Chip Assembly

Using the
Virtuoso Chip Assembly Router
(vcar)

Yet Another Tool...

* This is a tool you can use to connect large
blocks that have been designed separately

» Like placed and routed blocks from SoC, or
memories, or custom register files, etc.

* Also useful for wiring a fully-connected core
to the pads

¢ Hand-placement, but automated wiring...
¢ Chapter 12 in CAD book




Outline

1. Start with a schematic to define
connectivity

2. Then generate a layout template into
Virtuoso-XL

Place blocks by hand and adjust floorplan
Wire vdd and gnd by hand
Export to vcar for signal routing

Import back into Virtuoso for DRC, LVS,
GDS
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Example

¢ Start with schematic that defines connectivity
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Generate layout from schematic

* Generate Layout 8.0.0 \ Generate Layout

PPN Generate I/O Pins PR Boundary Floorplan
X' Generate Layout
Specify Default Values for All Pins
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Generate IfO Pins PR Boundary Floorplan Width: Height: Num: Create
Generate
' 0.9 0.9 1 v (ARl
¥ Instances
_ Chaining _ Folding _ Chain Folc
¥ IO Pins Specify Pins to be Generated
_ Except Global Pins Select Number Of Matches: 0 Add New Pin...
— Except Pad Pins Term Name  Net Name Layer Width Height Num Create
¥ PR Boundary
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Connectivity Extraction Name: Layer. Width: Height: Num: Create:
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Generate layout from schematic
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Drag to place floorplan

X| Virtuoso® Layout Suite XL Editing: icctest testme layout
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Floorplan before routing




View with just Flight Lines

10508 XL Layout Edit
V: 483.00 (F) Select: 1 DRD: OFF X: -221.55 av: 482.40 Dist: 530843  Cmd: 29
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Export to vcar

X\ Virtuoso Chip Assembly Router Startup

Source: Save as:

Library: ECEEELE Library: icctest

Cell testme Cell testme

View: layout Browse. View: layout.routed Browse.
Area

(0.0 0.0) (730.8 519.15)) Select Area ‘Whale Area

Constraint Group:

Do File: —
do.d X
0.do =
Review OA Read Messages
Initial Command: Wamings or errors were encountered while reading your OA design.

! These indicate something has or could go wrong during your session
or that the design data is incomplete, even for viewing purposes.

More Options == Please review these messages carefully and consider how the data
problems could impact your successful use of the router.

# << INFO >> LEFDefaultRouteSpec is the effective constraint group.

# << WARNING >> Non abstract OA master d n - controller has non-via instance.
# << WARNING >> Non abstract OA master design - counter has non: instance.
# << WARNING >> Non abstract OA master design - moore has non-via instance.

OK




Export to vcar
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Layout after routing
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Example of Core to Pad Routing

T=gn
fs1a131211 18p B 76
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Core and Frame in Virtuoso-XL

Make Vdd and Gnd connections




Send to vcar
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‘ Unconnec ts: 15 Conflicts: 0 Completion: 0.0 % Current Net: & metals || checking

‘ Cnmmand:l Message:
‘ die ‘ Measure ‘Sel Comp: Net: X:-246 Y:1831 A um

After vcar routing




Check GND
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Now generate gdsllI (stream)

000 N\ Virtuoso (R) XStream Out
:
¢ The binary format that ... ==
j=ci logy UofU_TechLib_ami0s B

MOSIS wants el

Top Level Cell(s) testme

View(s) layout routed

¢ Use export->stream

Save Template Load Template
= Make sure to load — -
General Cells Fonts Geometry Layers Litraries Properties
Stream4 ds ma as the [ LayerName_ | Purpose Name | _Stiean Layer | Stiean Datalype|._Material Typ,__
. 2 e drawing 41 0
Layel‘ Map Flle B -cive drawing 4 0 Add Row
la nacive drawing 43 0
5 pactive drawing 43 0
g nselect drawing 45 0 Dol Row
o pselect drawing 44 0
o) oy drawing 45 0
- I - Vu
\ Layer Map File
Loa — __ Use Automatic Layer Mapping
J
__ Stream Out From Virtual Memory
 Show Completion Message Box Transiate ) ( Cancel ) (_Apply ) (_Reset All Fields ) ( Help
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One Final Tweak

¢+ [f you’re fabbing, before you generate your
final fab-read gdslI (stream) file...
...You need to add blocks of poly, M1, and
M2 to meet the minimum density
requirements
= Take open areas of your chip and add large
blocks of those layers

= Remember to DRC and LVS to make sure you
didn’ t mess anything up!

Example Chip (4tcu)
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Example Chip (2tcu)
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