dBm(Vioad)

400 500 600 700 800 900
lime, psec

0 100 200 300

Pdel_dBm PAE Deff LS_Gain_dB Pdel_W
38.045 39.601 41.748 9.345 6.376

40 m1 15

] M m1 i m2 m2

. freq=2.400GHz s x freq=2.400GHz
30 dBm(Vioad)=38.045 10— | dB(S(2,1))=11.441
20 222
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: o881
10 288 o]
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12 time=364.6psec
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1.0
i mé
- 08 ind Delta=3.021E-10
3 - @ |dep Delta=0.029
S 95 & [Delta Mode ON
[ 02
00
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Enter 2s & ZL calculated during I V.DC

the Load Pull analysis
= VAR
lvars . . .
l. _S_fund=65"37
L fund'38 1'0 5

Enter proper inputs here
5 VAR mr VAR
52 yaRs t:d

VAR?2
RFfreq=2400 MHz. = Pavs_dBm=28 7
Vhigh=28 V

4 ) _ X_dB_target=3
Viow=-2.7V

(b .

SRC2

= Vdc=Viow

T 3 il

" | Probe

Is_low

D

L=10uH

|_Probe
. llnput CG'IK)OOIOF”
\in : Dk -
- A :ﬁ.
R
’ "R

.|P- 1Tons - R=50hm- - _*_

PORT1 cwmm. I —
Num=1
Z=50 Ohm
Freq=RFfreq
Mes: .

S——— harmomcﬁalanm

~ Meast

Pdel_W=0 5*real(Vioad[1]"conj(lloadi[1)))

" Pdel_dBm=10"log(Pdel_W)+30

" Pin W 0.5%edl(Vinpat[1]*cony(I_inputii[1)))

"I_Probe T v D(,
Is_high - SRCH
' %) ' = Vdc=Vhigh
——
Vﬁ.’!ﬁhﬁﬂ
21
lott
L=10uH
| Probe
||
e @ e e
o |D
C'10uF
\l Viogd -
= e

CGHA0010F_v2
X8+ + :
=25
nh=8
x1=1
x2=1

-
fam -

A

Jermm

Term?2
Num=2

Z=50 Ohm

|rmé| HARMONIC BALANCE I |g,\| S-PARAMETERS I

"HB1
* Freq[1)=RFfreq
- Order{1]=5

Pdc=real(Vs_low[0]"Is_low.i[0}+Vs_high[0]*Is_high.i[0))
. PAE=100*(Pde)_W-Pin_W)Pdc

Deff=100"Pdel_W/Pdc

LS_Gain_dB=Pdel_dBm-Pavs_dBm

S Pmm
B

© Stan=2 GHz -
- Stop=3GHz -
Step=0.01 GHz
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Enter Zs & ZL calculated during \S/F_?[())g
the Load Pull analysis 1~
, = Vdc=Viov
VAR -
VARG *
Z s fund=6.543.7 ! Vs |

z_L_fund=28§*o.5

Enter proper inputs here

Var VAR Var VAR

E 1 \/AR = VAR2
RFfreq=2400 MHz Pavs_dBm=28.7
Vhigh=28 V X_dB_target=3

Viow=-2.7V
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|§| SFARANEES I |@9| serrvemrs | [@a] spwaveters | (@9 ] serravemrs |
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- Fundamental (Real) Fundamental (Imag)

Goal

OptimGoalt
Expr="real(stoz(11))"
SiminstanceName="SP1"
Weight=10

imitMin[1.=Z1 real
LimitMax(1]=Z1_real

.imitTypeHl]="EquaITo" |

Goal

OptimGoal2
Expr="imag(stoz(S11))
SimInstanceName="SP1"
Weight=10
imitType[1]="EqualTo"
imitMin[1]=Z1_imag
imitMax{1]=Z1 imag

£ 2f0 (Real)

Goal

OptimGoal6
Expr="real(stoz(S11))
SimnstanceName="5P2"
LimitType[1]="Inside"
LimitMin[1]=.95°Z22_real
imitMax{1]=1.00"Z2_real+1




METERS |

1

£ 2fo (Imag)

Goal
OptimGoal3
Expr="imag(stoz(S11))"

SiminstanceName="SP2"

LimitType[1]="Inside"
LimitMin[1]=.95*22_imag
LimitMax(1]=

1.06*22 imag |

‘ ‘ S-PARAMETERS |

S_Param
SP3
Freq=3'f

Z 3fo (Imag)

