SMF-03140~

ELECTRONICS

Samsung Microwave Semiconductor G ain °ptimized
GaAs FET
2-14 GHz

Description Features

The SMF-03140-200 is a packaged version of the SMF-
03100-200. The chip is a 300 um n-channel MESFET with
0.5 um gate length, utilizing Samsung Microwave’s gain
optimized G10 process. The SMF-03100-200 active layer
is formed by ion implantation. Ti/Pt/Au gate metallization
and large “T” cross section minimize parasitic resistance
while providing high reliability and ruggedness for RF
overdrive. Ohmic metallization is Au/Ge/Ni.

Assembly techniques complement the ruggedness of the
chip. Eutectic die attach, thermocompression wedge bond-
ing with gold wire, and a 70 mil hermetically sealed metal/
ceramic package make the SMF-03140-200 suitable for
the most demanding applications.

The chip devices are selected from Samsung Microwave’s

Military Grade wafers, using 100% on-wafer DC probe data.

The assembly process includes pre-cap visual inspection
and 100% leak testing. Electrical tests include DC and RF
performance to the Electrical Specifications listed.

Standard shipping containers are conductive Gel-Paks with
conductive foam liners, sealed in metallized bags for addi-
tional ESD protection. When specified by Source Control
Drawing, the SMF-03140-200 can be supplied with 100%
screening and Quality Conformance Inspection, such as

described in MIL-S-19500. Customers with special electrical

test or screening requirements should contact the factory.
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Dimensions 1n millimeters {inches)

* +19 dBm output power with 9.5 dB associated gain
at 8 GHz

* 14 dB MAG with +14 dBm associated output power
at8 GHz

* Large cross section Ti/PYAu gates enhance durability
and reliability

» Custom electrical test and screening available for
source control drawings

*» Chip devices are selected from standard Military
Grade wafers

¢ Hermetic metal/ceramic package suitable for hi-rel
applications
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RF Electrical Specifications at T = 25°C (Vps = 6.0 V, Ipg = 50% Ipss )

Symbol Parameter Frequency Units Minimum | Typical | Maximum
MAG Maximum Available Gain 8GHz dB 12.0 140 |
12 GHz 100
Prag Output Power at MAG Tuning 8 GHz dBm 140
12 GHz 140
P18 Output Power at 1dB Gain Compression . 8GHz d8m 18.0 19.0
12GHz 19.0
Ggp 1dB Compressed Gain 8GHz a8 95
12GHz 75
NFO Optimum Noise Figure, VDS =40V, IDS =20% IDSS 8 GHz dB 15

Note:  Because Maximum Available Gain is not formally defined from the S-Parameters at some frequencies, values shown are
Maximum Tuned Gain.

DC Electrical Specifications at T = 25°C

Symbol Parameters and Test Conditions Units Minimum | Typical | Maximum
Ipss Saturated Drain Current, Vpg =3.0V, Vgg =0V mA 60 75 100
Vp Pinch Off Voltage, Vpg = 30V, Ipg = 1.0 mA v -31 -21 -10
(S Transconductance, Vpg =3.0V, Vgg=0to 0.5V mS 4

Product Ratings

Maximum Operating Conditions
Symhol | Parameter .
Recommended Absalute
Vs Drain to Source Voltage H70V C A0V
Ves Gate to Source Voltage -35V -50V
TeH Channel Temperature, +180°C +250°C
Operating
Ts1g Storage Temperature —65°C to +180°C —65°C to +250°C

Note:  Permanent damage may result from operation at conditions beyond
absolute maximum ratings.
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SMF-03140

Typical S-Parameters {Vps = 6.0 V, Ips = 50% Ipss )

$11 $n $12 S22
Frequency
(GHz) MAG ANG dB MAG ANG dB MAG ANG MAG ANG
20 0954 -502 941 2956 1335 -3106 0028 579 0764 282
30 0891 -723 885 2771 1134 -2864 0037 447 0733 -394
40 0846 -954 849 2657 935 -2674 0046 304 0701 -507
50 08N ~1204 820 2570 723 -2620 0049 180 0671 —630
60 0786 -1460 770 2428 510 -2585 0051 (s 0642 776
70 0756 -1698 678 2182 305 -2620 0.049 16 0624 -945
80 0736 1721 566 1919 131 2674 0046 22 0612 -118
g0 0744 1593 492 1763 =17 —2694 0045 —14 0609 =127 4
100 0765 1461 440 1659 -167 —26 56 0.047 31 0625 1409
10 0774 1311 378 1545 -331 -2535 0054 54 0661 —1549
120 0754 1174 260 1348 ~489 2335 0.068 29 0676 =177
130 0719 1089 189 1242 -625 —2322 0069 —41 0675 1749
140 0682 1017 123 1152 7290 —2350 0075 -139 0667 1650
Typical S-Parameters (Vps = 4.0 V, Ips = 50% Ipss )
811 Sz S12 S22
Frequency
(6Hz) MAG ANG iB MAG ANG dB MAG ANG MAG ANG
20 0954 —495 980 309 1342 -2990 0032 583 0708 —290
30 0892 -713 925 2.901 114 4 2733 0043 446 0678 —406
40 0846 —941 887 2776 947 -2551 0053 301 0643 524
50 0812 -1189 8.61 2 696 737 2473 0058 169 0607 —652
60 0787 —~1443 811 2544 526 —2429 0061 53 0571 -805
70 0752 -168.2 72 229 324 —24 43 0060 -30 0548 -975
80 0732 173.6 610 2019 153 -24 88 0057 -96 0536 -1149
90 0739 1608 536 1853 08 -2535 0054 =122 0537 -1305
100 0756 1476 480 1737 -139 2535 0054 -106 0553 1439
110 0766 1326 422 1625 299 -2473 0058 97 0585 1579
120 0747 190 3N 1430 456 —2322 0069 -153 0606 1749
130 0716 1106 238 1315 -596 -2335 0068 =222 0603 1727
140 0678 1038 180 1230 —685 2297 0071 =259 0603 1632
BE 7964142 0017961 971 W @R
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Noise Figure and Gain Performance
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Typical Noise Figure and Associated Gain vs Frequency Vpg =40V, Ipg=20% Ipgg

Typical S-Parameters (Vps = 4.0 V, Ips = 20% Ipss )

Sn S21 S12 S22
Frequency

(GHz) MAG ANG a8 MAG ANG dB MAG ANG MAG ANG
20 0960 —467 835 2614 1357 -2840 0038 578 0703 -296
30 0908 673 787 2474 1163 -2551 0053 438 0674 —416
40 0865 -891 759 2396 969 -23 61 0066 290 0.639 -539
50 0832 -1129 745 2356 761 2262 0074 145 0.600 674
60 0804 -1379 707 2257 550 2194 0080 04 0.560 836
70 0769 1622 624 2051 344 2205 0079 -112 0.532 1012
80 0.741 1790 517 1812 169 -2262 0074 =216 0.519 -1186
90 0746 1660 442 1663 22 2322 0069 284 0.520 -1342
100 0.762 1527 389 1565 -124 -2388 0064 -304 0537 1475
10 0.774 1376 332 1466 -285 2415 0062 314 0566 -1617
120 0.753 12386 232 1306 —442 2297 0071 -363 0583 -1784
130 0.723 1151 156 1197 -582 2388 0064 —436 0582 1691
140 0687 1084 090 1109 673 2388 0064 —446 0583 1601
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