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Performance Curves NZF
See Page 4-49
N-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTOR H
P———
FOR VHF/UHF COMMON-GATE AMPLIFIER
AND MIXER APPLICATIONS — o e,
MIN
e Power Gain 10 dB at 450 MHz, Common-Gate o
® Noise Figure 3.5 dB Typical at 450 MHz am [T
&1; P——
0.209 | 0100
(5.31) 1254
T:___
3LEADS .%gll
(@483
ALL DIMENSIONS IN INCHES.
{ALL DIMENSIONS IN MILLIMETERS.) BOTTOM VIEW
ABSOLUTE MAXIMUM RATINGS (25°C) ros2
Gate-Drain or Gate-Source Voltage ............... -25V
Gate CUITeNnt .. ....vvveiee e iineeinneannn 10 mA ° PIN | OoUT
Total Power Dissipation at or below 25°C . 11 s
Free-Air Temperature ..................... 500 mwW § GDC
PowerDerating ...............ccovuuun... 4.0 mW/°C s -
Operating Temperature Range ... ......... -65 to +150°C
Storage Temperature Range. ............. -65 to +150°C
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
Characteristic Min Max Unit Test Conditions
1 -0.1 nA
z i Igss Gate Reverse Current Y A VGs=-15V,Vps=0 150°C
i ? BVGss Gate-Source Breakdown Voltage -25 Vv Ig=-1uA,Vps=0
4 (I: VGS(off) Gate-Source Cutoff Voltage -1 -6 v Vps=10V,Ip=1nA
5 Ipss Saturation Drain Current (Note 1) 10 30 mA Vps=10V,Vgs=0
_6_ b 9fg Common-Gate Forward Transconductance (Note 1) 6000 | 10,000 | umho VD§ =10V, Ip = 10 mA £=1KHz
7y 90gs Common-Gate Output Conductance 200 | pmho
_8 N Cgd Gate-Drain Capacitance 1.2 pF VDG =10V, Ip = 10mA =1 MHz
9 Cgs Gate-Source Capacitance 3.8 pF
NOTE: NZF
1. Pulse test duration = 2 ms.
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FOR UHF APPLICATIONS '
® Hermetic Stripline Package o Low Intermodulation Distortion
® Low Cyg, 0.9 pF Typical ® Typical Noise Figure (450 MHz): 3.4 dB
ABSOLUTE MAXIMUM RATINGS (25°C)
Gate-Drain or Gate-Source Voltage ............... -25V
GateCurrent .............iiiiiiiinnnnnnnn. 10 mA
Total Device Dissipation (Derate 1.0 mW/°C) ..... 175 mW
Storage Temperature Range. ............. -65 to +200°C
Operating Temperature Range . . ......... . -65 to +200°C
0035 (89 2.006 0138 0.006
0.1 . . 2 X
_-I 015 (.38) _‘"._% ) 13.50 jrm
(.051) l'l (051)
; f f
3 &5 ey
+ oo | 0 [ am | 0
13.11) 3.11)
1 ER cl
TOP VIEW 3yEa0s l “LeaDs U
13.99) 13.99)
——l |—3 LEADS F I——-ff,‘f, MaX —‘l l—-z LEADS — “—"fofor‘l} max
?&?f | oos0 |, ?%o e —= 0080 |
ALL DIMENSIONS IN INCHES ';f; ALL DIMENSIONS IN INCHES ’:”3’
{ALL DIMENSIONS IN MILLIMETERS) fALL DIMENSIONS IN MILLIMETERS) AX
oD-81 0oD-82 .
u3i4 u3sis
° PIN | ouT ° PIN | ouT
7 s 1 S
3 G 3 G
s s 4 G
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
Characteristic Min Max Unit Test Conditions
Ay Gate Reverse C 1" Vas=-15V,Vps=0
t =15V, =
3 $ GSS ate Reverse Curren I A GS DS 150°C
3 ;} BVGss Gate-Source Breakdown Voltage -26 v IG=-1uA, VDS =0
4 (l: VGS(off) Gate-Source Cutoff Voltage -1 -6 Vps=10V,Ip=1nA
5 Ipss Saturation Drain Current (Note 1) 10 30 mA Vps =10V, Vgs = 0(Note 1)
6 D | %s Common-Source Forward Transconductance 6000 | 10,000
—t v pmho f=1kHz
7 N | 9os Common-Source Output Conductance 200
| A Vps=10V,Ip=10mA
8| M| Ciss Common-Source Input Capacitance 5
-~ ": . pF f=1MHz
9 Crss Common-Source Reverse Transfer Capacitance 1.2
NOTE: NZF
1. Pulse test duration = 2 ms.
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TYPICAL RF APPLICATIONS

