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S8 ver det d3 ett nytt 4r igen och jag ska vdl forsdka hdlla igdng VIMG-bulletinen
ytterligare ett &r, men d3 miste ni hjdlpa mig med bidrag. Bidragen skall handla
om mikrov3gor dvs 1 GHz och uppdt. P4 sistone har jag bara fitit bidrag i form av
rapporter frin diverse fantastiska Sppningar. Det #r OK men skriv bara om anmirk-
ningsvirda kontakter, jag orkar inte med att skriva ned rapporter i stil med Dubus.
P4 tal om Sppningar, mdndagen den 24 januari hdrde bdde SM6CEN och SMEHYG en EA6-
fyr pd 432.220! Snacks om DX, men nil aktivitet. Nija, LABAE korde l3ngt ned i Syd-
tyskland p2 2%cm p& sondagskvillen si nog var det Oppet. Dock saknas nérmare info
om fyren pd KNalloxca.

NY MIKROVAGSMANAGER

Det ser ut som om vi f&r en ny sidan. Jozkim 6GPV har avsagt sig uppdraget och
budet gick bl a till SMAHYG som har tackat ja efter moget Svervigande och lite
dvertalning. Nu ska vil bara SSA styrelse godkdnna valet. Sjdlv kan jag inte

tinka mig nin mer lidmpad. Vi tackar Joakim for det jobb han lagt ned och dnskar
Carl-Gustaf lycka till. Visserligen dr HYG mycket aktiv och kommer att he mycket
att ge sjdlv men hela skaran av mikrovigsentusiaster midste hjdlpa till. Jag tycker
t ex att VHFspaltens 2 sidor i QIC #r for lite och borde kunna uttkas med yitterli-
gare en, men di miste det finnas bidrag.

NYA COWTESTREGLIER

I detta nummer av bullen publicerar vi EDR:s inbjudan till mikrovdgstest for 1983.
Kan vi inte komma &verens om att férsdka ta i detta och visa att vi faktiskt &r
aktiva och har grejor f6r de hdgre banden. Lis och pricka in i din almanacka.

THBJUDAL

SRAL:s VHF-kommitté och Turun Radioamatddrit OH1AA/OH1AU) inbjuder till stort
VHF/UHF/SHF-ndte i Tuliranta ca 50km norr om Abo (KV19b) den 10-12/6 1983. Man
kommer att Zgna mycket tid till Moonkounce och mikrovigor. Forhoppningsvis kom-
mer minst likauménga Si~grabbar resa dit som OH-pojkarna kom till Annaboda. Det
blir ju inget Annaboda i 8r varfdr det finns all anledning att ta sig over till
OH-1and

gn OH1DP Hans-Erik Krokfors JCKU

OHBNG med nytt rekord pd 1296 Miz?

Just i skarven av nr 6/82 fick jag ett bidrag till bullen frédn Sam via CEN. Nu har
delar av detta redan publicerats i andra tidningar varfdr jag bara rapporterar om
ett gso med G4¥DH i AL vilket ar 1537km, fantastiskt! Grattis Sam, kor hart.

SP5CIC/SV® och undertecknad korde ett Q50 via minen pd 23cm i slutet av 82. Paul
kdr med 4m parobol och ett LABE dual tube amp med ca TOW vid mataren. Sj&lv hade
jag inte riktigt snurr pA mottageriet (FUZ 1&nat en pre amp) men det gick bre #nda.
Jag vill sli ett slag for EIE pZ 23cm med smd antenner, det gdr fint.

73 SLECKU
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INTERNATIONAL AMATEUR RADIOQ UNION

Billund, december 1982

Testindbydelse NORDISK MICROB@LGE-AKTIVITETSTEST

EDR indbyder hermed alle amatgrer i Finland, Norge, Sverige og
Danmark til at deltage i NORDISK MICROB@LGETEST.

Tid: Den 3.s¢gndag i hver maned fra k1.0700 til 2000 GMT.
Primere tidspunkter: 0700-0900 og 1800-2000 GMT.
Point. 1 point pr. km.
100 tillegspoint pr nyt QTH-locatorfelt.
Multiplier: 1.3GHz x 1,

2.3 GHz x 2
5.5 GHz x 5
10 GHz x10
24 GHz x25

Regler: Der anvendes normal rapportering med RS(T)samt QTH locator
I arsresultatet medregnes minimum 3 tester og maximum
9 tester. Der kgres ellers efter de normale Region 1 regler.

