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GENERAL PURPOSE | NE25337
’ DUAL-GATE GaAs MESFET

NE25339

et —————— —
FEATURES OUTLINE DIMENSIONS (nits tn mm)
e SUITABLE FOR USE AS RF AMPLIFIER AND MIXER IN OUTLINE 37
UHF APPLICATIONS t
e LOW Chrss: 0.02 pF (TYP) 4.0MIN
100 MIN —
o HIGH Grs: 20 dB (TYP) — ¢=\ B _02.5
e LOWNF : 1.1dB (TYP) 2 \//l y/i 1
4OMIN |t T7 _r 1. Gate2
o GATE WIDTH: Wa = 800 Microns COMN 2 Gate
8 3 {:
0.65+~1 o 4, Draln
e {ON IMPLANTATION 25 MAX . I
® AVAILABLE IN TAPE & REEL OR BULK P — MARKNG 02
Te=— =
|1 4,0 MAX DIA
0.7
DESCRIPTION AND APPLICATIONS
The NE253 is an 800 um dual gate GaAs FET designed to pro-
vide flexibility in its application as a mixer, AGC amplifier, or
low noise amplifier. As an example, by shorting the second
gatetothe source, higher gain canbe realized than with single
gate MESFETS. This device is available in disk mold and mini-
mold (surface mount).
ABSOLUTE MAXIMUM RATINGS (14 = 25°¢) OUTLINE 39
SYMBOLS| PARAMETERS  |UNITS| RATINGS (SOT-143) 4o 402
.8 o
Vosx | Drain to Source Voltage | V 10 Ns2,3 904 *OL] 18102 2
Vais Gate 1 to Source Voltage v -4.5 + —
* ? 1 =
Vazs Gate 210 Source Voltage {|  V -45 zeg02 l 0.8s M l
1.8 } 18 1. Source
Io Drain Current mA 80 l 085 4 I 2. Drain
4 — l— 3. Gate2
Pr Total Power Dissipation mw 200 T — 4. Gale1
ToH Channel Temperature °C 125 08505 S_EL 4
Tsta Storage Temperature °C | -55to0 +125 +0.2 | +0.1
1 01| os 18 -0.08
_ 4
F
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ELECTRICAL CHARACTERISTICS (a = 25°¢)

PART NUMBER NE25337, NE25339
PACKAGE OUTLINE 37, 39
SYMBOLS PARAMETERS AND CONDITIONS UNITS MIN TYP MAX
Draln to Source Breakdown Voltage at Vais = -4V,
BVosx Vazs = 0, [ps = 20 pA v 10
loss Drain CurrentatVos = 6§V, Vaas = 0V, Vats = 0V mA 10 40 80
Gate 1 to Source Cutoff Voltage at Vos = 5V,
Vai1son | vaas = 0V, los = 100 pA v -35
Gate 2 to Source Cutoff Voltage at Vos = 5V,

Vazs (ot Veis = 0V, Ips = 100 pA v -35
la1ss Gate 1 Reverse Current at Vos = 0, Vats = -4V, Vazs = 0 MA 10
laass Gate 2 Reverse Current at Vos = 0, Ve2s = -4V, Vais = 0 HA 10

Forward Transfer Admittance atVos = 5V, Vazs = 1V,
IYesl | los = 10 mA, f = 1.0 kHz ms$ % %
Ciss :ngu} ?Aﬁ;citance atVos = 5V, Vazs = 1V, Ips = 10 mA, pF 10 15 20
Crss E}eSVZrSfOT;‘aR's;e; (iai)naﬁlztance atVos = 5V, Vaas = 1V, oF 0.02 0.035
Power GainatVos = 5V, Vazs = 1V, Ips = 10 mA,
Grs f = 900 MHz dB 16 20
NF fr\l:lsgeol:;glyvll;':ezat Vps = 5V, Vazs = 1V, los = 10 mA, dB 11 26
P IDSS CLASSIFICATION (units in ma)
o IDSS 10TO25 | 20TO35 { 30 TO50 | 45TO 80
NE25337 Marking N M L K
NE25339 Marking u7é6 uz7 u78 u79
TYPICAL PERFORMANCE CHARACTERISTICS (14 = 25°)
NE25337, NE25339
TOTAL POWER DISSIPATION vs. DRAIN CURRENT vs.
AMBIENT TEMPERATURE GATE 1 TO SOURCE VOLTAGE
e T b [ Vos =8V
g FREE _| oS =
E AIR Vozs = 1V
200 =z ;
VAR
. = 9
.E— 150 g //
B8 § 50 / ov
a
& 100 g A
2 8 4 |
& a /i
3 V)~ -05V
P |
2 % < [
-1.0V
0 0 I
) 25 50 75 100 125 -1.8 -1.2 -0.8 0 +08  +12
Ambient Temperature, Ta (°C) Gate 1 to Source Voltage, Vais (V)
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TYPICAL PERFORMANCE CHARACTERISTICS (1a = 25°¢)

