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#1 Provider of FPGA Design Solutions

m  Data Management

m Design Creation
— Graphical, Text, IP
m  Verification
—  Simulation
— Formal
— HW/SW Co-verification

— Software Debug Simul : '
— Direct System Verification [—L
. Synthesis
m  Analysis
_ Si i atic Timin
Sl.gn.al Integr lt).’ Elace & Routew II [ A[naly5|s 9 ]

— Timing Analysis

= Synthesis Venf cation
— High Level Synthesis (HLS) —
_ RTL Synthesis h 4

— FPGA Optimization PCB Placement
— Physical Synthesis and Signal Integrity
m  Flows
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Built upon a decade of experience

Timing Optimization

Schematic Viewing
Language Parsing

Technology Mapping —» <€4—— ASE Optimization

Timing Engine

FSM Optimization / T \ PreciseTime

Boundaryless
Optimization

= 20,000 synthesis licenses in use today

T
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The FPGA Design Challenge

m FPGA designers are
being asked to perform
increasingly complex
designs while
maintaining a broad
range of design
responsibilities

e
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The Precision Synthesis Solution

m Precision solves this
challenge by providing a

FPGA synthesis
environment that is p/‘ 5 /””
intuitive to use, flexible Synthesss

and provides excellent
results with a pushbutton
flow
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Agenda

m Intuitive Use
m Excellent Results with pushbutton Flow
m Broad design methodology support

m Accurate Analysis to drive performance

Frecision

synthesis

m Product Roadmap
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Agenda

m Intuitive Use

Frecision

synthesis

e
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Precision Design Center

The Synthesis Design Center

«/ Mentor Graphics - [Design Center] o
4 File Edit ‘View Tools Window Help e

- A single interface drives -
the complete synthesis %},: -1 Mm"“
process e |

- Includes advanced = | LB
functionality required for
large designs -

——
(R -
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Synthesis Design Bar
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- Precisions Design Bar
guides users step-by-
step through the
synthesis process

I
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Project Management

=) E Dresign preudorandom_rev_2
=3 Input Files
V] pseudorandom. vhd BIEIE
M) Constraint Files
= -3 Dutput Files
2] LogFile
RTL Schematic
Technology Schematic
2] treaReport
ﬂ Timing Report
2] pseudorandom edf
2] pseudorandom nct
" Wilir Floorplanner
, Ailing Timing Repont 8
$7 Kilnx Pad Report I
$7 i Par Report [
37 ilinx Mapping Rreport

* The Project Browser
manages all synthesis
input and output files

———
= |
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Design Hierarchy Browser

Design Hierarchy

s The Design Hierarchy
Browser provides an
easy means to view
and analyze design
results

@ Design_Clock (virtual)
=43 Ports
(2 Inputs
(3 Outputs

- Mets

= Instances
& Flip-Flops
([ 10 Pads
(2] Block
[ [ Primitives

[ -
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Flexible Constraint Entry

I Mentor Graphics - [Design Browser : /sx0/work/uart/INTERFACE Page 1 of 1] —imlx|
P Fie Edt View Tooks Window Help —l=]x]

[>=ds [suesss|s@as Ky -
-1

= Precisions allows = |

design constraints to N i
set throughout the
user interface

[ reset
(13 Outputs
(3 Induts
3 Nets

(2 Instances

. -E[x]

s -
eed 81 L copgright (o) 1992,1993,1994, Exemplar Logic Inc. ALL T
s

e
7 Description
- his Verilog HDL description inplements a UART

o
reset[ | o7 Version 1.1  Original Creation
”4 2.1 added connents
s
x Even complex A—
module wart (clkxlé. read. write. rx. reset. tx. rxrdv. tz
e el Tt Bominsion [ T WEIE
° Working Direx insut o1k
i t i e
constraint files can be Ph | S e
input reset;
output tx; Select search starting point:
k ll 23:53& i: (=1 uart INTERFACE] ¥ Search thiough hisrarchy

™ Show scope on hierarchical obiects
™ Find all abjects

3 L : output parity
qulc cre a e [ g Conssint Jup T
y cutput cvez

incut [0:7] ¢

Clock Mame:  |clk - I” Find Libraries [~ Find Calls ™ Find Views
™ FirdInstances ™ Find Fins ¥ Find Parts
Period: |5D [ns] I Find Nets
Diuty Cycle: |25 [ns] I Case Sersitive
™ Match whole word only
Offzet; ID [ns] I™ Regular Expression

V¥ Rizsing Edge Ed Help
Domair; ~ [main - —
Object Mame | Object Path | Obiect Type | Deseription
-work uart INTERFACE read Port

W

r— Optimization Constraint:

¥ | [Fisert Clack Buffer

Clock Buffer.  [BUFGP v « I |

Fin Humber. P12

o]

[yl
[
=
=}
o
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Constraints based on Industry Standards

n IndUStry expertise is # Clock Constraints
leveraged through the create clock clk -period 10 -domain main
# Input Constraints
Support Of Synopsys set_input delay 2 data _en -clock clk
Design Constraints set_input_delay 3 data_in* -clock clk
(SDC) fOl‘ Specifying # Output Constraints

set output delay 3 data stb -clock clk
timing in a design set_output_delay 8 data out* -clock clk

