Dummy Metal Filling
Author: Jinhua Wang

Before the design is ready to be sent to a foundry for fabrication, there is one last thing to do,
which is the dummy metal filling. The dummy metal filling for a CS amplifier is used as an
example in this tutorial.

1. Create a new folder under your working directory. You may do it with either the GUI or
command lines.

hezm@cluster04:~/ECE4220 - o X

File Edit View Search Terminal Help

[hezm@clustere4 ~]14$ cd ECE4220/
[hezm@cluster@4 ECE4220]% mkdir dummy metal filling
[hezm@cluster@4 ECE4220]3 [

2. Extract the GDS file of the layout that you want to fill the dummy metal on and save it to the
folder that you just create.

Note: if you do not know how to do so, please refer to “11_GDS File Extraction”.
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3. Copy the dummy metal filling script to the folder that you just create. And now you should
have two files under the folder.

Note: for different PDKs and different environment setups, the location of the script may differ.
If you cannot find the script, talk to the TA.
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4. Open the file “Dummy_Metal_Calibre_0.18um” and scroll down all the way the
Environment Setup part (pink words).
5. Setup the environment as below and Save.

*Dummy_Metal_Calibre_0.18um.214a

Open ~ || B ECE4220/dummy_metal_filling el s

//
// ENVIRONMENT SETUP

PRECISION 1000
RESOLUTION S // tool resolution

LAYOUT SYSTEM GDSII

LAYOUT PATH "/home/hezm/ECE4220/dummy metal filling/CS_amplifier.gds"
LAYOUT PRIMARY "CS amplifier”

LAYOUT PROCESS BOX RECORD YES

//Please do not stream-in directly if the topcell name is the same as the original one.
DRC RESULTS DATABASE "dummy CS amplifier.gds" GDSII

//DRC RESULTS DATABASE "DM.gds" GDSII _DM

DRC SUMMARY REPORT "DRC dummy CS ampllfler\.sum“

DRC MAXIMUM RESULTS ALL

DRC KEEP EMPTY NO

//LAYOUT ALLOW DUPLICATE CELL YES // allow multiple records for the same layout cell
//LAYOUT ERROR ON INPUT NO

gk User defined Chip area  fdoromstod sk hoohoffofofofobob koo rn d o o o o o

// OPTION SETUP
//#DEFINE ChipWindowUsed

VARIABLE xLB 0.0 // x-coordinate of left-bottom corner for user defined chip window
VARIABLE yLB 0.0 // y-coordinate of left-bottom corner for user defined chip window
VARIABLE xRT 0.0 // x-coordinate of right-top corner for user defined chip window
WVARIABLE yRT 0.0 // y-coordinate of right-top corner for user defined chip window

LAYER ChipWindow 580 // layer number for constructing chip boundary
freex+xx options for chip corner empty area definition #*#r#stsscrsrssrs

#DEFINE dmOnCorner // Allow pattern on chip corner? (apply to cell or macro level)

//#DEFINE BigDieCorner // Corner empty area for big die is used?

//#DEFINE WithSealring // Already with the sealring structure assembled?

//#DEFINE MIXED SCHEME // Set output data type of DMx as "1". The default output data type is "e".
//#DEFINE RFSWITCH // for RFSWITCH process

L IENFETNF -SealrinaNanCsR /4 -Sealrina without FSR-structure (far RFSWITCH annliratinn anlw)

C~ TabWidth: 8 = Ln 212, Col 43 INS




8.

LAYOUT PATH: the path of the layout that you want to fill the dummy metal on
LAYOUT PRIMARY: the top cell name of the layout that you want to fill the dummy metal

on

DRC RESULTS DATABASE: a dummy metal layout that the script generates (this name must
be different from the layout that you want to fill the dummy metal on)
DRC SUMMARY REPORT: a report that the script generates
Open Terminal under this folder, and enter commands,
calibre -drc Dummy_Metal_Calibre_0.18um.214a
[hezm@clustere4 dummy metal fillingl]$ calibre -drc Dummy Metal Calibre ©.18um.214a
If the file is executed successfully, a new .gds file for the dummy metal will be available
under the folder, as well as a report file.
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In CIW, click File -> New -> Library to create a new library for the dummy metal. Attach this
library to the technology library tsmc18.