a

FORWARD TRANSFER ADMITTANCE vs. FORWARD TRANSFER ADMITTANCE vs.
GATE 1 TO SOURCE VOLTAGE DRAIN CURRENT
80 T T T 0 80 Y Y T
g Vos = 5V E Vos = 5V
- f=1kHz 7 3 f=1kHz -
& '/ > N
o \ g Vi \
C
5 N\ \ \ pe /A \
, g \ Vezs =1V _| % \ V=stv
< 40 <£ 40
5 N\ g AN TN
£ NHAVAN 5 |[ \ \ 05V
T [ \ N Josv % \ o'
g / N N\ 0 ! z \ \!
S 05V £ N -05vV
0 0 N i
-8 -1.2 -06 [ +08  +1.2 o 50 100
Gate 1 to Source Voltage, Vais (V) Drain Current, Ip (mA)
INPUT CAPACITANCE vs. POWER GAIN AND NOISE FIGURE vs.
GATE 2 TO SOURCE VOLTAGE GATE 2 TO SOURCE VOLTAGE
20 10 30
L[ L[] Ges
E Vais = 1Vatlo = 10mA s 1/
Py R & 7)
g e} T
) w o Vos =8V
g Vais = 1Vatip = 5mA - z G o l Vais =1V -
810 L ¢ I Ios = 10mA _|
S o 8 ] = 900 MHz
8 LoLs s
8 g [ 8 ]
o L. O
E = a P 4 \
£ - % " NF
| Vos = 6V [
t=1kHz
0 1 [} o L _45
-1.0 0 +1.0 -3.0 20  -10 [} +1.0 420
Gate 2 to Source Voltage, Vazs (V) Gate 2 to Source Voltage, Vazs (V)
POWER GAIN AND NOISE FIGURE vs. POWER GAIN AND NOISE FIGURE vs,
DRAIN TO SOURCE VOLTAGE DRAIN CURRENT
[ : 10 ™ 25 I
10 20 Gps = Grs
~ [ / & g%
g rg 7 s |8 a
L 2 = g 15 d Vos =5V |
s @ Vazs =1V | @ = Vazs = 1V
5 g Ios = 10 mA 36 & = 900 MHz
257 @ = 900 MHz -] & S
2 e b4 & C
- - ~ 5 g NF
NF S
ok o I oL 0
0 5 10 0 5 10
Drain to Source Voltage, Vos (V) Drain Current, Io (mA)
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NE25337, NE25339

TYPICAL SMALL SIGNAL COMMON SOURCE SCATTERING PARAMETERS

NE25337
Coordinates In Ohms

Frequency in GHz -120
-|s0 (Vos = 5V, Vazs = 1V, Ios = 10 mA) -g0°
S-MAGN AND ANGLES:
VDS = 5V,VG2s = 1V, IDS = 10 mA
FREQUENCY (MHz) S S21 S12 S22 k MAG (dB)
100 1.00 -6 423 174 .001 98 95 -2 -12 35.5
200 99 -12 4.15 165 .002 97 95 -5 02 336
400 .98 -23 4.08 149 .004 95 94 1 .06 30.1
600 92 -34 3.84 136 .006 93 92 -15 45 28.1
800 .86 -47 3.57 121 012 91 .90 -19 80 24.9
1000 .80 -57 3.36 111 019 85 89 -23 58 226
1200 72 -65 3.20 100 022 79 .86 =27 .89 215
1400 .66 ~76 3.05 89 024 76 87 -30 99 21.0
1600 .60 -86 2.97 78 .028 72 .86 -35 1.01 19.6
1800 63 -95 2.82 68 .028 74 .86 -39 1.18 17.6
2000 45 =102 2.65 56 .032 72 .86 -43
2500 33 -123 2.38 32 .039 78 .88 -65
3000 24  -144 2.21 7 049 82 91 -69
3500 20 -159 2.09 =21 .059 88 95 -89
4000 22 -168 1.96 -50 .078 93 94 -115
TEST CIRCUIT DIAGRAM

900 MHz GPS AND NF TEST CIRCUIT
Vazs (1V)

0O

| I 1000 pF
47 kQ é

<

I 1000 pF
UP TO 10 pF G2

UP TO 10 pF

O I UPTO 10 pF|:
INPUT A T 3 OUTPUT
500 | upTO 10 pF s0Q
L2
] I
! Il RFC
a7kQ § I
1000 pF
1000 pF l l
4) 4) L1, 12, 35x5x02mm
Note: Ios = 10 mA Vats Voo (V) A\ AN
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NE25337, NE25339

NE25337 TYPICAL NOISE PARAMETERS

FREQ. | NFmin GA T"opr Rn/50

(GHz) | (dB) (dB) | (MAG) | (ANG)
0.5 .65 235 0.80 15 0.49
0.9 79 19.5 0.63 40 0.40
1.0 .81 19.2 0.61 46 0.38
2.0 1,256 14.8 0.39 95 0.28
3.0 210 1.9 0.29 150 0.20
40 3.20 9.9 0.25 170 0.18

(Vos = 5V, Vazs = 1V, Ios = 10 mA)
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