GOAL 5 O AL

Goal

OptimGoal7
Expr="real(stoz(S11))"

SimInstanceName= "SP3" SimInstanceName= "SP3"

LimitType[1]="Inside"
LimitMin[1]=.98*Z3 real

LimitMax[1]=1.05*Z3 _real+1LimitMax{1]=1.01*Z3 imag

‘ GOAL I
Gogl

OptimGoald
Expr="imag(stoz(S11))"

LimitType[1]="Inside"
LimitMin[1]=.99*Z3_imag

3 b
N

S-PARAMETERS

S Param
SP4
Freq=4*f

Z 4fo (Imag)

GOAL

Goal

OptimGoald
Expr="imag(stoz(S11))"
SiminstanceName="SP4"
LimitType[1]="Inside"
LimitMin[1]=.85*Z4 _imag
LimitMax{1]=1.15*Z4 imag



y A Optimization Cockpit

it slgecithem. .

Goals
7 goaks Evor:  4.714550-06 Edit goals...,

¥ Contrue Status
v6 Optm1  Iteration 64/20000 Seps:d tme:™  Stoppng reason:
Smuate J Geadent o improvement posabe
Variables
UpdateDesign.e: | 13 variabkes StartTuning [v]  EdR varisbles...
States

J Revert
nae 147.156

J n2z 28.8068 Obm
n3E 78.329
ns.2 40,9058 Chm
nse 6.08324
ns.z 20.000% Ohm
nes 86.0211
n7E 2%.24
nzz 47.5864 Onm ]

A nae 133362

1 nsz 58,1903 Ot ‘
n9E 139.391
ns.2 20.093 Ohm "

Close
Heb

~

OptimGoall = real{stoz(S11))
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Z1_target=ztos(Z1_reaI+j*Z1_imag)
72 target=ztos(Z2_real+|*Z2_imag)
\ 273 _target=ztos(Z3_real+}*Z3_imag)

freq (2.400GHz to 2.400GHz)
freq (4.800GHz to 4.800GHz)
freq (7.200GHz to 7.200GHz)
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infor v
' o) v
y GOAL
Weght L0
M fr
. ‘oo —ad
Min N Weght
I 2
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HE
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I
="HB1"
ype[1 ]="EessThan"
lin[1]=
lax[1]=0

Al l} ‘

Goal

OptimGoal5
Expr="dB(522)" -
SimInstanceName="SP 1"
Weight=1.0
_imitType[1]="LessThan"
LimitMin[1]=
LimitMax[1]=-20




Enter Zs & ZL calculated during . ] xge . L
the Load Pull analysis = - A 3 A
VAR = WV (D =
Elware T o L - T
Z_s_fund=6537 , Ve loa | is_high i (18 éﬁ'-é;
. 4 L _fund=28+/05 ) A7 Vde=wh gh
Enter proper inputs b T :
VAR VAR L s_high
VAR1 @ 2 Y | Probe
s:m;%430MHz Pavs_dBm=28.7. L=1 OuH . lipad.
igh® X_dB t=3 R=
Viow= 27V X_dB_target=3 . <D
. 9 e = %
o | Probe 4 | Voad
I_input g
R s | s . 4 o r\’.‘!;r_ldeal
Vinpug | Ry | COHAD01OF_v2 X3 "
. . . c. 7 li xz . .
4 p il c1 1=25
PORTY . Cr10uF th=8 =
Num=1 = x1=1
Z=Z 81 n 2=
JpP=d b dBm)
L Freq=R :
MaasEgn o L ] VAR
E]:',”as:”ws L b 3 Qa HARMONIC BALANCE m S-PARAMETERS . |. @m;m’
- Pdel 'roasMoadiwy(uoadn)) . — .
2 g'ddv\(;:nsﬂo.h'(&gahl‘rpw' s H’ :é’;"o"u‘ﬁll'l’!(‘l .;_;::uarr'\ A
n rea pul]1]'c npuf
Pdcereal(Vs_low{0]'ls_low {0}+Va_high(0]"ts_high i{0] F"‘i‘!'fsf"'q sw-g %
PAE=100"(Pdel_W-Pin_W)Pd¢ Ordedt) Shop=

- Deff=100"Pdel- W/Pdc

- LS_Gain_dB=Pdel_dBm-Pavs_ dBm .

(@ oPTIM

Cphm

* Optim! @ i
-OpumTypo=Gradml
Maxiters #2500
UseAIOptVarsoyes
. UseAliGoals=yes
. SaveAlllnals=no

. Step=0.01 GHz.

