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What do we want from an LNA?

Low noise figure < 0.4 dB
High gain > 35 dB

Good input and output match — minimizes interactions with
other stages

Stable — must not oscillate when connected to antenna

Cascadable
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What makes a good second stage?

Low noise figure < 0.8 dB NF
Enough gain to make cascade about 30 to 35 dB

Good broadband match for first stage
Stable
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Today’s Transistors

Today’s transistors have very low noise figures and
very high gain

High gain contributes to stability problems and
decreased input intercept point

Minimum input VSWR and minimum noise figure will
generally not occur simultaneously with same
matching network. Use of source inductance may help
but too much may cause instability
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ATF-3XXXX Series of PHEMTs

Depletion mode PHEMT technology - requires negative
voltage on gate wrt source

Ceramic and plastic surface mount packaging
Various gate widths 200u / 400u / 800u / 1600 u

At lower frequencies, l.e. 2 GHz or less, larger gate widths
offer lower gain and lower impedances which can
contribute to improved stability and lower matching circuit
losses

ATF-35143 - 400 u

ATF-34143 — 800 u
ATF-36077 -200 s [360] s ATF-33143 - 1600 u
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ATF-5XXXX Series of PHEMTs

Enhancement mode PHEMT technology - requires positive
voltage on gate wrt source

Plastic surface mount packaging
Various gate widths 400u / 800u and larger

Noise figure of enhancement mode devices 0.1 to 0.2 dB
higher than depletion mode devices

ATF-55143 — 400 u

@ ATF-54143 — 800 u
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A three-terminal two-port, such as the
FET shown, has four S-parameters.

S, , = voltage reflection coefficient,
both amplitude and phase relative to
50 Q source impedance

Polar chart Smith chart
S,, and S,, are commonly displayed on Sy
a polar chart. —
S11 = [iypu displayed on Smith chart —1
ST o

S22 = Loutput displayed on Smith chart —

~—

Sy
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What about Noise Parameters?!??!

I, (Gamma Opt) is the reflection

coefficient of the source impedance
presented to the device that allows 01
the device to produce its’ f_.

Impedance Matching
Network

Matching circuit losses often limit the
ability of the amplifier to achieve a Z0 —
noise figure equivalent to device f .. ﬁ V

I", not necessarily equal to S11° which - i
means noise match is not equivalent |
to a gain match

S11

S

R, (Noise Resistance) is used to
calculate the device’s sensitivity in For minimum NF, I, =T,

noise figure to changes in source For maximum gain, I", . = S11*
impedance, r, is normalized to 50 Q.
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Other measures of input characteristics
VSWR = Voltage Standing Wave Ratio

1+
VSWR =—
1-r]

Return Loss
RL = 10log|r|
Mismatch Loss

ML = 10 LOG (1 - T?)
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Input Impedance Match

Match to I"opt for minimum
noise figure

Noise degrades in circular
contours as match moves away
from I'opt

Degree of noise degradation is
dependent on Rn, the noise
resistance

Most amateur applications aim
for minimum noise figure and
accept input VSWR
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Simultaneous Input VSWR and Noise Match

new S11%*

........
O’.
.

Adding source inductance
rotates I'opt towards S, ,*

' Source inductance is series
feedback which effects gain and
stability

Its’ effect must be analyzed over
as a wide a bandwidth as the
device has gain

Avaco
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Output Impedance Match

S,,* =T, is the reflection coefficient of
the output matching network with
input terminated in I"opt, not 50Q2

Match to S,,* =T, for best gain/output
VSWR

LNA may not be unconditionally
stable when matched for best output
VSWR - Some resistive loading may
be required to reduce gain to improve
stability

Best output VSWR does not
necessarily guarantee best P1dB and
IP3.
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Using AppCAD for Circuit Analysis

 ApeCAD

.. your Personal Deslgn Assistant
for BF, microwave, and wireless applicotions

| [ Bt 1 [ e [t BEECEESILION -

Available for free
download at

http://www.avagotech.com
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ATF-36077 vs ATF-33143 Stability Factors vs Freq.