N e : 2 I out €1 25-11 ERIE NSO
500 Fa)) ==== n 500 €2, C3 8-10pF JFD MVMO1OW
a z + L[ €4, C5 1000pF AB FASC
2z Fu | C342 R RFC C6  100pF
| c7 c7 10pF
e || L1 17nhy 34" 28 AWG
)¢ ) L2 100nhy, 2T 1/4 OD #18 AWG

L . cs RFC .33 hy Miller 9230-30

- +Vgs *Vpp

-

TYPICAL S PARAMETERS
Common Gate VpGg =15V, Ip =10 mA
Freq Sn $21 12 S22
MHz Mag Angle Mag Angls Mag Angle Mag Angle
100.00 476 -6 520 -7 .007 35 .996 -4
150.00 474 -10 516 -1 .009 41 .992 -6
200.00 475 ~-14 521 -156 0n 49 992 -7
250.00 472 -17 519 -19 012 59 R: -10
300.00 470 -20 515 -24 .014 61 992 -12
350.00 466 -24 511 -28 016 64 .988 -14
400.00 463 -28 .502 -32 .018 66 .984 -16
450.00 .458 -31 497 -37 .020 68 084 -18
500.00 453 -35 493 -40 .022 70 '.985 -20
550.00 447 -38 .490 -44 .024 72 986 -22
600.00 443 -42 485 -48 .026 73 983 -24
650.00 435 -46 477 -53 .028 75 975 -27
700.00 .430 -49 479 -57 .030 76 975 -29
750.00 426 -52 462 -62 .033 78 .966 -30
800.00 418 -57 452 -68 .036 79 972 <33
850.00 410 -60 444 -7 .039 80 973 -34
900.00 .400 -64 432 -76 oM 81 966 -37
950.00 .393 -68 424 -80 044 81 .958 -39
1000.00 .384 -71 417 -85 .047 82 .948 -41
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N-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTORS H
[
FOR VHF AMPLIFIER, OSCILLATOR AND
MIXER APPLICATIONS - [-0aw (49 o008
e Hermetic Strip Line Package T
e High Power Gain '
16 dB at 100 MHz, Common-Gate 7 f
11 dB at 450 MHz, Common-Gate J oss 0
e Noise Figure 3 dB Typical at 450 MHz (211)
e Worst Case Input Power Match (75 Q) !
VSWR 1.25:1 Torview aueane
(3.99)
_.! I—-aLEAns ’—— l—-—--:’;",‘z MAX
0025 0080
ALL D'MEN;?;’NS IN INCHES (209 T
(ALL DIMENSIONS IN MILLIMETERS) max
o 0D-81
ABSOLUTE MAXIMUM RATINGS (25°C)
Gate-Drain or Gate-Source Voltage. . ............. -25V
GateCurrent ............ovvvennnnnnnnnnn. 20 mA ° TR
Total Device Dissipation ..................... 175 mW . 1 S
DErate ........ovmieeeeeneeeannnnnnnnss 1 mW/°C 212
Surface Temperature Range............ -65°C to +200°C s
Lead Temperature 1/16 From Case {max 10 Sec).... 300°C
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
Characteristic 9316 LU317 Unit Test Conditions
Min |Max {Min | Max
1 -1 -1.| nA
2 i 1GSs Gate Reverse Current a3 il Y Vgs=-15V,Vps=0 o150
3 A BVGss Gate Source Breakdown Volt.| -25 -25 Ig=-1uA,Vps=0
4| T | VGs(off) Gate-Source Cutoff Voltage -1| -4(-256| -6| V |Vps=10V,Ip=1nA
5| (': VGS(f) Gate-Source Forward Voltage 1 1 Ig=10mA,Vpg=0
6 Ipss Saturation Drain Current 12| 30| 24| 60| mA|vps=10V, VGs=0{Note 1)
Common-Gate Forward
7 10| 20| 10| 18
A 9fg Transconductance m‘t‘\o Vps=10V,ip=10mA f=1kHz (Note 1)
| o[V s GommonGue v wo| [0
_i N Cgd Gate-Drain Capacitance 3 3| pF [VDs=10V f=1MHz
10 Cgs Gate-Source Capacitance 3 3 Vgs=-10V
Note: NZT
1 Puised (test duration 2 mS)
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U320 U321 U322

Performance Curves NI
See Page 4-30

N-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTORS

FOR VHF AMPLIFIER, OSCILLATOR AND
MIXER APPLICATIONS

This series of FETs is characterized for VHF buffer amplifier
service where high r-f power is desired, and for i-f amplifier
applications where wide dynamic range and low noise figures
are important.