" Goal

* OptimGoalt
- BprePdel_dBm” -

SiminstanceName="HB 1"
Weight=1.0
LimifType{1}="GreaterThan"

" Limithlin{1]=41
* LimitMax{1}=

Goal

OptimGoal2 g
Exprs dﬁm{\ﬂoaﬂl)’
SiminstanceName="HB1"
Weght=1.0
L:muTwe[‘ll-’Lessman
LimitMin[1F

LimitMax{1}=0

qumGoaB §
E:ot-f'd&n(\ﬁo.d(an .
SuninstanceNamesHB1”
Weight=1.0
LimitType{1]="LessThan"
LimitMin{1}=
Limifvax{1}=0

Goal
OptimGoal5 -
ExprdB(S22)"

SiminstanceName="SP1"

Weight=1.0
LimitType(1}="LessThan"
Limithin[1}= ~

LimithaxX{ 1}=-20

Tem |
Term2.

Num=2

Z=50 Chm
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& Optimizstion Cockpit

~ 3 i
Smudate

Update Design....

States

Revert

Status
V3 Cptm:  Iterstion 14/2500 Sepoed time:3  Stopping reason:
4 Gradent | Goals are satsfied
Variables
16 variabes StartTuning v Edit variables...
Gain_d8_max 136374 |
| OP_Match_Jdesl. TLIO.E 151.366 |
0P _Match_Jdeal.TL10.Z $7.6474 Ohm |
| oe  Match_ldeal. TL1LE 93,9006 |
OP_Match_Jdeal TL11.Z 226252 Ohm
oF_Match_Jdeal. TLI2.E 98.4268 [
0P _Match_ldesl.TL12.2 32,6614 Ohm ,
0P_Match_Ideal TLS.E 96.2957 [
oF_Match_ldeal. TL7.E #4016 !
0P_Mstch ldesl.TL7.2 84.0631 Ohm [
OP_Match_Jdeal TL3.E 121.977 |
oF_Match_Jdeal. 8.2 20.0001 Ohm
0P _Mstch ldeal.TLO.E 158.174 [
OP_Match_JdealTL9.2 33.0525 Ohm '
Pavs_cBm_deita_coarse 8 |
Pavs_diim deita_fine 18.65

Goals
4 goals Evor: 0
Erroe hes

OptinGoall = Pddl_dom

OptimGos's = ddm(Moad())

NZ='s’
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Enter proper inputs here - -

1P Mateh Ideal X4

ade descediaving 9000 5374

VAR - ' = vV oe
VAR1 @
- o e L RFIreQ=2400 MHZ . Pavs_0Bm=287 . : @ .= Vdc=Vhigh.
2 i i i Vhgh=28V  X_6B_target=3 : ) AR
oo Is l(;ll’ Viok=2.7V = /s_Nigh
- SRC2 A b
— Vdc=Miow CD TUN . : B i oG . | Probe
.‘[', A —~ nn lioad .
2= 500wn(-o)
. Vs o] 5 X o E=567883(0) @
TUN TUN % b
F=f X
op s S i N S L S ek o s .
|Pobe @ | 2=4428850hm fo) 2=50 Ohm - —— ==
D [l ey £-4 6422 ) EEA 8T O oni i
e = = ? Match ide:
e TR m me B e Ve i e o LA omz
R Num=2
P 1Tone ® Match \dea R1 =25 2+50) Ohm
PORTI - - - - . - Xd. : R=5 Ohm th=8. . i
Num=1 o 5. G s e .
2-5oonm x2=1
P=dbmlow (Pavs_t (Bm)
'Freq-RPheq '
MeasEqn L1y VAR’
- |ﬂp| HARMONIC BALANCE | | sParameTers | G
P e S e
Pin_W=0 5*real(Vinput{1)*cony(l lnpuu|1]))
Pac=realivs_low[OT's_iow {0}+Vs_Nigh(OJ's_Nighi(0) 'F""‘“]"f:""f g:gg;‘; gﬂ“:
PAE #100*(Pdel_W-Pin_W)Pdc Oraer Steo=0.01 Gz
Deft=100'Pdel WP - Coe e ep=0. .
LS_Gain_dB=Pdei_dBm-Pavs_dBm
m GOAL GOAL | GOAL | GOAL | GOAL
Cptim Goal Goal Goal God Goal
optim1 - OpimGaal1’ OptmGoal2 * OptimGoal3 © OptmGoals - © OptimGoas -~ © -
OptimType=Gragent = - - - EXpr="Pdel_gBm" Expr="dBm{Vicad2}y' - - ExprrdBmMoadd)): - - Expr="dB(S22)" - - EXpr"dB(SMY - -
Maxiters=2500 SiminstanceName="HB1"  SiminstanceName="HB1* . SiminslanceName="HB1" SiminstanceName="SP1* .  SiminslanceName="SP1*
UseAllOpVarszyes . . . Weight=10 wegnt=10 weight=10 . Weight=10  Wegh=10
UseAll Goais=yes LunnType[‘l]:'Gmabman Umn'lype(n:'\.essmarf LmﬂTypeﬁ}:'LessThm L:mnType(1]-"LessTMn LimitType{1}="LessThan"
SaveAl Trials=no Umingt)=41  Umitdin{t) Liithin[1)= © UmitMinf)= CoUmitdingt):

