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Mg HBFE M4, KSR AR E WK 532 Fin, EERMHEGSH2 R

rfpower,
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ADS r‘z —
0
Q 403
& 7
o 3]
_1:_ /
_m:/
-10 -5 0 5 10 15 20 25 30
lopower
Pl 5-30 S 4% 3y 6 1 AR AU AR 1) 06 R
[l Save Design As — |

File
Library:
Cell:
View:

File path:
Type:

Options

[ 5-31

R

W)

Sava the entire cell

mixer_lib

Test_2

14E

WS works2\mixerT_wrkimizer_libh%Test_2'1d%E

Schematic

l 0K l Cancel Help
JEIE BAE R Test 2,444 N 1dB

HarmonicBalance Instance Name

e

_Freg | Sweep

Osecillator

Parameter to sweep rfpower

@ Start/Stop () Center/Span

Paranster sweep

Sweep Type

Start -30
Stop 10
Step-size 1
Fun. of pts. 4

R

0K

. heply. |

Cancel

B 5-32 DIERAFHSEE
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VAR MeasEqn
..... S mwe e | B
i RF_freq=36 GHz i ConvGain=dbm (mix(vpx,{—1,1})}-rfpowel
. LO_freq=3 59GHz : EMeasEqn : s
lopower=19 Meas2
rpower=—10 _ P_IF=dbm (mix(vpx,{-1,1}))

: :|$|»HARM0N.|CBALANCE. | L

HamonicBalance

HB1 ' - '

P e [ e vowne |
Order{1]=3 - = s - - Netlistinclude &
Order{2]=3 SRC2

I . L Vdce2 5V . apdk090
..... e R o .
il R i .. . . |sale -
P_1Tone . alay P .
PORT1 -~
| T R BN I lun3Port
Num=1 Balun4Port g;:,? o
eiomm Compic - Lo cel2 - .
=[— P=dbmtow(opowen) "} '\ ‘p¢ SB:RT?;E'_O
Freq=LO_fr +| ! sr
= frea freq L SRC_‘ Num=2
o S - = Vde=t8v S eonm
""" . P=dbmtow (rffpower)

Freq=RF_freq

& 5-33  { ELHE K K]
sl @) ERR s T B D B R O b s Bl EBR L B A gain ABEAR 28 1 0 2%
line M2, R IFpower Ml ripower 3¢ R E W] DL 1dB R4 55, an &l 5-34 iR,
=els}gain=HB.P_IF-HB.rfpower

=ela}line=HB.rfpower+gain[0]

m1
rfpower=-14.000
P_IF=-14.930
m1line=—13.797

20
ADS - |
1 [
10 |
] [
] [
o |
ol ] |
c ] ‘ o
=n ] - — |
—10— s
] \ e
] il
—-20—
] |
3 \
_30 IIII|IIII||IIl |\||Il|||||l[||\|||l||
=30 -2 20 -5 -10 -5 0 5 10
fpower

[#l 5-34 IFpower Al rfpower Y% & &l
WA LE A0 XDB=line-HB. P_IF, H ¥ & 51 & 09 77 =L 56 Uk & i i 4538 . an &l 5-35
F7R .
e 1dB 46 A5, B 7E 5 4 i A TR — 14dBm i,



fpower XDB line P_IF
-30.000 0.000 -29.797 -29.797
-29.000 0.007 -28.797 -28.804
-28.000 0.016 -27.797 -27.813
-27.000 0.027 -26.797 -26.824
-26.000 0.041 -25.797 -25.838
-25.000 0.058 -24.797 -24 855
-24 000 0.080 -23.797 -23.877
-23.000 0.108 -22.797 -22.905
-22 000 0.143 -21.797 -21.941
-21.000 0.188 -20.797 -20.986
-20.000 0.246 -19.797 -20.043
-19.000 0.319 -18.797 -19.116
-18.000 0.413 -17.797 -18.210
-17.000 0533 -16.797 -17.331
-16.000 0.687 -15.797 -16
-15.000 0.884 -14.797 -15.681
-14.000 1.133 -13.797 -14.930
-13.000 1.447 -12.797 -14244
-12.000 1.834 -11.797 -13.631
-11.000 2.298 -10.797 -13.095
-10.000 2835 -9.797 -12632
— 3.431 -8.797 -12.228
-8.000 4.066 -71.797 -11.863
—7.000 4733 -6.797 -11.531
-6.000 5.429 -5.797 -11.226
-5.000 6.047 -4.797 -10.844
—4.000 6.621 -3.797 -10.418
-3.000 7.253 -2.797 -10.050
-2.000 7721 -1.797 -9518
-1.000 8.0M1 -0.797 -8.808

K& 5-35 1dB E4F 5

5.2.4 —“PBrRilsingii B

B L —A-Hr 1748 B spacing i 100k Hz, K5 HL % ob RE % A Sty (1) U6 48 18 0040, 4 14 5-36
i

P._nTone

P PORT2.
.. . VMART . Num=2
RF_freq=3.6 GHz Z=50 ohm

" spacing=100 KHZ' Freq[1}=RF_freq+spacing/2’
© LO_freq=3.59GHz" - Freq[2]=RF-_freq-spacing/2 -
- lopower=19 . .| . P[]=dbmtow(rfpower) .
S BIE | . PRI=dbmtow(rfpower)

[l 5-36 AR S L K an

W'E PORT2 B ZHn &l 5-37 iR,

% E HB B M, Freq S0 1% & W0 & 5-38 fiF 78, Sweep W 19 1% & 40 A 5-39 AF
RS R R R A HR AR,

16 L B R RN IP3out 58, I & S Han # 5-40 iR,

Bt (6 bR AT O L AR D ELAE A6 101 B el bR K lower_toi I upper_toi ¥R i F]
R WE 5-41 PR .

5 3 = 22 I AL i R TR Bl 5-42 TR .

A 5B ] s i — B 38 R R = B 38 A 2 32X, QB 5-43 TR

Wity HB 7 BfE 4 = B DR H IS5 K 5-44 iR,

52 L1 HL % R AN BT 5-45 FTOR .
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it SIS

Library name:

ads_sources

Cell name: P_nTone
View name: symbol
Instance name: PORT2

Select FParameter

VP02 0082000222000 2020202200004

i

HarmonicBalance Instance Name

m

Num=2
Z=50 Ohm
Freq[1]=RF_freq+spacing/

Fum (Integer, e. g 1)

El | (one )

Freq[2]=RF_freq-spacing/z
PhaseNoise[1]=
PhaseNoise[2]=
P[1]=dbmtow(rfpower)
P[2]=dbmtow(rfpower)
Noise=yes
Pac=polar(dbmtow(0),0)
Vdc=
Temp=
Other=
1;;

. Display parameter on schematic

Hum:Fort number

Freq

Fundamental Frequencies

Edit

Frequency Order

e

Select

Fund Frequency Order
1 1O freq B~
2 RF_freq+spacing/2 G
3 RF_freg-spacing/2 >
Rl ——| ,

Add Cut Paste

Maximum mixing order 4

Levels

Status level 2

s (| | e 0pL | |mnConcel | |mmnliclie—"

L ] [y | [oamea | [ Het» |

[ 5-37 PORT2 1Yy Z %k &

& >
Harmoni cBalance Instance Name

HB1

[Freq | Sweer [Initidd Guess [ Oscillator | Noise [ Snai-sig [ p<(Hp

Start

Stop

Parameter to sweep
Parameter sweep

Sweep Type

@ Start/Stop @ Center/Span

Step-size

Fun. of pts. 5;

Linew ]

-40

(T . T

mCencelogy|  |wmmlfelis)

[l 5-39

T IR ST T 4 T 2% Sweep TE I E

& 5-38

T A ) B Freq R B

IP3out .

