MwT-A7

26 GHz High Gain, Low Noise
GaAs FET

™

MICBOWAVE TECHNOLOGY

+  HIGH AVAILABLE GAIN WHEN BIASED FOR
LOW-NOISE :

« EXCELLENT FOR BROADBAND GAIN OR
OSCILLATOR BUFFER APPLICATIONS

- 0.3 MICRON REFRACTORY
METAL/GOLD GATE

« 250 MICRON GATE WIDTH

+  CHOICE OF CHIP AND TWO
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PACKAGE TYPES
»
DESCRIPTION CHIPTHCHESS = 125 MCFOND
The MWT-AT is a GaAs MESFET device whose nominal quartar-micron gate length and 250 micron gate width make it ideally
suited to applicatlons requiring high-gain in the 500 MHz to 18 GHz frequency range while exhlbiting low noise figure, The
straight gate geometry of the MwT-A7 makes it equally effective for either wideband (ex. € to 18 GHz) or narrow-band
applications. Processing which guaranteas low phase nolse makes the MwT-A7 particularly attractive for oscillator
LR applications. The chip is produced using MwT's reliable metal system and all devices are screened 1o jnsure raliability. All
o chips are passivated using MwT's patented “Diamond-Like Carbon” process for durabllity with no degradation in performance.
Designers can use MwT's unique BIN selection feature to choose devices from narrow Idss ranges, insuring consistent circuit
Dperatlon. ' MM#T’AT SSN . w;; L[JN
wT-A7T0 SN MwT-A710
RF SPECIFICATIONS AT Ta = 25°C MWT-A773SN | . MwT-A773LN
4 SYMBOL[PARAMETERS AND CONDITIONS EREQ | UNITS | MIN | TYP | MAX | MIN'| TYP | MAX
£ imum Noise Figure : TR
NFopt | Vhecp v IDSLTOmA 126HZ | dB 10 | 23 17 | 20
i in at Optimum Noise
) ga | Sanapim e, eHz | @ | 70! B0 | 70, 80
B Cutpit Power at 1dB Gompression B
P1dB | vDS=50V IDS=0.6x IDSS 12GHZ | dBm 18.0 18.0
b Small Signal Gain ‘ o
55G_ | VDS=50V IDS=06x IDSS 12GHZ | dB | 100} 11,0 10.0 | 11.0
i Recommended 1DSS Range - - 34-
ldss | for Optimum P1dB mA 8 | 70
MWT-AT70 T WWTATIS
(harmatic) {nun-la?rr‘nﬂlc)
178 :

MwT-AT,P1,0296




MwT-A7 |
DC SPECIFICATIONS AT Ta=25°C

SYMBOL | PARAMETERS ANDR CONDITIONS UNITS | MIN | TYP | MAX
ldss Saturated Drain Current mA 26 98
_ Vds=3.0V VGS=0.0V
Gm Transconductance mS 36 45
Vds=3.0V VGS5=0.0V ]
Vp Pinch-off Voltage v 15 | 45
Vids=3.0V [DS=1.0 mA \
BVGSO | Gate-to-Source Breakdown Voltage 50 | 8.0
Jas=-0.4 mA, igd=0 .
BVGDO | Gate-to-Drain Breakdown Voltage -6.0 -8.0
lgd=-0.4 mA, lgs=0 _ ‘ -
Rth - Thermal Resistance*  MwT-A7 Chip *CW 180
MwT-A770,A773 - 380*

* Overall Rth dapands on case mounting

MAXIMUM RATINGS ATTa=25°C

SYMBOL | PARAMETER UNITS | CONTMAX! | ABSOLUTE MAX 2
VDS | Drainto Source Voltage{ V|  See Safe Operating Limits
‘Tch Channel Temperature °G +150 +175
Tst Storage Temperature °C -85 to +150 +175
Pin RF Input Power mw 80 120 |
NOTES: 1. Exceeding any one of these limis In continuous operation may reduce the mean-time-to-fallure below the
dasmﬂgc?ua!s.
2. Fxcoading any one of thesa limits may cause parmanent damage.
SAFE OPERATING LIMITS —— ' r
va. Case Temperature — ﬁﬁw’ﬁmﬂ?ﬁm DEVICE EQUIVALENT CIRCUIT MODEL
150 Lg Rg Cgdl Rd td
O— W T I —
GATE Cas , kwa DEAIN
100 prwne I am =L Cue
g = g = u ? Cpo
E g
% As %
0 La
source '-—l-"“
Vds (V)
PARAMETER VALUE PARAMETER - VALUE
Gate Bond Wira Inductance g 075 nH Source Resistance Hs 260
(ate Pad Capacitance Cpy 05 pF Source Inductance K 025 nH
(ate Resistance - | Rg 20 Drain-Source Reslstance Rds 250 Q
Gate-Source Capacitance - Cgs .30 pF Drain-Source Capacitance Cds 05 pF
e, |G| | . | & P
ate-Drain Capacitance . rain Pad Ca nee D21 p
Transconductaapnce gm 53 mg - Drain Inductance _ Lclpd 25 nH
Transit time tau 25 psec

