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Design Planning:
Time Budgeting,
Hierarchy Management,
and GUI Enhancements



Agenda

=) . Timing Budgeting
» Support for multiply instantiated module
(MIM) Designs

» Fast time to budget
* Hierarchy Management

» Cross-hierarchy push-down and push-up
enhancements

« GUI

» Pin analysis enhancements
» Budgeting report
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Timing Budgeting Support for Multiply
Instantiated Modules

« Qverview

— Enhances allocate fp budgets to consider all
iInstances of a MIM module

— Generates one SDC file that captures the strictest
constraints for all soft macros in the MIM set

e Ul
- select_mim_master_instance

— allocate fp budgets
-file format spec sdc/m.sdc

SYNoPSYS'
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Timing Budgeting Support for Multiply
Instantiated Modules

o User Benefit

— If budgeting according to master names, the tool
generates only one file for each set of MIMs

— Having one SDC file for each set of MIM soft macros
allows you to run optimization only once

— No need to run optimization several times with the
different constraints generated for each MIM

SYNOPSYS
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MIM Virtual Flat Flow

Flow Recommendation

read verilog $netlist file

uniquify fp mw cel -store mim property {inst names}
report mim

initialize floorplan

create fp placement

create plan group

shape fp blocks

create fp placement

copy mim -type {placement blockage}

synthesize fp rail
set fp flow strategy —-plan group aware routing true

# (no feedthroughs on MIM plan groups)
set fp pin constraints
route global

optimize fp timing
analyze fp routing -finalize pins feedthroughs ({}

select mim master instance

check fp timing environment

allocate fp budgets -file format spec sdc/m.sdc
check budget result

commit fp plan groups
report mim

SYNOPSYS'
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Timing Budgeting Support for MIM

* Limitations
— The results of the check fp budget results

command do not change when MIM budgeting is
used

 Further Information

— You can generate one file for each MIM soft macro by
budgeting according to the instance names

SYNoPSYS'
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Fast Time To Budget

« Qverview

— Achieve reasonably accurate budgets with high-
fanout synthesis, feedthrough in-place optimization,
and virtual in-place optimization only

* No need to run in-place optimization in design planning

— Multicorner-multimode and ILM flows are supported

* Ul
— allocate fp budgets

[-exploration]

SYNOPSYS
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Fast Time To Budget

o User Benefit

— Eliminates the need to have an optimized netlist as a budgeting
prerequisite

« Flow Recommendation
— Initial placement
— Create plan groups
— Hierarchical placement
— High-fanout synthesis
— Plan-group-aware routing
— Finalize routing
— Feedthrough in-place optimization
— Virtual in-place optimization
— allocate fp budgets -—-exploration
— Commit hierarchy

SYNOPSYS
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Cross-Hierarchy Push-Down and
Push-Up Enhancements

« Qverview

— Many new features were added in 2010.03 to support
various cross-hierarchy push-down and
push-up scenarios in the hierarchical design flow

« Ul
— push down fp objects
— push up fp objects

SYNOPSYS
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Cross-Hierarchy Push-Down and
Push-Up Enhancements

* User Benefit
— Ability to push objects up and down per layer base

— Abillity to specify a margin around the boundary of a soft
macro for push down to avoid potential DRC issues when
performing place and route on the soft macro

— Ability to specify the type of the resulting object after push
down — Original type or corresponding blockage type

— Ability to push up objects that were not previously pushed
down

— Ability to push up selected child-level objects

« Flow Recommendation

— Apply these commands after plan groups have been
committed into soft macros

NYILLRYAY
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GUI: Pin Analysis Enhancements

* Overview
— Integrated pin position update during pin alignment
— Export and report from the pin analysis tool

— Pin analysis tool enhancements:
 Disjoint voltage area support
« Annotation of voltage area names with module names
« Annotation of signal direction on soft macro pins

— Support check pin assignment GUI

e Ul
— Pin Assignment > Pin and Feedthrough Analysis

SYNOPSYS
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GUI: Pin Analysis Enhancements

» User Benefit
— Click Align button to physically align the pin
— Pin alignment can be performed more easily

Pre-Finalized | Finalized | Detour  Fin Alignment O
| | | b Explore Net EE x
—Options: 3
Met: AD_13
Aligned: Ieither vl Can align: Ieither vl — ;ew;rity' 0
Blocked: Ieither vl Pins on same layer: Ieither vl ™ 5M to 5M only Feedthroughs: O Criginal O Pure O Regular
Search | Use metal color Result: 372 nets found. Name Direction | Owner Name
_ = BN AQ 13 test
Name / |Src TylSlnk Type I:I T g autput AG 13 reg
TN AD O 5TD  SM P A_13 input RES_I109
TN A0 10 STD  5M
N
ILL :g:i;: 2$B :m IV Auto zoom fit  Explore color: li -
L A0_13_ H Zoom Fit I( Align | Export... | Close |
TN AQ_14_ STD  5M
TN A0 15 STD  5M =l A4
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GUI: Pin Analysis Enhancements

