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PREFACE

This Pinal Report describes research performed under contract No.
DAAHO1-76-C-0357 at RCA Laboratories in the Microwave Technology Center,
F. Sterzer, Director. It describes work done from 1 December 1975 to 31
December 1976. The Project Supervisor is S. Y. Narayan; the Principal
Investigators are H. C. Huang and J. J. Napoleon. The technical support
personnel include W. F. Reichert, R. J. Matarese, P, F. Pelka, and A. San
Paolo.
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SECTION I

INTRODUCTION

The purpose of this program is to develop techniques for combining more
than one cell of FET at the chip level to increase the output power of GaAs
field effect transistors at X-band frequencies. The goals are to achieve de-
vice performance of 750 mW at 2-dB gain compression, with a linear gain of 5 dB
and a power-added efficiency of 102 in the 9- to 10-GHz frequency band. During
the course of this program, we have processed a number of GaAs wafers with
five cells on a pellet. We have also developed a technique of combining these
cells by gold ribbons. Devices having three, four, or five cells combined
were fabricated and tested. Four of these devices with an output power of 800
to 900 mW, a small signal gain of 5 to 6 dB, and a power-added efficiency of
7 to 20% at the 9~ to 10-GHz band have been delivered to the contracting agency.
The performance of these devices meets the program goals.

During the final period of this program, RCA Laboratories, under the
sponsorship of Air Force Avionics Laboratory, undertook the development of a
new device pattern. This new FET pattern, designated as 16G, has 16 gates in
one cell. The total gate width is 2400 um per cell. The 16G device is equiva-
lent to the combined 4~-cell devices delivered in this program. The design
goal of the 16G FET is 1-W output power at X-band. Although the 16G FETs are
still uvnder development, the first few wafers processed showed promising re-
sults. Three of the experimental 16G FETs were also delivered to the con-
tracting agency for evaluation. These experimental devices showed a small
signal gain of 6 to 6.9 dB, with an output power of 500 to 600 mW at 8 GHz.
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SECTION II

4-GATE, MULTICELL GET

The 4-gate FET has four gate stripes per cell. The unit gate stripe width
is 150 um. The total gate width is 600 um per cell. Figure 1 is a scanning
electron micrograph of the 4-gate pattern. There are five cells on a pellet.
These cells can be paralleled to increase the output power. During the course
of this program, various techniques for intercell connection were investigated.
To parallel the cells at the chip level, the gate pads and also the drain pads
of the cells are connected together by gold wires or ribbons. Several tech-
niques, such as pulsed thermal-compression bond, cw thermal-compression bond,
ultrasonic bond, welding and soldering were investigated. We concluded that
either the pulsed thermal-compression bond (Hughes model HPB-360 pulse bonding
system) or ultrasonic bond (Kulicke and Soffa model 422 ultrasonic bonding sys-
tem or equivalent) would be preferable. Furthermore, we prefer gold ribbons
to gold wires for intercell comnection to minimize the paras{gic,inductance.

In X-band frequencies, the parasitic inductance will/dégfdﬁérboth the bandwidth
and the gain of the amplifier.

Table 1 summarizes the four FETs delivered to the contracting agency.
Detailed Pout-Pin
are included in Appendix 1.

characteristics at 9, 9.5, and 10 GHz and S-parameter data

TABLE 1. PERFORMANCE OF MULTICELL FETs AT 10 GHz

Small Signal cw Qutput Power Gain Power-added No. of

Device No. Gain (dB) Power (mW) (dB) Efficiency (X) _Cells
B336b-4 5.2 844.6 3.5 19.7 3~cell
B336b-7 4.9 798 3.2 10.6 4-cell
B336b-45 4.7 784.7 3.1 7.0 5-cell
B336b-82 5.7 837.9 4.4 12.9 4=cell
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SECTION III

16-GATE FET

Toward the end of this program RCA Laboratories started the development
of a new FET pattern.* This new pattern is designated as 16G and 1is shown in
Fig. 2. There are 16 gates paralleled in one cell. The unit gate width is
150 ym, as in the 4-gate gtructure. The total gate width is 2400 um, equivalent
to four cells in parallel. The 16-gate FET is designed to provide 1l-W output
power at X-band. Since all the gates and drains are parallel in the batch de-

vice fabrication process, no individual intercell paralleling is needed.