MwT-AT.P2.0286
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MwT-A7

MwT-A7LN Chip: VDS =30V, DS = 12mA

FREQUENCY | NFMIN [ GAMMA OFT l ™
GHz dB _[“WAG [ ANGLE | A0 20 Gt / 200 &
1.00 030 | 095 3.7 | 055 — . §
2.00 033 | 086 191 | 0.48 g 15 150 &
4.00 060 | 073 385 | 0.4 = Fr!
6.00 086 | 062 583 | 087 £ 1.0 100 ¥
10,00 133 | 051 986 | 033 F P g
12.00 1.55 0.49 117.7 | 0.91 ‘ 5.0
16.00 196 | 051 | 1504 | 029 05 __ﬁfﬂb’" B
1800 - | 215 | 053 | 1637 | o027 - oo T
1 ) 4 6 8 12 20

RECOMMENDED ASSEMBLY CONFIGURATION

Shown below I the assembly and bonding configuration used for S-Parameter measuraments of the MwT-A7
chip. Thig configuration ig recommended for optimum parformance. For single-bias applications the gold blocks
may be replaced by capacitors. An additional interconnecting bond would then be required. Contact MWT for

additional applications information.
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WwT-A7 , MwT- A7
DUAL BIAS OPTIONAL BONDING

ThiaLoka \- 'IDX‘IG%%
et I {2EACH)
PEFETIENGE 0 22 INPUT BoNp
PLANE CHCLIT \”;I%EAHE
TOML
CANETER
o USED TO OBTAIN *5" DATA R
PONDING, CONFIGURATION G W/ For o corRourafion 1o Ea Ut whees RIGRRURTS Tt o -7 or s HEES 710, Ak kr Agicaion Mo DEV 101,

"Conteet Mo T Jor Enneivy) Ennfyuinaon n b e whon substiulin) b BT -7 o MEC T10, AN R ApYWERic) NSt DEVH0T,
BIN SELECTION S
Every MwT-A7 wafer has been probed for idss and the data stored on computer disk. Customers may sglggt from
Idss values in any of 18 current bins, as shown below, to insure consistent performance In their circuit. . The
shaded bins are typically available in smaller quantity and caution is advised before designing these bing inito high
production applications. MwT’s “Smart Wafer Picker” reads the stored Idss Data from the disk and devices from
customer selected bins are quickly and automatically picked from the wafer and loaded Into shipping;@ontﬂiﬂerﬁ-‘

| 8 9 (10 |11 (12 |13 |14 | 15 .
98- | 42- | 48 | 50- [ 54 | sa |2 |66 | T | 74 | 7B | B2
58 82

BINACCURACY
Due to the effects of temperature, dc loading and probe tip vamishing, the IDSS from the *on wafer” probing of ary MwT device may -
ditfer after t has been attached to a proper heat sink and tesled in an RF or DC dircut. o g

Because of the aforementioned effects, the IDSS distribution may deviate as much as +/~ 1 hin within the range fd"
gach die shipping container, and +/- 2 bins within the selected range. . :

MICROWAVE TECHNQLOGY 4288 Solar Way, Fremonl, CA 94538 « (510) 651:6700 » FAX: (510) 651:2208 MwT-A7.P3
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| MwT-A7
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TYPICAL COMMON SOURCE SCATTERING PARAMETERS
MwT-A7 CHIP BIASED FOR LOW NOISE FIGURE: VDS =30V, IDS =10 mA

