HEPIC Summer week - Instructions for practical session

Description
The exercises will be conducted using Cadence Virtuoso, running on a dedicated UNIX machine.
In order to access the machine, you will need a laptop with an SSH client and X11 forwarding: e.g., Putty and XMing are popular choices on Windows.
Online you can find many tutorials for your OS, for example:
® http://ocean.stanford.edu/courses/ESS141/PuTTY/

Please make sure to install the software prior to your visit.

Connecting to the UNIX server

Hostname: r7cad-slac.stanford.edu

User and password: will be sent to you through a separate e-mail or given during the summer week

Running virtuoso on the system

1. Log in through SSH to the UNIX server
2. Type the following commands in the terminal, in your home directory:

csh
source / home/ hepi cSW HEPI Cset up. csh

3. You should now be able to start Cadence Virtuoso by running in the terminal:

virtuoso &

4. In case you get the following error, check your X11/Xming/Putty configuration:

PUTTY X11 proxy: Unsupported authorisation protocol
*WARNI NG* X W ndow Di splay Initialization failure
*WARNI NG* (DI SPLAY "1 ocal host: 10.0")

PDK

We will use the a Generic PDK (GPDK) 180nm from Cadence. The PDK is installed in / hore/ hepi cSW gpdk180_v3. 3

Creating a schematic with Virtuoso

Open library manager:


http://ocean.stanford.edu/courses/ESS141/PuTTY/

Virtuoso® 6.1.8-64b - Log: /home/vturbiner/CDS.log =1E3

Options  Help cadence

"4 T p— find pstack/gstack. Please setup PATH environment variabl

Library Path Editor... alled. You can access PerfDiag from CIW Tools or use the shell command
when Virtuoso freezes.

SystemVerilog

NC-Verilog...
VHDL Toolbox...
ADE Aszembler
ADE Explorer
ADE Verifier

Select your team's library. Go to File New Cell View:
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Create a schematic for your circuit:

File

Library wvictor_tests n
Cell angelo_test_]

View schematic

Type sCchematic n
Application

Open with Schematics L n

— Always use this application for this type of file

Library path file

fhome/vturbiner/cds.lib

m Cancel Help

If the following menu pops up, press "Session":



™ Next License X |

¢ " Failed to check out license Virtuoso_Schematic_Editor_L
. Would you like to check out the next license Virtuoso_5chematic_Editor_XL instead?

SKip Always MNewver

Getting Started With Virtuoso Schematics

® Create a new component by pressing the "i" key.

© When you press the "i" key, the following menu pops up: L R

© Ideal components can be found in the Library "analogLib".

© For transistors, use "nmos" and "pmos" from the "gpdk180" library.

© Don't forget to have at least one ground from the analogLib library.

Once you have configured the component, press the "Hide" button and you can place the part.
® Change an object's properties by left-clicking on it and then pressing the "q" key.

® Draw a wire by pressing the "w" key.

® Label a wire by pressing the "I" key, typing the label name, and the pressing the "Hide" button.

o]

Testing a schematic with Virtuoso

From Library Manager, go to file New Cell View. Create a "maestro" file.

File
Library victor_tests n
Cell angelo_test_1
Wiew masstro
Type maesiro ﬂ
Application
Open with ADE Assembler

Library path file

fhome/vturbiner/cds.lib

m Cancel Help



ADE Assembler will open. Click "Add new test":

Launch File Create Tools Options

Run EAD Paasitics/LDE Window Help
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Virtuoso® ADE

Welcome to Virtuoso® ADE Assembler

results. To know more about ADE Assembler and how to use it, lick here.

Here s what you can do in ADE Assembler:

Tests

To define a new test, clck here.
Corners

Set up comers in the, Corners Setup Form.

Global Variables

Edit global Toadda ik

Outputs

sweeps,or Pane.

Checks and Asserts

Create circuit checks and assertsinthe Data View assistant
Data | History | Regressions
wex| oneofthe
OTest £ Nominal Corner

¥/1 Point Sweep (Test 5 0 Corner

 Create local sweeps for test variables In the Data View assistant
Py

assistant.

quentially

a
To view this page again, click ' on the Browse toolbar or choose Window - Welcome to Assembler.

Choose your design:

= Choose Design -- ADE Assembler [x]

Library Name victor_tests
Cell Mame al 0_
open_loop_cascode

open_loop_simple

View Name schematic .

Cpen Mode s edit & read

Add a DC Analysis

m Cancel Help

with operating point and an AC Analysis:

Launch Session Setup Analyses Variables Outputs Simulation Results Tools EAD Parasitics/LDE Window Help
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Details

28X Name | Type |

| 4 victor_tests_angelo_test 11
E1Q; Analyses
W
= v & parameters
¥ =] Corners

L Reliabilty Analyses

L%’ Monte Carlo Samplng
L hecksisserts

| Plot | Save |
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Press the blue arrow to return to the main page:

Launch Session Setup Analyses Variable

s Outputs Simulation Results Jools EAD Parasitics/LDE Window Help
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Before running tests, you may have to set up jobs. Go to Options Job Setup:



VIrtuoso® ADE Assembler EdITIng: VICTo

O
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| Dpata view e ) | Results
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Ij = % Test Wave Compare Settings...
B v s -
v @ victor_tests_angelo_test 1_1 ﬁ I w l Tm I wa | Em l Pmm I
5 v & Global Variables
[ (v & Parameters
(2% El Corners
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Set Job Control Mode to ICRP:
™ Job Policy Setup - b

Simulation | Metlisting | Resources ‘

Job Policy Mame |Maestro Default \ 2ave.. | | Delete

Setup

Jok Control Mode

Optimize Single Point Run |

Distribution Method \Local n

Max. Jobs 1 Start Immediately »

You are now ready to run tests by pressing the green play button!

Measuring voltages and currents

In the main page, you can add which signals should be plotted:

Launch File Create Tools Options Run EAD Paasitics/LDE Window Help
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& Global Variables
M) MATLAB expression
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Easily pick an expression by clicking "Select From Schematic" in the "Details" column:
| Outputs Setup | Results |
L% %M BR|5 D eh-l#-0 O O
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Detalls ' EvalType [ ot [ Save | Spec | weight | Units ] Digits [ Notation | __suffx__|
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Measuring operating point parameters

To obtain operating point parameters, we need to add expressions.
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L= signal . .
w w
H] MATLAE expression
[ MATLAB script
[:‘.’] Area Specification
Outputs Setup ‘ Res:\(s_ 1
L% B M- BRIE de-ll-10 O O
3 rows.
[ Neme | Tpe | Detas ' EwlType [ Plot [ Save | Spec [ Weignt | unis ‘ Oigts | Nosaten [ suff |
2 = S = =
victor_tests_ang... signal NOUT point M O
victor_tests_ang... expr OP("/NMO" point M |
victor_tests_ang... expr point ¥ |

Write the expression in the "Details" tab. Possible expressions include:

OP("/NVD" " gnt)
OP("/NWD" "gds")
OP("/NWD" i d")
OP("/NWD" "cgg")
OP("/NWD" "cgs")

You may also have math, such as

(CP("/NWD" "gni') / OP("/NWMD" "id"))

Another convenient tool is DC annotations. Right click on any cell in the outputs table, and select annotate DC Node Voltages. The annotations are in

white/yellow.
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