DRAIN POST

<= SOURCE POSTS

GATE POST

Figure 2., 16-Gate FET designed for 1-W output
in X-band. Gold posts are plated in
the source, gate and drain areas. The
pellet size is 25 x 30 (mil)2.

The source and the drain areas of the l6~gate FET are about one-half of
the areas of the 4-gate FET. This reduction in the source and drain length
not only minimizes the rf phase shift in the cell, but also makes more effec-
tive use of the GaAs real estate. This new design will eventually lead to high

*This work is sponsored by the Air Force Avionics Laboratory, Contract No.
F33615-76-C1144,
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performance and low cost. The pellet size of the l6-gate FET is 0.025 x 0.030
(1n.)2. This is a better form factor than that of the 4~gate FET with a size
of 0.020 x 0.047 (in.)2.

At the time this final report was prepared, the 16-gate FET was still under
development. However, several GaAs wafers were processed, and the initial re-
sults are encouraging. Three experimental l16-gate FETs with associated Pout—
Pin data at 8 GHz were delivered to the contracting agency for evaluation.
The performance of these l6-gate FETs is summarized in Table 2. Detailed

Pout_yin data are included in Appendix 2.

TABLE 2. PERFORMANCE OF 16-GATE FET AT 8 GHz

Small Signal cw Output Power Gain Power-added
Device No. (ss) Gain (dB) Power (mW) {dB) Efficiency (%) Remark
2973-24 6.9 273.7 8.7 13.6 When tuned °
{ for best
2973-34 511 4.4 10.5 wath, su
2975-75 6.0 618.8 4.5 16.3 ss gain
of 8.6 dB
was ob-
served.
5
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SECTION IV

CONCLUSION

Techniques for combining multicell GaAs FETs to increase the output power
at X-band have been developed. Several multicell FETs with an output power of
800 to 900 mW, a small signal gain of 5 to 6 dB, and a power-added efficiency
of 7 to 20%Z were delivered to contracting agency. The performance of these
devices meets the goals of this program. In addition, three experimental
l6-gate FETs were also delivered for evaluation purposes.
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; APPENDIX A
'3 : RCA Corpoiation

DATA PACKAGE FOR MULTICELL FETs David Sarnoff Research Center
Princeton, Now Jorsey

-

FIELD EFFECT TRANSISTOR

SOURCE TERMINAL

DRAIN TERMINAL

GATE TERMINAL

GATE IDENTIFICATION. .
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-P CHARACTERISTICS
n_out

RCA MESFET P,

DEVICE: B336b~4
Yo =l Ipsso = —600  ma,
P, (a) B, (W) G (dB)

80 254.0 5.0

160 520.7 5.1

240 673.1 4.5

320 787.4 3.9

400 889.0 3.5

VG - =2 Vv, f=_9.0 GHz

I (mA)

385
404
393
351
317

out-Pin

P (W)

489.0 20.6




u RCA MESFET Pin-Pout CHARACTERISTICS

DEVICE: B336b-4

Vo= L5V, Ingso = 600 mA, Ve~ =2V, f= 9,5 CHz

B, (uW) P, 89 G(dB) I (mA) PPy @) nps ()
76 266.70 5.5 381

152 546.1 5.6 399

228 679.5 4.7 376

304 776.7 4.1 338

380 850.9 3.5 308 470.9 20.4

9




DEVICE:

