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Install Lab

Welcome to PeakView’'s EM Design and Synthesis personal training lab. Prepared
here are ten different lessons to help the student quickly learn the in’s and out’s of
using PeakView in conjunction with the Cadence Analog Design Environment. Upon
completion of the lab set, the student will be able to use PeakView for synthesizing a
broad range of passive components and/or modeling custom designed components.

First, the student should install the lab by following these easy to follow steps:

1. Untar PeakviewTraining.tar.gz

> gunzip < PeakviewTraining.tar.gz | tar xvf -
This will generate a Training directory.

2. Set up the environment variable PEAKVIEW_TRAINING_PATH in the
shell initialization file, (.bashrc or .cshrc, etc...) to point to the lab’s
installed path. In the bash shell, it is

export PEAKVIEW_TRAINING_PATH=Lab_Install_Path
For example
export PEAKVIEW_TRAINING_PATH=~/Training
Next, source the shell initialization file.
3. Run “setupLab” utility to make sure the lab setting is correct.

> cd Training

> bin/setupLab
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Lesson 1: PeakView Environmental Variables

Objective: In Lesson 1, the student will learn how to check PeakView’s (referred

to as PEAKHOME) environment variables and set up Cadence’s “.cdsinit” to
enable the PeakView integration with the Cadence design environment.

Please follow these steps:

1.

Open a UNIX terminal, and check PEAKHOME environment.

2.
» echo $SPEAKHOME
Check the path of PEAKHOME; this is where the PeakView software is
installed.
Note: The PeakView software uses the PEAKHOME environment to
point to its installation directory. The student should make sure it is
properly set.
3. Go to the Lab directory to check the “.cdsinit” setup.
> cd Lab
> vi .cdsinit

Check the following statement in “.cdsinit” file.

loadContext (strcat (getShellEnvVar ("PEAKH
OME")
"/cds/context/pkv.cxt"))
load (strcat (getShellEnvVar ("PEAKHOME")
"/cds/context/pkview.ini"))

PeakView EM Design & Synthesis Training Lab

Note: The student has to add these two statements in their “.cdsinit” file to instruct
Cadence load PeakView SKILL wrapper. Depending on the student’s environment,
these statements can be added to either the “$HOME/.cdsinit” file or to the
“.cdsinit” file in the working directory. Ofter times, the CAD group may also
provide a system-wised setup for all users. For these personal labs, please add
these statements to the “.cdsinit” in the working directory.
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4. Check the “.peakviewinit” file:

> cd tutorial/.peakview
> vi .peakviewinit

“.peakviewinit” is the PeakView initialization file. The student should copy
this file to their “SHOME/.peakviewinit”, or add it to the working directory.
The CAD group can also create a system-wised “.peakviewinit” which can
be shared by all users. For more details, please reference the user’s guide.
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Lesson 2: Get Started

Objective: In Lesson 2, the student will invoke PeakView from inside the
Cadence environment, and run an EM simulation for a simple symmetric inductor.

1. Go to Lab directory and start Cadence:

> cd SPEAKVIEW_TRAINING_PATH/Lab
> icfb &

2. In CIW window, click File=>Open... to bring up the “Open File” form. Make
the following changes and click OK of the form and the lab’s HP_filter
schematic window will pops up.

Library Name tutorial
Cell Name HP_filter
unmr'f Hame plLvele AT Cell Hames
i L o
cell Hame HP filteq ML NACTIVE I
i (M1 _NWELL [ ]
View Name schematic . | M1 PACTIVE [ |
, M1 POLYZ ||
Browse | (M1 PSUE fi
fivf BT 11T ]_-.12_]_-.:[1 [~
; M3 M2 |
- dit - read (o=
Mode & edit . re g |
M5 14 |
Library path file MET1 FRect T I
[RERe et e T s L eae |  |'ET2 Rect T i

L |MET3_Rect T ; J

3. In the HP_filter schematic window, select Tools—>PkView on the
schematic window. A new menu item PkView will appear in the schematic
window banner.
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Virtuoso® Schematic |
Cmd: Sel: 0
Tools | Design Window E
AMS Opts.
Analog Environment

Design Synthesis
Diva
Floomplan/Schematics
Hierarchy Editor
Mixed Signal Opts.
PCHM
Parasitics
Schematics
PkView
Simulation

4. Select the PkView menu item in the schematic window. There are four
command choices “Synthesis Cells”, “Insert Device”, “EM integrity”,and
“Check in License”. Opening a layout window, the student will also find
“LEM” command too. In Lesson 2, the student will use “Synthesis Cells”,
“LEM”, and the “Insert Device” command.

PrView

Synthesis Cells...
Insert Device...