-137% 0.000



dBm{Vioad)

ts(vdsi)

0

freq, GHz
16
14 m2
time=145.

12 fg(-idi)=1.297

:-10 m3

08 & (indDelta=2.760E-10

[ " T |dep Delta=-1.286

05 £ |Delta Mode ON

L 04
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(00
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100 200 300

400 500 600 700 800 900
time, psec

Pdel_dBm PAE Deff LS_Gain_dB Pdel_W
40.996 64.339 67.182 12.296 12576
T o - = req=2 400GH
eq= Z =L Z

- I |d8m(vioad)=d0.s06 w—— TS [iBl5a. 1)15532
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Close
Hep

Status
Optm1  Iteraton 90/2300 Sepwed tme:als
Gradent
Va es
3s Eror:  1.079120-06
Lrree
—
| - ||| . Lk T—
Gain_d8_max 12.4769 3 OoumGoa2 = dm(Moad(2])
IP_Match_Ideal.C1.C 1.10873 pF y S i
IP_Match_ldeal. TLLE 50.5334 I _
P_Match_Ideal. TL1.Z 63.3941 Chm " %
1P_Match_ldeal. TL2.E 43.0825 4
IP_Match_Ideal.TL2.Z 51.9552 Obm d »
IP_Match_Ideal. TL3.E 23.9143 : OptinGosi = dSm(Mosd(3])
IP_Match_Ideal. 3.2 43.8753 Obm N B ot —
P_Match_ldeal. TL4.E 5.00321 N - —
IP_Match_ldeal. TL4.Z 25.0015 Ohm R
1P_Match_Ideal. TLS.E 38.9713 Ly
IP_Match_ldoal. TL5.Z 25.0034 Chm W ~
1P_Match_ideal. TL6.E 3.18007 N
IP_Match_ldeal.TL6.Z 20 Ctm " =
[P_Match_Ideal.T.7.E 50 I _
IP_Match_Ideal. TL7.Z 0 Chm I
0P _Match_ldeal.TL10.E 133.634 I
OP_Match_ldeal.TL10.Z 59.5505 Chm i
0P_Match_ldeal.TL11.E 07.772 11
0P_Match_Ideal.TL11.2 20.0016 Chm n e
0P_Match_ldeal.TL12.E 114.5% U _
0P_Match_ldeal. . 12.2 37.73%8 Ohm s
0P _Match_ldeal.TL6.E 85.0123 i
0P_Match_ldeal.TL7.E 30.04% B
|00 Match Tdeal 127 A7 N34S Ohm. I 2|

M=V




dBm{Vioad)

time, psec

Pdel_dBm PAE Deff LS_Gain_dB Pdel_W
41,566 66.784 70.298 12.866 14.343
50 % 2 m4
m1 - i \ 4 ma
' "i’ freq=2 400GHz o \lfr =2 400GHz
01 [dBm(Vioad)=41.566 ) dB(S(2,1))=16.405
0 A 5
1 §?i~w~
g EEB
- 88 ]
10— 1
= .30-‘
0~ T 40
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L & —20
[ m2
[ 46 time=145.8psec
60— m2 s ts(-idi)=1.212
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= " & lind Delta=2.760E-10
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2 05 — |DeltaMode ON
20 u
00
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Substrate: Rogers4035
Input Matching Network