152
228
304

380

B336b-4

10

RCA MESFET Pin-Pout CHARACTERISTICS
Insso = 600 mA, Vo =2V, f= 10 GHz
Pout(mw) G(dB) ID(mA) ut-Pin(mw) 225(1)
231.4 4.8 374
505.4 5.2 401
651.7 4.6 385
758.1 4.0 345
844,55 3.5 315 464.55 19.66
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NEW MEAS? Y PEE&&-.\“. FL:.L LLZA...::- “wudutﬂna
; os* Ves*
Pig CONN DEVICE EB336K-4 .Uy 1400 JCELLS 9/19/76 JIN
S ~--MAGN AND ANGLES?S
FREQ 11 23 12 22
8000.0 928 147 06JU“ -4 <4 e 1 604 172
8500.0 -+ 240 144 - W 1¢) =34 NOX b =& 1 o723 167
9000.0 ' 915 148 o446 =4 041 -64 o 756 1566
?2500.0 « 906 153 +419 -4 041 =63 79 1468
10000.0 834 1%6 « 378 - 4G + 040 ~-64 « 740 168
10500.0 +815 150 461 ~48 046 ~&6% 693 157
11000.0 «824 131 2515 63 052 ey 739 128
11500.0 «859 110 e A87 -89 . 0408 ~98 792 114
12000,0 « 889 100 351 108 036 121 803 98
TASK? PARAM? LIST? 2
NEW MEAS? N
FREQ H21 8521 G1 G2 GMAX u K
l i 8000.0 4.6 -3.7 Bed 240 6e9 .23 80
8500.0 G2 ~Ge2 Pe3 3.2 743 32 065
L 9000.0 3.7 ~7.0 7.9 X.7 4.6 13 1.57
; 92500.0 4.7 =74 7:9 4.4 4.3 19 1.63
;:" 1000000 301 "‘000 502 3:4 06 007 40?6
;3" 1050000 1.6 -7 4.7 2.8 9 07 3.05
‘ 1100000 =1 "509 4.9 3.4 Y ) 11 2,32
§ 11500.0 -4.1 ~&eb 9.8 4.3 3.5 .16 1.78
; 1200000 "70" "901 609 405 :’02 012 &.074
TASK? PARAM? LLIST? 1,4
NECW MEAS?T N
Z --MAGN ANU ANGLES!
FREQ 11 21 12 22
8000.0 13,277 79 RIS BT -8 1.879 ~36 13.010 10

8500.0 15.842 62 17.393 -13 1.500 ~40 P 535 29
9000.0 13.852 79 13.85%5 “19 1.268 ~43 ?7.030 38
9500.0 11.611 76 12,604 -24 1.223 ot I) 7,342 39
10000,0 10.976 64 12.807 -29 1.272 -4 8.984 32
10500.0 13.695 b6 15.817 -26 1.581 =43 13,227 A4
11000.0 22.723 74 18,991 -25 1,719 ~36 19,602 64
11500.0 34,082 80 20,106 -29 24079 -39 32,134 75
12000,0 4] .156 83 17.466 ~-36 1,773 -49 42,691 77,.

TABKT PARAMT LIST? »




Shan,

TADN Y FARAM

NEW MEAS? Y
CONN DEVICE

g --MAGN ANN

FREQ

8000.0
8500.0
2000.0
2500.0
10000.0
10500.0
11000.0
11500.0
12000,0

TASK? FARAM
NEW MEAS? N

FREQ

8000.0
8500.0
9000.0
9500.0
10000.0
10500.0
11000.0
11500.0
12000.,0

TASK? FARAM

NEW MEAS?T N

Z --MAGN AND
FREQ

8000.0
8500.0
9000.0
9%500.0
10000.0
10500.0
11000.0
11500.0
12000,0

foLlbly Ll
Vps* Ves® Ips
RIX6E-4 745y -0ty 350

ACELL &

ANGL.ES 2

11
A 1%4
930 148
P17 152
+ 200 157
-+ 331 1560
808 155
807 136
848 115
879 104
?LIST? 2
H21 521
Seb -2.8
5108 _.4'5
4,9 -bed
HSeb -& .83
4,1 w741
Joid R e 4
1.8 4,7
=2.0 e
-5 -7l

? LIST? 1,4

ANGLES ¢

11
10.967 7%
13.787 a1
12,136 78
9.940 73
P+ 445 59
11.731 61
19.989 71
30,798 79
38.301 62

TASKT PARAMT LIST?

|

A
490
+ 459
VA4
G100
583

545

L

G1

S DDUANGGC VT
S T el R K A TR S

DA =IO S =

=

19.0364
15,294
13.9:8
1‘03&9
17056;[\
21,383
22071@
20007%

Iz

~21
~30

oy 4
[N ]

~27
~49
-4
w893

~83

104

2.0
2.9
3¢5
4.0
Hel
2.4
2.8
3.5

3.9

-8
12
~18
-3
-28
-26
-26
~-29
-36

/103,76 JJUN
12 52
065 =B e b06 175
T “&H3X 693 170
048 ~bb | 743 168
047 -4 o776 171
(146 s ] o /12 172
050 b 1 656 163
062 -7é 691 14%
+ 060 -9 747 120
D485 ~-121 770 102
GMAX i K
73 27 -4
7.4 e 33 b1
He3 ' 23 1.23
40‘5 020 1 054
1.1 08 366
1.2 .08 3.34
B 11 2.22
3.0 17 1.59
2,8 14 2,18
12 22
2.173 43 12.780 3
1.771 ~44 92.80% 20
1,492 . -48 8.4681 30
1.421 -80 7.2081 208
1,494 -5H3 8.906 iR
1,892 -48 12,281 29
2.295 -43 17.343 54
2:.496 -4%5 284749 70
2.216 -54 39.757 75
1




