N Ec GENERAL PURPOSE

DUAL-GATE GaAS MESFET | NE25139

FEATURES POWER GAIN AND NOISE FIGURE vs.
DRAIN TO SOURCE VOLTAGE
+ SUITABLE FOR USE AS RF AMPLIFIER IN
UHF TUNER ! fa
+ LOW Crss: 0.02 pF (TYP) 20 ﬁ 10
» HIGH GPS: 20 dB (TYP) AT 900 MHz g Y. Vazs =1V ’%‘
+ LOW NF: 1.1 dB TYP AT 900 MHz £ gLyl ecpespe | Vem-0SV ] | &
) g1, mp adea | vazs-2v =
» LGt =1.0 pm, LG2 = 1.5 pm, WG = 400 pm £ 1 J,l Ib=1oma | | s S
- ION IMPLANTATION 5 7] 1< 900 Mz i
L @
« AVAILABLE IN TAPE & REEL OR BULK 5 3 3 £
. NF —— =z
.. L.
0 [
0 s 10
DESCRIPTION Drain to Source Voltage, Vos (V)
The NE251 is a dual gate GaAs FET designed to provide
flexibility in its application as a mixer, AGC amplifier, or low
noise amplifier. As an example, by shorting the second gate
to the source, higher gain can be realized than with single
gate MESFETs. This device is available in a mini-mold
(surface mount) package.
ELECTRICAL CHARACTERISTICS (1a- 25°c)
PARTNUMBER NE25139
PACKAGE OUTLINE 39
SYMBOL PARAMETERS AND CONDITIONS UNITS MIN TYP MAX
NF Noise Figure at Vos=5V, Vazs =1V, Ip= 10 mA,
f = 900 MHz dB 11 25
Gps Power Gainat Vbs =5V, Vazs =1V, Ip= 10 mA,
f = 900 MHz dB 16 20
BVbsx Drain to Source Breakdown Voltage atVGis=-4 V,
Vazs =0, Ip= 10 pA \' 13
Ibss Saturated Drain Currentat Vbs =5V, Vazs =0V, VG1s =0V mA 5 20 40
VG1S (OFF) Gate 1 to Source Cutoff Voltage at VDs =5 V,
Vazs=0V, Io = 100 yA v -35
Va2s (OFF) Gate 2 to Source Cutoff Voltage at Vbs =5 V,
VGi1s=0V, D =100pA \2 -35
la1ss Gate 1 Reverse Current at VDs =0, VG1s = -4V, Va2s =0 pA 10
lG2ss Gate 2 Reverse Current at VDs = 0, Vazs = -4V, VG1s=0 A 10
|YFs| Forward Transfer Admittance at Vbs =5V, Va2s =1 V,
Ib=10mA, f=1.0kHz mS 18 25 35
Ciss Input Capacitance at Vbs =5V, Va2s =1V, Ip = 10 mA,
f=1MHz pF 05 10 15
CRss Reverse Transfer Capacitance at VDs =5V, Vazs =1 V,
Ip=10mA, f=1MHz pF 0.02 0.03

1-12

M Lu2?525 00L5435 13L WA

This Material Copyrighted By Its Respective Manufacturer




NE25139

ABSOLUTE MAXIMUM RATINGS! (14 = 25:c)

SYMBOLS PARAMETERS UNITS RATINGS
VDs Drain to Source Voltage v 13
Vais Gate 1 to Source Voltage v -45

Vazs Gate 2 to Source Voltage v 45
lo Drain Current mA ipss
PT Total Power Dissipation mwW 200
TeH Channel Temperature °C 125
Tsta Storage Temperature °C -55t0+125
Note:

1. Operation in excess of anyone of these parameters may resultin

permanent damage.

TYPICAL PERFORMANCE CURVES (14 -25°C)

Total Power Dissipation, Pt (mW)

Forward Transfer Admittance, | YFs] (mS)

This Materi
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TOTAL POWER DISSIPATION VS.
AMBIENT TEMPERATURE

FREE AIR

a 25 50 75 100
Ambient Temperature, TA(°C)

125

FORWARD TRANSFER ADMITTANCE vs.