Stability Factor K
xitix) calculated from S

= parameters at each
' frequency, K>1 for
unconditional stability
ATF-36077 — K <1 at
all frequencies below
10 GHz
Disnen ' = ATF-33143-K <1
T, m B N | | = only below 4.2 GHz,
'“'?':::::J g*r_m Unconditionally stable jul, u2 K) e et ) N making the device
h 2 - LR e S B A less sensitive to
“Trw Zors source grounding —
O < better for VHF LNAs
oy
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ATF-36077 vs ATF-33143
S21 vs MAG vs MSG
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applies when K>1

SG = Maximum
Stable Gain

1000 2000 3000 4000 5000 6000 7000 8000 9000
Freauency (MHz)

I___; — 0 T ] T - ] DEEFE S e LR m
M| |06 % | Masow | Flrmose | Do | Tt | P s | B | Epesan| vt [ et it | QR (%4 € MM S ONIOIBES riime

TECHNDLOGIE®

Page 15

\ AvaGo



Contributions to Source Inductance

— LI LL—
1. Lead length from edge

YY) o 7YY of transistor package to

f bypass cap or plated
P?B % % through hole adds

Inductance
o 2. Use of a source resistor
— bypass capacitor can alter

circuit stability
LL (Leadlength) L (Leadlength) 3. The inductance

associated with the bypass
capacitor and the

L (Cbypass cap / PTH) D DL (Cbypass cap / PTH) equivalent inductance due
to the thickness of printed
circuit board

C (bypass cap) —~ —~C (bypass cap)
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AN 1128 ATF-36077 L Band LNA

BV R Ch LUTFUT

NP 1 L1

UHFLMNEC
A1 2006

J__ 'L'ISI

9;

o1 = 232 pF CHIR CAPALTTOR

c10
2= T pd CHIF CARSCITON I Fag k|
53 = NOT USED -

C4, CT = 1000 pF CHIF CARPACITOR

[ O e ROT USELD CET0RINDG SOHUHCES DEHEETLY

gl December 1996
CH, €13, €13 = 0.1 wF CHIP CARACITOR

1 C11 = 10pF CHIF CAPACITE

L1 = &7 0.007 DlA WIRE, 0.050" ID. 014" LEMGTH

L2 =018 T 033 uH RFC

LLYT Lo = FLATED THROH S HOLES TD HACKSHIE CHRIAIMIIFLANE (HHECTLY UMDER EACH LEAD
21 = AGLENT TECHNOLOGIES ATF-3807T PHEMT

Ri1= 100 OHW CHIP RESISTCR

H' = FEOT LISEL

R3 = 50 OHM CHIP RESISTOR

Rd = MOT LSED

HL, Hi = 10 & COEM CHIFF RESES TOH

RS = 1.3 k OHKM CHIP RESISTOR

RA =27k OHK CHIP RESISTOR {SETS DRAIN WOLTASE)

HD = 270 OHM CHIF RESTS TOR [SETS DEAIN CURHENT)

R10 = 16 OHM CHIP RESISTOR (UP TQ 27 OHMS QK

U1 = LINE&AR TECHMNOLOGY LTC 1 MEC S5 VOLTAGE COHVERTER

U2 = 5 VOLT REGULATOR TORD TR118500 \\ Ava G u
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Single stage ATF-36077

m
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2 Stages ATF-36077 Connected with 4.5 inches of 50Q Coax

m
freq=1.300GHz
dB(S(2,1))=34.703
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Simulation suggests potential stability concerns
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Better approach is a WD5AGO
using an ATF-36077 followed

MIN MIN MIN MLIN
T8 9 TL10 11
Subst="MSub1" Qubst="MSub1" Subst="MSub1" Subst="MSub1"
L P ‘W=80.0mil W=80.0mil ‘W=80.0mil W=800mil
L1 SN\NP1 L=1000mil L=1000mil L=500mil L=150.0 mil
L=40nH File="C:\S_DATAFET\F360772AS2P"
R=
B ] ] ] ]
L
L2
L=47nH
R= MIN
T T2
Subst="Maub1" Subst="MSub1"
‘W=200mil ‘W=20.0mil
T L=150mil L=150mi
RLC2
R=200m &R
L=25nH @y
C=70pF FRZ0 Ohy
& Subst="MSub1"
W1=1000mil
;Mi W2=100mil
= =R vl
RLC3
R=30hm
L=5nH
C=4700pF

SabFact
SabFact!
SabFacti=stab_fact(S)

Hu=39e+034 mil
T=7mi
TanD=02
Rough=0mil

Source Inductance

integrated 2 stage amplifier
y an ATF-34143 or ATF-54143

M.IN

T2
Subst="MSUb1"
W=1000mil - S2P
L=1000mi  SNP2

File="CA\S_DATAFET331434e:52p"