EM Integrity
Checkin EMI license
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5. Click the “Synthesis Cells” command on the PkView menu. The
“Synthesis Cells” dialog will pop up. Make sure the “tutorial” library is
selected and Click OK. The PeakView main window will pop up.

tutoriall

6. Check the PeakView window.
There are four sub windows in the PeakView window, Data Browser window,
Waveform Viewer window, the Layout Window and the Parameter Window.

b d PeakDesign .peakview X018
Dat Project Circuit Edit Task Windows
ata - :
Browser IEL Y i Parameter
[
——_[Name [Show [L(nH) @ 0.1G Hz |Qmax [Ld(H) @ [Parameter] IAdvance | Profile |
WaveForm =—mmmmm—————————— Layout
Viewer Viewer
\ /
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Lesson 3: Getting Familiar with PeakView

In this Lesson 3, the student will learn how design and simulate a symmetric
inductor, and get introduced to PeakView’s basic features.

1. In PeakView window, click the “Circuit” menu, and then click
“Symmetric” icon.

E¥Y peakDesign peakvie 018

Project CircuitlEdit Task Win

|§=_"_"i . OctCircuits - | l

Square
Symmetric
Octagon

Circular

Balun

SquareBalun
Advanced -

Examine the “Circuit Parameter Editor” form. This form has many
parameters which defines the physical layout reflected in the layout view
window. Please refer the PeakView User Guide for more details regarding
the “Circuit Parameter Editor” dialog. For now, don’t make any changes and
leave the default settings. Click “OK”.

outer radius |5€—05—
width [se-06
spacing Ile'os—
No. of sides IS—
Mo. of turns |3—
wvertical opening I—
end opening IZE—DS—
arm length I3€—05—
layer mb _’I
cross layer m5 _"I
ratio IlD—
width step ID—
synthesize Diff inductance on Mot specified jl
I—
@ [oig Hz

Advance... I

Ok | Draw | Cancel =|u
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2. Check the Layout Viewer window, you will find the layout of the symmetric
inductor. Adjust the sub window size to make layout window larger.

Ld PeakDesig -peal D8 i
Project Circuit Edit Task Windows

& ] EEN EEY

T
T Name |Show |L(nl| Parameter IAdvance |Profi|e |
Symmetric1/Symmetric
outer ’
¥l

radius=5e-05
width=5e-06

x=87.2, y=-65.3 dx=0.68, dy=0.00, D=0.68

3. Move cursor to layout window, and press “f” key. This will fit the layout in
Layout Window. Zoome-in on the layout by moving cursor to the lower left
of layout window, press and hold the left mouse button and drag the
cursor diagonally to the upper right and release when the inductor is
vertically bisected. Make sure to include the desired wire paths as part of
the selection

hd PeakDesig peakview X013 el i e
Project Circuit Edit Task Windows |

IE IEN X

T
T |Name |Show |LinlJ Parameter |Advance |Profi|e |
Symmetricl/Symmetric Al
outer radius=>5e-{ %
idth=5e- :

x=53.9, y=-117.0 dx=-33.32, dy=-51.68, D=61.50
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Project Circuit Edit Task Windows

EI=1

B

T |Name

Show [ Ll

He m
L Parai

er | Advance |Pr0fi|e |

[x=0.1, y=50.7

dx=63.27, dy=102.78, D=120.6

4.

The layout window should looks like this.

Zoom-in on the layout window near the underpass wire path. It should look
similar to this picture.

PeakView EM Design & Synthesis Training Lab
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5. The student needs to add center-tap to this device, but first measure to
check the wire width needed. Find the coordinate and distance sub-
windows (two little boxes under layout sub window). The left one sub-
window shows the coordinates of the cursor, the right sub-window shows
the distance between two clicks. If dx, dy and D in the right one is not 0,
double click left mouse button to make them 0.

]}

1L

[x=66.9, y=-33.4 |x=0.00, dy=0.00, D=0.00

[ %

6. Move the cursor to edge of a path shown below, click left mouse button
(first click) , and notice the coordinate has changed. Next move the cursor
to another parallel edge, click left mouse button again (second click). Now
the coordinate sub window has change again and so has the values for dx,
dy and D. Here the measurement shows a dx value neare 5. This is the
width of the inductor we specified in the parameter form.
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|x=43k7, y=7.0 dx=5.07, dy=0.12, D=5.07

7. Press ' key to ft the layout. Move cursor to the layout window, and click
right mouse button. A layout editing pop-up window will appear.

G)% Zoom in
Gk Zoom out
& Fit

Rotate/Flip...

@5 Customize Layer...

N GDS Export GDS...

g Print...

8. Click the “Customize Layer...” menu item. The “Customize Layers”
dialog window pops up. Click the “m5” button and turn off “m5”.
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edit

edit

edit

edit

9. Click the Edit button of m6. The “Layer Editor” dialog window pops up.

You can select color and pattern for m6. Pick one you like.

PeakView EM Design & Synthesis Training Lab
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10. Click OK on the “Layer Editor” dialog; click OK on the “Customize
Layers” dialog. Review the changes made to the color in the layout
window. If necessary, press “f” key to fit the layout to window size. The
layout might look something like this one below.

