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Agenda

• MAP-in program overview of MDE and translators
• LEF / DEF overview
• LEF / DEF translators structure then and now
• Improvements in LEF In …
• LEF and DEF in the library data preparation
• Some LEF/DEF FAQ
• Summary
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MAP-inSM – Milkyway Access Program

• Free and open to all EDA vendors
! 40+ licensees with recent bursts of activity
! Products available today

• Comprehensive environment 
! GUI, viewer, editor, translators 
! Scheme and TCL scripting 
! Fast C-API access to read, modify, and/or create

• One Milkyway code-base
! Simultaneous releases
! Forward and backward compatibility
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MAP-in Components
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LEF/DEF Overview

• Developed by another large EDA vendor.
• Definition and support is now hosted by Si2.

http://openeda.si2.org/projects/lefdef/

• Synopsys LEF and DEF translators are to and from 
Milkyway rather to and from individual tools.

• Single set of translators guaranties consistency.
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LEF/DEF Definitions

• LEF – Library Exchange Format
! Contains standard cells, macros, and I/O cells
! Created and shipped by library vendors
! Used to build Milkyway reference libraries

• DEF – Design Exchange Format
! Contains design netlist and floorplan information
! Output by physical design tools
! Used to build Milkyway design libraries
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MAP-in LEF/DEF Translators

MAP-in partners get the exact same translators as our 
customers.

• The Milkyway Database Environment ‘mde’ is a version 
of the ‘Milkyway’ data preparation tool supplied to MAP-in 
members.

• There are other executables in the same directory as 
‘mde’, including:

! A2Def, A2Lef, def2A, lef2A
! These are OLDER versions of our LEF/DEF support.

You almost certainly do not want to use them.
• Since 2004.06 we have had LEF/DEF support built-in to 

‘mde’ (and other executables such as ‘Astro’).
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LEF/DEF translators (old style):
• LEF In …

! Cell Library"LEF In … menu
! auNLIApi function
! “LEF In API” dialog
! lef2A binary

• DEF In …
! Netlist In"DEF In … menu
! auNDIApi function
! “DEF In API” dialog
! def2A binary

• LEF Out …
! Output"LEF Out … menu
! auNLOApi function
! “LEF Out API” dialog
! A2Lef binary

• DEF Out …
! Output"DEF In … menu
! auNDOApi function
! “DEF Out API” dialog
! A2Def binary

mde, Milkyway, Astromde, Milkyway, Astro

Cell Library"LEF in…menuCell Library"LEF in…menu

auNLIApi scheme functionauNLIApi scheme function

“LEF in Api” dialog“LEF in Api” dialog

run lef2A binaryrun lef2A binary
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LEF/DEF in 2003, 2004 MAP-in

• 2003.09 – all translators external

! Translators are all external binaries: lef2A, def2A, A2Lef, 
A2Def

! Called by: auNLIApi, auNDIApi, auNLOApi, auNLOApi
from all menus

• 2004.06 – integrated translators introduced

! Same as 2003 with binaries and auNxxApi from menus
! First integrated versions: read_lef, read_def, and write_def
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LEF/DEF in 2005, 2006 MAP-in

• 2005.09 – menus changed to new translators except for LEF Out

! All previous functions still available as commands but
! Cell Library-LEF In…, Netlist In-DEF In…, Output-DEF Out…

menus invoke integrated versions (read_lef, read_def, write_def)
! Output-LEF Out… still invokes auNDOApi and external binary A2Lef

• 2006.06 – old DEF commands removed, 
write_lef becomes available as command to mde users

! auNDIApi and auNDOApi are gone
! Menus invoke same combination as in 2005.09
! write_lef available from command line
! All binaries lef2A, def2A, A2Lef, A2Def still present
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LEF/DEF translators (new style):
• LEF In …

! Cell Library"LEF In … menu
! read_lef function
! “Read LEF” dialog
! run built-in translator

• DEF In …
! Netlist In"DEF In … menu
! read_def function
! “read def” dialog
! run built-in translator

• LEF Out … (as of 2006.06)
! Menu invokes old version
! write_lef invokes new “write lef”

• DEF Out …
! Output"DEF In … menu
! write_def function
! “Write Def” dialog
! run built-in translator

mde, Milkyway, Astromde, Milkyway, Astro

Cell Library"LEF in…menuCell Library"LEF in…menu

read_lef scheme functionread_lef scheme function

“Read LEF” dialog“Read LEF” dialog

run built-in translatorrun built-in translator
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Running ‘mde’



© 2006 Synopsys, Inc. (14) Fall EDA Interop Dev Forum – LEF/DEF

Predictable Success

MDE in 2006.06 MAP-in
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MDE functions and LEF In … menu
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Menu: Cell Library > LEF In …
invokes read_lef command dialog:
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Menu: Netlist In > DEF In …
invokes read_def command dialog:
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Menu: Output > DEF Out …
invokes write_def command dialog:
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Menu: Output > LEF Out…
invokes auNLOApi command dialog:

old version



© 2006 Synopsys, Inc. (20) Fall EDA Interop Dev Forum – LEF/DEF

Predictable Success

Command: write_lef
invokes Write LEF command dialog:

new version
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LEF In… with read_lef