# RCA MESFET P, -P ut CHARACTERISTICS

in o

DEVICE: B336b-7

vy = 1.5V, Incso = 200 mA, Vo= =2V, f= 9.0 GHz
R, (uk) P, (W) G(dB) I (mA) P, ye P 1o () pa(®
80 217.8 4.3 600
160 471.9 4.7 637
240 659.5 4.4 609
320 786.5 3.9 571
400 889.4 3.5 542 489.4 12.0
o
13




RCA MESFET P in-P i CHARACTBRISTICS‘

DEVICE: B336b=7 _

VD = 7.5 v, IDSSO = 900 maA, vc = =2V, f =9.5 GHz

P ' (mW) Pou " (mW) G(dB) ID (mA) Pout'P FH (mW) E.A(Z)
76 215.90 4.5 596

152 469.9 4.9 635

228 622.3 4.4 602

304 704.8 3.7 565

380 793.8 3.2 537 413.8 10.3

14




RCA MESFET P 1n-Pout CHARACTERISTICS.

DEVICE: B336b-7

LA Ipsso
o in (wi) Pout (mi)
‘ 76 226.1
152 465.5
228 611.8
304 711.55
380 798

= 900 mA,

G(dB)

4.7
4.9
4.3
3.7
3.2

I, (mA)

596
634
599
558
526

15
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f= 10 GHz
}
out'Pin(mw) nPA(z)
418.0 10.6
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NEW MEAST Y

Vos* Ves* Ips
CONN DEVICE  RI3GR-7  Au5p-ts 420

S ~=~MAGN AND ANGLESS

FREQ 11
ROV0 4 0 967 - 134
3500, 0 J9B6 105
000.0 ' 956 a2
9500, 0 .946 68

10000.0 963 44

10500, 0 V899 17

11000.0 843 -22

11500.0 B77 67

12000.0 P29 ~105

TASK? FARAM? LIST? 2

NEW MEAS? N

FRER H21 621
8000.0 ~1,8 Rl TR
8500.0 ~4,9 567
900000 “700 “7'7
?500.0 R ACh | -85

1000000 ~d 44 "804
10500.0 37 77
11000.0 3.4 =69

11500.,0 ~%7 =71
1200000 ~Ge7 ~9+0

TASK? PARAMT LIST? 1,4
NEW MEAS? N

Z --MAGN AND ANGLES?

FREQ 11

8000.0 20,235 84
8500.0 38,569 i
9000.0 904666 87
9500.0 72563 @37
10000.0 121.004 20
10500.,0 399.332 70
11000.0 207.787 -63
11500,0 74.309 -80
12000.0 38,029 -84

TABKT PARAMT LISTY

4 CELLS 8/18/76 JUN
o | 12 "2
i 33 070 - 83 + 708
el g 062 120 /b
ey 101 +O53 147 o 7550
+ 377 123X OGL ~186 + 7486
S X8O 153 059 1449 724
411 ~178 + 06O 139 o677
o 452 144 065 106 ¢ 754
440 101 064 63 793
e 353 57 + 054 19 ¢ 761
G G2 GMAX U [
11.9 3.0 10.5 R §
15.5 309 1306 2.0%8 *043
10.6 346 6ob 42 33
?.8 K %) 4,8 o 29 78
11.4 3.2 b2 41 91
72 27 2] 14 1.72
Se4 Aeb 241 15 1.64
G b 4,3 3.0 23 1,02
846 Xea 3.2 22 1.19
2 12 22
210733 & 20537 '44 250850
24,781 0 2974 -4 43,325
30.,406 =11 3.6898 ~07 67,889
42,089 - 54709 -65 95,742
106,901 . I 15.097 -85 177.991
494,723 -132 721,600 -174 324,687
148,444 43 21.488 El 99.941
34,341 i1 5,005 -25 52,857
15.114 o 2,301 -40 29.145
16