W  PeakDesign  .peakview X018 ®
Project Circuit Edit Task Windows |

== [EN E3

I
T Name | Show |L(nlJ Parameter IAdvance |Profi|e |

Symmetric1/Symmetric
outer radius=5e-05
width=5e-06

S

x=-48.7, y=-1.5 dx=27.40, dy=34.06, D=43.71

11. Repeat step 7, open “Customize Layers” window, turn on layer “m5”,
and click OK of that form. Review the changes on the layout and fit to the
window size if necessary.
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Lesson 4: EM Simulation

In this Lesson 4, the student will learn how to run EM simulation on the
symmetric inductor designed in Lesson 3.

1. Adjust the PeakView sub windows making “Waveform Viewer” window
larger.

bl PeakDesig] peakyi s ” ”
Project Circuit Edit Task Windows |
(& W] FEN 3

T Name Show LinH) @ 0.1G Hz |Qmax |Ld(nH) @ 0.1G Hz |QdMax |Resonant Freq. ! Parameter IAdvance | Profile |

Symmetric1/Symmetric
outer radius=5e-05
width=5e-06
spacing=1e-06

No. of sides=8

=) ]

[x=-60.2, y=28.3 |4, dy=190.87, D=220.01

A

2. Click the “Run” (EM simulation) icon (traffic light) on the PeakView toolbar.
This will begin to simulate the symmetric inductor (or the currently
selected device) previously designed.

v PeakDesign  .peakview X018
Project Circuit Edit Task Windows

a ] INET

[T |Name |Show |L(nH) @ 0.1GHz |Qmax |hdinH) @ 0.1

Run EM
Simulation Button
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3. A progress bar will pop up displaying the simulation progress. For this
device, it should take only a couple of minutes to complete.

Peakview is running...

L Vi

4. Upon simulation completion, a waveform will appear in the “Waveform
Viewer. It might look something like this:

I 1

1 Parameter IAdva o

M5 Sy mmetricl 1.077 10.33 ] b
E

Symmetricl/Symmetric
outer radius=5e-05 g
Lk _Eoone

SRR o

-66.5, y=-53.0
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5. Move the cursor to the “Waveform Viewer” window, click the right mouse
button. The “Formula List” will pop up. Notice Q is selected (check box)
on this dialog, this instructs PeakView to display the plot for the value for
Q as a function of frequency.

Configure...
" Export Data...
- Print..

6. Informula list window, click L, you will see the L plot displayed in the
waveform window. Repeat this procedure, picking the other values (R, Qd,
Ld, L2,....) and displaying their respective waveforms.

7. Repeat step 5, pop up the formula list window again, and select
“Configure...”. The “Formula Manager” dialog will pop up. Here, the
student can check the definition for Q, L, R, etc... All of these definitions
user-configurable. Later in this Lesson, the student will have the
opportunity to configure their own formulas. Cancel this dialog at this time.

Name Formula [ __ad

Q -1*imag/real(y11) &l
L 1/(2*pi*f)*imag(1/y11) _ Mody |
R 1"real(1/y11) & |
Qd 1*imag(1/(y11+y22-y12-y21))/real(1/(y Iy} |
Ld 1/(2%pi*f)"imag(4/(y 11+y22-y12-y21))

L2 1/(2"pi*f)*(1/y22).imag
L:ILL? -1/(2*pi*f)*zz12.imag .. ¥ — iﬁl
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8. Repeat step 5, popup the “Formula List” again. This time, select the Q
value. Move cursor to “Waveform Viewer” window. Position the cursor
somewhere near the apex in the waveform. Click the left mouse button,
and then dragging the cursor to “box in” a portion of the curve and
releasing will zoom in the display on the waveform. Fit the curve to the
window and try zooming in on a different part of the curve.

PeakView EM Design & Synthesis Training Lab Page 17



Lorentz Solution, Inc.

Lesson 5: Explore Circuit Parameters

In this Lesson 5, the student will copy the previously designed Symmetric1
inductor and modify some of its parameters to investigate their impact on the
devices electrical characteristics.

1. Click the PeakView Edit menu item, and click “Copy”.

[PEdRVIEW

t Edit| Task Windows

: 1 Edit.. :
g o CirleX Lo
Copy Ctrl+C
Paste Ctrl+V

Delete Del
_ Hide Chart -

% Chart Color...
Hide All

Customize Browser...

Options...

2. Click the PeakView Edit menu item, and click “Paste”. A new device is
created and added to the “Data Browser” window with the name
“‘copy_of_Symmetric1”. The student may need to adjust the width of
the display columns to better see the device name and the other
column parameters.

Project Circuit Edit Task Windows

& ] | LEB e

T |Name [Show [Lint) @ 0.1G Hz |Qmax |Ld(nH) @ 0.1G Hz |QdMax | Resonant Freq. |
P Symmetricl NA  10.34 NA 13

P copy_of_Symmetricl NA - 10.34

PeakView EM Design & Synthesis Training Lab Page 18
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3. Double click copy_of_Symmetric1 cell and the “Circuit Parameter

Editor” dialog will pop up. Change the following parameters:

Circuit Name barber
Outer radius 7e-05
Width Su

Click “Draw” button on the “Circuit Parameter Editor” dialog, examine layout
window to make sure the layout is reasonable and changed parameter values
were realistic. Click OK on the dialog.

circuit name W
outer radius |7€-05—
width [s
spacing lle-OE—
No. of sides |8
No. of tums |3
vertical opening l—
end opening IZE-WS—
arm length IMS—

layer mé6

I~ fl=

cross layer m5

ratio |1.0
width step |0
synthesize Diff inductance on  Not specified
@ |0.1g Hz
Advance...

