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-TFhis is the third section of the ring oscillator tutorial. In this section the
, previously g:ree}ft‘gd_smﬂg_m_gdg_l_i_s\_pg%ng convertg_g into a hybrid dynamic one by '\\
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it will degrade the simulation speed severely it can run the mod@l for ever, hw
it can simulate.an infinité nUmbeér of time stéps.» .+ . | ] ...
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- The best of the two worlds'is & hybrid (s_tzitic': "~ dynamic) model whichisa & % ‘et

_ combination of the'two models discussgd*previously. This ﬂW&M\
. _. : - V - \-—/
(50 - 1000 rows) in which the,calculations are’ performed Veéry fas aple ;o - -
contains the*fipresento and ‘firelcegnt *pasito tekme s

available a.macro will copy the results frbmbmsentand'pasgethem inthepast. -+ * * & & !
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- The process is-actually-like a FIFO stack where.all the datain the stack (history)
issbased on a bunch of calculations-happening always at the top of the stack.
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Create a new worksheet:

- Copy the existing worksheet into a new one and
rename the new wor ksheet 0 Tut|;omesee
- In the new worksheet delete everything under row ﬁj
136 effectively leaving just 100 rows of calculation

- This table of 100 rows represents the simulation of

our system over 100 time steps and it is calculated

extremely fast because it contains only built -in :
functionsiy tletcdseccaldtiehi s t hi
Aactive calculation area 0 .
i X i . 2: Time[ns] |Emable | A | B | € | D | E | F | 6 [Oumx|
- Later during this presentation we will show how to e e e e —
create a macro based on an infinite loop which will ;f‘}_‘\1;;5&“W;,;wﬁ???ii et [dovs | ags | poe2 [ omm o ae]_ . . e
. oo Ly lamshapsss N N O OM A Rl & L-A-=E=saadf
take all the calculated new data and paste it (as value) —

just below this active calcul ation ~ar e aistorinal dataavdaato . we c g

Create a new relative time data series:

Tinis lyremaie waode! will runias an dnfinite doop, tierefore the sim fime caro veack very large values.
- In order to be able to chart the waveform at any moment and still keep a good and uniform signal

representation we wil/ use an Aoscill oscopeod time displ
relative time scale (X) which will always start at zero against which we will plot the signal (Y). We will

modify the formulas in column A to achieve this since column A is now used only for waveform display

purposes (the data in this column is not used for calculations).

-Letds choose a fixed number of 3000 time steps to be s
(right now you can see 100 of them). The relative time series will be located in the range A37:A3037

=> cell A37: fA=3000*ti me _ s+itepme, sdelplo A3>8 co piyA3ARB 8 down
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