N Ec GENERAL PURPOSE

DUAL-GATE GaAS MESFET | NE29139
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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 (12=25°¢)
PARTNUMBER NE25139
PACKAGE QUTLINE 39
SYMBOL PARAMETERS AND CONDITIONS UNITS MIN TYP MAX
NF Noise Figure at Vos=5V, Vazs=1V,Io=10mA,
f=900MHz dB 11 2.5
Grs Power Gain at Vos=5V, Vazs =1V, Io=10mA,
f= 800 MH=z dB 16 20
BVosx Drain to Source Breakdown Voltage atVais=-4V,
Vazs=0, [D=10pA vV 13
Ipss Saturated Drain Current at Vos=5V, Vaes =0V, Va1s=0V mA 5 20 40
VG1S(OFF) Gate 1to Source Cutoff Voltage at VDs =5V,
Vazs=0V, Io=100 pA v -3.8
VG2Ss (OFF) Gate 2to Source Cutoff Voltage at VDs =5V,
Vais=0V, o =100 pA \ -3.5
la1ss (Gate 1 Reverse Current at Vos=0, Vais=-4V, Vazs =0 LA 10
|Gzss Gate 2 Reverse Gurrent at Vos=0, Vazs= -4V, Vais=0 uA 10
IYFsl Forward Transfer Admittance at Vbs=5V, Vazs =1V,
Io=10mA,f=1.0kHz mS 18 25 35
Ciss Input Capaditance at Vos=5V, Vezs =1V, Ip = 10 mA,
f=1MHz pF 0.5 1.0 1.5
CRss Reverse Transfer Capacitance at Vos =5V, Vazs =1V,
ID=10mA, f=1MHz pF 0.02 0.03
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NE25139

ABSOLUTE MAXIMUM RATINGS' (1. - 25:) TYPICAL NOISE PARAMETERS (12 =25°¢)
(Vos =5V, Vas =0V, Ips=10mA}
SYMBOLS PARAMETERS UNITS RATINGS
FREQ. NFopT Ga I'opT
Vos Drain to Source Voltage v 13 {GHz) (dB) {(dB) MAG | ANG Rn/50
Vals Gate 1 to Source Voltage v -45 0.5 09 185 0.9 18 19
Vass Gale 2 to Source Valtage v 4.5 08 12 160 082 28 12
1.5 1.5 14.6 0.7 45 0.9
Iz Drain CGurrent mA bss 20 13 125 0.55 75 067
P Total Power Dissipation mwW 200 3.0 25 11.0 0.34 116 0.5
TeH ChannelTemperature e 125 40 33 95 025 154 04
TsTa Storage Temperature °G -5510+125
Note:
1. Operation in excess of anyone of these parameters may resultin
permanent damage.
TYPICAL PERFORMANCE CURVES (12=25°¢)
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TYPICAL PERFORMANCE CURVES (12 =25¢)

INPUT CAPACITANCE vs.
GATE 2 TO SOURCE VOLTAGE
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POWER GAIN AND NOISE FIGURE vs.

Gate 2 to Source Voltage, Vass (V)
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1. Initial bias conditions. Va1s set to obtain
specified drain eurrent.
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NE25139

NONLINEAR MODE!

UNITS FOR MODEL PARAMETERS

Parameter Units
time seconds
capacitance farads
inductance henries
resistance ohms
voltage volts
current amps

FET NONLINEAR MODEL PARAMETERS®

Parameters FET1 FET2 Parameters FET1 FET2
uGw 100e-6 100e-6 IDSOC 0.07 0.07
NGF 4 4 RDB 1.0e8 1.0e8

1S 8.78e10 8.78e-10 CBS 0.16e-12 0.16e-12
N 1.33 1.33 GDBM 0.005 0.005
RG 0 0 KDB 1.1 11.1
RD 0 0 VDSM 7.1e-11 7.1e-11
RS 0 0 GMMAXAC 0.0475 0.0875
RIS 0 0 GAMMAAGC 0.0107 0.0031
RID 0 0 KAPAAG 0.0001 0.0052
TAU h17e12 517e-12 PEFFAC 44.9 44.9
GDSO 1.19e-13 1.19e-13 VTOAG -1.584 -1.545
C110 6.1e-13 6.1e-13 VTSOAC -100 -100
C11TH 1.6e-13 1.6e-13 VDELTAC 0.062 0.062
VINFL -1.1 -1.1 GMMAX 0.0554 0.0304
DELTGS 1.82 1.82 GAMMA 0.006 0.005
DELTDS 0.682 0.682 KAPA 0.046 0.0005
LAMBDA \0.036 0.036 PEFF 1.636 1.636
C11DELT 0 0 VIO -1.57 -1.5
c120 0 0 VTSO -100 -10
G125AT 6.81e14 6.81e-14 VDELT 0.135 0.1
CGDSAT 6.81e-14 6.81e-14 VCH 1 1
KBK 0.03 0.03 VSAT 1.119 1.119
VBR 6.5 6.5 VGO -0.654 -0.0035
NBR 2 2 VDSO 3 10

