EECS 427 Fall 2008

Abstract Editor

(Last updated: Oct. 23, 2008)

Abstract Editor Tutorial

This tutorial has been created to discuss all of the steps needed to create an abstract Library Exchange Format
(LEF) file for custom layouts. This abstract view, or LEF file, contains only the essential layer and geometry
information (it usually only includes the metal geometries) needed by a place and route tool. Therefore, in order
to use a router to combine custom blocks, each block has to have an abstract view and LEF file generated first,
and these files are then input to the routing tool.

The CAD3 register file is used in this tutorial as an example.

Setup
1. Change directories into your cad3 directory.
% cd ~/eecs427/cad3

2. Make a new directory called “LEF” in the cad3 directory.
% mkdir LEF

3. Open up icfb and open the “layout” view of your register file. This will open the Virtuoso Layout Editor.
4. Within Virtuoso, select Tools->Abstract Editor.
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5. You should notice the menus change. The “Connectivity,” “Options,”
menus are now replaced by “Misc” and “Abstract.”

6. Select Abstract->Create Abstract...

“Routing,”

Fall 2008
“IBM_PDK,” and “Calibre”

from the newly created abstract window.
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7. Next, the “Create Abstract” window will pop-up and the following values should be filled in.

X Create Abstract

OK | Cancel Apply
Generate From
Library Name
Cell Hame
Layout View Mame
Logical View Name

Options Fle Hame

GUI Mode

Cellview

- 0O X

Help

CDSLIE

register_mg

Layout

calibre

8. Click “OK” and the “Abstract” Window will open. Notice that the cell you just instantiated “Abstract” from is in
the “Block” list on the left, while the rest of your libraries files (CDSLIB, in this case) are in the “Ignore”

category.

Page 2 of 6



EECS 427

Now we can extract the “abstract” view from the layout of the register file.

X Mm@—> Library opened
File Bing Cel [

- 0O X

Help ‘

0] [>] o] =B #|

Core o raglster_ms
10 ]
Carner 0
Block 1 .
Rest of Library

cells

Interpreter: < Tcl 4 Skil
Log e

| Command History

Bin | cens | can N - me\ Logical | Pins | Edract | amstract | veny [[5
v <

INFO (HBS*lOQ: Library COSLIB opened )
t

e

22

=

22

==

1

abstract>

9. Click Flow->Pins in the Abstract window.

10. Fill in the “Map” tab, as shown below.

a.

b
c
d.
e

Tell which text labels to map pins to.
Enter in the power pin names (enter as a regular expression).
Enter in the ground pin names (also as a regular expression).

Enter in the clock pin names (regular expression).

Fall 2008

Enter the output pin names (regular expression). In this example, we have output pins named QA, QB,
QC, etc. (insensitive to case) which may be followed by a bus bit assignment (e.g., <0>, <1>, etc.). If
you do not understand regular expressions, it would be advisable to search online, where there are

many regular expression resources and tutorials.

X Running step Pins for the selected cell(s)

[Step™ | kap | Text ‘ Boundary | Blocks ‘

# Fing Map text labels to pins:

(M1 ML) (M2 M2) (M3 ME) (M4 M4) (MB M) (ME MB) (1 oa)

Power pin names (regular expressions)

DO CC | v e el (1078 (10b)

Ground pin names (regular expressions):

CCVES |GND) | Cvas |gnd) ) (173 (1 Oc)

Clock pin names (regular expressions)

ran— || - (10d)

4% BElock

Analog pin names (regular expressions)

Output pih names (regular expressions).

"t el [A-Za-z]) (<[0-8]+>)73 (1 oe)

Exclude existing terminals (regular expressions):

Run

Cancel

Help
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11. Switch to the “Text” tab. Click on the “Preserve text labels” button.

X Running step Pins for the selected cell(s)

[Step | Map ‘ Text | Boundary | Blocks |

# Fins Lakel search depth

Geomstry search depth

20

[ Text Manipulation

‘Hemnve Text

Replace With

I fetra”
|

1 MB-91+4
1 M[3-91+3y

=
=

Add

W Preserve text labels 11

[ Bin

4 Block

Run

| cancer | hep |

Fall 2008

12. Click “Run.” After the run is completed, the “Log” portion of the Abstract window should have a message
similar to “Cell register_ms: step Pins finished.” Analyze any WARNINGS and ERRORS that occur in this

window. Typically, you can ignore WARNINGS.