- IP3out

SipalE

. upper_toi=ip3_( oui(vpx {—1 ! O}{ 1,2, 1}50)
_lower_toi=ip3_out(vpx {-1,0,1}.£1,-1,2},50).

[# 5-40 IP3out &k E
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) Plot Traces & Attributes L=
Flot Type | Plot Options | Plot Title |

BH @& @ = &

E= E=s]

Datasets and Equations Traces

(aiie v ( Trace Options... ]
Search List v | | lower_toi

=) W >rhdd > s

te(3)

tone_1

tone 3 Sohdd Vs >>

upper_toi

vpx << Delete <<

vpx.NC.index

vpx.NC.name

e

vpx.NC.rfpower =

vpx.NC.iype

vpx.NCvnc N
Enter any Equation [ 2> Add >> ]

| Cancel Help
mmiancelea el R

5-41 K th =B ac oE oS E

lower_toi upper_toi
-3.029 -2.832 [&2e] MeasEqn .

fone_1=dbm(mix(px.{-1.0,1}))

tone_3=dbm(mix(vpx.{—1.2-1}))

B 5-42 = Brac I8 5 AL BY H s TR B 5-43 B Ag v R A SR

HarmonicBalance Instance Name

[ ]
Sweep | Imitisl Guess | Oscillater | Noise | Small-Sig | P44fP]

Paramster to swesp rfpower

Parameter sweep

Sweep Type

@ Start/Stop @) Center/Span

Start -40
Stop 10
Step-size 1

Fum. of pts. gy

[ [ tosty | Cemcel Help

& 5-44  DhEAHSHOEE
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| woe] i

Netiistinciude

gpdk090 IP3out
B ipol
. L . ... upper_toi=ip3_out(vpx.{-1.1.0}{1,2.-1350)
; - VAR lower_toi=ip3_out(vpx {-1.0,1}.{-1,-1,2}.50),
|$I ‘HARMONIC BALANCE I . . . VAR1 .
e = . . RF_freq=3.6 GHz . . .
HamonicBalance spacing=100 KHZ @ MeasEqgn
HBi : ! |||+. : LO_freq=3 59GHz Meas2
Freq[1]=LO_freq ! ®  be = fopower=19 & P_IF=dbm(mix(vpx{-1,1,0})
Freq[2]=RF_freq+spacing/2 - - - = SRE 3 rfpower=-10. . i Weista E
Freq[3=RF_freqspacing/2 . . . . . e FE _L's'i_ilw";a;ﬁ e v e s o
Order11=3 Vdc=25V v
Order{2]=3 ConvGain=dbm(mix(vpx.{—1,1,0})}fpow er
Order{3]=3
i . i - s : . E oo . E s @ MeasEqn. .
. . ey o . . . . Measd = | e
o R — Tem. . o one tsdbm(mbiet-1,0.1))
RS oo T Tm3 fone_3=dbm(mix(vpx {~1,2 -1}))
. PORT . . - T Balun3Port . Numss . . . -
Num=1 *  Baunaport o Z=50 Ofim
Z=50 Ohm © o oMP1 © cell 2 =
=]~ P=dbmtow(iopower) v'DC s I_-0 B
= Freg=LO_freq- - +] -sret :

. =Vdc=18V - - P_nTone . . . R S . .
v ox By & T B L O T R
Num=2 —
L 2Z=50 Ohm -

— =[™ Freq[1=RF_freq+spacing/2
E E - Freq[2FFRF-_freq-spacing/2

. P[1]=dbmtow(rfpower)
P[2]=dbmtow (rfpower)

& 5-45 5% H HL g R

ot @ AR AT O B e B R 0 o B AR L tone 1 T tone_2 ERINE] R
W, W 5-46 B,

@Plc} Tra:e; & Attributes li |

Flot Type | Plot Options I Flot Title |

®@ © = & @

Datasets and Equations Traces
[_3j:ie '] [ Trace Options. .. ‘
Search List ¥ ||tone_1
te(l) E tone_3
te(2) >rhdd B>
te(3)
tone_1 FrAdd Vs D>
tone_3
upper_toi << Delete <<
vpx
vpx.NC.index
b | [parisbie Tmeo |
vpx.NC.noisefreq £
vpx.NC.rfpower |
Ve 3

Enter any Equation [ >> Add >> ]

Pl 5-46 i i — Bir S 9 H R = B 20 i

B — [y 52 A R = By 52 R B 2 i 5-47 FIR
R —Br 2 & M =B R RN 1 s 3 ME A GEMCY — S HZ), L rikt iy



tone_3

tone_1

0

\\\\\\\\\\\\\\\\\\\\\\\\\\\\

20—

40—

60—

-80—{

-100—

-120

T

& 5-47

5.3 Cadence {7 E 3L

T

T T T T
-4 -3 -30 25 -20 -15 -10

T
-5

rfpower

T T

0 5 10

— B S A kA = B 5 R Y it 2%
ripower B A% A =B S s, 7 —2dB Zifq .

AT — A gpdk090 T2 4 BV Fi YR AR 45 A S e T S0, 1d W TR A0 4% 1) 6 AR 1 i
TR A ADE 5 73k . F T 05 A 51 i R A A F O S P A PR 5-48 PR .

o
S

VDD
ﬁ RI R2 D Cpin Pif
|
I
N
/N
Vem 2V
Cpif? N
Cplo] R,
bl
] |
e 1 1 | M2 ]\E‘I
AN
C
i plo2 Rb2 L:I
||
I
Prf || 1M1
~ I R 1
AN prf b3
w
L Vbias

It A AS iR i A o 13 G LB Ry, Ry, FRy, L R B AR EHLUE VIV

[ 5-48  BALSP- i TE U0 4 FL B D R

P B o Sy TS B ol B 10 5000 BEL G GRS 11 60 4% L £ i AR L
b A port” I 5-48 B0 SHBTH A Pri A SRE A Plo A BT i Pif. 76 S A B
1 A 4R A S LA 11 58 AR B2 o Coror ~Coron ~Cot 1 Copn o ZESTU A

PR SN2 5-1 Fras, iR 5 0 B B TR A6 5-2 FfR .,

x 5-1

TRGEEXSH

o HBEILE

R1.R2

50Q

Rhl > RbZ

5000

135
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gk
R, 5000
Cplol \Cploz 5nF
Co 5nF
Coin ~Cirz 5nF
M1 £ 100nm; %8 . Spm; FHEL: 4
M2.M3 £: 100nm; F&: 10um; $854L: 6
®52 HXBEESH
VDD 1.2V
Vem 900mV
Viias 600mV

