e

l Ipss g_

20 } 6§

VGs(off)=VDs=-10V
7 ID=1.A
L1 s
° 2 a 6 8

VGS(off) —GATE-SOURCE CUTOFF VOLTAGE (VOLTS)

RESISTANCE (ohms)
S
o

DS(on) ~ DRAIN-SOURCE “ON"

Crss — FEEDBACK CAPACITANCE (pF)

300 —T—T—— 6
! Sost @Vps = 15V Vgs = OV |

On Resistance and Output
Conductance vs Gate-Source
Voltage

[ *DS(on): @1p=7004A Vg =0

Iy

(soywr) 3ONV1INANOD LNALNO — *%B

.
7
\
N

DS(on)

] 4 [ o
] 2 4 6 8
VGs—GATE-SOURCE CUTOFF VOLTAGE (VOLTS)

Common Source Reverse

Feedback Capacitance
vs Gate Source Voltage

20
16
12 \pros-o
~VDs=56
8 N\ Vps=10
S
4
o
0 a 8 12 16

VGS—GATE-SOURCE VOLTAGE (VOLTS)
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o : O
PERFORMANCE CURVES (Cont'd) (25°C unless otherwise noted) w
QOutput Characteristic Output Characteristic Common Source Input Capacitance 2
(VGs(off) = +8.0V) (VGS(off) = +8.0V) vs Gate-Source Voltage o
10 - 100 T 0
VGS'EV VGs|:¢1'V VDs= m
2 / ,vclss:lzv z ol E 32 w
E / T £ vps=+1.0v |__| w
g 4VGS=13V = A —— Q
s 77 = AP L
o /vesnav_ u A VDs=+2.0V4—] 24 VDs=0
3
3 s A4, by Sso / = — g Vps=5
; VGS=+5V 2 / Vps=+3.0V o -
< [ > I —— 5 16N VDs=10
g L~ = / vps=+4.0v | | s
| i ——
5 /4w o 1 Tvps=+6.0v || Y ~
VGS=+6V ”—_Vnsﬂs.OV,_ %)
e ! et
. L1 o — 1 .
0 5 1.0 (] 10 20 1] -4 -8 -12 -16
Vps—DRAIN-SOURCE VOLTAGE (VOLTS) Vps—DRAIN-SOURCE VOLTAGE (VOLTS) VGS— GATE-SOURCE VOLTAGE (VOLTS)
Transconductance Equivalent Input Noise Voltage and
Transfer Characteristics Characteristics Noise Current vs Frequency
100 H 1K 10713
| I é N | | Vps=-10V
L E Vps=-15V | Ipss = -9.0 mA =1
Vps = 15V w ggs @ = 1kHz = z
z -80 g 2\ E [
£ < N 3 o
= d -14 5
g g " ANLRA E 100 gy @ip=01ipss: 10 &
—60 3 ] o
z H AN 2 H A c
3 8 ° 5 LA AL 3
z \ E | W AT g g
S NN e 1 N @ 10 10715 3
g N g+ AN ] H
2 % \‘ AIAN z MIN N ‘ ﬁ
N N § 2 \ AN - z pii E
en @I = Ip;
N\ N T \ , [ 10-16
% 2 4 6 8 10 ) 2 4 6 8 10 10 100 1K 10K 100K
Vgs — GATE-SOURCE VOLTAGE (VOLTS) VGs - GATE-SOURCE VOLTAGE (VOLTS) f — FREQUENCY (Hz)
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PSCB

- oam

ALL DIMENSIONS IN INCHES
(ALL DIMENSIONS IN MILLIMETERS)

Drain Current & Transconductance
vs Gate to Source Cutoff Voltage

-15 5 o
= Vp Vps=-15V 7
i D= 14A !
= D= hu 1Dss 3
z -2b 4 2
Z ~'2[ iss. ofs 2
g Vps = -15V / >
3 vGs =0 °
z g 3 3
e >
2
« 13
(=) [=]
z o
S -6 2 3
[ 9fs c
< o
% =
>
g /) z
s -2 / L]
@ 3
2
[=}
2 0
R 2 3 4 5 6

VP - GATE TO SOURCE CUTOFF VOLTAGE (V)

ON Resistance & Output Conductance
vs Gate to Source Cutoff Voltage

g

100

Vp: Vpg=-15V

fDS(on)

g
¥

°
8
>
g

g
/

n
8
N
3

(04w} IINYLONANOD LNdLNO - 509

L~

1 2 3 a4 5 6

o

DS(on) ~ DRAIN TO SOURCE ON RESISTANCE (Ohms)

o

VP ~ GATE TO SOURCE CUTOFF VOLTAGE (V)

Gate Operating Current
vs Drain-Gate Voltage

10000

IG GATE LEAKAGE (pA)

VDG - DRAIN GATE VOLTAGE (V)

DRAIN CURRENT (mA)

)

1D — DRAIN CURRENT (A}

Crss - FEEDBACK CAPACITANCE (pF)

p-channel JFET
designed for. . .

= Amplifiers

®  Sample and hold

= Choppers

= Analog Switches

TYPE PACKAGE

Single TO-92
Chip
TO-72
TO-18

Output Characteristics

VGS(off) =45V [

.
/ VGs = 1.0V

/,

/

VGs = 1.5V

P
4
e
y
o

VGs = 2.0V

A Vs = 25V
VGs = 3.0V
VGs = 35V

[] -4 -8 -12 -16 -20

VDS - DRAIN TO SOURCE VOLTAGE (V)

Output Characteristics

50 VoS- 0V |
J VGs =02V
/sz:owl
VGs = 0.6V
VGs =07V
e
VGs - 08 V
A A

/ —

iy

I
8

g
[

&
8

L
8

VGs =12V

0 -2 -4 -6 -8 -.10
VDS - DRAIN TO SOURCE VOLTAGE (V)

Capacitance
vs Gate to Source Voltage

Vps = -5V _]

B
Vg /a'—‘
"4

VDS = -15 Vv

W)
/

1]

14

VDs = -5V
e
Vps = -15v—]

~

Crss mmmmmm—
Ciss mm - e

0
0 2 a 6 8 10 12

VGs GATE TO SOURCE VOLTAGE (V)

(39) DNV LIDVAVO LNdNI — 5510

1D = DRAIN CURRENT (mA)

éN — NOISE VOLTAGE (nV '\/Hz)

1D ~ DRAIN CURRENT (mA)

Siliconix
BENEFITS:

® Low e, < 15 nV/\/Hz at 10 kHz
® Low leakage < 10 pA at 30 V

PRINCIPAL DEVICES

2N5460 — 65

All of the above
Available thru the factory
Contact local sales office
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