New Library X |

Library

Technhology File

Mame dunmy_filling GS

Directory (non-library directories)

— Compile an ASCIH technology file

~ Reference existing technology libraries

a2

(»

Aftach to an existing technology library

— Do not need process information

Design Manager

Mo design manager setup found

/home /hezn/ECEA2ZE0

_ Compression enahled

«©«y concel _\ Apply )\ _Help i

Defaults




9.

In CIW, click File -> Import -> Stream to stream in the .gds file of the dummy metal. Also,
make sure you load the layermap file.

Virtuoso (R) XStream In x
Stream File hateshezm/ECESZ 20/ Ummy_metal_fillingidummy_C5_atplifier gis
Library dummy_filling_CS B
Top Level Cell C5_amplifier
Attach Technology Library |tsmcld B

Load A5CI Tech Filg

__ Generate Technology Information From Stream File

Stream Tech File

Hide Options Save Template Load Template

‘ Streamin Options [}
General Cells Faonts Geometry Layers Libraries Properties (4jr
Giream Stream Layer Purpose hdaterial hdae
. Layer Datatype Mame Mame Type Num Add Row
10 ] ref drawing Del Row
e 1 0 PWELL drawing e Crlimn
3 180 1 PYWELL pin
42 ] MWELL drawing hdaterial
o — Type
5 G i] DIFF drawing
63 2z DIFF houndary
o hdask
73 4 DIFF net — Mumber
1 ] FDIFF drawing -
g O
Map File
_| Use automatic Layer Mapping _| Translate Unmapped LPP
Load Save As
B30 \2skEAny

Note: the Top Level Cell name must be the same as the top level cell name of the original layout (not
the dummy metal layout).

Note: for different PDKs and different environment setups, the location of the layermap may differ. If
you cannot find it, talk to the TA.

10. Click Translate. Make sure there are no errors.
11. Under the dummy_filling_CS library, you should see a layout view.



Library Manager: WorkArea: /home/hezm/ECE4220 - o x

File Edit Miew Design Manager Help cadence
__ Show Categories __ Show Files

Library Cell View

dummy_filling_Cs CE_amplifier layout

Homesyork CE_amplifier View -~ | Lock Size

al -mii-i
analogLib

avTech

hasic

cosDefTechLib

dummy_filling_C35
tamc1d

Messages

Log file is "homeshezm/ECES 2204 ibkanagerog. 10"
Beginning simple copy to library "Homework".
Frocessing files to be copied... v

[Lib: dummy_filling_C5 [Free: 8107

12. You may open the dummy metal layout file to see how it actually look like. But as the
circuit is very simple. You may not see things easily, which is fine.
13. Create a new layout to combine the original layout with the dummy metal layout

New File X
File
Likrary dumtny_filling_C3 [~ |
Ceall C5_dummy_combined|
Wi layout
Type Jayout n
Application

Open with Layout L n

_ Ablways use this application for this type of file

Likrary path file
Jhome /heen/ECEA220,/cds. 11k

zancel Help

14. In Layout Suite L Editing window, create the instances of the layout for both the original
layout and the dummy metal layout.




15. Open the Property of the instances for both the original layout and dummy metal layout,
make their locations both (0, 0).

Edit Instance Properties X
= J = J Apply Common
Attribute Connechvity, Farameter Property ROD
Library Homework] Browse
——————
Cell CS_amplifier
Wieny layout
Origin: ¥ 1} Y 0
Mae il Raotation RO n
CellType nane Placement Status |Mone n
Cluster Mone Halo...
Physical Only
Convert To Mosaic Cancel | &pply || Help

16. The dummy metal filling is done. Now you can generate a new .gds file and send this to a
foundry for fabrication.