Ok Draw | Cancel |

4. Start a new EM simulation by clicking the “Run” button. PeakView will
simulate the new inductor. Before checking the simulation result,
predict how the electrical characteristics will change when compared to
the original Symmetric1 inductor. If the width and outer radius are
made larger , how this will affect L, R, and Q? Go to next page to see

our prediction.

PeakView EM Design & Synthesis Training Lab
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Our prediction: Increasing the outer radius increases the total length
of the winding. Doing so, we expect the inductance to increase. The
overall area of the device is also increased; as a result, the
capacitance should also increase.

Recall.... f o< %/L_C’ as L & Cincrease, f, will decrease.

Therefore, we expect to see a steeper L curve at lower frequencies
for “barber” than for “symmetric”.

It is hard to predict R at this time, increasing width will decrease R,
but increasing outer radius will increase R, therefore, the combined
effect cannot be predicted with any certainty.

Since Q depends on R,L, and C, an accurate prediction on Q
behavior is also not possible at this time.

After the EM simulation completes, examine the “Waveform Viewer”.
Two curves will appear for each electrical plot. They have exactly the
same color. But, the curve that is highlighted is the curve of barber.

EE [EN7E
T [Name [Show [LinH @ 0.1G Hz [Qmax [LdnH) @ 0.1G Hz [QdMax [Resonant Freq. |
NA  10.34 NA NA

1
Parameter |Advance |Proﬁ|e

P Symmetricl

Darber NA_ 602 NA__ 7.7 S| | | berberSymmetric
outer radius=7e-05

width=8u

[x=56.3, y=57.3  dy=110.69, D=145.37

4
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5. Move cursor to the barber cell in the Data Browser sub window, click
right mouse button, the “Edit Circuit” dialog will pop-up. Click the

“Chart Color...” item. The “Select Color” window will pop up.

|Name |Shﬂw |Lm
-P Symmetricl
S
1 Edit..
ERM
Hide Chart
% Chart Color... -

% Export...

Delete

6. Inthe “Select Color” window, pick a new color for all barber

Del

waveforms. OK this form. Notice the color of the barber curve has

changed.

| Basic colors

= B F B ool el
| § B § B [l
EEEEET
O
EEENNE

Custom colors

 EEEEEEE
 EEEEEEEN

Define Custom Colors >> |

OK Cancel | Add to Custom Colors | '

Hue: IO_ Red: |255

Sat: IE Green: I()_
Val: IE Blue: IO—

PeakView EM Design & Synthesis Training Lab
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7. Move cursor to “Waveform Viewer” window, pressing the “f” key will fit
the waveform to the window. Compare the plots for Q, L and R. Do
they agree with the prediction? The L plot might look something like
the picture below. What other information can you deduce from these

plots?

8. Based on the previous barber discussion, one should be able to only
predict as the outer radius increases, L will increase, the resonant
frequency will decrease. Now, let’s confirm this idea by expanding the
investigation and performing a parameter sweep on the outer radius.

9. Click the PeakView Circuit menu, select the Symmetric device.
Change its name to rabbit, and insert a variable “x” for the outer radius

value.

T
circuit name W
outer radius |x|

width [S5e06
spacing lr
No. of sides IS
No. of tums |3
vertical epening I
end opening IZe-DS
arm length |3E-057

layer mé
£

cross layer m5

ratio |1_0
width step IO
synthesize Diff inductance on  Not specified £

P

Advance... |

Ok Draw | Cancel |

Hz

PeakView EM Design & Synthesis Training Lab
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10.Clicking OK on the “Circuit Parameter Editor” dialog will pop up of
the “Sweep Parameter Setting” dialog. Previously, the outer radius
value was set as a variable x. Here, the sweep values for x must be
specified. Make the following changes to the dialog values:

Start S5e-05
Stop 8e-05
Points 4

x start IE&DE end IE&DE points |4

11.Click OK on “Sweep Parameter Setting” dialog. Notice in the Data
Browser sub window, four new “children” cells have been added
under the “parent” cell rabbit with names rabbit_1, rabbit_2, rabbit_3,
rabbit_4.