. v Term
R HLe Term2
Sept R SRLC8 oo
I e -
SUbSE'MBULT" g g e 100hm . [{__szmn e
W=100mil _ = .
ESDQ L=500.0 mil m: gg(‘)’“ﬂ‘ﬂ MLIN MLIN R6 C=33pF i Noise=yes
LQ=50=220nH . &g = MSub1 ' ;Lg ="MSub1 oo
MBI S MBub1"
Ny W=200mil
F=1000 MHz _
Mode=proportional o freq L=250mil
KRLC
SRLCT NLJ’N
R=30hm R
=5t bst="MSub1
C=470pF =100mil
L=7000mi
KLC
T w2
A 5 SRLCY =
!’4 Omil [I D=150mil f??_':m
H=620mil H=620mil =on!
’y o -
A r=07mi T=07mil R, CTTooeR
& Rho=10 Rho=10 >
W=250mil W=250mil R=750hm
SRLC 1
=
SRLC10
R=30hm
L=5nH
C=1000pF

Resistive Loading

AvaGo

Page 20

TECHRDODLOGIE®



ADS Optimized ATF-36077 First Stage

MLIN

L8

Subst="MSub1"
S2P WE50.0 mil
SNP1 L=50.0 mil

File="C\S_DATAFET\F360772AS2P"

MLIN MLIN

TL9 TL10
Subst="MSub1" Subst="MSub1"
W=80.0 mil WE80.0 mil
L=50.0 mil L=50.0 mil

s W) ] —wr
2:21 SRLC R SRLC
Num=1 SR R3 SRLC5

R=20m L2 R=10 Ohm R=20hm
R=50 Ohm
ﬁjgem L=25nH L=47 nH § L=25nH
_L S C=33pF = MLIN MLIN C=10pF
L1 T2
Subst="MBub1" Subst="MBub1" MLIN }
AW W=20.0 mil W=20.0 mil TL13
M3 | = ¢ L=5.0 mil L=5.0 mil Subst="MSub1
WE150.0 mil

VSUB SRLC2 L=150.0 mil

R=20m 3R VSTEP
MBub1 "
H=31 mil L=25nH = S R1 Step2
Er=4.5 C=10.0pF R=50 Ohm Subst="MSub1"
Mur=1 Y/ \/IA2 1. W1=150.0 mil
Cond=1.0E+50 VA 4 W2=10.0 mil
Hu=39e+034 it MWW |— D=150m D—15 0 mil D—15 0 mil D=15.0 mil VLN —_
T=7ml = SR.C H=31.0 mip& H=31.0 mil H=31.0 mil H=31.0 mil 3 SRLOA
TanD=.02 SRLC3 T=0.7 mil T=0.7 mil T=0.7 mil T=0.7 mil Subst="MBUbT" R=3 Ohm
Rough=0 mil R=30hm — Rho=1.0 — Rho=1.0 — Rho=1.0 — Rho=1.0 WE10.0 mil L='-| 4nH

L=1.4 nH W=25.0mil — We25.0 mil WE25,.0 mil WE25.0 mil L250mil 1000 oF

C=1000 pF P
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5.0

ADS Optimized ATF-36077 First Stage

4.5—
4.0 —
3.5
3.0+
25—
2.0
1.5
1.0
0.5—
0.0

nt(2)

s

~_ m1

— P
>~ -
~

0

1 2

m1

freq=1.300GHz
nf(2)=0.354

freq, GHz

3

StabFact1

mb
freq=910.0MHz
StabFact1=0.318

10
freq, GHz

dB(S(2,1))

10—

-15—]

-20—]

0 faa]

\ I

.

i L L R

m3
freq=1.300GHz
dB(S(1,1))=-2.824

freq, GHz

12

freq=1.300GHz
dB(S(2,2))=-6.779

v Ns]
Iz

0| Y |m2
J V/ \ freq=1.300GHz
10— dB(S(2,1))=22.880

-10— \\
1 S
-20— T~
7 U\7 o
B L I B L I RN
0 2 4 6 8 10 12 14 16 18
freq, GHz

This is about the best that can be had in stability if NF is not to be compromised
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Let’s take a look at second stage candidates

ATF-36077 200 u gate width depletion mode device
ATF-21186 750 u gate width depletion mode device
ATF-33143 800 u gate width depletion mode device
ATF-54143 400 u gate width enhancement mode device

