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DESCRIPTION 05 T» 3
NE76038 is a high performance gallium arsenide metal ° °
semiconductor field effect transistor housed in a plastic ! 10 20
package. Its low noise figure makes this device appropriate Frequency, {{GHz)
for use in the second or third stages of low noise amplifiers
operating in the 1 - 14 GHz frequency range. The device is
fabricated using ion implantation for improved RF and DC
performance, reliability, and uniformity. These devices fea-
ture a recessed 0.3 micron gate and triple epitaxial technol-
ogy.
NEC's stringent quality assurance and test procedures en-
sure the highest reliability and performance.
ELECTRICAL CHARACTERISTICS (1a-25°c)
PARTNUMBER NE76038
PACKAGE OUTLINE 38
SYMBOLS PARAMETERS AND CONDITIONS UNITS MIN TYP MAX
NFopT! Optimum Noise Figure at Vos =3 V, los = 10 mA
f=4 GHz dB 08 1.2
f=12 GHz dB 1.8
Ga Associated Gain at Vos =3 V, Ibs = 10 mA
f=4 GHz dB 120 130
f=12 GHz dB 75
loss Saturated Drain Currentat Vos =3V, Vas =0V mA 15 30 50
Ve Pinch-off Voltage at Vos =3 V, Ibs = 0.1 mA v -3.0 -0.8 -05
gm Transconductance at Vos =3 V, 10s = 10 mA mS 30 40 70
laso Gate to Source Leakage Currentat Ves =-3 V pA 10
Note:

1. Typical values of noise figures are those obtained when 50% of the devices from a large number of lots were individually measured in a circuit with
the input individually tuned to obtain the minimum value. Maximum values are criteria established on the production line as a "go-no-go” screening
test with the fixture tuned for the "generic™ type but not for each specimen.
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NE76038

ABSOLUTE MAXIMUM RATINGS? (14- 25°c) TYPICAL NOISE PARAMETERS (T4 - 25°C)
Vos=3V,lps=10
SYMBOLS PARAMETERS UNITS | RATINGS oS ps=10mA
FREQ. NFopT Ga TopT
Vos Drain to Saurce Voltage v 5 {GHz) (dB) (dB) MAG [ ANGT | Rn/50
VeD Gate to Drain Voltage v -5 05 0.40 220 0.84 5 0.79
Vas Gate to Source Voltage Y -3 1.0 0.45 18.0 0.82 10 0.75
IDs Drain Current mA lpss 20 0.60 165 0.76 28 0.70
PN | RF Input(CW) dBm 15 40 080 | 130 | o0& | %8 061
T ch T " o 150 6.0 1.10 110 0.55 101 0.50
A ne SMporatre 80 T35 o5 | 080 | 152 | o4
Tst1G Storage Temperature °C -65 to +150 100 160 85 048 166 03
Pr Total Power Dissipation mwW 240 12.0 180 75 0.54 130 025
RTH2.3 Thermal Resistance °C/W 1250 140 2.10 6.7 0.63 -105 0.20
Notes: 16.0 2.30 6.0 0.70 -87 0.15
1. Operation in excess of any one of these parameters may result in 180 255 55 0.77 75 0.12
permanent damage. ) )
2. R for plastic package mounted on glass epoxy substrate is Note:
965°C/W. 1. TorTis referenced to the bend of the lead, as shown on back page.

3. Rtk for chip mounted on copper heat sink is 190°C/W.
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NE76038

TYPICAL SCATTERING PARAMETERS' (14 - 25°c)