[
2

N EX

T |Name |Show |LinH) @ 0.1G Hz | Qmax |Ld(nH) @ 0.1G Hz | QdMax | Resonant Freq.
NA  10.34 NA 13 NA

P barber | ] NA  6.92 NA  7.717 1.587e+10
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12. Adjust the PeakView “Layout Viewer” window to making it larger.
Selecting rabbit_1 in the “Data Browser” window will display its layout
in the “Layout Viewer” and the exact parameters are recorded in the
“Parameter Window”. The student can cycle through the other
children cells by selecting rabbit_2, rabbit_3 and rabbit_3 in the
“Data Browser” window.

b d PeakDesig .peakvien X018 ” AP
Project Circuit Edit Task Windows |
ad _Hlﬂ 3w

T [Name [sho[| 1 Parameter IAdvance |Profi|e |
P Symmetricl

rabbit_4/Symmaetric ﬁ
outer radius=5e-05
width=7e-06

|
[ | [x=50.7, y=68.1 dx=1.14, dy=0.00, D=1.14
|

13.Measure (learned in Lesson 4) the outer radius of each “child” cell to
make sure the parameter sweep was correctly set. Double check the
measurement by comparing to the outer radius parameter value in the
“Parameter Window”.

14.Readjust the PeakView “Waveform Viewer” making it larger. Select the
parent cell rabbit in the “Data Browser” window, and click “Run”
button to simulate all four “children” cells. This will take several
minutes to complete.
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15.When the EM simulation completes, select the Symmetric1 cell in
“Data Browser” window, click the right mouse button. The “Edit
Circuit” dialog pops up. Select “Hide Chart” to the hide waveforms for
the Symmetric1 inductor. Repeat this step to hide curves of barber

cell too.

=

Project Circuit Edit Task Windows

== N
T

P barber ‘K
L B Ran
Hide Chart ;
Eﬁ Chart Color...
'E%v Export...
Delete Del

16.Now, there are four curves of rabbits remaining in the wave form
window. Select rabit_1, the curve of rabbit_1 will be highlighted. Select
rabbit_2, rabbit_3 and rabbit_4 to check their curves. Are these curves
agreed with what we predicted? You might find more regular patterns

from these four curves.
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Lesson 6: Synthesis a symmetric cell

In this Lesson 6, the student will be introduced to PeakView’s EM
synthesis capabilities by synthesizing a 1nH symmetric inductor.

1. Click PeakView’s Circuit menu, select Symmetric item. After the
“Circuit Parameter Editor” dialog pops up. Change the following
parameter values to following:

Name fox
Synthesis Diff inductance on outer radius
(set the inductance synthesis target) In

(set the target frequency) @ S¢g

circuit name |fox|

outer radius W
width [se06
spacing Ile—OE—
Mo. of sides IS
Mo. of turns |3
vertical opening I
end opening IZ‘E—OS—
arm length |3e—05—

layer m6

:

|~

cross layer m5

ratio IlD—
width step ID—
synthesize Diff inductance on outer radius _,"l
Iln—
@ |5g— Hz
Advance... |

Ok | Draw | Cancel |

2. Click OK on the “Circuit Parameter Editor” dialog. Then click the Run
button to synthesize a symmetric inductor to the specified target
inductance value of 1nH at 5Ghz.

3. After synthesis completes, select the rabbit cell in “Data Browser”
and hide its waveforms.
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4. Now, only fox’s waveforms will appear in the “Waveform Viewer”. If
there are other curves still remaining, hide them. Turn on fox’s L plot.
Zoom in to around 5G Hz to make sure the inductance value is 1nH as
targeted.
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Lesson 7: Simulation Options and Formluas

In this Lesson 7, the student will learn more details about PeakView’s simulation
options and how to enter their own waveform formula.

1. Click PeakView’s Circuit menu item and select OctCircuit to see how
various types of octagonal structures available.

R — .

ct Circuit| Edit Task Windows
OctCircuits - 3
7 OctSymmetric
ne

Square OctSymmetric3

symmetic ~ OctBalun
Octagon Octagon_MLS

Circular

v W
- -

Balun

SquareBalun
Advanced -~

2. Click PeakView’s Circuit menu item and select Advanced to see the
various advanced structures available. Click “Transformer_p2s1.

——— o p———— —

act CircuitlEdit Task Windows

B OctCircuits -~ H,‘I"L_ % B %‘

ot @ 0.1G Hz |Qmax | Ld(nH) @ 0.

Sym Square NA  10.34

L NA  10.50
2bbi ymmetric
arbe Octagon NA 6.92

Circular
Balun

SquareBalun

Advanced
Transformer p3s1

OctTransformer p2s1

Transformer_p2s1
Circular MLS
Square MLS
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3. Change circuit name on the “Circuit Parameter Editor” dialog to giraffe,
and then click the “Advance...” button. The “Advanced Option Editor”
dialog will pop up. Change nuto 1, nvto 1, and nz to 0. Here, we will
take advantage of PeakView’s ability to trade-off EM simulation runtime vs.
accuracy. This is often useful when exploring specific device architectures
when many iteration are required. Later, after converging on a useful
structure, the student can reset the simulation options for higher accuracy.
Here, the setting will instruct PeakView to run the EM simulation faster but
with less accuracy.

Bl

ne 0 |f

Slotting options default "'|

_| guard ring_| rectangle shield_| circular shield

Ok | Cancel |
L 4

4. Click OK on the “Advanced Option Editor” form; click OK of “Circuit
Parameter Editor” dialog. And then click “Run” button

5. After the simulation finishes, examine the transformer’s waveform plots. If
there are any other electrical curves, hide them

6. Move the cursor to the “Waveform Viewer”, clicking the right mouse

button will bring up the “Formula List” window. Click “Configure...” and
the “Formula Manager” dialog will pop up.
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7. In the “Formula Manager” window, click “Add” to open the “Formula
Editor” dialog as shown in the following figure.