• Previous auNLIApi / lef2A of limited use to MAP-in
! Post processing with smash and BPV extract not available
! Library required to already exist
! Tech file required to create library but you had to craft the 

tech file to match technology in the LEF file
! In practice many iterations required and could not create 

correct FRAM abstracts

• New read_lef
! Can create the Milkyway library from scratch
! Runs the smash and extract internally
! Much more usable reference libraries are created
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mapin_dataprep_manual.pdf
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Library Preparation Using LEF page 4-2 (page 74 of pdf)

In addition to GDSII, the Library Exchange Format (LEF) is another 
method of providing library information from a third-party database 
to Milkyway. LEF defines the elements of an IC process 
technology and associated library of cell models and contains 
library information for a class of designs. This library data includes 
layer, via, placement site type, and macro cell definitions. Milkyway 
supports all LEF versions, including version 5.6.

The command for importing LEF data is read_lef for standard and 
nonstandard cells. The read_lef flow is automated and provides 
complete translation for LEF syntax.

This section describes the process of importing LEF data to create a 
Milkyway reference library and contains the following subsections:

• Creating a Milkyway Library Using read_lef
• Generated Files
• Comparison Between auNLIApi and read_lef
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read_lef flow for standard cells
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Extensive comparison of old 
auNLIApi and read_lef in manual

• See Table 4-1 on pages 4-15 (page 87 of pdf) 
through 4-19 (page 91 of pdf)
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The Milkyway DEF Interface
Starting at page 4-20 (page 92 of pdf)
The Design Exchange Format (DEF) defines the elements of an IC 

design relevant to the physical layout, including the netlist and design 
constraints. It contains the design-specific information for a circuit and 
is a representation of the design at any point during the layout process.

The Milkyway DEF interface discussed in this section uses a common 
new DEF reader and writer to provide consistency between Synopsys 
tools.

Note: The auNDIApi and auNDOApi commands are no longer supported.
The DEF interface supports versions 5.3, 5.4, 5.5, and 5.6. 
This section includes the following subsections:

• DEF Import and Export Commands
• Importing DEF Data Into Milkyway Using read_def
• Exporting DEF From Milkyway Using write_def
• Recommended DEF Flows
• Supported DEF 5.6 Syntax



© 2006 Synopsys, Inc. (27) Fall EDA Interop Dev Forum – LEF/DEF

Predictable Success

DEF versus GDSII

• DEF includes additional information
• Electrical connectivity (netlist)
• Floorplan

! Physical pin locations
! Sites

• Routing information
! Cell rows
! Wire tracks
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What about LEF Out … ?

• LEF Out … is not documented MAP-in
• Its usage is discouraged. 

Because…
! LEF Out … will output LEF that matches Milkyway usage 

with respect to physical abstracts – our FRAM view
! It is unlikely this will match cell abstracts needed by other 

place and route tools.
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LEF/DEF Version Support

• Always use the newest LEF/DEF translators.

• All versions through 5.6 are now supported with 
selectable output back to 5.3
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LEF/DEF FAQ 1

Which LEF/DEF version is currently supported in 
Milkyway?

Answer: 
mde/Milkyway/Astro/Jupiter/ICC support 
v5.3, v5.4, v5.5 and v5.6 
Physical Compiler does not support 5.6 
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LEF/DEF FAQ 2

I have different cells in the CEL and FRAM views.
Which cells are dumped out to output LEF file 
when I do LEF out? 

Answer:
All the cells in FRAM view are dumped out when you 
dump out a LEF file from Milkyway library
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LEF/DEF FAQ 3

When I do LEF in, apart from the cells in the MACRO 
section of the LEF, some VIA cells are also 
created in the CEL directory. Why? 

Answer: 
LEF In is supposed to create the VIA cells. The VIA 
cell contains all information of VIA, including cut 
geometry, metal enclosure, internal net connection, 
and so on. This VIA cell will be useful in the later 
stages like placement and routing. 
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LEF/DEF FAQ 4

Can I do LEF out without FRAM view? 

Answer: 
No. 

A cell must have FRAM view. Otherwise, it will not be 
written in the output LEF file. The LEF Out process 
extracts as much information as possible from the 
FRAM view and outputs into LEF “dot model” form. 
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LEF/DEF FAQ 5

Can I do LEF in without the Tech file? 

Answer: 
Yes as long as the input LEF file has technology 
information. 

You can create a new Milkyway Library from LEF 
without having a tf file using read_lef.
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LEF/DEF FAQ 6

After LEF in creates a FRAM view cell, the Access 
Direction field is empty but the Pin Direction is 
there. What is the difference between the Access 
Direction and Pin Direction?

Answer: 
Pin direction is for signal direction. It has different 
types such as In/Out/InOut. 

Access direction is for routing access. It has different 
types such as right/left/top/down.
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Summary

• LEF / DEF support in Milkyway has been evolving 
over the last few years.

• Our older LEF / DEF support had a (deserved) 
reputation for not working very well.

• Library preparation could take a long time even in the 
hands of an expert.

• The new translators are much more automated and 
user-friendly.

• Creation of a Milkyway library from only LEF/DEF is 
now possible.
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