VDs=3V,Ibps =10 mA

FREQUENCY S Sz Si2 S22 K MAG?
(GHz) MAG ANG MAG ANG  MAG ANG MAG ANG (dB)
0.1 0.99 -2 3.29 178 0.006 101 063 -2 0.02 274
05 0.99 9 3.29 171 0013 82 0.63 6 007 241
10 0.99 17 3.25 163 0.02 78 062 12 010 212
15 0.97 .25 3.25 155 0.03 71 061  -18 020 195
20 0.95 34 322 147 0.04 66 0.60 24 025 183
30 0.90 51 3.15 131 0.06 57 0.58 as 038 168
40 0.84 68 3.07 115 0.08 47 0.54 46 048 157
50 0.77 86 297 99 0.09 37 0.50 58 059 148
6.0 0.70 -106 2.83 84 0.10 28 045 70 072 142
70 0.64 126 266 69 0.11 21 0.41 81 085 138
8.0 0.61 -145 2.51 55 0.11 16 037 92 095 135
9.0 0.58 165 2.37 42 0.11 10 033  -104 105 118
100 0.57 175 2.21 27 0.11 7 030 -118 115 105
110 0.58 156 2.05 15 0.12 3 027  -136 1.24 95
120 0.60 139 1.87 2 0.12 ) 027  -157 1.31 838
13.0 0.64 125 1.72 -10 0.12 4 027 178 1.30 8.4
140 0.67 114 1.57 20 0.12 2 030 164 1.29 78
15.0 0.71 104 1.45 32 0.13 4 034 150 1.17 8.1
16.0 0.74 g5 1.32 41 0.13 8 0.39 135 1.14 78
17.0 0.77 86 1.19 52 0.13 12 044 122 1.07 79
18.0 0.78 80 1.09 61 0.14 17 046 111 1.00 70

Vbs =3V, Ips=30mA

0.1 0.99 -2 4.36 178 0.004 94 0.57 2 0.04 304
05 0.99 -10 4.36 171 0.011 82 0.57 -6 0.08 26.0
10 0.98 -19 4.30 161 0.02 78 0.57 -12 0.14 232
15 0.96 -28 427 153 0.03 72 0.56 -18 0.24 214
20 0.93 -37 4.19 144 0.04 67 0.55 -24 0.33 202
30 0.86 -56 4.02 127 0.05 58 0.52 -35 0.47 185
40 0.79 -74 3.83 11 0.07 49 0.48 -45 0.60 174
50 071 93 3.62 95 0.08 41 0.44 -56 0.74 16.5
6.0 0.64 114 3.37 80 0.08 35 0.39 67 0.87 158
7.0 0.58 -134 3.13 66 0.09 29 0.35 78 1.00 16.2
80 0.55 -154 2.91 52 0.09 26 0.32 -88 1.09 129
3.0 053 -173 2.71 39 0.10 2 0.29 -100 1.16 11.8
100 0.53 167 2.51 26 0.10 20 0.26 -114 1.21 109
110 0.55 149 2.31 14 0.1 16 0.23 132 1.24 10.1
120 0.58 133 2.1 1 0.1 13 0.23 155 1.25 95
13.0 0.63 120 1.94 9 0.12 10 0.24 -178 .21 92
140 0.66 110 1.77 -20 0.13 8 0.27 163 1.17 88
150 0.70 101 1.65 -31 0.14 3 0.31 149 1.05 93
16.0 0.73 92 1.50 -41 0.14 -2 0.36 134 1.03 9.0
17.0 0.76 84 1.35 -51 0.15 -7 0.41 121 1.01 9.0
18.0 0.78 78 1.23 -59 0.15 -12 0.45 110 1.00 8.7
Note:

1. S-Parameters are de-embedded to the bend of the lead as shown on back page.
2. Gain calculations:

2 2 2
MAG = JI?.I. (Kt\/K2-1 ).WhenK£1,MAGisundeﬁnad and MSG values are used. MSG--l:ﬁ]I-,Ka 1*1‘;lls'lss“ll 218221 A .St S22- S21 Stz
12 12 12521

MAG = Maximum Available Gain
MSG = Maximum Stable Gain
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NE76038

OUTLINE DIMENSIONS (units in mm)

PACKAGE OUTLINE 38
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ORDERING INFORMATION

PART AVAILABILITY PACKAGE
NUMBER OUTLINE
NE76038 Bulkupto 1 K 38
NE76038-T1 1K/Reel 38