MSTES " C=1 61441 pF (1) {0) uST Toe ! Subd=MS 1" Teo) "
Step3 Stepl, SRR ey Stepl SubR-"MSUbI" Vis1.99232 mm ) S USE - 16
Substr"MSub1” Subst="MS 1" ! Subst="M Subi* L=2.48877 mm (o) Wise2 Suzate"USUbT"
vi1<1 82 e W1=0/835 mm | Wi=t Sam Veimas | Wetmen
W2=0.835 mm W2iSme ! W2 G am :\: n3;:: Lot B3 mm
oO—F— - ——C . s 8
WUN MUN \ MG v \Le wU LE_Al ] P2
2% e nz' 7 Gept na 9 i 10 Toa2 i fume?
Sutiste "W Subt S USUb1* Subt="MS ub1S ubiste"M SutlObst="MSub 1" Subst="USD 1" | Subrst="WSub1* Sbm-"USub1" SubsteWS1*
Wel82mm We835826un o} WelSmm: WelSom WeiSmm We1. 96815 mm (o) | W=308563 mm {0} Wix300 mm Wi=4 25700 mm {0}
L=2mm 12950338 mm {0} L=0Smm  S=0Smm. L=05mm L=1.3102mm fo} " L=4R5801um {o)  W2e425mm L=500.061 um &) v
T4 W3 100 mm 2
Subst="MSub 1" Suoste"uSubt”
W28 267 um {o) Wad3 mm
L=181897mm ) . J L=19.7mm {0)
use ] 1
e C ot
:fs =
Cond=5 807 Ca0pf {o)
Ts70'un C-SO.DQ
TanD=0.604 ' f—~—-) —
G308 F
Q5000
P
Nume3



I MSub I

MSUB
MSub1
H=25 mil
Er=3.66
Cond=5.8e7
T=70 um
TanD=0.004
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utput Matching Network

PCB SUBSTRATE

Yee!
Subst="USub1*
WisiSmm
W2t 5mm
W3e1.32mm

THH4 o
Subst="WSub!®
Wad 8382 mm {o) ML
Le3 647 mm ) ns
Subst="MSub 1"
Wil Xmm
Le1d 28 me
SMTBYPASS
i
AN
C=10 pF (-0)
Q5000
H— TEYPASS
L oang
S n
C=39pF
Q5000
3

Nume3 .

C4 .
Ca79.654pf o}
Q5000

PR

MR- . Gap! - - N . .
Subst="MSubl”  Subste"WSub) " Subst="WSubl*
WslSmm

Vis1Smm
Le0Smm
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MSw

MSw!
He2S mil
XX
Conde58¢7
T=70 um
TanD=«0.00¢

I35
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€S- - . .
Ca17.1417 pf o)
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Stpt
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Wi=i Smm
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...E:}..._:},. 2

Tee2 NUN
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© MSub

M3UB

Enter propor‘ inputs here P = x,s;,?:m,
WAR ¢ - . . L P = v e - i AN
Ea W | et - Conebtar - -
i (s W s ; . RFfteq=2400 MHz . Pavs. dBm=287 . . [ - = Vdc=vaigh T=70um . . .
| Probe o A X_48_target=3 = : TanD=0.004
V.G | . s low , IRV S T - s.high .
SRC2 F = : 2
S R MLIN - B | Probe.
e e - S 9’2 T lipad,
& Subst="MSub1"
A MUN W=132mm @
A i LA 1 Voad -
smw;m" —L_ :
vy P n . — 5
' L=2 mm ccmoowr OP :Match_Microstrp :
\GHA0010F +2 schematc - etm |
* IP_Match_Microstrip R1 ; —— =l 125 . z:sno-oom )
+ schematic. R«8 90531 omn(o) ::'_'f 1 E a
X6 — Ty
0=t —
: owAAE
@ HARMONIC BALANCE | searanerers | ElGS,
T et e e oA
. ok " 70
. Pin_W=0 5"real(Vinput{1}'conyl_input 1) ; . . ;
PucrreatVs low{0ls._low {01V hahl0f's_hgh i) FreallhRFfeq ety
PAE#100"(Pde]_W-Pin_W)Pd¢ () Sbop3 Gz

Deff=100*Pdel_W/Pdc

-

OPTIM

. (_,p‘)m

. . Optimt . s i
’ Omeypo=Grad|ent 2 o
Maiters=2500
UseAlIOpiVars e s
UseAllGoals»yes

- SaweATrals=no

- L8 _Gain_dB=Pdel_dBm-Pavs_dBm

Sep+0.01 GHz

Goal .

OptimGoalt

Expr="Pdel_ dBm*
SminsfanceName="HB1"
Wexght=1

LimitType{1]="GreaerThan®

LimitMin{1}=40.5.
Limithax{1}=

Expr= MM))
SiminstanceName="HB1*
Weght=1
metType{lF’LessThan
. Limithin[1]=

LimitMax{1=0 .