Other candidates
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Optimized ATF-54143 Second Stage

5.0 : 07
45— 1
40— | -10
3.5 — \\\ =~ ]
30— | N ]
S 25— | | @3 ]
T 20— -~ g3 ]
15— 30 |
o \\E// 30 . |
0.5 — ]
00 T T T T T 1T 177 ‘ T T 1T T 1T T TT ‘ T T 17T T T T TT -40 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
0 1 2 3 0 2 4 6 8 10 12 14 16 18
m1 m3 freq, GHz |M4
freq=1.300GHz | "% € freq=1.300GHz | " "' freq=1.300GHz
nf(2)=0.492 dB(S(1,1))=-7.908 dB(S(2,2))=-14.084
10 207 m2
9 15— m2
87 freq=1.300GHz
_ = md ~ 107 dB(S(2,1))=15.035
freq=400.0MHz - 5
%’ 2; StabFact1=1.042 S
‘“ 35‘ a
/) 217‘ 5 ° L
= 10—
07
_1 I ‘ I ‘ I ‘ I ‘ I ‘ I ‘ I ‘ I ‘ I '15 I ‘ I ‘ I ‘ ‘ I ‘ ‘ I ‘ I ‘ I
0 2 4 6 8 10 12 14 16 18 0 2 4 6 8 10 12 14 16 18
freq, GHz freq, GHz
Avaco
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Optimized ATF-54143 Second Stage

MLIN MLIN MLIN
TL11 MLIN MLIN TL15 TL14
Subst="MSub1" TL12 TL16 Subst="MSub1" Subst="MSub1"
W=55.0 mil Subst="MSub1" S2P Subst="MSub1"  W=80.0 mil W=80.0 mil
L=100.0 mil W=100.0 mil SNP2 W=50.0 mil L=50.0 mil L=50.0 mil
L=100.0 mil  File="C:\S_DATA\FET\af541432d[1].s26Y.0 mil
) b ] F
SRLC .
SRLC5 Sy MSTER |
R=.2 Ohm Subst="MSub1" o P! | . R=.2 Ohm
L=.25 nH 1 INDQ We100mil  Subst="MSubi L=.25 nH
_ L3 Omil - \w1=10.0 mil _
C=3.3 pF 4 L=500.0 mil  \W2=100.0 mil MLIN MLIN C=6.8 pF
.I L=100 nH : TL6 TL5
Q=50.0 Subst="MSub1" Subst="MSub1"  MLIN
F=100.0 MHz W=20.0 mil W=20.0 mil TL17
Mode=proportional to freq L=45.0 mil L=45.0 mil Subst="MSub1"
Rdc=0.0 Ohm W=150.0 mil
L=150.0 mil
WL R e MSTEP
R4 V7 V6 Step3
s crsom| £|ozeomt [ 1 wistasoni
= Omi = Omi =, Omi .
T=0.7 mil T=0.7 mil T=0.7 mil W2=10.0 mil
Rho=1.0 == Rho=1.0 Rho=1.0 =k Rho=1.0 MLIN SRLC
SRLC = W=25.0mil~ W=25.0 mil W=25.0 mil —  W=25.0 mil TL18 SRLC11
SRLC7 Subst="MSub1"R=.3 Ohm
R=.3 Ohm W=10.0 mil  L=1.4nH
L=1.4 nH L=250 mil C=1000 pF
-l-_c=1ooo pF |
R
R=10 Ohm SRLC12
R=.3 Ohm
L=2 nH
C=10000 pF
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ATF-36077