5.3.1 [RAZSHK DC i H

TEA) A 10 5 TR i L B 45 K RO 488 AR AR DG S B0 il il LLAE Cadence HP 57 A Ji JL 2 4]

A E L BRI .
(D BB, 4 N mixer,
(2) TATCR I 2%, L P63 R BN &) 5-49 T/, SR )5 B check and save % i B 3

TR A IR TE . ARHIA port Plo % & &l 5-50 FF7x M A port Prf % & &l 5-51 fF
7~ B Y port Pif IRE A 5-52 iR,

vbias

C6'

& 5-49 IR A% L IS B E
& fHH gpdk090 TZ A nmoslv #%4, 5 & NMOS 4 M1 B A 11, #5684

wl, MHEECH {1, M2 F1 M3 [ R 12,4098 0 w2, BiFE B0k 12
& ffi[H analog JE H i B B, T 25 HL B R1 AT R2 BY{E M 50Q, 1l & L BH Rb1 1 Rb2 17

{8/ 5000, 1w & HLBEL Rb3 [I{E N 500Q;
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Edit Object Properties x

Edit Object Properties x
Apply To only current B \instance '
Show | system & user M CDF

Apply To only current B \instance '

Show | system & user ¥ CDF

| Browse | ResetInstance LabelsDisplay

Property Value Display
Library Name analogLib L - |
Cell Name port u
View Name symbol [ - |
Instance Name ~ PORT® . - |

|\ Browse i_hsellnst;ameube,lsbiﬂ lay

Property Value Display
Library Name analogLib L - |
Cell Name port . - |
View Name symbol . - |
Instance Name ~ PORT1 . - |

__Add | Delete |  Modify |

__Add )| Delete |  Modify |

Display second sinusoid 1=

User Property Master Value Local Value Display User Property Master Value Local Value Display
Ivsignore TRUE o B Ivsignore TRUE - |
CDF Parameter Value Display CDF Parameter Value Display
Port mode @ Normal _ HarmonicPort Port mode ® Normal _ HarmonicPort
Resistance 188 Ohms Resistance 56 Ohms
Reactance ff Reactance
Port number ff Port number
DCvoltage ff DCvoltage
Source type Sine, ff Source type
Frequency name 1 flo Frequency name 1 frf
Frequency 1 3.66 Hz ff Frequency 1 3.56 Hz

3

bEebEERCEEREEE

Amplitude 1 (Vpk)
Amplitude 1 (dBm) )
Phase for Sinusoid 1

Sine DC level

E]

Delay time

3

™}

m Cancel Apply | Defaults Previous | Next )| Help

& 5-50 AR port B E

Display second sinusoid 1=

Amplitude 1 (Vpk)
Amplitude 1 (dBm) -30
Phase for Sinuscid 1

Sine DC level

E]

Delay time

3

bEeCEERCEEREEE

led

m Cancel Apply | Defaults Previous | Next | Help

K 5-51 A port BRI E

& ffi ] analog J& " B EL I B R PR VO /£ VDD, I % B AL 2 de voltage A vl ELILH
R V1 AER Vem, 35 B A8 & de voltage A v2; H MK V2 /EN Vbias, 1%

B AN de voltage N v3,

(3) FF K ¥ check and save X H B 38 17 K A& JF £f A7 . 78 I B IR A2 1w B < S

Launch—ADE L, 7} E T. B ADE,7F ADE F 1 7 5 o B 32 8 Setup—Model Libraries,
A LR R A5 B IR, W] 5-53 7R, WA gpdk090. ses U, Section 2 NN,

(4) P32 Variables, %#¢ Copy from Cellview I, ¥ 4575 8 & il 8| ADE 748 & £2

PR, wl R 10u, w2 & Su . f1 & H 6,2 4,v1 & H 1. 2,v2 A 900m,
v3 % H 600m, fRIKEAD K Analyses—Choose, & # dc 4347, A i Save DC Operating
Point.dc B & WA 5-54 Ff 7R . Bl OK (177,

(5) ®wAfAIM ADE Ftimm & 5-55 Fis . SR )5 BB 4 I netlist and run ¢ @K F5 i3

(FES

(6) &F DC{j E45 %, 7 ADE F KK 3% £ Results,Print,DC Operating Points, &

Je B T MOS B80T DA BB T 0 TAERE R MOS 8 19 5 {8 i R 55 S50, &l 5-56
5 5-57 s N JF k% MOS 4 fl s 5 9% MOS & 1 2 8. K K % # Results,
Annotate,DC Operating Points Fl DC Node Voltages, £ F £ > & 1 HL E 1 MOS 4 (1)
Vds Fil Vgs 55, 255N 5-58 i,
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Edit Object Properties x
Apply To only current ' instance '
Show  system o user ¥ CDF

|\ Browse Reset Instance Labels Display

Property Value Display
LibraryName analogLib I - |
Cell Name port G - |
View Name symbol G - |
Instance Name PORT2 \"ﬁ_'

__ Add | Delete |  Modify

User Property Master Value Local Value Display
Ivsignore TRUE off '
CDF Parameter Value Display

Port mode & Normal  HarmonicPort

Resistance 186 Ohms

Reactance

Port number

DCvoltage

Source type 3 -

Display small signal params ()
Display temperature params W

Display noise parameters J

bbkbbbbbbh

Multiplier

L cancel Apply | Defaults | Previous | Next ) Help

5-52 U port B E

spectre0: Model Library Setup

&- Global Model Files

- ¥...4.60ibs.0a22/gpdk090/../. /models/spectre/gpdk090.scs NN
W <(lick here to add model file>

EEEE

WI® cancel | apply | Help
[ 5-53 {7 B AL OE A B 45

i & 5-56 & 5-57 5 & 5-58 nl AN, HF e MOS 4 /Y B L E Vih 298 255mV, Vgs
275 420mV,Vds 258 560mV . i & Vds™>Vgs— Vth, Ff LA JF 9% MOS 45 TAELEMAIIX,
I IF X %% MOS &S g 4 34. 8957mS, 534 MOS & i W {4 JE Vih 4K
230mV,Vgs 225 600mV, Vds 58 480mV . il & Vds>Vgs— Vth, fT LI S 5% MOS &
TAEFER A, JLiT 5 S 9% MOS E85F ¢, 4 26.5794mS, Zf L rk IR W &8 1 MOS 4
HBAL T 00 F DX 8 A FL B AR OR ) LA) AP S B L B I B RE
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Choosing Analyses -- ADE L (1) x

Analysis o tran

® dc U ac

_ noise

O xf o sens \ dcmatch  acmatch
o stb O pz o sp _ emvlp
o pss o pac o pstb \w pnoise
Upd  Upsp Ugpss U gpac
U gpnoise U gpxf  Lgpsp U hb
w hbac \w hbndise  hbsp
DCAnalysis
Save DC Operating Point I
Hysteresis Sweep (]

Sweep Variable

|_ Temperature

|_| Design Variable

|_| Component Parameter
|__ Model Parameter

Enabled i
@D _concel | Oetaits | Apply ) _Help
Bl 554 de fhEIEE
[ ADE L (1) - Mixer mixer schematic - o X ]
»I_.amch Session Setup Analyses Mariables Outputs Simulation Results Tools Calibre Help (idence
A | e 27 Ve —

f2 4

vi 1.2

v2 900m

v3 600m

wi 10u

w2 Bu
HEE—T— M

>

23) | Load State ..