Logs: Deltagerne udregner selv deres point.
De udfyldte og underskrevne logs sendes senest den 10. i
den efterfglgende méned til:
Georg Landbo, OZ1FMB
Fasanvej 7
DK-7190 Billund

Dette er fra EDR's side tenkt som endnu et forsgg pd at fa gang
i en NORDISK MICROB@PLGETEST.

Rigtig god test.

E.DR. REG.1
VHF-CONTEST MANAGER

OZ 1 FMB
GEORG LANDBO
FASANVEJ 7
DK-7190 BILLUND
DENMARK




SK6UHF ATER NRV!

DE FLESTA HAR VAL MARKT ATT FYREN PA
432,925 AR IGANG [GEN, DEN AR PLACERAD

I VALLDA NARA KUNGSBACKA. GOTEBORG RADIOS
SANDARSTATION HAR VALVILLIGT STALLT UT-
RYMME TILL FORFOGANDE, KLOVERBLADSANTENNEN
SITTER | EN 75-METCRSMAST NARA HAVET,

VMG HAR OVERTAGIT FYREN FRAN UK-5 FR 0 M
19833,

FREQ: 432.940 MHz

QTH: 1Q23j 60m ASL

POWER: 25W ERP in 30° (Aurora warning)

New UHF-beacon QRV.

g

oy
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2.5W ERP omni. (Tropo warning)
KEYING: Al carrier + call + QTH

From Nov.-82, SK7UHH is QRV permanently. During july to sept. the
beacon was QRV with 1W ERP (omnidirectional) for test purpose. The
result was very promising from the spectacular QTH on the island

of 0land. Best report during this test-period came from UA1ZAO, Alex
in Murmansk. QRB around 1550km!®!

The beacon is now QRV again with a permanent set up. Antennas are

one 1l7ele CUE DEE yagi and two stacked clover-leafs. So far only

2.5W output but during early -83 a final amp will be added to increase
the power to 500W ERP in 30° and 50W ERP omni. Hoping the 500W ERP will

turn out to be a good aurora warning.

We are very interested in reports both on tropo and aurora. On VHF-net
please call SM6CEN or SM6EAN for information. Written reports to SMHEAN
or SK7CA.

SMH6EAN

VMG HAR ANSOKT OM TILLSTAND FOR EM FYR PR 5760.800 ATT PLACERAS
| VARSFRG, SMEESG STAR FOR ARRANGEMANGET. VI HOPPAS PA TELEVERKETS
VALVILJA, MEN VARA 2320 MHZ-TILLSTAND HANGER | LUFTEN TYVERR,




VHEF and UHF LLow Noise

‘Preamplifiers

Bv G. H. Krauss,* WAIGFP

For the past 4 years, I have been sys-
tematically designing, building and testing
low-noise-figure preamplifiers (LNAs) for
30, 50, 144, 220, 432 and 1296 MHz. A very
early set of results, along with historical
background and basic theory, was reported
earlier.! A full report, covering some 200

..LNAs, is presented here, in '"cookbcok"
dﬁktyle. The measurements were done in an
engineering lab, using quality equipment;
noise figure was measured using the Y tech-
nique, a solid-state noise source and cali-
bration/measurement against a hot/cold noise
source of known accuracy. Even though I be-
™lieve I have removed all sources of error,
~ the reader is cautioned to interpret all
noise-figure listings as relative, with an
absolute accuracy range of -0.1/0.3 dB.

The layout for the vhf GaAsFET LNAs is
given in Fig.l, and for the 1296 MHz T LNAs
in Fig. 2. The remaining LNAs were all
built on a single-sided pc board (see Fig.
8 of ref),! soldered into a fully shielded
box; these LNAs differ only in (a) device
used and (b) input and output circuits ne-
cessary to match the chosen device for best
noise figure. I have found that only four
different types of matching circuits, with
values adjusted for each different band, are
required for use with the full range of de-
vices. Several possible bias circuits are
also shown.