Formula Manager

Name |Formula [l A 3
Q -1*imag/real(y11) __ Delete |
L 1/(2*pi*f)*imag(1/y11) Modify

R 1*real(1/y11) o
Qd 1*imag(1/(y11+y22-y12-y21))ireal(1/(y T
Ld 1/(2%pi*f)"imag(4/(y 11+y22-y12-y21))

L2 1/(2*pi*f)*(1/y22).imag ! ’T
L12 -1/(2*pi*f)*zz12.imag Hi—
= P Cancel

4,
8. In the “Formula Editor”, replace “new” with “K”, check the lower radio
button ,and input following equation into the open box:
imag(zz21)/sqrt(abs(imag(zz11)*imag(zz22)))
This equation defines the coupling coefficient for this transformer. Click

“Ok” to save this formula. The new formula for “K” is now shown in
“Formula Manager” window.

Formula Editor

Definition of
K — ] ‘| * imag jl[‘y’ 1 111']

v |imauf2221‘sturtl‘abs!’imaal’zﬂ 11*ime @

Ok | Cancel |
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Al

Name Formula Add
L 1/(2*pi*f)*imag(1/y11) | __ Delete |
R 1*real(1/y11) Modify |
Qd 1"imag(1/(y11+y22-y12-y21))/real(1/(y N
Ld 1/(2"pi*f)*imag(4/(y11+y22-y12-y21)) 3
L2 1/(2%pi*f)*(1/y22).imag

—1x’{2pl*ﬂ*zz12.rmag ’T

Cancel

4,

9. Place cursor on the “Waveform Viewer”, click the right mouse button and
select “K” in the formula list. The waveform for the coupling coefficient will
be displayed.
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10.Repeat steps 6 and 7 to bring up “Formula Editor”. This time, use the
dropdowns to create a new formula. The dropdown is useful for simple
parameters like S, Y, Z parameters for two port networks. Change the
formula as in the following picture. Here the S21 parameter is defined a
formula.

Formula Editor;

Definition of
521  —+ 1 4% db (s 4 21[])
- @l

Ok | Cancel

11.Click OK on the “Formula Editor” dialog; click OK on the “Formula
Manager” window. Move the cursor to the “Waveform Viewer” window
and display the S21 waveform just defined. Turn off waveforms for other
devices if necessary.

12.Examine layout of transformer in layout window

13.Move cursor to the top of “Data Browser” sub window, click the right
mouse button, select “Customize Browser ...”,

d @ 0.1G Hz M R t Freq.
Ul sl e Customize Browser... I—

MA 2.741 ...rox. 2.735e+09
A 13 MA

The “Column Formula Editor” pops up. Turn on the “Area” button at the
bottom of this form and click OK.
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bd Column Formula Editor o x
Name of characteristic |Formula Add
| B L(nH) @ 0.1G Hz 1/(2*pi*f)*(1/y11).imag*1e9
i Delete
B Qmax -1*y11.imag/y11.real T
| B LdinH) @ 0.1G Hz  1/(2*pi*f)"imag(4/(y11+y22-y12-y2 _Modify
B QdMax 1*imag(1/(y11+y22-y12-y21))/real( & |
Bl Resonant Freq 1/(2*pi*f)*(1/y11).imag*1e9 |
B - @

O L2(nH) @ 0.1G Hz 1/(2*pi*f)*(1/y22).imag*1e9

| ok |

O L12(nH) @ 0.1G Hz -1/(2*pi*f)*zz12.imag*1e9

Additional data item: H Area

i . ... .

14.The “Area” column will now appear in the “Data Browser” window. The
area of each cell will be shown in the “Data Browser” window. Click the
Area column heading and the cells will be sorted by area.

i ey | [ s s e e
T |Name [ Show |L(H) @ 0.1G Hz | Qmax | LdinH) @ 0.1G Hz |QdMax | Resonant Freq. [Area T |
P fox NA 10,50 NA  13.34 NA 1.1250¢ 08
P rabbit 1.19892-08
rabbit_1 NA  0.062 NA  10.89 1.085e+101.1980e-08
rabbit_2 NA 10,34 NA 13 NA 1.2162e.08
rabbit_3 NA 1132 NA 1471 NA 1.2336e-08
rabbit_4 NA  12.12 NA  16.24 NA 1.2511e-08
P Summatrir] MNA 1M 34 MA 13 MA 1T 21R2a-NR d

15.Click Name or other column heading to sort the cells as desired.
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Lesson 8: Advanced Passive Design

In Lesson 8, the student will learn how to design multi-layer structures (MLS).
MLS can achieve the same electrical performance but with much smaller area
(25-40% less) space. Here the student will design an MLS inductor and compare
it to a symmetric inductor of same inductance.