Plot after simulation: Eum ' Plotting mode: |Replace '

| Status:Ready | T=27 C | Simulator: spectre | State:state1 [J

[# 5-55 ADE & %
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B Results Display Window X

Results Display Window
Window Expressions Info Help cidence Window Expressions Info Help cadence
O 503050 [ 31.55401 -
qgi 32.092f qgl 22.721f
qinv 49.2766m qinv 51.0759m
gsi -11.1331f qsi -11.0951f
qsrco —20.554f gsrco —18.259f
region 2 region 2
reversed 0 reversed 0
ron 175.007 ron 74.8942
rout 169.505 rout 193232
self_gain 5.91498 self_gain 5.136
type 0 type 0
ueff 20.641m ueff 19.4379m
vbs —479.584m vbs 0
vdb 1.03991 vdb 479.584m
vds 560.329m vds 479.584m
vdsat 141.886m vdsat 244.017m
vdss 141.886m vdss 244.017m
vearly 542.711m vearly 1.23736
vfbeff —895.032m vfbeff —897.106m
vgb 899.999m vgb 599.998m
vgd -139.914m vgd 120.414m
vgs 420.415m vgs 599.998m
vgsteff 143.684m vgsteff 358.667m
vgt 165.176m vgt 370.163m
vsat_marg 418.443m vsat_marg 235.567m
vsb 479.584m vsb -0
vth 255.239m vth 229.835m
~ [~
60 “] 68|
K 5-56 FFXH MOSESH [ 5-57 5549 MOS 24
8 E
5
> > 12 WRT Re
sapm Wz oogm W 1z Wy v=160.087m - v=160.087m - o
i=—3.66265n 4~ 1==3.23835 i=—-6.48349m i=3.20174m i=3.28174m 2
. 1.03991 pwr=512.558u L]
@ ] 1]
cin /i o PORTZ
g1~
gnd qnd gnd 2 8 Vsl
= = A
= .
)
nmos iy nmos iy g_
gE . VCZ‘% st - 163991 8
a v=809.587n i ﬁ vgs=42@:415m 99.999m
b i=1.51917n : e
o . } Pga0. d00m g PWr=1.31085 . 479584 ;d;jiﬂggégg 79.584m
~ <8 n
AN s 8 980m wr=1.31086f
el g b 1.81917n
A a v=—2809.587n
2 = £99.000m g R3 °
59 2
I @ © nmostv L NM2
g 2 479.584m Wid=6.48349m
°, = “ 1g5—599.998m
~o PORT1 4
5 v=—183132u g Lvds=479.584m
N T i=—-3.66265n . Mgm=26.5794m
f g pwr=6.73749f

s
L

gnd

Kl 5-58 44> JnaR 1 T FLIR AT G 2 KR
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5.3.2 SHIBREEEiH

(1) 7 ADE FLi8a 3288 Analyses—Choose, 3 H X35 HE , £ 8 sp 4T S ST H,
A 7 v 1 22 8] A B8 2 BE L 7 Ports £2 By Select, 2R 5 HC YR 76 J7 B & o3& #% 51 45 4 A Port
Prf A $R%i A Port Plo A1 4t i Port Pif, 7E Sweep Variable Hii% Frequency, 7E Sweep
Range Ji ik Start-Stop J5 A F i 58K 1EW 22, 7390 & 3. 5GHz 1 3. 8GHz, Sweep Type
T #% Automatic, K5 i /A7 . sp O H & A& 5-59 o,

(2) ¥ Simulation-netlist and Run, FFIG{5 H ., {5 E 45 R 5, . Results—Direct
Plot—Main Form, 3 i} Direct Plot Form X} #HHE , K K i sp—Rectangular—dB20, F i
wnE 5-60 iR,

Choosing Analyses -- ADE L (1) x

Analysis w tran w dc w ac  noise
W xt e B dundlniel donat Direct Plot Form x
o stb “ pz & sp « emvip
o pss o pac o pstb _ pnoise Plotting Mode Append B
o pxf “ psp w gpss « gpac Analysis
 gpnoise U gpxf U qpsp U hb =
 hbac (U hbnoise  hbsp > =0

S-Parameter Analysis Function
Ports Select Clear

& 5P v ZP w YP  HP

/PORT® /PORT1 /PORT2
w GD w VSWR  NAmin o Gmin

Sweep Variable w Rn o m o NF o Kf

& Frequency  B1f o GT W GA o GP

 Design Variable o Gmax o Gmsg o Gumx ‘o ZIM

 Temperature w NC W GAC O GPC O LSB

‘' Component Parameter \ 55B

« Model Parameter

Nene Desaiption: 5-Parameter
o

Plot Type
Sweep Range
® Rectangular  Z-Smith  Y-Smith

& Start-Stop

(3) &% J5, i S21,S13,S23 & F w0 Z 8] Y PR S B L &5 SR an i 5-61. & 5-62 F1IE 5-63

s .

Start  3.46 ] Stop 3.76
 Center-Span CAAIES
Sweep Type Modifier
Automatic n
'« Magnitude  Phase
Real Imagina
Add Spedific Points ~ ~ Y
Do Noise
S11_J|. 512 S13
Ll yes N s/ \ o/
i no 521 J\..S522 523
3
531 532 533
Mode
¥ Single-Ended _ Mixed In/Out _| Other Add To Outputs —

Enabled 54 Options...
[ ok JENen Defauits )| _Apply )(_Help )

B 5-59 sp i EHEE

> Toplet, press Sij-button on this form...

m‘ Cancel
sp i AR EF

\LHelp )

& 5-60
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S-Parameter Response
Name Vis

521 dB20 @ 2.0

-230.65

-230.7 .600407GHz.