The result tables list devices, for each
~.band, in order of increasing noise figure.
«:The Ga and Gr figures are forward and re-
verse gain, respectively, when the LNA is
adjusted for minimum noise figure. Gene-
rally, greater forward gain can be achieved,
but the noise figure will always be worse.
.Jhe difference between Ga and Gr is the gain
sgnargin Gm = -(Ga-Gr). The greater the val-
“~“ue of Gm, the more stable the LNA, especial-
ly with a reactive bandpass filter (cavity,
helical resonator and the like) in front of,
or after, the preamp. LNAs with a Gm value
of less than about 8 dB may be marginally
stable, and one with a value less than
about 3 dB will often oscillate when the
T/R relay presents an open circuit at the
LNA input. The noise measure M is an indi-
cation of the input noise figure of a long
chain of cascaded LNAs having the same NF

*16 Riviera Dr., Latham, NY 1211¢C
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and Ga; it is mainly given to show the ef-
fect of LNA gain, which should be about 10
dB greater than the noise figure of the fol-
lowing stage. Too high a stage gain will
lead to front-end overload, although it is
rarely the 1st LNA that is overloaded. How-
ever, the GaAsFET devices not only have the
lowest noise figures, but have relatively
high (and therefore desirable).third-order
output IMD intercepts (Iz); the Iz points of
some LNAs were measured and 1isteg in the
tables. Another LNA characteristic having a
bearing on IMD is bandwidth (BW); most bi-
polar devices require extremely broad-band
(BB) input circuits and substantially resis-
tive output circuits. This leads to higher
susceptibility of overload from out-of-band
signals (especially near fm and TV sta-
tions!). The GaAsFETs, having a much higher
input impedance for optimum noise figure,
allow a higher Q input circuit to be used,
although the Q cannot be too high or input
loss (and noise figure) will rise.

TO BREW AN LNA:

(1) Choose a device, based on the ta-
ble data; you make the most important
choices based on availability, cost and per-
formance. A key to the manufacturers, or
their agents if they do not sell direct in
the U.S., is provided.

(2) For the chosen device, obtain the
input and output circuits. If GaAsFET or
1296 n, see Figs. 1 and 2. Use the best
components you can obtain; remember that
you want to keep input loss as low as pos-
sible.

(3) Choose a bias circuit (the "ac-
tive" circuit - on the right - is recommend-
ed). The GaAsFETs have their own bias cir-
cuit in Fig. 1; at 1296 MHz, a separate and
well-regulated -Vi supply is necessary.

(4) Use the "Universal" layout of Ref.
1, Fig. 8; the vhf GaAsFET layout of Fig. 1
or the 1296 layout of Fig. 2, to build.

(5) Tune: monitor the current into,
and veltage at, the collector/drain feed-
thru capacitor and do not exceed manufac-
turer's ratings. Tune all L&Cs for maximum
gain. Now, set input circuit and bias for
minimum noise figure - do not touch output
circuit adjustments, if any.



I would be happy to correspend with any- would Ee appreciated.
one cecncerning these, or any other, LNAs if
an SASL is provided. Any leads on a reason-
sbhly accurate noise source for 2304 MHz Dec.