FREQUENCY M 3] 512~ 7 B L
[GHz MAG ANG MAG  ANG MAG  ANG MAG  ANG
1.00 . 1.5 206 1645 02 -78.0 - - .68 57
200 95 -21.3 2,20 160.2 04 730 5 119
3,00 85 1.8 218 151.1 06 687.3 B4 -17.8
A00 S 422 212 117 0B 6813 ' .63 S35
500 B 521 205 1332 09 558 81 9.2
.00 .89 £1.2 1.99 1264 1 50.2 59 34,3
7.00 .88 =704 1.93 1173 12 447 .58 294
B.00 B8 795 1.80 1091 JAd 0.2 56 4.6
| 9,00 B H7.5 1.77 1021 14 ] o4 -43.8
: 10.00 B -06.2 1.7 851 14 27.4 Sl 551
12.00 80 ~110.8 1.57 g1.4 a4 17.6 A8 84,6
14,00 .78 -121.7 1.45 805 15 13.9 A5 738
16.00 78 -130.8 1.34 584 15 8.2 A4 454
18.00 B0 1394 1.28 482 15 1.0 43 854
] 20.00 .79 -148.5 1,18 ara g4 4.6 A -107.3
| 22,00 J8 1529 1.09 286 14 -105 48 1115
‘ 24, 78 -155.7 105 . 197 14 -17.8 A7 1264
26,00 78 -160.1 1.02 10,7 14 3b2 A7 -135.4

MwT-A7 CHIP BIASED FOR GAIN & POWER: VDS = 50V, DS =0.6 IDSS =30 mA

FRAEGQUENCY 1 Lol 512

. 2 MAG ANG MAG ANG MAG  ANG MAG  ANG
1.00 a8 -14.3 3.66 1674 2 765 10 5.4
2m - 267 3,53 157.7 3 4a 69 11.3
3,00 84 Bcl-1 3.48 147.4 .04 €5.2 B 187
4,00 01 521 34 1374 .08 59.1 &8 -21.8
5.00 B8 £3.7 a1 1253 .06 53.5 B4 26,6
B.00 B8 A0 288 120.2 o7 49.2 82 308
7.00 B4 843 28 120 08 442 Bl 348
800 a2 438 2,68 104.0 08 383 09 38.2
9.00 81 -102.2 251 ar2 08 M7 57 -43.4
10.00 B0 1114 240 804 09 28.9 55 A7.6
12.00 77 -126.6 R 774 08 21.9 52 £44
| 14,00 75 -135.5 1.4 666 .08 24.0 a1 6249
16.00 T -143.8 1.79 582 . 184 Ay - a3
18.00 79 -151.8 1.68 46.0 08 15.2 A9 818
20.00 78 1603 1.53 35,8 firg 84 A7 1.7
22.00 18 641 1.43 22 .08 1643 53 -102.4
2400 76 -186.7 1.37 184 88 14 L -111.4
26.00 75 1718 132 a8 08 1.5 53 -121.3
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MwT-A7