RLC
SRLC1
R=20hm
L=25nH
C=33pF

i KRLC

MUB ez
R=20nm

MSub1 i

H=31 mil L=25nH

Ea5 C=100pF

Mur=1

Cond=10E+50

Hu=39e+034 w

T=7mi RLC

TanD=02 SRLC3

Rough=0mil R=30hm
L=14nH
C=1000pF

MN MUN MUN MUN
8 o 10 LT
Subst="MSub1" Subst="MSUb 1'Subst="MSub1" Subst="MBUb1"
L P W=500mil W=800mi  W=800mil W=550mil
L1 NPI L=500mil L=500mil  L=500mi L=1000mi
L=40rH File="C)S DATAFETF360772AS2P"
N e i}
-
RLC MIN
RLCS 4
R=500hm R=20nm SUbsE"VBUb”
L=25nH :_'\gDQ W=100mil
= MUN MN C=165pF L5000
I 2 L=100nH
Subst="MSUb1" Subst="MSub1" MN Q=500
W=200mil W=200mil i3 F=1000VHz
L=50mil L=50mil Subst="Msub1" Mode=proportional o freq
W=1500mil Rdc=00Ohm
L=1500mil
VSTEP R
Sep2 R4
SubsE"MRUb1" R=1000hm
Wi=1500mil
W2=100mil
MN RLC
3 RLC4 RLC
SubsE"MADT" R 3 0pm SRLCT
W=100ml | =14nH R=30hm
L=250ml  C=1000pF L=14nH
C=1000pF

=

cascaded with improved ATF-54143 Second Stage

MIN MIN
MIN MIN 15 14

12 16 SubsE"MEUbT"  Subst"MBUb1"
SibstMSb" 2P SbstE'MSUb1®  WB0OmI W=800mil
W=1000mil  SNP2 W=500mil L=500mil L=500mil
L=1000mi  Fie="C)S DATAFETf5414320[1]s2p{ =500 i

Sept Nurm<2
Subst"MSub1" =50 Ohm
WA=100mil MIN Noise=yes
W2=100.0mi

s
Subst="Maubt” VLN

W=200mi ol
L=450mil Subst="Mub1"
W=1500mil

L=1500mil
VSTEP

Sepd
Subst="Mub1"
W1=1250mil
W2=100mil

Rho=1.0 M.IN

| Rho=10
W=250mil

W=250mil

SRLC
SRLC11
R=30hm
L=14nH
C=1000pF

%

18
Subst="M3ub1"
W=100 mil
L=250mil

Page 26
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ATF-36077 cascaded with improved ATF-54143 Second Stage

5.0 T . 10

45— \ / 5

4.0 — \\ / o—, M

35— / = | %
. 30— ‘0 N0
S o5 \\ %5 i
S 20— \ mm 20—

ohe]

1.5 — 1

10— m1 -30

0.5 — B

OO T T T 17T T 17T 17T ‘ T T T T 17 T 1T ‘ T T T T T T 71771 -40 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘

0 1 2 3 0 2 4 6 8 10 12 14 16 18
m1 m3 freq, GHz |MA
freq=1.300GHz °% CH# freqg=1.300GHz """ * lfreq=1.300GHz
nf(2)=0.359 dB(r;S»é1,1))=-4-904 dB(S(2,2))=-12.991

10 40
=N | w0l freq=1.300GHz
< o =~ | dB(S(2,1))=37.878
8§ 54 | | 8
S 4 || o °
5 3 mb 3
2 freq=1.590GHz 20—
1 StabFact1=-0.202 |
0
'1 I ‘ I ‘ I ‘ I ‘ I ‘ I ‘ I ‘ I ‘ I '40 I ‘ I ‘ I ‘ I ‘ I ‘ I ‘ I ‘ I ‘ I
0 2 4 6 8 10 12 14 16 18 0 2 4 6 8 10 12 14 16 18
freq, GHz freq, GHz
Still some concern about stability
Avaco
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ATF-36077 ATF-54143 Cascade with Further Improvements

MIN
e MTEE ADS
SUbsEMELbT" ;e:‘_"mw
ﬁ;%cdom":' W1=500mi
: W2=200mil
W3=500mil
! T !
RLC MN
SRLC5 T4
R=20nm MIN Subst="MLb 1"
L=25nH TL21 W=200nil
C=33pF Subst="MSUbE300.0 il
W=500 il
L=100mil
INDQ
L3
L=47nH
Q=500
F=1000VHz
Mode=proportional o freq
Rdc=000hm
R
&
QR=500m
<
RLC gRiC
SRLC4 RLC7
R=30hm R=30hm
L=14nH L=14nH
C=1000pF C=1000pF