124
97
70

52

25
-8
~45

-85

-121

65
73
73
70
56
-18
-66
-75
-70

89¢v0




RCA MESFET P in_Pout CHARACTERISTICS-
DEVICE: B336b-45
VD = 7,5 V, IDSSO = 1100 mA, VG = =2 Vv, f= 9,0 GHz
™ Pi.n(in Pout(nW) G(dB) I'D(“'A) Pout-Pin(m“) nPA(z)
80 296.45 5.7 786
160 508.20 5.0 803
240 635.25 4.2 799
320 738.10 3.6 173
400 834.9 3.2 724 434.9 8.0

i
§
it
E
;
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DEVICE:

76
152
228
304
380
456

B336b-45

RCA MESFET Pin—Pout CHARACTERISTICS

Ipsso = 0. mA,
P (W) G(dB)
222.25 4.7
457.20 4.8
622.30 4.4
698.5 3.6
793.75 3.2
882.65 2.9

p A f =95 GHz
i YL e ) e
760
807
805
803
777 413.75 7.1
735

18




'ﬂj RCA MESFET Pin-P e CHARACTERISTIC?

o

DEVICE: B336b-45

v, = 1.5V, Ipgso = 1100 ma, Vo= =2V, f=_10 GHz
Pyq (@) Pout ™) T T FousPun M0 0y (0
76 226 4.7 762
152 445.55 4.7 805
228 585.20 4.1 800
304 678.30 3.5 793
380 784.70 3.1 774 404.7 6.97
456 871.15 2.8 730
19
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NEW MEAS? Y
Vps* Ves* Ipg

CONN DEVICE RETAR--4Y Ay oy, Vi A) SRS B/1%/7/6 LIN
O ==MAGN ANLL SNGE B G

FREQ 11 21 12 22
83000.0 B39 163 Nl ) -1 070 ~He 629 137
4%00.,0 872 1658 430 B ] e OHH -8 639 134
?2000.0 899 1462 A ~11 <045 s 1614 142
2500,0 882 Lak P ARTY 10 G %6 TV 151

10000.0 o824 1456 v 303 o 1 PRATEN | =97 917 152
10500.0 727 1463 41b v 2 ) AT = 39 140
11000.0 o H74 147 s 421 ~3é 071 76 W 576 123
11500.0 782 135 409 —~A4 009 -9 657 115
1200040 +« 858 119 331 ~&Y 058 112 1694 102
TASK? FARAM? LIGT? 2
NFW MEAS? N

FREQ H21 621 61 G2 BMAX t N
8000.0 =17 ~5.8 53 aee 1.7 11 1.96
8500.0 ~3.4 ~7 3 b 2ad 1.2 10 2,20
2000.,0 -4 40 “3eb 740 2ol o5 09 2.48
?500,0 ~3¢7 ~%+% b4+ Lo/ - o7 OO 3.93

10000.0 3.0 ~3e3 4,7 Led ~2el 04 4,63
1050000 209 "'70\‘) 3':‘ ’o:..' ";‘09 003 5051
11000,0 e T3 4 -7 ¢S 206 e ~5.1 03 $5.77
11500.,0 “%el3 -78 4.1 ke “1 2 07 3.47
1200000 "803 “")06 5‘0 N "‘1»“ 00“ 5017

TASK? FARAM? ILIST? 1,4

NEW MEAST N

i Z --MAGN AND ANGLES:

FREQ 1 1 12 22
8000,0 8,650 03 18,0611 Q22 2.566 —~_? 22,920 52
8500.0 10,008 bbb 15396 17 26155 -1 22.763 54
9000.0 74959 &6 12.981 10 1.734 ~37 20,659 48
9%00.0 6.612 58 12,392 9 1,937 ~59 18,9862 36

10000,0 74545 44 14,382 1 2,301 —4? 20,227 31
10500.0 10.714 57 16.813 0 Q2.701 ~43 23,382 42
11000,0 17.041 %0 18,643 -4 $.138 ~ 44 29.194 53
11500,0 20,802 49 17,809 -9 2,950 -45 32.144 43
12000,0 290.55 79 15,333 -11 2,666 -S54 39,839 é8
20
TASKT PARAMT LIST?
R




RCA MESFET P, -P_  CHARACTERISTICS

DEVICE: B336b-82
v, " %5y, Lriue ® 900 mA, Ve " ~2 v, f= 9.0 GHz
el Poue b o e b i . Viad

80 344.9 6.3 583

160 653.4 6.1 620

240 840.95 5.4 575

320 980.1 4.9 530 660.1 16.6
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RCA MESFET P, -P . CHARACTERISTICS