-230.75

-230.8
M8: 3.7GHz -230.612dB

-230.85 M6: 3.502GHz -230.9626dB

-230.9

NN RAARANNARARRRAARAAAN ARARANNARAL

S-Param (dB)

-230.95 =
-231.0
-231.05

-231.1

-231.15
8dB

-231.2

34 342 344 346 348 35 352 354 356 3.58 3.6 3.62 3.64 366 3.68 37
freq (GHz)

& 5-61 S21 455 &

S-Parameter Response

Name Vis

-33.3
-33.35

513 dB20 @®

-33.4
-33.45
-33.5
-33.55
-33.6

M11: 3.600308GHz -33.56714dB

M10: 3.502GHz -33.80313dB

&
&

ettt bl bttt bt d bt bbbt g b bt g b g

M12: 3.7GHz -
-33.7

-33.75
-33.8
-33.85
-33.9
-33.95
-34.0
-34.05
=341 =

S-Param (dB)

3.4 342 344 346 348 35 352 354 356 3.58 3.6 3.62 3.64 366 3.68 37
freq (GHz)

Kl 5-62 S13 fj H45 %K

S-Parameter Response 1

Name Vis

523 dB20 @ -267.7 B

-267.8 =

267.9
-268.0 -
2681
268.2
-268.3 =
268.4 =
-268.5 —

S-Param (dB)

-268.6
268.7

268.8
268.9
-269.0
2691
2692

3.4 342 344 346 348 35 352 354 356 3.58 3.6 3.62 3.64 366 3.68 3.7
freq (GHz)

¥l 5-63 S23 {45 R K
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mE 5-61 fFR, S21 REBAIRAE 5 5 A S 05 S 0UE 5 5 A5G 0 = 18] 1 b 2 R, 78
3.4GHz~3. 7TGHz B N ,S21 i K{H 4 — 230. 612dB, F/ME N — 231, 15dB, i B A 4R %
it 1155 SR 00 i A St 1 22 TR B B i EAR . A&l 5-62 FTAR L S13 SR AR 5 i A 1 5
A S A s 11 22 T B R 5k R A et — TR B Ik B 0 T B S B, R R BV 2 2
HARYE S S5 M 2 o8 7E 3. AGHz~3. TGHz # Bt N, S13 f{H /N T — 33. 33dB, 1 B A &
i A it 1155 rboB R e 22 0 ) B R A AN BT 5-63 T S23 AR FRH A 1 S ALAE - Tt e
) oA S R O R L AE 3. AGHz~3. TGHz B N, S23 fx K8 Jy — 267. 78dB, S23 1%
MBS —269. 12dB, 2 B 565451 i A S 1155 mp 500 i 1S o 101 %) ol 5 B A il R R

5.3.3 RBIZEIETIH

(1) 78 ADE 5 8532 8 Analyses—Choose., it H XT3EAE , £ £; pss #4705 H . 7 Beat
Frequency £ % A 100M, I3 £& Auto Calculate, 100MHz & 85 {5 5 HH R . 7£ Output
harmonics T Number of harmonics 2% A {5 B 05 I 80N 36, X # 100MHz X 36 =
3.6GHz, i & T E WS HITE B . 1 EHKE B Accuracy Defaults Ti3E#: moderate, W1 & 5-64
Fiaw s Bty OK, S8

(2) #f; Simulation—netlist and Run, PG5 &, F H 45K 5, 87 Results—Direct
Plot—Main Form 1y 4, # i Direct Plot Form X} if #£, 43 5] ¥ i pss— Voltages— pectrum—
peak—dB20 £ A [ HA5H 45 R A H VA WA 5-65 Pk,

Choosing Analyses -- ADE L (1) x
Analysis  Utran U dc Q ac O noise &
O xf U sens U damatch  acmatch
O stb O pz U sp O emvip
@ pss U pac o pstb _ pnoise

Upd Upsp  Uagps U gpac
o gpnoise U gpxf  Ugpsp U hb
O hbac U hbnoise U hbsp

Periodic Steady State Analysis

Engine @ Shooting \_ Harmonic Balance
Fundamental Tones Direct Plot Form X
Ia Name Expr Value Signal Srcld
Plotting Mode Append n
1 flo 3. 66 3.66 Large PORTE t ’
2 frf 3.56 3.56 Large PORT1 nalysis
— —_— & pss
flo 3.66 3.66 Large n PORT®
Clear/Add Delete Update From Hierarchy Function
@ Beat Frequency —_— I U Voltage  Current
160M Auto CGalculate |
 Beat Pericd & Power  Voltage Gain
‘' Current Gain  Power Gain
Output T o Transi

Number of harmonics [ 36

_ conservative i{moderate; _| liberal
Transient-Aided Options
Runtransient? @ Yes  No  Decide automatically

Detect SteadyState

Accuracy Defaults (errpreset)

Stop Time (tstab)
Sawe Initial Transient Resuits (saveink) Lino Lyes
| oynamicparameter I
| oscilater L
Sweep u
New Initial Value For Each Paint (restart) Lino Lyes I
| Loadpuil 1=

_m Cancel | _Defauits || _Apply | _Help
€ 5-64 pss i HBLE

\ CompressionPaint _ IPN Curves
\w Power Contours w Reflection Contours
\w Harmonic Frequency ' Power Added Eff.

\ Power GainVsPout  Comp.VsPout

 Node Compleximp.  THD

Select (Instance with 2 Terminals B

Currently, only spectrum data is available

Modifier

 Magnitude _ dB10 @ {dBm!

Add To Outputs

> Select Instance with 2 Terminals on schematic..

€D oo o

Bl 5-65 pss{iE4REFIKE
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(3) HLBE A — A8 3k B, ATk s i g 8 port Pif, IR 4 B 25 R an1El 5-66 Fr
TN o TR ELE e A AR IR B Marker— Place— Trace Marker ol # # 58 M Xt i
B AT AR I

Periodic Steady State 1

Name

B ...et13 /net12)); pss dBmP

M15: 100.0MHz -36.3582dBm

M16: 300.0MHz -96.2234dBm

st kil

M17: 500.0MHz -97.1775dBm

M18: 700.0MHz -99.6676dBm

16 18 20 22 24 26 28 30 32 34 36
freq (GHz)

Power (dBm)

-110.0 -

el
Ll
O o | ‘
I O
1.2 14

00 02 04 06 08 1.0
Pl 5-66 TR &% I D 05 LG
Hi P 5-66 R 1, v {5 S kU B ARG D) R g — 36, 36dBm., = U I AY T R Dy

—96. 22dBm, HYKIE I AT %R —97. 18dBm . £ I % A9 I Kk — 99, 67dBm. R HEf £
25 LR VR A 2% 1) AR AT PR FE Ky 6. 36dB, I AT UL L VR B 2% 1 SE A T RE O 2 S0,

5.3.4 RIESERBIA

M P 2R B A i IR A e PE BB Y — D S8, T A 4R A A% R A R BT 5 L

(1) TETR I 2% 0 e i 1 o 3 B B A0 A port— Pri. SR J5 76 32 B R fP AR WK B Edit—
Properties—Objects, B & 1% P Port B #2238 Q.3 1 Port 1Y )& X 1EHE B IR ZE A Source
type i sine B0 de, WA 5-67 fras, B OK #7401,

(2) f£ ADE By 1 g 11 of s A OGS o BB R 45 JEOR B B AN 22 B ili Analyses—
Choose, 38 H X 15 HE , 3% £% pss #4715 &, 7E Beat Frequency £ %i A 3. 6G, 33 H Auto
Calculate, fE Output harmonics WY Number of harmonics £ %5 A5 B I HH 0, X
FEME TS 3B A AR RS S re A ma i . 5 EBok5 J# Accuracy Defaults T % & moderate, W1 & 5-68
B #it OKL 8 i E