MN MUN
s o MIN
Subst="MSub1" Subst="MSUb1" 10
L P W=500mil W=500mil s MSUb 1"
Ix NPI L=500mil L=500mil W=500mil
L=40nH File="C)S DATAFETF360772AS2P" L=500mil
R=
3 -
- R
L R2
L2 R=270hm  MITEE ADS MK
L=47nH Teet 20
= MIN MN SubstMBUbT'| [ subst="VEUb1"
LRl 2 Wi1=500mil W500mil
Subst="MSUb 1" Subst="MSub1" W2=500mil L=100mil
im W=200mil W=200mil wa=500mi &
L=150mi L=150mil
KLC MLIN R3
VEUB gz‘fghm 19 R=1000hm
Msub1 Lo Subst="Mb1"
H=31mil ~on W=500
Bs c=to0pF b T MN
Mur=1 o V2 2 13
Cond=10E+50 3 Subst="Eub
Hu=39e+034 il D 150nif| & fp=150mi p=150mil | & p=150mi W=1000mil
=7mi R H=31.0mifugiH=310mi H=310mil foglH=310mil L=1000mil
TanD=02 R T=07mil R T=07mil T=07mil T=07 mil VSTER
Rough=0 il Rho=10 Rho=10 Rho=10 Rho=10 Sep2
R0 \v05,0 mil ™ W=250mil W=250mil  We250mil Subst="MUb 1"
T W1=1000mil
;M W2=100mi
RLC
SRLC3 S
REsonm SubsE"MELLT"
1 W=100mil
C=1000pF oo

MIN MIN
MN MUN 15 TL14
T2 16 SubstE"MRUbT"  Subst="MBUb1"
Subst="MSub1" 2P Subst="MSub1" W=800mil W=800mil
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ATF-36077 ATF-54143 Cascade with Further Improvements
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At this point Rd = 27 ohms to get K=1 but NF .377. This is the best that can be
done with ATF-36077 driving ATF-54143....
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What would make a better second stage?

Maybe a MMIC

The WLAN and WiMAX markets have forced semiconductor
manufacturers to build sub 1 dB noise figure MMICs - these
might make a good second stage but..

Most are in nasty little hard to see packages with no leads
except maybe the MGA-61563.........
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Effects of 2" Stage




MGA-61563 Low Noise Amplifier
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MGA-61563 Measured Demo Board Performance
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ADS Simulation with ATF-36077 MGA-61563 Cascade
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| don’t believe K is a problem at 16 GHz but if it is a little Rd will help
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ADS Simulation with ATF-36077 MGA-61563 Cascade
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ADS Simulation with ATF-36077 MGA-61563 Cascade
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This is the approach taken for a new WD5AGO LNA

AvaGo

TECHRDODLOGIE®

Page 36



2 Stage ATF-36077 & MGA-61563 LNA
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2 Stage ATF-36077 & MGA-61563 #1 Measured Results
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NF measured 0.35 dB at 1296 MHz. K at low frequency erroneous due to lack of S12 due
to poor dynamic range in test equipment. Tough when LNA has 37 dB gain!
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AP Note 1228 Single Stage ATF-36077 Measured Results

m1
20 0 m2
] 0]
&\i -20— N— ]
o) -40; gj 207
33 ] 33
60— -30—:
B L L L B AL L L R e B L B e e B e B I
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
freq, GHz /M1 m2 freq, GHz/M3
freq=1.300GHz freq=1.300GHz | " “freq=1.300GHz
dB(S(2,1))=17.846 dB(S(1,1))=-1.967 dB(S(2,2))=-19.019
10— : T : e
Qj ‘ B ‘\ /
8| | 4— ‘ f
L(L(é 5{ V E 2; \ \J
= 4i o] I\
g - B 1 \w
0— |
-1 L L R LA -1 T T [ TT T [T T[T T[T T T [TTTT [TTTT[TTI
c 2 4 6 8 10 12 14 16 18 20 01 06 11 16 21 26 31 36 40
freq, GHz m4 freq, GHz
freq=980.0MHz
StabFact1=0.611 Ava G u
Page39 \ TECHNDLOGIE®



2 Stage ATF-36077 & MGA-61563 in Enclosure
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2 Stage ATF-36077 & MGA-61563 in Enclosure
without Lid
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2 Stage ATF-36077 & MGA-61563 in Enclosure with
Metal Divider Spannlng Length of Box
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Metal divider breaks up waveguide moding effect 6THox
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Original 2 Stage LNA with ATF-36077 and ATF-21186
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Summary

The MGA-61563 provided the additional gain desired while
providing a lower noise higher IP3 second stage

LNA noise figures of 0.3 dB and 37 dB of associated gain have
been demonstrated

Although the ATF-36077 /| MGA-61563 cascade has heen
shown to provide K greater than 1, the increased gain is
providing new challenges in enclosure design.

Any Questions?
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