!Xrauss, "VHF Preamplifiers,"” #am Radio,
1979,
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30 Wiz PREAMPLIFIERS 50 MHz PREAMPLIFIERS
cosT KF {Ga | 6r | ow | M | ®Ww |INPUT jOUTPUT cosT XF rC.a Gr | om | M | B IneuT |OUTRUT
DEVICE $ MFGR | (dB.)KdB.)KdB.)KdB.)(dB. Y(raiz. )| CKT. | CKT. REMARKS DEVICE $ MFGR | (dB.)KdB.)NdB.)|(dB.)|(dB. }(MHz.)| CKT. | CKT. REMARKS
“5 3008 -10.000 71 _Jo.82 {18 .1-49 }30.9}0.83] B 1 12.2701-509t 11.50% ma  lo.et D15 3i-3: he.7p.97]2 11 1
TPLI6I2E-2 3.0 NEC 10.94 125 .%!-38 §12.5}0.94{ BE v I1i Re=2000 MELILI2E-2 3.20} HEC  :T.95 124.010-37 ] 8.0).95] BR v 211 }Re=250G
1.03 {23.54-34 llo.5|1.03] 28 1 ! TWED i 207 223 poepooele P TUNED
1.07 [21.04-39 18.0]1.08] BB II1 | III | Ra=508 1.13 122,035 N3.ol.31a1 B8 [ I1T | I31 [Re=50%
MA42001-504 11.s50] MA  |1.05 {18.0]-33 {15.0]{1.06] 10 11 1 HS 300H - 10.00] T1 1.11 15,5443 R27.501:°121 8B 11 1
IN204 2.00] - 1.21 116.61-38 |21.411.23] 3.4 | 1 1 DGFET MAL2014-509)- 9.00f MA _ {1.15 118.3¢437 |18.7p.1701m8 11 1
HAL2014-509 - 9.00] A {1.32 |14.01-48 134.0]1.37} 30 11 1 2WLL16 9.50] - 1.37 h3.0ol1s M2.0h.63[2 1 I FET
IN5109 1.25) - l1.es fis.4)-39 {24.6l1.49] B8 1 IIT | LoV IMD MA42003-509)- 5.001 MA  11.50 13.7128 4. 3)1.57 88 111 1
MRF901 1.55| M 1.47 126.21-36 | 7.8]1.47] BB 11 by 3IR204 2.00| - 1.5t 17.4F24.50 7.111.5315 b 1 DGFET ===
MPF102 0.35] n 1.60 116.0|-16 |*0.011.63] 1 1 1 FET NEG2138/7 4.00] Nec 11.55 l1s.0f27 D2.0f1.59)BB |1 w
2N4416 0.50] - 1.62 f13.24-22 | 8.911.69] 1 1 111 | FRT MEP901 1.55] ¥ 1.67 50332 [7.001.671B8 111 v
HRF904 1.250 M 1.65 123.04-35 {11.011.66} BB 1v v 285100 1.004 - 1.72 118.0}29 1.0 74} BB 1 111 [Low IMD
40673 1.7%] rRCA 2.1 22.0§-23 j*1.012.1 1 1 1 DGFET MRF204 1.251 M 2.0 [28.0 |36 8.02.0 BB pe's v
ALBS 1.75] ap 121 J26.71-49 §22.302.1 | B8 b4 11 [ LOW IMD ¥PF102 0.351 M 2.0 H3.0Fp27 N4.0P.1 1 1 FET
R£02135/37 | ~ 4.00f KEC [2.2 16.71-47 130.312.2 BB 1 v TIS-189 0.901 TI 2.1 20.0 F40 RO.O 2.1 2.2 1 I DGFET
0.90] T1 2.6 |14.01-64 |50.002.7 | 17 1 1 DCFET ALSS 1.75] AP 2.1 Pps. 846 po.2b.1 {BB |1 11T _|LOW IMD
1.90] aMp_ la.5 [22.9{-51 {28.1}4.5 | BB 1 111 jLow o u31o 4.00) STL 2.5 [10.34p26 N5.7R.7 |2 1 1 FET
2.25) A f6.1  118.3)-46 |27.7]6.2_{ BB 1 11t Jrow 10 40673 1.75| RCA [2.6 118.2 127 18.8P.6 |7 1 1 DGFET
MP1006 11.00} AND  }3.7 7.0F29 P2.0p.7 |88 |1 1
A . . 0} Ok
— Rs = source resiscance 30 1.90) A [4.3 Pp3o}bso Prok.3 [BB I I {LOW IMD
FET = fisld-effect trsmsistor A210 2.25{ AMP 6.3 h7.1p6s P6.9K.4 BB b4 I11 LOW IMD
DGFET = dual-gate FET
IMD = {ntermccdularion distortion
SE = single emitter/source lead
Y DOL - dual, opposed eaitter/source leads
= BB = Broadband
- A = Aertech
AMP = Amperex
AXD = AND Transistors
DXL = Dexcel
' HP = Hewiett Packard
M = Motorolas
MA = Microwave Associatas
MIT = Mitsubishi (Applied Inventionm, Hillsdale, R.Y.)
NEC - Nippon Electric (California Electronic Labs.)
PAN - Panasonic .
RCA - RCA
3IL = Siliconix
TI = Texas Instruments
144 MHs PREAMPLIFIERS 220 HHz PREAMPLIFIERS
©osT x¥ er { o= | M | Bw jzneur jouTPUT COST KF |Ga | 6r | om | M | sw |wpur ouTPUT
DEVICE $ MFCR | (dB.)KdB.)KdB.)kdn.)(dB. N(MHz. )| cxT. | oxXT. REMARKS DEVICE $ MFGR | (dB.)KdB.)KdB.)NdB. (B N(MHz.)| CKT. | CKT. REMARKS
- - .9{-28. .5§0.47¢ 16 1- 111 | GRASFET 13~
mcr-1400 | 23.00 | st |o0.e7 {20.0[-33 {13.0|0.47} 11 |1 o MCF-1600 | 23.00] MIT ]0.47 {19.9-28.4 8.30.47 230w