(3) 7£ ADE 51287 Analyses—pnoise fiF 2, £ Output Frequency Sweep Range I
1Y Start Al Stop £ 43 Hil i AT I i3 1K FIH S5 A 4. 5G, Sweep Type Wik $£
Logarithmic JE 2, [F] B ¥£ ¥ Points Per Decade, i A 10, {CER NI 10 4~4, 7
Maximum sideband # F i A {5 B350~ 36, Output T AY Positive Output Node #2171,
TR port BY IF ¥, Negative Output Node #% H % & gnd!. [6 & 80 #24F, 7 Input
Source £2 P BELEGT R port /E %G AR . f )5 1 Reference Side-Band £ H15i A —1, XML
RIAT TR B L 58 B8 WK 5-69 FiR
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Choosing Analyses -- ADE L (1) X
Analysis \w tran w dc L ac - noise
O xf  sens o damatch  aamatch
o stb w pz w sp w emvip
& pss w pac w pstb w pnoise

 pxf “ psp “ gpss & gpac
 gpnoise o qpxf v gpsp o hb
 hbac  hbnoise  hbsp

Pericdic Steady State Analysis

Engine ® Shooting  Harmonic Balance

: 2 s x
Edit Objed: Prope bz Fundamental Tones
I# Name Expr Value Signal SrcId
Apply To only current ' instance -
1 flo 3.66 3.66 Large PORT®
Show __ system ¥ user ¥ CDF
|\ Browse |  ResetInstance LabelsDisplay | —_
Large '
Property e Display flo 3.66 3.66 g PORT®
ey Name analogLik L - | Clear/Add | | Delete _ Update From Hierarchy
Cell Name port u’ ® Beat Frequency —
3.66 Auto Galculate
View Name symbol loff ' \ Beat Pericd
Instance Name PORT1 u"

Output harmonic

\s Add J\ Delete J\ Modify g Number of harmonics ' ]

User Property Master Value Local Value Display
WEREE TRUE u Accuracy Defaults (errpreset)

. conservative __ liberal
CDF Parameter Value DEplay Transient-Aided Opt

Port mode @ Normal _ HarmonicPort off ' .

Runtransient? @ Yes _ No _ Dedde automatically
Resistance 50 Ohms off n Deted Steadysta

ECaIcay Stae == Stop Time (tstab)

Reacance off '

Save Initial Transient Results (saveinit) i no LJ yes
Port number off '
DCvaltage off ' ‘ Dynamic Parameter | |
Source type L' off n

| oscilater L |
Display small signal params ] off ‘
Display temperature params J off ‘ Sweep
! i . - |
Display noise parameters - & New Initial Value For Each Point (restart) 8 NOSL YES
Multiplier off '
| Loadpul o |
@D e _sepy | Defauts | Previows )| Next | _tielp @D _cne ) Defeuis ) _Appy ) _Help
= L s A%
P 5-67 MR R A EH port WA SHE € 5-68 MR REAH pss BE

(4) ¥ ADE Ak 8 Stimulation—Netlist and Run, JFIR5 B . 15 B 5% WG » K
K Results— Direct Plot—Main Form, 34 Direct Plot Form X% HE . 76 X i HE F 4K Ik %k 355
pnoise—Noise Figure, W1 5-70 firn . Bdi Plot, i M 75 22 8008 W& 5-71 v . 4% i
M XJ P FEATARE

TR AT 1 MR P 2 28 A TR A0 M BE 1) T 98 b, B SR M RE B R B B 200K, I 2 o
VO RALTRAAS B TP O S o i A . TS S 4 & A T B S IIUA 5 | S 41 Mg P 0 5 A5 0
MRS AL 5-71 B 7R L 7E TP 100MHz Ab i ke 7 R 80 17, 85dB., il B i 20K .

5.3.5  (RIZE AR A AR K

T8 X TR AT 5 ) M P 28 7 L, A T 0 LA A0 496 i R AT 7 L
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Choosing Analyses -- ADE L (1) x

Analysis w tran o dc v ac  noise
o xf o sens _ danatch  aanatch
o stb ~ pz v sp w emvip
o pss o pac o pstb @ pnoise

w pxf ~ psp ~ gpss “ gpac
_ gpndise _ gpxf L qpsp  hb
 hbac \ hbnoise  hbsp

Periodic Noise Analysis

PS5 Beat Frequency (Hz)

] Multiple pnoise W

Sweeptype default . Sweep is currently absolute

Output Frequency Sweep Range (Hz)
saresop B swr Tk Stop 4.5

Sweep Type

& Points Per Decade

el 10
m’ _ Number of Steps

Add SpedificPoints Direct Plot Form X
_ Plotting Mode  (APPENd. '
Sidebands e

Method & default ' fullspectrum
Maximum sideband ' 30 U pss & pnoise

‘When using shooting engine, default value is 7.

Noise Figure &  Input Noise
Output \w Noise Factor
Positive Output Node /net13 Select — NFdsb  Fdsb
vatage —_— _ NFeee _ Fieee
Negative Output Node nd!
SRR ° /9 Seke \w Transfer Fundtion
Input Scurce
o ' Input Port Source /PORT1 Sel Currently, only freq data is avaiable
Integrated Over Bandwidth W
Reference Side-Band | fiin)| = |flout) + refsideband * fund | ¢ -
e | AddTo Oﬂ% w Plot
Enter in field . =
] > Press plot button on this form...
@D _coneet ) petauts ) Apply )\ _telp [ o JEC L INEL D
5 5-69 pnoise ff ESHIK & K 5-70 pnoise fEZREFRKE
Periodic Noise 1
ﬁ‘ime Vis
. noise figure @ 1050
95.0

85.0 \

75.0 \

65.0

dB (dB)

45.0

M19: 100.0MHz 17.8499dB

35.0

25.0

15.0

? 10* 10° 10° 107 10° 10° 10"
freq (Hz)

{5-71 MR R A KA AR
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(1) FEIR A AR v B 1T v, e vh S0 Pore, #2185, 3. 4 5 i (1) R B E A port B ARG
(2) f£ ADE FUii e [, M A i B R FF A28 . Hili Analyses—Choose, 3 i X i
HE , ¥ pss #4715 B . 1E Beat Frequency F:Hij A 3. 6G, 3% Auto Calculate, F£ Output
harmonics W) Number of harmonics 5 A7 FLHIEHECH 0. X BB 15 JXTAYRSE 57
H W . 5 EAGE Accuracy Defaults T i%#E moderate, {1 E 5-68 fw , Bty OK, 52X & .
(3) 7 ADE B %&£ Analyses—pxf 7%, 7E Output Frequency Sweep Range i [i{)
start FLEATF G 1ML 7E Stop £25 AZ5 A% 300M, 7E Sweep Type 3t
PH#E Linear ¥ 2, JF % £ Number of Steps, fii A 300, /8 £k P HL 3 #5 300 4~ &, 7E
Sidebands Wi Y Maximum sideband ¥ % A i1 #7204 3. #E Output I Positive Output
Node #2771, Bil; Select, FHi kLB I port 1E % ; [FIFEH#AE . Negative Output Node £%
FEFE gnd ! SEIBEE WA 5-72 FR,

W

Choosing Analyses -- ADE L (1) x
Analysis w tran w dc  ac — noise
& xf  sens  damatch ( aanatch
w stb w pz “ sp « emvip
o pss  pac  pstb  pnoise

& pxf -~ psp W/ qpss ~ qpac
 gpnoise  qpxf w qpsp  hb
 hbac  hbneoise _ hbsp

Periedic XF Analysis

PSS Beat Frequency (Hz) 3.66

Sweeptype (default B Sweep is currently absolute

Output Frequency Sweep Range (Hz]

Start-Stop B Start 1M Stop 306M

Sweep Type .
o StepSize

Linear n 308
& Number of Steps

Add Spedific Points uJ

Sidebands

Maximum sideband n 3

When using shooting engine, default value is 7.