{1} Libra EEFET3 Model
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NONLINEAR MODEL
£l
PORT
SCHEMATIC Poran
port=2
L CAP RES
I Cg2d Rd
T C=015 R=4.58
L
=P e,
P1 IND RES UGW=0
ort=3 N=0
P ] L924 Rg2 FILE = NE720_b.mpif
=0.40 R=1.44 MQDE = nonlinear
T capP
= 12 . M1
C=032
p X ¢+ RES
cap R12 2, RES
Cgid R=1.13 RDS
C =5.646-03 y R=711
EEFET3
FPORT __ 4rvv, [ FET1 CAP
Pgatei IND RES St CDs
port=1 . 1_91165 Rg1 FILE — NE720_b.mdif T C=760e02
=1 R=1.52 MODE =nenlinear
CAP
1cais RES
C=0.41 é Rs
—f R =579
+ CAP
1 Ca2s
-E C=0.39
IND
Ls
g L=1.78
L
BIPORT
P4
port =4
UNITS
Parameter Units
capacitance picofarads
inductance nanohenries
resistance ohms MODEL RANGE
NOTES: Frequency: 0.1 104 GHz

1. This UGW value scales the model parameters on page 1.
2. This N value is the number of gate fingers and scales the
model parameters on page 1.

Bias:

Vos=5V Vgis=-0785V, Vges=0V, ID=10mA
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TYPICAL COMMON SOURCE SCATTERING PARAMETERS (1 =25°c)

+080°

Coordinatesin Ohms
Frequencyin GHz
(Vos=5V, Vs =0 V, Ips =10 mA)

NE25139
Vbs=5V,Vazs =0V, Ips= 10 mA
FREQUENCY Si S21 S12 S K Sa21 MAG!
(GHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB) (dB)
0.1 1.0 -4 1.96 174 0.001 87 0.96 -1 0.47 58 329
0.2 1.0 8 1.92 169 0.001 a5 0.96 -2 0.51 a7 328
04 0.98 -15 1.91 158 0.001 82 0.95 -3 070 5.6 328
0.6 0.97 23 1.90 148 0.002 b1l 0.94 -3 1.14 5.6 27.5
0.9 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 5.6 22.6
1.5 0.82 61 1.88 99 0.006 78 0.94 -6 203 5.5 19.2
2.0 0.69 -86 1.52 71 0.008 95 0.95 -9 221 3.6 16.6
25 0.60 -110 1.41 45 0.012 118 0.96 12 1.34 3.0 17.2
3.0 0.51 -1 1.39 19 0.023 153 097 18 032 29 17.8
35 0.51 147 1.37 -6 0.039 162 0.97 27 0.04 21 15.1
4.0 0.63 167 1.20 A7 0.042 157 0.96 42 0.07 1.6 14.8
Note:

1. Gain Calculations:

2 2
MAG = _:22‘: (K:\/K2-1 }. When K <1, MAG is undefined and MSG values are used. MSG = :221: K= 1+IAIIS- |Sé;||2'|822| , A=81 Ge2- &1 Sz
12 12 2 1812 Sa1

MAG =Maximum Available Gain
MSGE =Maximum Stable Gain
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TYPICAL COMMON SOURCE SCATTERING PARAMETERS (12 =25°C)

Coordinatesin Qhms
Frequencyin GHz

=180°

-160°

~|50 {(Vos=5V, Veaes=1V, o =10mA)

NE25139

Vbs=5V,Vazs=1V,Ip=10mA

FREQUENCY S 52 S12 Sz K S21 MAG!

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

0.1 .99 3 2.36 177 .001 g7 a7 1 047 583 29
02 99 7 2.39 169 001 85 98 3 05 57 328
0.3 99 9 2.31 161 .00 g2 98 3 070 56 328
0.4 98 13 223 160 .002 g2 97 5 114 56 275
0.5 97 16 2.42 18  .003 81 99 6 118 56 242
0.6 97 19 2.30 150  .003 81 96 8 149 56 226
07 96 22 2.33 146 .004 80 99 9 203 55 192
0.8 95 25 223 142 .005 79 96 9 221 36 168
0.9 94 -29 2.45 137 .005 79 99 13 134 30 172
10 92 29 2.30 131 .006 78 a7 A1 032 29 17.8
11 91 -35 2.35 126 .006 78 98 15 004 21 151
12 88 -35 237 124 .006 78 89 13 007 16 148

Note:

1. Gain Galculations:

2 2 2
MAG = S5l (ks fKZ1 }. When K <1, MAG is undefined and MSG values are used. MSG = il (K= A IALT-1801% - 18e2l® A _ g4y Gon- o1 G2

18121

MAG =Maximum Available Gain, MSG =Maximum Stable Gain

OUTLINE DIMENSIONS (units in mm)

PACKAGE OUTLINE 39
(SOT-143)
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et 154-312 —» 0.44:0.05
(LEADS 2.3, 4)
o .__.+_._ _______________ ___|_.._ .
20:02 095 2 3 ¥
,X,,,,,,,,, . 1@
aias N l
S = B
L ) 1 4
PIN Lo1o
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3. Gate2 g q+02 3
taser | [ ‘ 016938
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Oto 0.1

Note: All dimensions aretypical unless otherwise specified.
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ORDERING INFORMATION

PART AVAILABILITY | Ipss RANGE |MARKING
NUMBER mA)
NE25139 Bulk up to 3K 5-40
NE25139-T1 3K/Reel 5-40
NE25139U71 Bulk up to 3K 5-15 u71
NE25139T1U71 3K/Reel 5-15 U7
NE25139U72 Bulk upto3K | 10-25 u72
NE25139T1U72 3K/Reel 10-25 u72
NE25139U73 Bulk upto3K | 20-35 u73
NE25139T1U73 3K/Reel 20-35 U73
NE25139U74 Bulk upto3K |  80-40 U74
NE25139T1U74 3K/Reel 30-40 U74
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