« User Benefit (Continued)

— Integrated pre-finalized, finalized, detour, pin alignment, and pin
assignment in one pin analysis tool

[vl . Pinand Feedthrough A nalysis

% Pre-Finalized Options x
& Allnets ¢ specified: I B | ﬁl @l Analysis mode: & Blocks ¢ Voltage areas I Euffered feedthrough

- g Finalized o " ” v
I specified blocks: I N | | @l Pre-Finalized inalize | Detour | Pin &lignrent |F Fin Assignmen l '

Analyze... | Results: 676 feedthroughs nets found ElnAssignment Optlons,

" Block level check

OK | Cancel | Apply | Default | =
Z Name —Macro objects to check pins
hid Finalized Option ax TN avail spacel0 & al " specified
TN avail space7?
¢ Specified nets: I 3 | ﬁl @l TN avail space_snil I _'*Iﬁlgl
- ) TN avail space_sna Macro types
 spacified pins: O s - — .
P = I —l—lgl L hf initl_add 34 ’7(" Al Softmacroonly ¢ Hard macro only
¢ Allnets & Allfeadthroughs ¢ All non-feedthroughs TN hvf initl add_3_snS
TN hvfinitl_opcalo] —Nets to check pins
I~ specified blocks: I Y | ﬁl @l Ii hwf_init1_opca[4] & Al  Specified
N

e s el hvf initl_opcd[5] _'%lﬁlgl

™ show status columns [ Show detour bbox

Cancel | Apply | Default | - —Fin types
Remove Feedthroughs Remove griginal also
== ;l ang ©oal & Signal © RIG
w Pin Alignment Options »® Zoorn and coloring - Check for

Aligned.; Ieither v| Can align: Ieither vl Color | I uto color [ v Clear al M g Bamsen sl Fins I™ Missing signal pins
: = ™ off edge pins

[T sparcing between preroute and pins

Blocked: Ieither v| Pins on same |ayer: Ieither vl Zoorr Fit | W futo zoom fit I™ Exclucle child net I™ Fins outside pin guide

™ Pins gverlapped on same layers
™ Imperfect pin abutment/overlap

I™ 5Mto 5M only I” Explore Net window I s & [zl levre
- ™ Pins with user-specified routing constraints

OK | Cancel | ﬂpply | Default | Sglect | I Mon-routable pins on abutted edges
Al & Connected ¢ Disconnected
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GUI: Pin Analysis Enhancements

« User Benefit (Continued)
— Export and report from pin analysis tool

Pin and Feedthrough Analysis

Analysis mode: & Blocks © Voltage areas I Buffered feedthrough CIICk Export: IC Compller dlSpIayS a
Pre-Finalized  Finalized | Detour| Fin AIlgnment' Fin A55|gnment| WlndO‘,’\/ fOI’ enterlng a flle name that Wl”
|| store the listed feedthrough nets

i

fnalyze.. | Results: 676 feedthroughs nets found.

1M avail spaceld
TN avail space7

10 avai space_snis Click Report: IC Compiler displays the

N avail_space_:sng

followiing window and triggers different
T e report-generating Tcl commands
1M hvfinitl_opc4l5] hd| - o

bl Feedthrough Report x

" Show status columns I Show detour bbox
. —Report feedthroughs for-

emove Feedthroughsl I” Remove original also

{* Mets and Ports

Zoom and coloring

Color ||- Auto color I_' Clear All " Mets only
Zoorm Fit | ¥ tuto zoom fit [~ Exclude chila nets =~ Parts an

™ Explore Net window

Select |

Report... Close Help | 3 Ok Cancel
%

b A
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GUI: Pin Analysis Enhancements

» User Benefit (Continued)

— Pin analysis tool enhancements:

 Disjoint voltage area support

— Correctly process and display connections to / feedthroughs
across disjoint voltage areas

* Voltage area hames are annotated with the module names

- =)

Mame A | Full name | Pure (origirl |
i A AT
Cc C1

SYNOPSYS
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GUI: Pin Analysis Enhancements

* User Benefit (Continued)

— Pin analysis tool enhancements:

« Annotation of signal direction on soft macro pins

— In the layout view, a soft macro pin is annotated so that
the signal direction of the pin is clearly visible