Output —

Positive Output Node t13 | Select
& voltage P /ne =ty
 probe Negative Output Node /gnd! Select

Specialized Analyses

None

Enabled o | Options...

. Cancel )| Defaults /| Apply Help

K 5-72 pxf S E
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(4) 7 ADE BUHK K #if; Stimulation— Netlist and Run, FF IG5 B . 15 B985 , #K
K Results—Direct Plot—Main Form, 3t i} Direct Plot Form X 3B AE , 78 X 75 HE 54K ¥ 3%k $f
pxf—Voltage Gain—sideband—dB20, 5 J5 7E input Sideband 3 {3 £ T2 UL ) 551 3K 5 F
MR 5-73 Fr7 A Sk e ST port Hai R 8 500 45 TE L e PR R BR8] 5-74 BT
T B MO BEAT AR .
Direct Plot Form X .

Plotting Mode ~ (APPENd '

Analysis

w pss & pxf

Function

& Voltage Gain _ Transimpedance

\ spectrum & sideband

- Modifier

 Magnitude _ Phase & dB20

\ Real  Imaginary

Input Sideband
18.56 - 18.79 .

1M - 366M

3.6081G - 3.9G
<[

Add To Outputs —

freqaxis = absin

> Select Port or Voltage Source on schematic...

[ ok JEReTY Help
& 5-73  pxf fij E45 KA FH & K

Periodic XF 1
Name

W .RTLh=-1; pxf dB20(V/V)

-952 ]

-9.56 ]

M20: 3.50033GHz -9.372282dB

-9.64 ]
-9.68 1
972 ]

976 4

V/V (dB)
o
S
T T T T R PR T TR T T TR TR P TN P EE U,

-9.84 A
33 332 334 336 338 3.4 342 344 346 348 35 352 354 356 358 3.6
freq (GHz)

Pl 574 ARHIE 55 05 HLES
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m &l 5-74 I, 78 3. 5GHz w88t it g A8 45138 25y — 9. 37dB, M ARt 3. 59GHz
M, 25 4538 25 2 — AN BESR M P 7%, AE 353 3. 6GHz B AS i 25 28k & — 9. 8dB A T, H &
AT HL, B C B AR YR AR 5 R TR AT A 114 A8 0 1 R R 5 R B T U AR A 55 2 I,

5.3.6 1dB JE4; S E

(1) 76 3R 90 2% 8 8% b, 3k % 81 900 Port—Prf, SR J5 76 3¢ B K 4K K ¥ il Edit—
Properties—Objects., 3 H J& 4 XT 3GHE K5 U7 25 8 Source type % # 4 sine, 3 Amplitudel
(dBm) ¥ &K prf, W&l 5-75 s #dy OK RAFRE

Edit Object Properties x
ApplyTo \only current ' \Instance
Show _ system @ user ™ CDF

| Browse | ResetInstance LabelsDisplay

Property Value Display
Library Name analoglib u
Cell Name port M
View Name symbol . - |
Instance Name | PORT1 G - |

__ Add )| Delete || Modify

User Property Master Value Local Value Display
lvslgnere TRUE off '
CDF Parameter Value Display
Port mode ® Normal _ HarmonicPort ff
Resistance 56 Ohms ul
Reactance ff
Port number ff
DCvaltage ff
Source type ff
Frequency name 1 frf ft
Frequency 1 3.56 Hz

E

Amplitude 1 (Vpk)

E

LELCECECEEEREE

Amplitude 1 (dBm) prf

Phase for Sinusoid 1

Sine DC level

Delay time

Display second sinusoid J

Display muiti sinusoid J off ' (]

@D e (_sppy Defauits | _Previous | Next )| _Help
& 5-75  1dB H4E & 05 B port SR &

(2) 7£ ADE 5 1 1% #: 32 88 Variables, & £ Copy from Cellview, ¥ 48 & prf & #l &
ADE B8 mFE i B N — 30, 7F ADE B 8.1 Analyses—Choose, 3 i} % 16 AE , 4 $&
pss HEAT1{5 B , 7E Beat Frequency £2%i A 50M, 337 Auto Calculate, 7E Output harmonics 3
) Number of harmonics ¥ %ij A B W W 50N 2. f BAE Accuracy Defaults T i ££
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moderate,pss |2 BE i B UK 5-76 /x££ pss X% HE H 4] % Sweep ¥ETI, Hi i Select
Design Variable $Z4H . 75 5 H 65 HE A & 8% Prf A48 1w, 018 5-76 ffias . X E Sweep Range
IT U6 5 4508 T % 43 5l o — 30dBm A1 10dBm, Sweep Type ¥ B N Linear B 2, 3 % #&
Number of Steps, i A 10, B4 10 >, pss TEE TR0 58 10,

Choosing Analyses -- ADE L (1) x Choosing Analyses -- ADE L (1) x
Analysis o tran o dc o ac  noise A flo 3.66 3.66 Large ' PORTO A
ki LS et G i e St | Cear/Add | | Delete| | Update From Hierarchy
o stb  pz o sp o emnvip
& pss o pac o pstb _ pnoise & Beat Frequency G | AstaGiose
w pxf “ psp « qpss w gpac / Beat Pericd

 gpnoise  qpxf v qpsp  hb

 hbac \ hbneise _ hbsp Output harmonics

- —_—
Number of harmonics ‘ [}

Periodic Steady State Analysis

Engine & Shooting _ Harmonic Balance

Accuracy Defaults (errpreset)

__ conservative @ moderate __ liberal
Fundamental Tones Transient-Aided Options
I# Name Expr Value Signal Srcld
Runtransient? @ Yes  No _ Dedde automatically
1 flo 3. 66 3.66 Large PORTE Detedt Steady State
2 frf 3.56 3.56 Large PORTA & o SUEIRUEEEL,
Save Initial Transient Results (saveinit) _no L]yes

flo 3.66 3.66 \Large ' PORT®

| Dynamic Parameter __ ’

| Cear/Add | | Delete | Update From Hiemrdb

| Oscillator  __ I
& Beat Frequenc —
- fuency S0M Auto Calculate
‘w Beat Pericd Sweep |1 ' v
i Frequency Variable? & no o yes
— = S — - — Variable ' 5
Ohipit harmonics Variable Name prﬂ
Number of harmonics B 2 § Select Design Variable )
Sweep Range
Accuracy Defaults (errpreset) & Start-Stop sart -3 Stop 18
L conservative @  liberal - CenterSpan
Transient-Aided Options Sweep Type
Run transient? @ Yes  No _ Dedde automatically & Linear \w StepSize
18
Detect Steady State J Stop Time (tstab) ‘« Logarithmic ® Number of Steps
Sawe Initial Transient Results (saveinit) L no Lyes
Add Specific Points (]
‘ Dynamic Parameter L. ‘ New Initial Value For Each Point (restart) Lno Llyes
| Oscillator ‘
| Loadpul = |
= he g | s it
| B L' Freauency Variahle? @ no s ves | L ]
@D e Defauits | _Apply ) _Help @D e Detauts ) Appy e