+23dBm
- .60, b II1 | GRASFET 13~
D432 25.00) nx. |0.49 {19.6}-29 | s.4fo.50] 18 |z 1L [opasrer 13- D-432 25.00f DXL 10.48 |18.4}-27.0 8.6[0.49| 28 20dhm
+
= - .3l0. 111 | GaAsFET 13~
McF-1200 | 13.00| 1t |o.51 |18.9|-29 |10.1]0.52] 20 |1 11 oaperer 13- nor-1200 | 13.00{ MIT {0.54 18.7)-30 [11.3]0.55} 50 1 1Buna
. +!
I5K48 4.00| PAN |o0.62 |27.2}-29 [+1.8]0.62] B8 |1 1 |bGFET I3~ ¥s213038 _1-15.00) 71 |0.86 [14.0]1-30 116.0]0.89) 24 11 1
+40dBa NE64535 7.50] xec l0.96 {19.0}-34 |15.0}0.97{ BB |1 v
NE21937 3.50) ®Ec jo.89 }21.0}-33 {12.0[0.90] B8 |} 11 v S 300 ~10.00{ TI__ {1.05 |14.5]-26 f11.5)1.08] 40 |1 1
B - 7.50| REC 11.00 }22.0[-36 {14.0{1.00] BB | 1 IV N273437 1.75] sec_l1.10 {18.5]-29 Nto.s{1.11] 2 1 1
Re, , F 1.75| wec l1.03 {22.0}-40 |18.0}1.04} B8 | 1 1 MAA2001-509 11.50] MA  §1.13 112.3-26 [13.7]1.20)1 B8 |1 1
MS3IC0R ~10.00f Tr |1.10 {17.0{-36 }19.0}1.12] 36 1 1 3SK97 ~ 2.00] paN_[1.23 l16.3{-195] 3.2}1.26] 32 1 1 DGFET
MA42001-500 11.50 | Ma | 1.10 |14.01-42 |28.0}1.14] BB b 1 MR¥904 1.250 M 1.35 |14.5}-28 [13.5]1.391 BB | IV v
mzou-sq&{‘ 9.00{ Mr {1.12 fzo.5{-28 | 7.5}1.13) Bn |1 1 MA42014-509 ~ 9.00] mA  |1.35 |15.1]-26 ]10.941.39] BB |1 1
3sK97 -~ 2.00] paR l1.17 118.9)-23 {*&.1]1.18} 21 X 1__ [DGFET NE21937 3.50] xec [1.36 13.5]-27 13 sl a1} BB} 11 w
MA42002-553~ 7,00} ma_ |1.22 |18.8]-26 | 7.2}1.23] ®B |1 1 MRF90L 1,550 ® 1.40 {18.11-24 | s.9l1.42{ 88 |11 v
: R 11.00 ) anp j2.37 l16.6/-28 J11.8}1.40] ®B_ | 1 v MA42002-509 ~ 7.00] mMa  l1.44 134.37-26 }11.7]2.48] BB } I 1
- 4 f1s00] 11 1.40 {15.0{~35 |20.0{1.44}{ 28 1 1 MP1006 11.00) aND j1.66 l15.1i-28 112.901.70] 8B |1 I
MRr90T 1.55| M 1.60 123.0/-28 {#5.0{1.41] BB { 11 v NE41632E2 3.30] nec |1.68 [13.0|-24 |11.02. 75! BB {1 1
MRP9I04 1.251 M 1.41 {12.0{-32 f15.0]1.43] BB | IV v 3K204 2.00] - 1.82 13.54-26 {12.5]1.89] 2 1 1 DCFET
wea1632e-20 3.30 ) wec 11 sa 113.7/-32 Vis aly s3f oms § 1 b NED2135/7 400l Nec_11.87 l20.8{-30 §9.2{1.88] 88 |1 1w
u3io 4.00f sir |1.60 |12.0{-27 J15.0|1.69} 2 1 1 JFET COMN GATE MA£2003-50% ~ 5.00] MA  }1.95 {16.5)-23 | 6.5[1.97] BB |1 1
IM204 2.00) - 1.64 J15.6}-29 113.4]1.68] 2 1 I bGFET 2RAL1E 0.50] - 2.0 l10.0|-20 |10.02.2 | 4 1 b FET
MA42003-509~ 5.00 | MA J1.67 f21.5{-25 {#3.5]1.68] BB | X 1 u3io 4.00] siL_|2.0 | 9.1]-28 18.9]2.2 | 4 1 1 FET COMIR G
xe0213%/7 ! coool wec f1.81 §23.5)-31 1 7. s{1 321 =m 1 v s.00 nec 12,2 129.37-26 [-3.3]2.1 {88 }1 1
INGi16 s.30{ - 1.90 j17.5§-20 |*2 sl1.93} 2 1 I FET 8.50) TI 2.5 {18.001-23 | 5.0l2.6 { 5.2 |1 b DGFET
285109 1.00| - 2.5 |12.5{-23 {10.5{2.6 | BB} 1 111 M 1.75) ap {3.1 23.0f-41 |18.043.1 { BB {1 111 | LOW IMD
T15-189 0.9} Tr  j2.6 |14.3}-39 |24.72.6 ] 3.1 |1 1 DGFET 40673 1.75| Rea de.3 l1s.1§-21 | s5.904.4 | 6 1 1 DGFET
ALES 1,751 AMP 126 §24.10-42 [17.9]2.6 | BB |1 IIT LoV IMD 285109 1.00] - J4.6 7.91-21 {13.1)5.1 [ B8 1 111 {1ow MO
RE22235 400§ NEc |2.8 [|17.0{-38 |21.0]2.8 { m8 |1 v A430 1.90) awp |4.9 {20.1]-43 |23.0{s.0 ! BB |1 111 | 10w DM
40673 1.75 | Rea 13.3. {13.9§-31 f17.343.2 § 14 |1 1 DGFET A210 2.25) amp 5.9 l1s.0{-39 f23.0l6.1 | B8 |1 111 |row mMp
MPF102 0.35 | M 3.7 _J11.0{-24 113.0]3.9 | 4 b b FeT
AL30 1.90 1 AP 4.1 {22.0i-47 |25.0j6.1 | 8 |1 113 pOw IMD
az0 } 2.25 | A 5.7 117.3]-43 §25.7|5.7 [ ®8 |1 111 ™MD
J308 100! st f6.2 {13.0{-18 |#s.0f6.4 | & 1 11 COMI GATE