® High Transconductance {120,000 umho Typical)

® High Ipgs

® Wide Dynamic Range; High Intercept Point

-——%ﬁ% — e 1.500 —{
e (38.10)
w2 wo MIN
@511
7.75)
2370
033
(9.40)
rs.ji

] I
m__l |l Laceans
0.009

1. Approximately doubles for every 10°C increase in TA.

2. Pulse test duration = 2 ms.

3. Noise figure (SSB) and power gain measured in circuit shown.
4. Computed as gfg/Crss.

. . . 10.483)
® U320 is Pin-For-Pin Replacement for CP651 e oote 10.405) °'4
ABSOLUTE MAXIMUNM RATINGS (25°C) ALL DIMENSIONS IN INCHES.

. ALL DIMENSIONS IN MILLIMETERS.) BOTTOM VIEW
Gate-Drain or Gate-Source Voltage ............... -25V 105
GateCurrent . ........ovuiviennnnnn... .... 160 mA
Total Device Dissipation {25°C Case Temperature) ... 3 mW .

Power Rating (to 160°C) ....................17 mW/°C PIN | ouT
Storage Temperature Range. . ............ -565 to +150°C . 1 D
Operating Temperature Range .. ........ .. =55 to +150°C 2 S
Lead Temperature s 3 l6c
(e}
{1/16" from case for 10 seconds). . ............ 300°C
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
U320 U321 U322
Characteristic Unit Test Conditions
Min | Typ |Max | Min | Typ | Max | Min | Typ | Max
! I Gate Reverse C {Note 1) 3 -3 =l LI 15V, Vpg =0
- te Rev! t (Note =-15V, =
2| ¢ | ate Heverse Gurrent (o 05 05 05 | uA | OO bs T=100°C
3| T| VGS(off) Gate-Source Cutoff Voltage -2 -10 -1 -4 -3 -10 v Vps=5V,Ip=1mA
4 ¢ BVGss Gate-Source Breakdown Voltage | -26 -25 -25 IG=-1uA,VDps=0
5! | Ipss Saturation Drain Current (Note 2)| 100 500 | 80 250 | 200 700 | mA | Vps=15V,Vgs=0
6| C{VGs(f) Gate-Source Forward Voltage 1 1 1| v IG=1mA, Vpg=0
7 DS{on)  Drain-Source ON Resistance 10 1" 8 Q Vgs=0,Ip=10mA
8| |t %1‘;2‘;2;33’;2235?&?2?’2) o075 12 | 20 [.075| 12 | 20 [.075| .13 | 20 | mhos | Vpg=15V,vgs=0 |f=1kH:
N . Common-Source Input
i e Ciss Capacitance 30 30 30
— VGgs=-10V,Vpg=0
10 N C Common-Source Reverse 15 15 15
| A rss Transfer Capacitance pF f=1MHz
11| M[Cs GateSource Capacitance 12 12 12 VGs=-10V,1p=0
121 €| Cgd Gate-Drain Capacitance 12 12 12 VGp=-10V,Ig=0
13| |e, ﬁg‘i’s‘;’a\',z']tag’e"”‘ 10 10 10 V:_‘:/ VDS=5V,ip=10mA |f=1kHz
14 H Gfg Forward Transconductance 55 55 55
1) Common-Gate Input
15| G | gigs P! 56 56 56
- {w g”"d“c“’;"e > mOhO | G =20V, 1p = 25 mA | £ = 50 MHz
16| [Gogs  gommonGate Output 05 05 05
1 F
17| r | Gps Power Gain (Note 3} 9 9 9 dB
_11 E|F Gain-Bandwidth (Note 4) 4 A GHz | Vpg=15V,Vgs=0
19| @ NF Noise Figure (Note 3) 25 25 25 dB | Vpg=20V,Ip=25 mAl f = 30 MHZ
NOTES: NI
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GATE ALSO BACKSIDE CONTACT

[ oo

(1.016)

ALL DIMENSIONS IN INCHES.
{ALL DIMENSIONS IN MILLIMETERS.)

