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1. mkdir cadence
2. cd cadence
3. c¢p /usr/local/ncsu/ncsu-cdk-1.5.1/cdssetup/cdsinit .cdsinit
4. cp /usr/local/ncsu/ncsu-cdk-1.5.1/cdssetup/cdsenv .cdsenv
5. c¢p /usr/local/ncsu/ncsu-cdk-1.5.1/cdssetup/cds.lib  cds.lib
6. Edit "cds.lib™ to point to the OSU_AMI06 library:
DEFINE OSU_AMI06 /usr/local/osu/lib/ami05/OSU_stdcells_ami05
7. cp /usr/local/ncsu/ncsu-cdk-1.5.1/bin/startcad startcad
8. source startcad
9. Now, create a new schematic using Composer:

File=>New->Library

File

LER Library.

10. Fill in the name “ECE651” and attach the AMI 0.60u C5N technology

QK | Cancel | Apply
Library

Mame: | ECEBS]

Path:

Technology Library

If this library will not contain physical design (i.e., layout) data you do not need a tech library.
Otherwise, you must either attach to an existing tech library or compile one.
Choose option:

Mo tech library needed
# Attach to existing tech library -—» AMI 0.60u C5N (3M, ZP, high-res)



11. Click OK, then select ECEG651.

12. Then, select File > New > Library

File
New Library...
Open... 0 Call View...

13. Then, select File=>New=>Cell View and fill in “inverter” & “schematic”

Ok Cancel | Defaults

Library Hame ECEGS1
cell Hame irnwerter

View MHame schematic

Tool Composer- Schematic

14. Select Add->Instances and then “NCSU Analog Parts” and then N transistors
and then “nmos” and set W = 3u

Commands Help 3
Library MCSU_Analog Party
Flatten

Filter |4

Uncategorized
COMTENTS
Current Sources .
Diodes i
H Spice Only

Microwawve Parts

Misc Parts

N Transistors

P Transistors



15.

16.

17.

18.

19.

20.

Add->Instances “NCSU Analog Parts” - P transistors = pmos
and set W =6u

Add->Instances “NCSU Analog Parts” -> Supply Nets - vdd
Add->Instances “NCSU Analog Parts” -> Supply Nets - gnd
Add->wire (narrow)  Connect the parts

Add->pin selectinput 2> IN (or A)

Add->pin  select output > OUT (orY)

The completed schematic should match the OSU schematic:

Sel: 0
findows Edit Add Check Sheet Options NCSU

gnd! 1 m:1




21. Design—>Check and save

Design
Check and 3ave [fi}

Optional: Create a symbol.

22. Tools=>Analog Environment

Tools
AMS Opts.
fnalog Environment

23. Setup->Simulator

Setup
Design ...
simulatorf/Directory/Host

24. Select “spectre” and click OK

Ok Cancel | Defaults

Simulator spectre

Project Directory Jafsakura/homes houldin/cadence fsinulation

25. Setup—>Model Libraries

Setup

Design ...
Simulator/Directory/Host ...
Model Libraries ...



26. Fill in the path to “ami06P.m” and click ADD

/usr/local/ncsu/ncsu-cdk-1.5.1/models/spectre/standalone/amiO6P.m

oK Cancel | Defaults| Apply

#0iszhle |Model Library File

Model Library File
st /localfnesusnesu-cdk-1. 5. 1/models fspectre /standalone /ami06P . o

Audd Doinie Chpnn Bt Fin

27. Repeat for “ami0O6N.m”” and click ADD and OK

/usr/local/ncsu/ncsu-cdk-1.5.1/models/spectre/standalone/amiO6N.m

OK Cancel | Defaults | Apply

#D0isable |Model Library File

.ccalfnesufnesu-cdk-1.5. 1/medels Ssspectre Sstandalone fami06H. m
.cealfnesufnosu-cdk-1. 5. 1/medels Sspectre fstandalone fami06R . m

Model Library File

[
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28. Simulation>Netlist=> Create

sSimulation

Metlist and Run

Run

Stop

Device Checking ...

Options

Metlist Create

29. Edit the file:
~username/cadence/simulation/inverter/spectre/schematic/netlist/netlist

30. Add the following statements and be sure you have the matching labels

/linclude "*/usr/local/ncsu/ncsu-cdk-1.5.1/models/spectre/standalone/amiO6P.m"*
/linclude **/usr/local/ncsu/ncsu-cdk-1.5.1/models/spectre/standalone/amiO6N.m"
/[ Add output capacitor

Cout (inv_out 0) capacitor ¢=0.01pf

/I Spectre Source Statements

Vdd (vdd! 0) vsource dc=5

Gnd (gnd! 0) vsource dc=0

Vin (inv_in 0) vsource type=pwl wave=[0n 0 1n 0 1.5n 53n 5 3.5n 0 6n 0]

/I Transient Analyses

tranl tran start=0 stop=6n step=0.1n errpreset=moderate



31. Outputs>To be Plotted—>On schematic

Outputs

Setup ...
g

To Be Saved
Yo Bo bMarohost

To Be Plotted | ggject on Schematic

32. Click on IN and OUT to highlight them:

Note these outputs will be listed in the Simulation window:

Status: Ready

T=27 C Simulator: spectre

session Setup Analyses Variables Outputs Simulation Results Tools

Design
Library ECE&S1
Cell inverter

Viewr schematic

Design Variahles

#  Mome Walue

33. Simulation=>Run

Simulation
Hetlist and Run
Run

Analyses
Type rgmments. ...l Enable
Qutputs
Mame Signal /Expr Value Plot Sawve March
IN ves allvy no
ouT ves allvy no



34. Change the color scheme to “grey”:

¥ Grids On

™ Strip Legends
Layout

Display Type
Font

Label

[ Freeze On

¥ Show ToolBar

- T v v

Graph|Axis Trace HMarker Zoom

® Spap Off
' Shap-to-Data
Z Snap-to-Peaks

Color Schemes
Template
Edit...

b

Default

35. Add labels as desired:

=]

Add Label

36. Select the OUT trace and then select a new color (black)
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37. Capture the plot and put it on your protected website:

File Edit Graph Axis Trace Marker Zoom Tools Help

SnEEl FEB L =

WM E

Transient Response

|— |

WO

fIM - —JouT

iouT

2 g 4

tirme (ns)
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38. In the Library Manager Window, select File > New -> CellView

39. Select “Virtuoso” and “layout”:

oK Cancel | Defaults

Lib Hame ECEEa1
cell Hame inverter

View Name Layouf]

Tool Virtuoso

40. The LSW and Virtuoso windows should appear:

) [=] B3] [ virtuoso® Layout Editing: ELE462 inverter layout -0 x|
Edit Help X: 960 ¥: 5.40 (F) Select: 0 X dy: Dist: 2
| nwell |drw |

Tools Design Window Create Edit Verify Connectivity Options Route NCSU Help

NCSU_Techlib_ami06

o Inst W PFin

AV| HV| AS| HS

I el |drw |
| active |drw |
| nselect |drw |
| pselect |drw |

| elee |drw |
metall drw
meta12 |drw |
| metald |drw |
| wial |drw |
[[[Talass [drw |
[ ihighres [drw |

[ nodec [drw |




41. Follow the procedures described in

http://analog.ece.utk.edu/Cadence/virtuoso.htm

or

http://www.ece.utk.edu/~bouldin/protected/utah-ch05.pdf

to produce a standard-height cell with the exact measurements as shown below:
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« Hot keys

i: Add instances

q: Edit properties

r: Add rectangles

p: Add path

P: Add Polygon

ctrl+p: Add a pin

I: Label a wire

z: Zoom in

Z: Zoom out by 2X

ctrl+z: Zoom in by 2X

f: fit the layout in your layout window
right mouse button: repeat last command

You can always cancel the current operation in schematic or layout editors by
pressing the ESC key.

Perform DRC, LVS, Extraction and repeat the Spectre simulation for the layout.

http://analog.ece.utk.edu/Cadence/LVS.htm

or

http://www.ece.utk.edu/~bouldin/protected/utah-ch06.pdf
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42 Verify > DRC

x

oK Cancel | Defaults| Apply Help

Checking Method # flat hierarchical hier wfo optimization

Checking Limit # full incremental by area
Commidinals 3el by Cursor

Switch Names Ii Set Switches

Run-Specific Command File

Inclusion Limit 1000

Join Hets With Same Name

Echo Comimands

Rules File divaDRC. rul;

Rules Library M |U TechLib amilg

Machine # local remote Machine
cell: inw
wiew: layout

Fules come from library MCSU _TechLih amilf.
Fules path is diwsDRC. rul.
Inclusion limit is set to 1000,
Funning drclayout analysis
Flat mode
Full checking.
ORC started. ... ... Sun Apr 1 21:18:53 2001
completed ... Sun Apr 1 21:18:53 2001
CPU TIME = 00:00:00 TOTAL TIME = 00:00:00
*kdtktddd  Supmary of rule wiolation for cell "inw lagout"
Total errors found: O
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43.Verify > Extract

x

0] 4 | Cancel | Defaultsl Apply | Help
Extract Method 4 flat . macro cell . full hier . - incremental hier
Join Hets With Same Mame  _| Echo Commands |
Switch Hames IExtract_parasitiC_cap&I Set Switches

Run- Specific Command File _| I

Inclusion Limit |1':":":F:.

View Hames Extracted IEKtraDtEEf_ Excell Iexceliﬁ_
Rules File IdivaEKT%u]ﬁ_

Rules Library | IU_TechLib_amiD@_

Machine #local . remote  Machine I

If the process is not successful, you can click on “Info” in the LVS window or you

can check the log file.
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44. Verify > LVS

JRI=TEY
Commands Help ‘ 14
Run Directory LVEi Browse |
Create Metlist W schematic W extracted

Library | ELE462 | ELE463
Cell | i |im§_
View I schematic I extracted

Browse | Sel by Cursurl Browse | Sel by Cursurl

Rules Fle I dival¥s. rul; Browse |

Rules Library | INESU_TechLih_amiElé_f_

L¥3 Options W Rewiring | Device Fixing
_| Create Cross Reference M Terminals

Correspondence File | Ifu,-"zhenluu,-"run;’lvs_cnrr_file Create

Priotity |EE_ Run local ||}

Run | Output. | Error Displayl Monitor | Info |

Backannotate | Parasitic Probe | Build Analog |  Build Mixed |

If there is an error, then in the LVS window, click on “Error Display”.