1. Synthesize a symmetric 8nH inductor. Click PeakView’s Circuit menu and
select Symmetric to generate a symmetric inductor. Change its circuit
name to Symmetric_8n, the number of turns to be 5, set synthesis option
to “synthesize Diff inductance” on “outer radius”, and target inductance to
8nH at 0.1GHz as shown in the following figure.
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2. Click “Ok” of this form and “Run” to synthesize the symmetric inductor.

3. Click PeakView’s Circuit menu and select OctCircuits->Octagon_MLS
to generate an MLS inductor. Change its circuit name to
Octagon_MLS_8n, the number of turns to be 4, set the layer_options to
be m5/m4, set the synthesis option to “synthesize Inductance” on “outer
radius”, and the target inductance to be 8nH at 0.1GHz as shown in the
following figure

__ Circuit Parameter Editor ___|E3)}

circuit name IO ctagon_MLS_8n

inlen {0.00016]

width |5e-06

spacing Ile-DE

nturn |4

opening IEE-DS

top layer m6 _"'l

layer_options m5/mé f

arm length 1 |3e-[}5

arm length 2 |3E-D5

synthesize Inductance on inlen A
IBn
@ |0.1g Hz
Advance...l
Ok | Draw | Cancel |

4. Click OK of this form and “Run” button of PeakView window to synthesize
the MLS structure.

5. After completing synthesis, in the “Data Browser” window, click “Area” to
sort the cells by area. Compare the area of Octagon_MLS_8n to
Symmetric_8n. Although they have same inductance value at 0.1GHz,
the area of Symmetric_8n is 5.29e-8m?, and the area of
Octagon_MLS_8n is only 1.78e-8m?, a 66% area savings!

LinH) @ 0.1GHz |Qmax |Ld(nH) @ 0.1G Hz |Area ',

on_MLS_8n 8.003 6.256 8.007 1.6788e-08
P Symmetric_8n 7.992  3.706 7.9085.2032e-08
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Lesson 9: Using PeakView Devices in Cadence.

In this Lesson9, the student will see how easy it is to move all the devices
created in PeakView back to the Cadence environment and use them in real
design.

1. Click the Save button to save the project.

Project Circuit Edit Task Windows

adilic ool LE e

MName Show LinH) @ 0.1G Hz | QOmax | Ld(nH)

Save button

2. Click PeakView’s Project menu and select Return to exit PeakView and
transfer all newly created devices back to the Cadence environment.

3. In Cadence CIW , open Tools—>Library Manager....All the cells designed,
simulated or synthesized in PeakView will be listed here. Select barber.
The four views available include: layout, spectre, spectreS and symbol.

[Bad  Librany Manager:

File Edit view Design Manager Help |

| Show Categories Show Files

bl e B Mg e
|itutorial harber

|Us_8ths |M1_NACTIVE 15| 1ayout

||ahd1Lib |M1 HWELL Il||epectre

||lanalogLib M1 PACTIVE lapectres

|hasic |M1_POLYZ |symbol

|ledsDefTechLib M1_PSUB |

|| functional M2 M1

|| cfExamples M3_M2

|| tfLih M M3

|| tutorial M5 _M4
| \MET1_Rect T
|METZ2 Rect T
\MET3 FRect T
\MET4 Rect T
|METS_Rect T
|Symmetricl

| Tr_MS
|TOPMET Rect T
barber

| oz

lgiraffe
iml_T

m2_T

im3_T

imd_T

im5_T
lpolyZ2 T

|rabbit 1
irabbit_2

|rabbit_3
|rabbit 4
lruleWia

| tm_T

|zehra

R (e G B B S S
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4. Open the layout and symbol view of the barber cell and examine. The

layout is identical to the previous PeakView result. Close the layout and
symbol windows.

. Open the HP_filter schematic window up. Click “PkView—->Insert
Device ...”.

Migrate PkView

Synthesis Cells...
Insert Device...
EM Integrity
Checkin EMI license

. On the “Create PeakView Device” dialog, click the cell cyclic menu to
pick one of the cells previously created in PeakView. Notice the “Sim
Model Mode” and “Noise Analysis” fields at the bottom of the form.
PeakView provides three models for circuit simulation: a broadband
subcircuit model, passive subcircuit model and nport model. Select the
“Sim Model Mode” option to set the type of model to be netlisted.
PeakView also provide noise analysis model. If “yes” is selected for this
cell, the netlist procedure will add the noise model to spectre netlist.

Create Peakview Device

Hide Cancel | Defaults Help
Library tutorial Peakview
Graphical
Cell zehra Browse
giraffe

W fox

Hames |rabbit_4

rabbit_3
Array rahbit_2 s |1 Columns | L
rabbit_1
Rotateharher Sideways Upside Down
Symmetricl
SubCircuit File zehra. g
SY7Z Fle zebra. s2p
Sim Model Mode 4 broad_band subckt passive subckt nport
Moise Analysis Yes 4 no

7. Cancel “Create PeakView Device” form.
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Lesson 10: LEM training

In this Lesson 10 , the student will learn how to use PeakView’s unique Layout
EM Extraction (LEM) capability. LEM provides a “1-click” EM modeling of any
passive structure directly from the Virtuoso layout. Suppose the student needed
to change the layout created by PeakView. For example, we need to add a
center tap to the barber cell. To do this, all that is necessary is to add this center
tap manually, add a pin to that tap and run LEM to create all the same Cadence
design views, CDF parameters as if it were synthesized by PeakView. Here,
there is a copy of barber cell with the center tap already added, but the student

needs to add the third pin to it.