GATE 1 TO SOURCE VOLTAGE

VDS = 5V A

— f=1kHz
JA

/AN

\ Vazs = 1.0
\\ 05V
05V \ oV
20 10 (]

Gate 1 to Source Voltage, Va1s (V)

+10

TYPICAL NOISE PARAMETERS (14 = 25°c)
(Vos =5V, Vazs =0V, lps = 10 mA)

FREQ. | NForT Ga TopPT
(GHz) (dB) (dB) MAG | ANG Rn/50
0.5 09 18.5 09 18 19
09 1.2 16.0 0.82 28 i.2
15 15 146 0.71 45 09
20 19 125 0.55 75 0.67
3.0 2.5 110 0.34 116 05
40 33 95 0.256 154 04
DRAIN CURRENT vs.
GATE 1 TO SOURCE VOLTAGE
30 T
VDS = 5V
< Vazs = 1.0V
E /
g /
E // osvV
(8]
g 10 ov
(o)
et D5V
0 l
20 1.0 0 +10
Gate 1 to Source Voltage, Vais (V)
FORWARD TRANSFER ADMITTANCE vs.
DRAIN CURRENT
‘g %0 VoS- 5V
= f=1iHz
D s -
u
>
e VG2s =1 b\
g 20
<
k]
@ 10
g / \
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el
g Vees =05V \
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This Materi al

NE25139

TYPICAL PERFORMANCE CURVES (12 =25°c)

2.0 30
T T
oS =5V ___ | }— VDS =5V
{= tkHz Vezs=1V P
— . 15 _p-10maA GPs | —]
i @ 1 = 900 MHz //
b T
7] n /’
(&} (O]
. Va2s=1Vatio= 10 mAl . 0
g £
= 3
8 e P
S 10 —— § 15
§ Vazs=1Vatlp =5 mA' & NF
3 -30
£ N
45
10 0 +10 -30 20 10 0 410 420
Gate 2o Source Voltage, Vazs (V) Gate 2 to Saurce Voltage, Vazs (V)
Note: ) Note:
1. Initial bias conditions. Va1s set to obtain 1. Initial bias conditions. VGis set to obtain
spacified drain current. specified drain current.
POWER GAIN AND NOISE FIGURE vs.
DRAIN CURRENT
25 T 10
VDS =5V
[ Vazs = 1V
f = 800 MHz
20 =
g S :
= w
& 15 GPs =z
< , 8
o 10 i
& °
5 5
c 2
5 NF
0 1)

Drain Current, Ip (mA)
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NE25139

TYPICAL COMMON SOURCE SCATTERING PARAMETERS (14 - 25°c)

+00°

Coordinates in Ohms
Frequency in GHz

= (Vos =5V, Vazs = 0V, Ios = 10 mA) ~%0®
NE25139
VDs=5V,VGc2s =0V, Ios =10 mA
FREQUENCY S S21 S12 S22 K S21 ‘MAG?
(GHz) MAG ANG MAG ANG  MAG ANG MAG ANG (dB) (dB)
0.1 10 -4 1.96 174 0.001 87 0.96 -1 0.47 58 329
0.2 10 -8 1.92 169 0.001 85 0.96 -2 0.51 5.7 328
04 0.99 -15 1.91 158 0.001 82 0.95 3 0.70 56 328
06 0.97 -23 1.90 148 0.002 81 0.94 -3 1.14 56 27.5
09 0.94 -35 1.90 132 0.004 80 0.94 -4 1.18 5.6 242
1.0 0.92 -39 1.90 126 0.004 79 0.94 5 1.49 56 226
15 0.82 -61 1.88 99 0.006 78 0.94 6 2.03 55 19.2
20 0.69 -86 1.52 7 0.008 95 0.95 9 2.21 36 166
25 0.60 -110 1.41 a5 0.012 118 0.96 12 1.34 30 172
30 0.51 -131 1.39 19 0.023 153 0.97 -18 0.32 29 17.8
35 0.51 -147 1.37 6 0.039 162 0.97 -27 0.04 2.1 15.1
40 0.63 -167 1.20 -47 0.042 157 0.96 -42 0.07 16 146

