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Note: the simulation results shown are not optimized, and provided only for simulation
guidance purpose.
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Kvco simulation

PSS (Periodic Steady State) Analysis
a Any Verilog-A models are not allowed in the simulation
bench, PSS does not support Verilog-A.

a Do .tran analysis first to estimate the VCO frequency at the
fixed Vctrl as the Beat frequency.

a Make sure the VCO works by setting the “Initial Condition”,
“tstab” should be longer than the time the VCO needs to
stable.

a If the VCO frequency is off the beat frequency by too much
over sweeping Vctrl, PSS may fail. So confine the Vctrl to a
reasonable range.

a After finishing simulation, go to ADE Results->Direct Plot-
>Main Form...open the Direct Plot Form, see later
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PSS setup

B Choosing Analyses -- Virtuoso® Analog Design Env x

analysis « fran W/ dc w Aac — hoise =

Dscillator » -
O s ™ s N Dscillatar node frout Select
- pz —sp —oemvlp & pss Reference node  gnd! Select
«/ pac < psth o oproise o pef —_—
o psp o gpss o gpac < ypnoize Dsc initial condition » default _ linear
T Ty = = lilete Osc Mewton method — _ onetier _ twotier
« hbnoise =
Feriodic Steady State &nalysis Sweep .Ln W
. . ) Freguency Yariable? & no o Yes
Engine — Shooting ® Harmonic Balance ariable
\ Yariable Mame wctrl
Tones Select Design Variable
Name Expr Value SrcId Sweep Range
5 & Start-Sto -
P Start 0.3 Stop 0.8
— Center-Span
Beat Frequency 36EM Auto Calculate _ SWweep Type
Oversample Factor ® Linear & Sten Size
B o 100n
w Logarithmic  Mumber of Steps
Mumber of Harmonics 10,
Add Specific Points
Accuracy Defaults (errpreset) N )
. . Mew Initial value For Each Point (restar) _ ho _ wes
— conservative o moderate _ liberal
Convergence Enabled Dptions.. | &~
P — e ey
additional Time for Transient-Aided HE (tstab) 100 —]
m Cancel Defaults Spply Help
Save Initial Transient Results (saveinit) kd no kd yes g
Harmonic Balance Homatopy kethod default n
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PSS Plotting

Direct Plot Form

Plotting kode
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Selected Cutput

Mame (opt)  Votrl sweep|
Expression [getData(" ~vouk" Tresult "pss £4")) From Schematic
| |
Mame (opt)  EWCO (MH/V)
Expression deriv({harmonic {xwal {getData(" vout" Fresult "pss_f£d4"3) '1) # [LO00O0OY)

Choose the fundamental frequency to plot
Also, you can use calculator setting the
outputs as above to get the KVCO plot,
see next.
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PSS simulation plots
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VCO frequency and KVCO versus Vctrl are plotted.
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Frequency Pushing

Engine _ Shooting & Harmonic Balance
Tones
IName Expr Value Srcld
Beat Frequency fosc Auto Calculate

Oversample Factor

Mumber of Harmonics 10

Accuracy Defaults (erpreset)

_ conservative ™ moderate __ liberal
Convergence

Additional Time faor Transient-Aided HE (tstak) 100n

Save Initial Transient Results (saveinit) kd no d Yes

Harmonic Balance Homotopy Method n

Osclialor 2 gaciiator node | fvouts Select
Reference node gnd! Select
Osc initial condition & default _ linear
Osc Mewton method onetier _ twotier

Sweep 4 ¥

Freguency Yariahle? & no o yes

Yariahle n

Yariable Mame  wdd

select Design Variahle

Sweep Range

& Start-Stop Stat 1 Stop 1.3

 Center-Span

To test the VCO frequency changing with power supply
voltage variations, in the same manner as before, just
change the sweeping variable to “vdd”.

Notice here beat frequency is defined as a variable for
easy change at the ADE.

B Virtuoso® Analog Design Environment (13) - ece518_hwl cs_vco_sim schematic = O %
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PSS simulation plots
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Phase noise

'm Choosing Analys
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Feriodic Moise Analysis
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Pnoise Simulation Result
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