TYPICAL COMMON SOURCE SCATTERING PAHAMETEFIS
MwT-A770 BIASED FOR LOW NOISE FIGURE: VDS = 3.0V, D8 =10 mA

FREQUENCY T T 512 52

(G . | MAG ANG MAG  ANG - MAG  ANG MAG  ANG

1.00 ar 231 206 198.1 02 689 67 186

200 b 422 188 {39 04 559 B85 338

2.00 88 588 170 {23 6 482 £ 452

400 a2 735 158 1088 07 843 6 548

500 76 -86.4 151 @2 06 252 &0 B0

6.00 75 1022 | 152 s 06 29 5 08

8.00 T 1413 | 161 543 A 53 A8 a7

10.00 74 1714 185 158 08 ar2 42 4%

12,00 B5 1323 | 148 203 06 402 A 1702

1400 %2 1103 118 512 06 526 B8 1385

16.00 8 24 | 10 812 05 858 T4 1283

i ) 18.00 J0 . 832 & 02 04 BB 68 107.0

4 2000 85 33.4 M 1462 o7 850 & w4
#
i

i MwT-A770 BIASED FOR GAIN & POWER: VDS = 50V, ID5 = 0.8 IDSS = 30 mA

FREQUENCY 511 821 GER s -

; (GHz) MAG ' ANG MAG  ANG NAG  ANG MAG  ANG

i 1.00 56 28.6 61 1560 02 éan (- N -17.5

: 2.00 a 4.1 a2 185 03 850 0 820

,‘ 3.00 B4 8.5 285 188 DA 475 &8 429

; 4.00 . 823 250 1087 4 385 B5 582

; 500 70 959 243 918 0 36 82 574

| 600 B8 115 240 778 0 82 2 66

: 8.00 £ 542 242 485 06 104 B 810

1000 - | &7 1591 241 107 04 3.8 52 445

12,00 B 1202 215 248 08 22 55 728

14,00 86 82 171 578 0 20 71 1505

16,00 72 798 4R 890 08 22 Bl . 1319

18.00 59 533 109 1188 08 285 71

20.00 51 24.2 119 837 7 -89 78 B8.0

MICROWAVE TECHNOLOGY 4268 Salar Way, Fremont, CA 84538 - (510) 651-6700 - FAX: (510) 651-2208 N MuT-A7.P5.0295
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MwT-A7
TYPICAL COMMON SOURCE SCATTERING PARAMETERS
MwT-A773 BIASED FOR LOW NOISE FIGURE: VDS =30V, DS =10mA

FREGUENCY 511 8N’ &12 ‘ i

(&l MAG ANG MAG  ANG MAZ  ANG MAG  ANG

100 a7 -20.2 1.74 161.2 03 72.2 85 . 148

200 54 37.8 1.63 144.4 05 294 4 274

200 a 523 153 1203 o7 50.4 63 -38.0

4.00 85 -B5.7 1.45 1154 08 a8 B0 6.7

5.00 79 -T66 139 104.8 09 .8 .58 -51.9

6.00 78 .3 144 92.5 10 288 56 -80.1

8.00 70 120.8 155 g7.2 15 25 A2 851

10.00 .7 178.0 1.61 34 14 243 82 3.8

12.00 8 139.1 14 0.3 (b 41.9 8 {760

; 14.00 80 118.0 120 20.8 10 554 48 1597
! 16.00 82 4.4 1.03 -£2.4 09 684 b4 134.7
| 18.00 70 65.1 79 88.1 o7 585 & 1157
| 20.00 .73 352 a7 116.1 | 858 B4 8a.0

MwT-A773 BIASED FOR GAIN & POWER: VDS = 5.0 V, IDS = 0.6 IDSS =30 mA

FREQUENCY 511 521 512 522
3H2) MAG  ANG MAG  ANG MAG  ANG MAG  ANG
1,00 K -24.4 a79 1587 02 708 71 -148
200 k) -45.4 348 1399 04 572 &8 272
3.00 85 621 a1z 1237 05 497 & 388
400 i 777 287 1090 06 396 B4 adA
5,00 &8 -90.2 268 @i 05 328 B 478
| 6.0 5 1069 270  BS6 85 38 8 538
8,00 &0 -1563.1 273 598 o8 115 48 733
10.00 £ 157.8 266 250 06 88 a3 087
T 12,00 78 121.3 227 &0 .06 48 A 1551
14.00 85 103.4 190 332 08 5.2 5 17
16.00 75 786 183 -67.0 M 204 5 1490
18.00 61 484 122 949 a0 203 8 1278
20.00 64 20.4 117 1215 RERET¥ 1 1095
DEVICE HANDLING PROCEDURE
1) Open package in clean room environment only.
2) GaAs FETs are sensitive to electrostatic discharge. Precautions should be taken in handling, die
attachment, and bonding to assure that Maximum Ratings are not exceeded as a result of electrical

discharge.
3) Chips have been cleaned and are ready for die attachment. DO NOT attempt to re-clean.

4 Assembly should be performed with parts no hotter than 300° C. All circuit components (such as resistors
and capacitors) should be assembled completely before the FET is die attached, Assembly should be
performed ag quickly as possible. In general, no chip should be left at 300°C for over 2 minutes.

) Die attach with clean AuSn alloy under forming gas at 280 to 300° C. Scrub chip down with tweezers.
Thermal resistance is critically dependent on this operation,

6) Thermasonic wedge bonding is recommended. A .0015 in. bond fiat wedge at 125 to 150° C should be
used with a heater stage temperature of 200 to 225> C. Apply 15 to 20 grams of bond force to .001 in.
diameter gold wire with an elongation of 2 to 5%.

7 Store In a clean, dry, inert environment such ag nitrogen at room temperature,
8) CAUTION: Handling of chips other than as specified above may cause permanent damage.
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