Note:
1. Gain Calculations:

MAG = ..}?.'-IL (Kt\/ K§-1 ).When K <1, MAG is undefined and MSG values are used. MSG = ::f;: K= 1+ léllzs. Iss"lr‘lsﬁli, A=S511822- S21 812
12| 12 921

MAG = Maximum Available Gain
MSG = Maximum Stable Gain
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NE25139
TYPICAL COMMON SOURCE SCATTERING PARAMETERS (1 - 25°C)

*180°

Coordinates in Ohms
Frequency in GHz °
-0 (VDs =5V, Vazs=1V, Ip=10mA) -90°

NE25139

Vos=5V,VGes=1V,ID =10 mA

FREQUENCY Sn S21 S12 S22 K S21  MAG!

(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB)  (dB)

0.1 .99 -3 2.36 177 .001 87 97 -1 0.47 5.83 29
0.2 .99 -7 2.39 169 .001 85 .98 -3 0.51 57 32.8
0.3 .99 -9 231 164 .002 82 .98 -3 0.70 586 328
04 .98 -13 2.23 160 .002 82 97 -6 1.14 56 27.5
05 97 -16 242 158 .003 81 .99 -6 1.18 56 24.2
06 97 -19 2.30 180 .003 81 .96 -8 1.49 56 226
0.7 .96 -22 2.33 146 .004 80 .99 -9 2.03 65 19.2
0.8 .05 -25 2.23 142 .005 79 .96 -9 2.21 3.6 16.6
0.9 .94 -29 2.45 137 .005 79 .99 -13 1.34 3.0 17.2
1.0 .02 -29 2.30 131 .006 78 .97 -1 0.32 2.9 178
1.1 01 -35 2.35 126 .006 78 .98 -15 0.04 21 15.1
1.2 .88 -35 2.37 124 .006 78 .99 -13 0.07 16 146

Note:

1. GainCalculations:

MAG = JI%I- (K 23/KZ-1). When K <1, MAG is undefined and MSG values are used. MSG = :gf;: K= IAzlle- ISS111|2- IS221% A~ 511522 Sar Stz
12 12521

MAG = Maximum Available Gain, MSG = Maximum Stable Gain

OUTLINE DIMENSIONS (units in mm)

PACKAGE OUTLINE 39
(somg:;) ORDERING INFORMATION
+0.
2803 4010 PART AVAILABILITY | loss RANGE |MARKING
be 15705 0.4 -0.05 NUMBER {mA)
(LEADS 2, 3,4)
- NE25139 Bulk up to 3K 5-40
‘4_"_1 > ‘_'3 1 3 T NE25139-T1 3K/Reel 5-40
29202 °f5 3 NE25139U71 Bulk up to 3K 5.15 u71
& - ' NE25139T1U71 3K/Reel 5-15 u71
By NE25139U72 Bulk up to 3K 10- 25 u72
j_ET :E - T NE25139T1U72 3K/Reel 10- 25 U7z
To10 NE25139U73 Bulk up to 3K 20 - 35 u73
0.6 .0.05 NE25139T1U73 3K/Reel 20-35 u7a
NE25139U74 Bulk up ta 3K 30 - 40 U74
NE25139T1U74 3K/Reel 30 - 40 u74

-

la—

1 1+0.2

T -0 08 0.16: 978
PIN tie/ )\ _LT
CONNECTIONS \’ | :I J

1. Source 5-»
2. Drain 0t 0.1
3. Gate 2
4. Gate 1
Note: All dimensions are typical unless otherwise specified.
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