1. In Library Manager, choose apprentice_without_pin cell, click right

mouse button, and click “Copy ..” item.

Library Manager: WorkArea: /home/staff/Itao/Training/Lib

File Edit View Design Manager

Show Categories Show Files

Library Cell
frutorial Tepprentice without pin
Us_Bths HP_filter
ahdlLih M1_NACTIVE
analogLib M1 NWELL
avTech M1_PACTIVE
hasic M1_POLYZ
cdsDefTechLih M1_PSUE
functional M2_M1
rfExamples M3_MZ
rfLib M4 M2
tutorial ME_Md

MET1 Rect T

Symmetricl
M5

TOBMET Rect T
apprentice_without pin
harber

Fox

giraffe

ml_T

m2_T

m3_T

md_T

nSs_T

poly2 T

rabbit 1

rabbit 2

rabbit 3
rabhit 4
rulevia

Messages

Help

View

layaout
spectre
spectres

synbol

Copy...
Rename...

Delete...
Properties...
ok G

Chpoi Gui.
Canopt Chenkaul
Lipdada.,

Hhow FEe Hiadus.
Habawdb

2. Inthe “Copy Cell” form, change Cell name of “To” section as apprentice.

And click OK on this form.
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Library |tutorial v

Cell | lapprentice without pin

To

Library |tutorial v

Cell apprentice

Options
Copy Hierarchical

W GRde Mwaries 75 Bths ahdlLib analogLib
awTech basic cdsDefTechlLib

i Hmrnrnby
Eairn Yiowry

~ Copy all Views

sAsmwes Yo Qopyy | lsymbol spectresS spectre layout

Update Instances: 23§ faribes Liwrmry
Audd To Category I Cells
OK Apply Cancel Help

3. Open apprentice layout. The center tap is already added. Now, add a pin
to the end of this center tap.

X: -23.4
Tools Design Window Create Edit Verify Conneclivity Options Rouling Assura Help

ayout Editing; tuto appre o
¥:-45.3 (F) Select: 0 DRD: OFF dX: dy: Dist: Cmd: 1

M. leHiMousePopUp () R:hiGetCurcentWindow()->stoplevel = d

mouse L: mouseSingleSelectPt
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4. Zoom in to the under path to make sure MET4 is connected with TOPMET

by METS and vias. Then press “f” key to fit the layout.

5. Choose MET4 as current layer in LSW window.

-

LSW
Sort  Edit Help
Bvers o

tutorial

Show Objects
AY | MV | AS | N

=

(%]

MET3 dry

drw
dow
[ p— =

6. Click Create->Pin command in the layout window. Type n3 for “Terminal
Names” field. Change Mode to “shape pin”, and select “rectangle” as the

Mode.

Hide | Cancel

Terminal Names | ng

inbp s Loy e e s v faren |0
Mode 4% rectangle dot polygon circle auto pin
Display Pin Name Display Pin Hame Option...
IO Type input output 4 inputOutput
switch jumper
Snap Mode orthogonal

Access Direction |l Top I Bottom W Left Il Right

H Any Hone
£5 ROD Object

ﬂ BT Mg rectl

Help

S¥m pin
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7. Create a little rectangle at the left end of the MET4 center tap as shown in
the following picture.

8. Cancel the Create Pin command by press Esc key.

9. Click Tools->PkView of apprentice layout window. The PkView menu will
appear in the layout window.

10.Click PkView->Layout EM->LEM to invoke LEM.

82.0 dY: -40.5 Dist: 91.90 Cml
§ Assura PkView

- Synthesis Cells...
Layout EM LEM
Insert Device... Layout Clip

M Integrty
Checkin EHMI license

11.A LEM dialog pops up asking whether to make this cell a PeakView
inductor or not. Click Yes.

% Do you want to make this cell a Peakwiew inductor?

Yes Mo Help

L _ _
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12. A PeakView window will pop up and the EM simulation will automatically
start. Notice in the “Data Browser” window, the letter “L”. The other cells

have letter “P”. The “L” designates this cell as a LEM cell, and a “P”

designates this cell a PeakView generated cell.

| Feakuesign

Project Circuit Edit Task Windows

==

1AHS %

—F fox

E-P  rabbit
—P zebra
—F giraffe
—P barber

NA
NA

NA
NA
NA

T | Name |Shuw |LEr1H] @ 0.1G Hz |Qma:_[_

—F Symmetricl

10.
10.

2.6
2.4

13. After the EM simulation is finished, the student must click Project-

->Return and PeakView will generate all Cadence views and information

as needed.
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