13. Once the “Pins” step completes, you should notice that the status of your cell changes. In this example, we
had WARNINGS, so a yellow “I” shows up (if you have errors, then a red “x” appears).

X Abstract - GDSLIB

File Bins Cells Flow

- 0O x

Help |

B> a| =B 7|

Interpreter: « Tcl 4 Skil

Bin | cells | Cen | Layout | Logical | Pins || Extract | Absiract | verify [[%
Core o register_ms

o] 0

Comer 0

Block 1

Ignore 21

13

Log Command History |
TNFO (ABS-E05): Cell register mst created pin "d<d@>" for label "d<9>" at (6Z600,101800)
INFO (ABS-H05): Cell register_ms: created pin "ga<0>" for lsbel "ga<0>" at (5800,200)
INFO (ABS-505): Cell register_ms: created pin "gad10>" for label "ga<10>" at (69300,200)
THNFO (AB3-505): Cell register_ms: created pin "ga<il>" for label "ga<11>" at (76200,200)
INFO (ABS-5053: Cell register mst created pin "ga<12>" for label "ga<l2>" at (82600,200%
INFD (ABS-505)1 Cell register_nst created pin "ga<13>" for lakel "ga<l3:" at (39000,200)

ABS-10073: Cell register_mz: calibre and abstract.pin views terminal clk have different t
pes

AB3-10073: Cell register_ms: calibre and abstract,pin views terminal gnd! have different
tupes

ABS-10073: Cell register_ms: calibre and abstract.pin views terminal vdd! have different
tupes
ie] (ABS-1301)% Cell register_ms: step Pins finished 4

7 i

ahstract>

14. Now click Flow->Extract. Then click “Run.”

15. After extraction has completed, there should now be a status in the Abstract window under “Extract.”
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X Abstract - GDSLIB - ox
File Bins Cells Flow Ha|p|
TEREEEET

Bin | cells | Cen | Layout | Logical | Pins | Exiract || Absiract | verify [[X
Core 0 tegistar_ms

[e] i}

Corner o

Block 1

Ignore 21 1 5

]

Interpreter: - Tcl 4 Skill

Log Command History |
TNFO (ABS-E05): Cell register mst using preset pins on net read_a<G>, 21 of 100

INFO (ABS-60): Cell register_ms: using preset pins on net read a<4>, 22 of 100

INFO (ABS-605): Cell register_ms: uzing preset pins on net read_a<3>, 23 of 100

TNFO (ABS-605): Cell register_ms: using preset pins on net read_a<2>, 24 of 100

INFO (ABS-E053: Cell register mst using preset pins on net read a<l>, 25 of 100

INFO (ABS-60): Cell register_ms: using preset pins on net read a<15>, 26 of 100

INFO (ABS-605): Cell register_ms: uzing preset pins on net read_adl4>, 27 of 100

TNFO (ABS-605): Cell register_ms: using preset pins on net read_a<13>, 28 of 100

INFO (ABS-E053: Cell register mst using preset pins on net read a<12>, 28 of 100

INFO (ABS-60): Cell register_ms: using preset pins on net read a<1l>, 30 of 100

INFO (ABS-605): Cell register_ms: using preset pins on net read_a<10>, 31 of 100

INFO ABS-605): Cell register_ms: using preset pins on net read_a<0>, 32 of 100

L0G (ABS-1301)¢ Cell register_ms: step Extract finished B

7 i

ahstract>

16. Select Flow->Abstract.

17. Fill in the “Blockage” tab (second tab) as described below.

a.
cut the blockages around the pin geometries.

For every layer (PC - TD), enter in “0” (zero) in the “Cut Same” column. This tells Abstract Editor not to

For every layer (PC - TD), enter in “3” in the “Cut Below” column. This option puts a 3um spacing for

metal layer blockages over metal pins on the layer below (enabling us to eventually put vias there).

over the entire block.