BEF: D See Pigure )
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437 Wiz PREAFPLIF1ERS 1296 Miz PREAMPLIFIERS
T costT | %F lca | 6r | 6= | ¥ | B4 {inPUT loUTEUT cosT KF |Ca | Gr | Gm | M | BW | CKT
vice | s sk | (aB.3KeB.yKkdB.IKdB HaB. ROz )| CkT. | CXT. REMARKS DEVICE s MFGR | (8B.)KdE.)KdB. (B )|(4B. N(MHz )| ¥ | u | FKG REMARES
TElata ' 2| MIT |0,39 i18.2}-27 8.810.40] 20 1’ 111 | CaAsFET 13~ KE21839% 75.00f REC (0.62 }18.71-27 8.310.63)] 40 1X DOE _ ICaASFET
: : ! i +20dBo MCF1400 23.00f miT 10.82 {16.21-23 | 5.8l0.84] 45 IX DOE_ jCaraF¥T
iR.34-29 3 691051 56 41 11 swnzlxg; MT24483 s 00| wpe_lo.83 17.40-27 | 9.6i0 84 591X vor _ GaAlFET
! 3 +21dl -
D432 25 00l o 0.97 {16.6}-22 | 7.1f1.00: %% X DOE__ |GassPT-
21.6]-33 {1l.4{0.52{ 50 |1I 11 | GAASFET 13- -
‘ ’ : 1 +24dBa MCF1200 15 00l MIT 11.03 |1s.¢0-21 | 7.4lv07l o )x DoE |G FET
MGF1200 13.00] MIT |0.58 {20.4{-28 | 7.6]0.59] 25 1 III | GaAsFET 13- NE64535 7.500 NEC l1.40 }12.0]-16 {*4.011.48) 60 |X DOE
. i 1 +21dBw Ms21100E | -15.000 11  11.649 {12.0|-18 } 6.011.57] 140 IX DOE
HE24483 35.00] NEC |0.75 [15.31-25 { 9.7]0.76} 60 | I 11| GaAsFET NE645+
RE6L335 7 5ol nec lo.s6 J16.0l-26 ! 8.0l0o.88{ BE |1 v MRF901 14.55 - b1.e1 }19.9]-37 §11.111.62] 160 DOE__MA2AAU DES
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