Goal .

OphmGoaB ’
Exor="dBm(Vicad[3]"
SiminstanceName="HB1"
Weight=1

meﬂ';pem:leesThan

Limithin[t]= . .
Limitay{1F0

. Goal .

. OptimGoal5
BExpr="dB(S22)"
" SminstanceName*"SP1*

Weight=1

- LimifType{{}="LessThan"
Limitin{1E . .
 Limitdax{1]=20

. OptimGoa
Bpr="dB(S1)"
* SiminstanceName='SP1*

. Goal .
5, :

Weight=1
LimifType[1)="LessThan"

Litlinff .
Limita{1]=18

Goal

‘ Opanoaﬁ o
Bpr="1S_Gain_d8"
" SminstanceName="HB1"

Werght=1
LimitTypeft ]-"Gfearﬂ'nan'

. LimitVin[1}12 .
. Lmitvadt]=



dBm(Moad)

time, psec

Pdel_dBm PAE Deff LS_GaLn_ dB Pdel_W
40.758 57.678 61.378 1&8 11.908
" I = m1 = : m4 m4
freq=2.400GHz Y freq=2. 400GHz
0= x dBm(Vload)=40.758 10 dB(S(2,1))=14.183
30— _;\‘.QA 5
y ace 0]
20— aos 1
| 282 403
10— 88°
il T 20?
"o " Ll I T ‘ Y“ ] T I T If '30 J [ § ‘ LS I T l Ll l T l : | I T ] T ' T ' T
0 2 4 h B 10 12 20 21 22 23 24 25 26 27 28 29 30
freq, GHz freq, GHz
70 ~20
1 - m2
s -,.  [ime=78.13psec
1 " ts(-idi)=0.052
8 :
1 10 'm3
T 40 B 7 (ind Delta=2.969E-10
s 4 " % (dep Delta=-0.066
20 C
3 00
10 -
e IIIIIIIIIITTTIIIIIIIIIlIIIIIIIIlll]Tlll]ITTT-0'5
0 100 200 300 400 500 600 700 800 900



dBm(Vioad)

After Optimization

time, psec

Pdel_dBm PAE Deff LS_Gain_dB Pdel_W
40.687 61.975 66.135 11.987 11.715
-] M1 freq=2400GH & ¥ freq=2 400G
eq= " "
o i dBm(Vload)-40 687 h 10— i S(2, 1))-14 430
30 _-EA 0
20— : E% oLy
A N é
10 88° 5]
E [ [ 1
10 ] T ] T ] T ' T ] T I* ‘O T ] T l T I T l T I T l T ‘ T I T ] T
0 2 4 6 8 10 12 20 21 22 23 24 25 26 27 28 29 30
freq, GHz freq, GHz
" ~20
| N m2
e ok time=78.13psec
] - ts(-idi)=0.290
50 -
| T 10 m3
= 40 C 7 lind Delta=2.969E-10
- - % |dep Delta=-0.321
a 30 ‘05 — |Delta Mode ON
20 C
3 00
10} ]
e LI I |18 L) I UL I LELELIL ] LELBLEL ' LELELEL I LILELEL ‘ B H R I LB s 0 5
0 100 200 300 400 500 600 700 800 900



Power Amplifier Design Tutorial

Part 1: Getting Started with PA Design Part 2: Finalize the PA Design

1. PA Introduction & Classes of Operation 1. Ideal Input & Output Matching Network Design

2. DC-IV & Bias Point Analysis 2. Microstrip Output Matching N/W Design

3. Stability Analysis 3. Microstrip Input Matching N/W Design

4. |Initial Load Pull 4. Optimizing PA for Fundamental and Harmonic performance
5. 3dB Load Pull - Finalize Source & Load Impedances 5. PA Compression & Tone analysis

6. Validation of Source & Load Impedances with PA Design 6. Layoutand EM tion for the final PA Design
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Power Amplifier Case Study for this tutorial

For this tutorial series, we will take a case study of designing a Power Amplifier with following specifications using a
Cree GaN 10W device (CGH40010):

Parameters Specifications
Centre Frequency 2.4 GHz
Bandwidth +/- 100 MHz
Output Power 10 Watts (40dBm)
Gain >10dB
Return Loss <-15dB
PAE > 50%
TOI/1P3 ~45 dBm

Device 0&0010
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