» Example:
* On the top of the pin there is on of the following marks:
« ‘O’ if the pin is an output pin
« ‘I’if the pin is an input pin
« ‘|O’if the pin is an input-output pin

SYNOPSYS
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GUI: Pin Analysis Enhancements

« Flow Recommendation

— The pin analysis tool can be used

 After plan-group-aware routing (PGAR)
(route zrt global)

« After finalizing the routing
(analyze fp routing -finalize {plan groups})

« After committing the hierarchy
(commit fp plan groups)

SYNOPSYS
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GUI: Budgeting Report

* Overview
— Checks the budgeting result using the GUI

— The GUI tool is implemented based on the
check fp budget result command

op.CEL;3 [write]
Route Pin Assignment | Timing Window Help

]

» Ul ]
Timing > Floorplan Budgeting Report

In Place Dptimization...

Allocate Budgets...

Floorplan Budgeting Report I

Floorplan Timing Environmen t Check...

Genera te OTM Model...

Write Parasitics...

E Mew Timing Analysis YWindow

NYiLRYAY
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GUI: Budgeting Report

o User Benefit

— The analysis report breaks down the paths into
segments corresponding to each hierarchy block

— Helps to analyze the budgeting results

« Flow Recommendation

— Run the budgeting report following the timing
budgeting command

SYNOPSYS
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. Budgeting Report

« Example

— Report one block
budgeting

— Cross-path
highlighting
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v BudgetingReportWindow.1 - budget - [TimingBudgetingCheckReport.1] =B )%
ile Edit View Highlight Select Report Window Help =l8lx]

tzoeadlaaaaaillll ~22E

# Check budget from command ' check_fp_budget_result'  Set options |~b|ncks {TAA} -delay max

€ Check budget by selecting pin delay ranges of the blocks: Load table

Block Narne T | Fins (Delay=<20%) |Pins (20%<De|ay<4(| Fins (40%<Delay<6(| Fins (su%<nelay<a(] Pins (80%<Delay)
< | 2l
Report |
Paths of budgeted target pin on its delay: Hier-pins st of paths:

2ath Nam(Tl Target Pin Direction | In/i HierPin Name | 1s Target Fir| Type Real Delay | Budgel
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T/AN/SFEIBreop outr 0.9¢
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]
BudgetingReportWindow.1 - budget - [TimingBudgetingCheckReport.1]

‘ EXa m I e z File Edit View Highlight Select Report Window Help ;Iﬂll]
[tzoaanlaaaaaillll ~2Z2E
| | b I k b ¢ Check budget from command ' check_fp_budget_result’ Set options I~bloclas {TiA} -delay max

AT T

Check budget by selecting pin delay ranges of the blncle:

5 I w15 (Delay<20%! |Pins [20%<Delay<4(| Pins (40%=<Delay<6(| Fins (60%<Deiay-?’! Pins (80%=<Delay}

reported together 0 S el =1 el
p g O 6161 492\ 0 629 O 1294 L= 1772
r 57461 M 1195/ M1 74301 736/ 1 832ﬂ

— Pin delay range- —

Paths of budgeted target pin on its delay: Hier-pins list of paths:

2ath Name ', | Target Pin Direction | In/Out Dela}ﬂ HierPin Name | Is Target Fir| Type Real Delay | Budgeted Dela

o] path7917 T/UP/scanTestData | IN 4.05156

i path7918 T/UP/scanTestData  |IN 4.02554

2 path8027 T/LPiscaSeqChan... |IN 119223

4 paths094 T/LPiscasdl2] IN 114233

5 path8098 T/LPfscasdl3] IN 113237

] path81o2 T/Piscasdl4] IN 110930

7 path8106 T/Ptscasdls] IN 1.05114

8 path8110 T/Fiscasds] IN 0.96827

9 path8l14 T/Piscasdl7] IN 0.93312

10 [path8l22 T/LP/scasdlO] IN 113430 &

Il | o

Path Inspectorl Close
Ready IPath .| ituredPixel_reg 1 /O} | B y
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GUI: Budgeting Report

e Limitations

— Timing budgeting and the budgeting report must be
run in the same session

SYNOPSYS
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Summary of Design Planning Updates
Module 3

« MIM support added for generating timing
budgets (allocate fp budgets)

« Budgeting support in exploration mode

 Enhancements that enable you to push objects
up/down objects after plan groups are
committed into soft macros

 Integrated Pin & Feedthrough Analysis GUI tool

« The GUI budgeting reporting tool and how it
helps you to analyze budgeting results

NYILLRYAY
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