DEVICE: B336b-82

o LAY Ipsso = 200 ™A, Vo= =2 £ Rl e

P, (uW) P, (W) G(dB) I (mA) Py ye~Py, (8 npp(®)
76 342.9 6.5 586

152 584.2 5.8 611

228 736.6 5.1 581

304 850.9 4.5 530 546.9 13.8




v RCA MESFET P 1n.Pout CHARACTERISTICS'

DEVICE: _B336b-82

vD = 7.5v, 900 mA, vc = =2 v, f= 10 GHz

P 1m(m!:l) P’:mt (mW) G(dB) ID(lA) P out-P m(IW) p A(Z)
76 279.3 5.7 581
152 545.3 5.5 623
228 704.9 4.9 604
304 837.9 4.4 553 533.9 12.9
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NEW MEAHB? Y

: : Yps® Ves* Ips
CLONN DHQTCE RRA4H-|-Q, e Aoy 1 CLLIES T LN
S c=MAGH AND ARG ES S
FREQ 11 w1 I, b
HO00, 0 268 ~173 o &0 10 o Y7 at e 650 155
83500.,0 8% 07 VO i PV “. s HB2 134
2000, 0 U3 176 R S ¥ 05 wl /708 119
QLOQ. 0 =00 L B P g - VA0 g ¢ « 109 145
10000.0 B3 - ~174 » 342 =24 péo tad 4688 144
10500 .0 +82F =TS N =10 ) B o T o652 1490
11000.0 » 83 17°a » A0 e 074 = bH74 116
11500.0 v 28 169 473 e U 00 - 77 » 731 97
12000.0 B0/ 158 ALY o A D42 -39 106 8%
TASK? FARAM? LIST? 2
NEW MEAS? N
FREQ H21 oM G - GMAX i K
8000,0 - o4 ~2.0 Hel 2.7 4.3 17 1.05
as00,0 “1.9 g s 7 267 2.9 . 1.49
‘700000 '“i:.\o:" "'()0:‘.:; oY \501 30‘.) olq 10C7
?500,0 -1.9 ook o Las 3.0 % 1% i.17
10000,0 141 =741 b S el e 11 2010
10500.0 e & 4.7 2ed 0 LOY ~eA0
11000.0 ) o 4 b 4.1 Y. oG O 2,44
11%00,0 8/ SRR 443 3% 1.1 1 195
12000,0 -9 7 33 5.8 3.8 1.3 14 Ls71
TASKT PARAM? LIST? 144
NEW HEAST N
Z --MAGII AND' ANGLES
FREQ 11 21 12 22

8000.0 5.443 ~36 Q2,763 24 2,684 -39 234775 53
8500.0 4,682 b 13.432 19 2,229 ~33 22970 59
2000.,0 34649 e 15,623 14 2,047 ~36 20.176 60
9500,0 3.478 “dé 14,143 1,927 ~41 12.590 1)
10000, 0 50195 =34 14.734 2,101 ~4%5 16.833 51
10%00,0 64109 -31 164791 20462 ~A4 20.788 53
11000,0 6.438 0 19.302 2,916 -41 32,019 63
11500,0 7.214 32 20,226 3,149 -39 43,737 70
12000,0 94707 65 17,380 - 2,794 ~41 52,987 74

24
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'J RCA MESFET P, -P_ . cumc'rnxsncsl
DEVICE: B336b-103
v, - 7.5 v, L 750 mA, Vo= =2V, f=9,0 GHz
P, (mW) By @) G(dB) I, (mA) Poue P in (W) npa (%)
80 326.7 6.1 533
160 605.0 5.8 521
240 756.3 5.0 480
320 840,95 4,2 464 520.95 14.97
§
J
§
25
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in

P_ _ CHARACTERISTICS
out .

RCA MESFET P
DEVICE: B336b-103
- 7. -
hta Ipsso = 220 mA,
Pin(mW) Pout(mw) G(dB)
76 304.8 6.0
152 565.15 5.7
228 730.25 5.1
304 749.3 3.9
380 787.4 3.2

V., = -2 V, f= 9-5 GHz

ID(mA) Pout-Pin(mw)

527
517
475
453
444

G —

nPA(z)

407.4 12,2




gl RCA MESFET P, -P . CHARACTERISTICS

DEVICE: B336b-103

vy = 15, Ingso = 150 mA, Vo= =2V, f= 10 GHz
B, (aW) P, (W) G(dB) I, (mA) IO ) npa (P
76 260.7 5.4 515
152 518.7 5.3 529
228 658.4 4.6 498
304 751.5 3.9 473
380 811.3 3.3 456 431.3 12.6