576 pss BB FORBS B

(3) ¥ ADE A w28+ Stimulation— Netlist and Run, JFWED5 B . 15 B 5% 85 » K
R EL T Results—Direct Plot—Main Form, # H Direct Plot Form X i #E , 76 % i #E 5 4K ¥
£ FE pss—Compression Point, £ Gain Compression #:4i5 A 1,/C3R & 1dB B4 S5 H ., #
Input Power Extrapolation Point(dBm)#:4i A — 25, /8§y B I M — 25dBm IR FTER.
i J5 7 1st Order Harmonic T i 3E4#F 2100M 7R d85ifi b, an & 5-77 Fros , 8% )5 A #i 3k
PEFE T port i i1 1dB He 4 s O , i i1 e 75 R BOBOE an 18] 5-78 iR .



Periodic Steady State

Name

B compressionCurves

Power (dBm)

-10.0

-14.0

-18.0

-22.0

-26.0

-30.0

-34.0

-38.0

$58  REmR s |
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Direct Plot Form x

Plotting Mode ~ (APPENd '

& pss

 Voltage  Current

_ Power \_ Voltage Gain
 Current Gain  Power Gain

 Transcondudtance . Transimpedance
® CompressionPoint  IPN Curves
 Power Contours _ Reflection Contours
\ Harmonic Frequency  Power Added Eff.
 Power GainVsPout | Comp.VsPout

_ Node Compleximp. ' THD

Select |Port (fixed Riport)) B

Format \Qutput Power '
Compression Point/Curve  \Input-refered '

Gain Compression (dB) 1

"prf' ranges from -30 to 10
Input Power Extrapdlation Point (dBm) -25

|_Input Referred 1dB Compression '

1st Order Harmonic

] ]
56M
2 160M

| Loadpull Contours _

Add To Outputs

> Select Port on schematic..

[ o« JEEIDINEES)
B 5-77 1dB K4 s i B R A BN HE

Input Referred 1dB

Port = "/PORT2"

/ 1st Order freq = 100M

TN U TN SN U U U UM TN U AN SN B MU A AT AT SO A A A |

|
©w
=3
o

-26.0 -22.0 -18.0 -14.0 -10.0 -6.0 -2.0 20 6.0 10.0
prf (dBm)

& 5-78  1dB JE 45 i ff L5 SR
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1 5-78 Rl Z0 IR AR S B9 1db 45 & —5. 32dB, 1dB 45 5 2 TR0 a8 28 1 3 i) — A
AR bR, R OE IR A sh AV B BB, {5 B AS R BN M5 A S 0 0 AR KR,
TR A% 0 A 2 M 2k EORE A/ A B IR A 1 i T BLSR FE AR

5.3.7 =Hr ARSI R

(1) =B B B R P port B ARAS, pss TR BB ik B, H Sweep
Range BTG 545 W T2 505 —25dBm Ml 5dBm, Sweep Type Wi B N Linear XX, IF
##E Number of Steps,fii A 5, BT 5 4> 5, pss TR AR B E 0L,

(2) 7 ADE B ¥ Analyses—Choose, i H X IEHE . 1 £E pac #4745 & , 7E PSS Beat
Frequency F2#i A 50M, 7E Input Frequency Sweep Range % #¢ Single-Point Jf-Hij A S %
3501M. 7£ Additional indices # 4 A —68 5 —72, BRI BN 5-79 FiR.

Choosing Analyses -- ADE L (1) X
Analysis  tran o dc w ac w noise
o xf W sens  damatch  aamatch
w stb “ pz  sp w emvip
o pss & pac  pstb  pnoise

w pxf “ psp v qpss “ gpac
w gpndise _ gpxf w qpsp  hb
 hbac \ hbnoise , hbsp

Periodic AC Analysis

PSS Beat Frequency (Hz) 56M

Sweeptype  (default B Sweep is currently absolute

Input Frequency Sweep Range (Hz)

sngierpont B rreq 3serm

Add Spedific Points

Sidebands

Array ofindices n
Currently active indices

Additional indices -68 -72

Specialized Analyses

\None

Enabled W Options...

m Cancel | Defaults Apply Help
& 5-79  pac FHSHRE

(3) 7£ ADE Fi#k ik ¥ Stimulation—Netlist and Run, P05 H . 15 H5E 5 . 1K
K Results—Direct Plot—Main Form, 1} Direct Plot Form ¥ HE , 76 %F 35 HE J 4K Ik 128 3
pac—IPN Curves, 7E Input Power Extrapolation Point (dBm) #: ##i A — 15, & J5 1F 3rd
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Order Harmonic 1 1st Order Harmonic 3§14 H 268 101M F1 99M, W K 5-80 fr~., 4K
Je Pk BB TP A port Bt . = B BRSO B R ANl 5-81 TR

Direct Plot Form x

Plotting Mode Append B

Analysis

o pss & pac

 Voltage . Voltage Gain

- Current & IPN Curves

Select |Port (fixed Ripert)) [~ ]

Circuit Input Power — Single Point
& Variable Sweep ("prf")

"prf" ranges from -30 to 10

Input Power Extrapalation Point (dBm] ~18
Input Referred IP3 ' Order (3rd '
3rd Order Harmonic 1st Order Harmonic
=72 9M =13 99M
-68 101M
8 3.5816 8 3.5616

Add To Qutputs —

freqaxis = absout
> Seledt Port on schematic...

[ ok e Help
&l 5-80 pac 1l EL&E A F I E
H1 P 5-81 AT, A7 LI B U 5 D AR H 0 L O — 25~ 5dBm , TR A A% = B B 4
RR 5.53dB, Hr B EUL R IEM IR SR M — A EE S bR . 55 1dB R4S =
By T A A5 R AT TR RS I M BE A, St T IR A 1) 85 GORN B Bk T IR .

Periodic AC Response 1
Name trace
ipnCurves 0.0 _g

100 3

200 3

-30.0 3

-40.0 3 Input Referred IP3 = 5.

g 3
T 500 3
g E
&

-60.0

E Port = "/PORT2"
70,0 3

E 3rd Order freq = 101M
-80.0 3
-90.0 E 1st Order freq = 99M
-100 _E

-26.0 -240 -22.0 -20.0 -18.0 -16.0 -140 -12.0 -100 -80 -60 -40 -20 00 20 40 6.0
prf (dBm)

B 5-81 =By VR S AT A