PACKAGE TYPES:
TO-52, TO-60, TO-106

N-CHANNEL DEPLETION MODE SILICON JUNCTION

FIELD-EFFECT TRANSISTOR

APPLICATIONS

® Low ON Resistance for Analog Switching.
® Ultra High Transconductance for HF/VHF Amplifiers.

PRINCIPAL DEVICES
2N5432-34, U244,
U320-22, ETO8=1T0,

PERFORMANCE CURVES (25°C unless otherwise noted)

Output Characteristic
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APPLICATIONS
o VHF/UHF Amplifiers, Oscillators, and Mixers
Where Maximum JFET Performance is Required
® {ow ON Resistance, Low Capacitance, High
Speed Switch
2 PRINCIPAL TYPES PACKAGE TYPES
E308-10 E430 TO-52 TO-72 TO-92
} 3 o J308-10 { U308-10 TO-99 TO-105 TO-106
A e ustl D3 OD-81
U430-31
PERFORMANCE CURVES (25°C unless otherwise noted)
Drain Current & Transconductance ON Resistance & Output Conductance
Output Characteristic vs Gate-Source Cutoff Voltage vs Gate-Source Cutoff Voltage
% 1 Ewo r ] / o % = 50s@ VDS = 10V, VoS0, (= 1xbz | 5:;
s Vas=0 £ % —"’hbgjl""’km s/ 3 ;\: A‘u:.sev|p=mom,vc,.e,=o V4 g
) L go| Ipssevgs=o 2 2 a0 % Z
c A | ] g o 4 i
z 35 ~1.0V 3 70 3 g \ / g
Z 30 !05‘!, ) u 3 g %0 # 2 3
H] -0 o b e — ]
3 ooy S 5 = wseves=0] g 2 Vi ]
z A L g T A 1] g B
2 » 15V 2 a0 =] ——® Z S0 @ 3
% s A Lov § 20 / 'wein=10ma | g 3 ‘ 2
] T 1 e / 5 5 /, DS |~ 3
10 -25V 3 20 8 2z O 4 &
— y s / 2
5 30v =35V TS A . s
S — 4 2 % ) $ 7 3
0 2 4 6 8 10 12 14 16 18 20 T 1+ -2 -3 -4 -5 -6 -70 H [] -1 - 3 4 5 6 -7 é
Vs — DRAIN-SOURCE VOLTAGE (VOLTS) VGS(off) — GATE-SOURCE CUTOFF VOLTAGE (VOLTS) ~— VGS(off) — GATE-SOURCE CUTOFF VOLTAGE (VOLTS)
Common-Source Output Admittance .
& Forward Transconductance Gate Operating Current vs
Transfer Characteristics vs Drain Current Drain-Gate Voltage
60 ‘8 [} T T 1 T T 1
/ £ - I I 1 =1 i
H P g =
€ s0 A ] g g0
£ Z s ——————
] sscf A E & & P11/
x VAW, S 3 =
a +150° f / 2 3 -01
2 1/ = § = + t + —— |
S Y g g 5 B 1 t A —
= 7/ A £ k] 77 1
o 7+ 5° 2 g ]
| X i s § -0
e 10 ) - Y § - f ¥ F =2 ; 4
| 1
7 o] s " e i s |
0 .0 1 -.001
-5 -4 -3 -2 -1 ) 0.01 0.1 10 10 100 L) 2 4 6 8 10 12
VGs — GATE-SOURCE VOLTAGE {VOLTS)
Ip — DRAIN CURRENT (mA) VpG ~ DRAIN-GATE VOLTAGE (VOLTS)
Equivalent Input Noise Voltage Junction Capacitance vs
Transconductance Characteristics vs Frequency Gate-Source Voltage
3 - 100 = 10 -
Fof iy 7 B ERy
8 .y % - 8
$ 2 -55/(:/ f25°C f 3 g
S A W Ip=5mAT ] w
g 7 7 2 NN Tl g
] y YA 3 10PN g
215 A£+160° C AL +25° g N 16 mA | S Cos,
H Y. w = HH g . L
£ /Py ¢ 2 =
ol 7 4150°C z T ° —
2 A /] ! I Bl
< 4 s K 2 Cod —
s Bl ~u
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NZT

PERFORMANCE CURVES (Con’t) (25°C unless otherwise noted)
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