For layers PC and RX, enter in “0” (zero) in the “Boundary” column. This puts PC and RX blockages

For remaining layers (M1 - TD), enter in “1.5” in the “Boundary” column. This puts 1.5um of space

between the prBoundary (place and route boundary) edge and the metal blockage.

amount of space we desire in the “Cut Below” column

Unclick the box “Cut window around pins large enough to drop via.” We’ve already implemented the

X Running step Abstract for the selected cell(s) -0 X
[ Step Adjust ‘ Blockage | Fracture | Site | Qwerlap | Grids |
£ Pl Layer Assignment for Blockages
~ Ewtract
& Ahstract Laysr |Geometry Spacification [Blockage Cut Same CutBelow | [Shrink Dist |Shrink Tracks |[Bouncary i}
- |PC PC Cover 0 i 0
1 |R= R Cover 0 i 0
PR I 1 Cover il 3 1.5
M2 2 Cover 0 3 1.5
M3 3 Cover 0 i 1.5
1 [Ma M Caver 0 3 15 ‘
=] 1 -
(a) (b) Add | Edit (d) |
I Cutwindow around pins large enough to drop via | (e)
[ Wide Wire Obstructions
| Model wide wire obstructions
0.1z
[Bin
4 Block

NOTE: Eventually, we may want to tweak the values that we entered in these columns (“Cut Same,”

“Cut Below,” and “Boundary,” depending on whether or not any DRC violations are encountered

during place and route.

18. Click “Run” after you're done making the changes from the

previous step.
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19. After the abstract generation has completed, there should be a status under “Abstract.”

X Abstract - GDSLIB

File Bins Cells Flow

- 0O x

Help |

B> a| =B 7|

Bin | cells | Cen | Layout | Logical | Pins | Extract || Abstract | verify [[X
Core o register_ms

o] 0

Comer 0

Block 1

lgnore 21 17

Interpreter: - Tcl 4 Skill
Log Command History |
L0 (ABS-1300): Cell register_ms: step Abstract started
INFD (ABS-1425): Generating cower blockages for layer TD
INFO (ABS-1425): Generating cower blockages for layer RY
THNFO (ABS-1425): Generating cower blockages for layer PC
INFO (ABS-1475)¢ Generating cover blockages for layer ML
INFD (ABS-1425): Generating cower blockages for layer MZ
INFO (ABS-1425): Gererating cower blockages for layer M3
THNFO (AB3-1425): Generating cower blockages for layer M4
INFO (ABS-1475)¢ Generating cover blockages for layer MG
INFD (ABS-1425): Generating cower blockages for layer Me
INFO (ABS-1425): Generating cower blockages for layer MQ
THFD (AB3-1425): Generating cower blockages for layer LM
L0G (ABS-1301)¢ Cell register_ms: step Abstract finished B
7 i
ahstract>
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20. Now there should be 3 new views that appear in your library manager: abstract, abstract.ext, and abstract.pin.

2 Library Directory ...cl 427, i d6
Fle Edit View Design Manager
Show Categories Show Files
Library Cell
{CDSLIB iregister_ms
COSLIB |[master
RALSH16x512 master_gen
|RA1SHOSEXIE |master_latch
|RP2SHEAx16 master_run
analogLib Imslatch
|basic mslatch digital test
|cdsDefTechLib mslatch test
|emr£Bsf |nmoschar
| eecs427Lib pmoschar
|eecsd2Tartisan bowerpe
eecsd2Tpads poverpe_run
|esdBrf |req_buff
reg_huff low pitch
reg_buff low pitch I0same
register ms
|register_ms_T0same
register ms_digital test
register_ms_test
|slave
slave_gen
slave_resized
|speed_path
Messages
Deleted cellview 'CDSLIB/register_ms/ahstract. ext'
‘Deletion of 2 views done

- Ox

Bl

|abstract,
shstract. ext
abstract. pin

calibre
Layout
schematic

synbol

21. Now that you have the abstract view in Cadence, it is time to generate the LEF we will need for placement
and routing. Select File->Export->LEF in the Abstract window. Change the LEF filename and click “OK.”
The LEF should now exist and should contain the register file in LEF format.

LEF Filename:

X Export LEF

=0

X

regizter_fild, lef

W Export Geometry LEF Data
| Export Tech LEF Data
LEF Yersion:

Export LEF for Bin:
Bus characters:
Divider character:

QK

5.5 —
All —_
n_ =
; —

Cancel |

Braowse |

Help
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