.
¢
%
g
%
E
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NEW MEAS? Y

Vs Ves® Ips

CONN DEVICE RIZ6R~103 Yy 3y 450 A OULLS B/237/726 )
W § --MAGN AND ANGLESS

FREQ i 21 12 22
#0000, 0 « 808 169 AN o 077 b/ o712 152
8500.0 « 851 1465 sHina B K 062 ~74 o755 150
2000.0 8349 167 PA24 =14 ¢ b ) -74 751 152
2500.0 869 171 » 408 -18 053 -73 o774 156

10000.0 847 176 419 1.6 o Q5% -7 o 739 159
10500.0 786 177 459 () 06X -73 683 152
11000.0 e 730 160 548 -37 074 -8 0 760 130
11500.0 781 137 544 - L0728 ~111 «802 111
12000.0 o734 133 v 245 -2 033 ~144 o773 97
TASK? PARAM? LIST? 2
NEW MEAS?T N

FREQ H21 821 G1 G2 GMAX U K
8000.,0 3.6 ~3.7 4.% 3.1 3.9 17 1.27
8500.0 o3 “e b Gedh Jed Y. 17 1.39
900000 ""03 "‘704 50 ] .;0(:- 107 01? ::0:.’7
2500.,0 o4 ~7+8 6ol 40 2.3 15 1.96

10000.0 1.2 =7 b Se%H 3:4 1.4 11 2005
10500.0 -l ~& 8 4,; o K .1 <08 3.33
11000.0 -1.3 ~He2 3.3 3.7 1.8 12 2.06
11500.,0 ~Xo7 -3 4.1 He5 Je X o319 1,38
12000.0 -11.7 -12.2 3.4 4,0 -4.9 w03 11.50

TASK? FARAM? LIST? 1,4

NEW MEAS? N

Z --MAGN AND ANGLES!

FREQ 11 21 12 22
8000.0 7,338 34 22,061 9 2.608 -51 14.584 48
8%500.0 7328 vl 15,870 4 1.984 -5 14,4629 57
9000.,0 6.600 49 13,442 0 1.718 -7 14,054 956
9500.0 4,953 43 12,620 -4 1,639 ek 4 12,096 59

10000,0 4.439 17 13.267 -7 1.730 -42 11,5086 44
10500,0 6.095 4 15.731 -8 C2.140 ~h2 15,225 48
11000.0 10.886 42 20,050 -8 2775 -7 23,311 68
11500.0 19.168 69 21.789 -14 3.109 -64 33,455 76
12000.0 22,509 b6 11,391 -38 1.553 -89 43.828 75
. 28 b
TASKT PARANTY LISTY
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l = 2 v4-----Ilinﬂll...-‘ﬁlnn..;nwv
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i ; APPENDIX B

DATA PACKAGE FOR 16-GATE FETs

RCA MESFET P CHARACTERISTICS

in-Pout

DEVICE:__2973-24 (16 gate)

D Vs Ipsso

P, (@) P e (@) G(dB) ID(-A) Pou:ff;p('") npa (%)
14.8 72.59 6.9 220

29.6 133.28 6.5 214

44.4 190.4 6.3 211

59.2 235.6 6.0 210

74 273.7 5.7 210 199.7 13.6




RCA MESFET P -Pout CHARACTERISTICS

in

DEVICE: _2973-34 (16 gate)

Ve 7 Vv, 1

D DSSO - “0 M. VG - L -2 V, f - 8
P, (mi) Pt (8) G(dB) Ly(mA) P out~Pin (@W) npa (%)
37 170.17 6.6 443

7% 304.6 6.1 442
111 404.6 5.6 443
148 476 5.1 445

185 511 4.4 443 326 10.5
222 535.5 3.8 441
30




RCA MESFET P m-Pout CHARACTERISTICS

DEVICE:__2975-75 (16 gate)

i | S R D

- 560 M. VG - -2.0 V, f - 8.0

Py (W) B, @H)  G(B) I (mA) P P (W) oy, ()

37 148.75 6.0 285

74 297.5 6.0 291

: 111 422.45 5.8 299

j 148 523.6 176.12 304
; 185 583.1 5.0 305 398.1 16.4
222 618.8 4.5 304 396.8 16.3

31
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