<« Period —————»

Reference Clock — T
<4— Second Waveform Edge

Clock T

<4— First Waveform Edge

T e e
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Intuitive Synthesis Scripts

m Users only need to learn 4 synthesis commands

The “setup_design” command is Precision Script File
used to configure details about # Setup Technology Environment
how synthesis is performed setup design -manufacturer "Xilinx"

setup design -family "VIRTEX-II"
setup design -part "2V40csl44"

The “add_input_file” command setup_design -speed "6"
adds all. input files including # Add input files
constraint, RTL, SDF, EDIF. add_input_file {traffic.v}

# Setup timing constraints

(14 9 Pag :
The “compile” command will S Comfc —Eeceromer 676

read the RTL files into memory
# Complete the optimization process
. . compile
The “synthesize” command will synthesize

perform optimization and generate
all netlists and report files
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Pushbutton Place and Route Integration

iz x|

s Perform place and route Desion

Design Analysis

with a single mouse click i PR

m Precision creates vendor

File Edit " Wiew - Hie hy Ptt Flooiplan  WWindaw  Help

constraint files e
s —'ﬁ'%_ﬁml_r_l—; EETELY _

art_top. fnf Placement for xc2vAD-6e:

t_top_out™ [ 2610Bs, 170 Fhis—
art_top "Primitives" [ 26 108
=l
- ~xmit_rov_sontol [ 3
Design |5 uk clock_divider” | 93 FGs, &
Desi gn Ana |'5I'S is = 12 "Primitives” [43FGs, 3
0 " = N 12/ sampis_gt_10 "gt_ 16
Uarnds Fn

Fun Quartuz

Fiun Buartus GUI

IS

jud

= slus S BENRL S 0 £x|

I Expmions 1 | dgores | i wPower
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Agenda

m Excellent Results with pushbutton Flow

Frecision

synthesis

R e
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High-Level Extraction

Datapath Elements

Arithmatic Operators ‘I}F | Relational Operators

Memory Elements

address(7:0)
datady:0)
inclock
outclack g7 0) je

outenahle
outreset
= —twe
ram_dg_5_8_256

m Precision obtains excellent results by
identifying and extracting high level design
elements.

.

b e > |
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Architecture Signature Extraction

s Precisions ASE algorithms Data_ out <= mem array (address)

automatically map RTL v
structures to FPGA N
architectures SiE= R ==
= Designers do not need to Pl ==
know the details of an = -
FPGA device =
e - el [l
iy Q et i
st Tae

e e
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Leading FSM Optimization

s Extensive Recognition

— Precision detects FSMs from
enumerated types, constants,
pragmas and ‘defines

s Industry Leading Analysis

— Precision detects unreachable,
equivalent and terminal states

s Advanced Optimization

— Precision is the only synthesis
tool that automatically
removes unreachable states
and merge equivalent states

b
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Constraint Based Optimization

s Optimization is configured based on the design and user
defined timing constraints

m Users need to know the requirements of their designs, not
their synthesis tool or device architectures

Technology Logic Register
Mapping Restructuring Retiming

Timing
Constraints

Timing Analysis

/ f \

Logic and
Register
Replications

Registered 10

mapping LUT Merging

.:"f-'- “"--:
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Boundaryless Optimization

= Automatically moves logic across operators, registers and
module boundaries when necessary to meet timing
constraints.

m Precisions “Boundaryless Optimization” technology
overcomes traditional barriers to high-performance
implementations without user intervention

Register Retiming

Reg Reg Reg

3 E T
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Agenda

m Broad design methodology support

Frecision

synthesis

e
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Flexible Design Methodology Support

m Precision supports for -
both top-down and
block-based design
methodologies allowing
designers to work in the
flow they feel most
comfortable
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Automated Design Flows

Xllmx PCI Core
m Precision makes complex PR .

FPGA design flows easy to
use

B Fl= View Tools ‘window Help =1=]x]
EECE R EER e

=l

Desigh [ Sunthesis Results for, iling - VIRTE-
Project Files Design Hlelarch}l
_@ Design peim_top_impl_1

23 Input Files

| Lef) v300bgd32_B4_BB.ucf [Excluded]
@ pei_le_ingo [Excluded)

@ poi_lc_ivhd [ W amings: 710] B0 Instances

: @ peim_lc.vhd [ % amings: 8] [:l 10 Pads

— Contains built-in automation el I

E.'EJ -] peim_| lnp vhd - (23 Pins
L4 s Acd Input Fles E‘ E EnmmmlﬁleS hraints. sde . g \hll'z:;cas
for important design flows QG e,
a Log File [ \Warmings: 127, Infos: 22 . 123 Primitives
om o RTL Schematic I (22 Primitives
Esd Technology Schematic
such as the Xilinx PCI core B

@ Timing Report

a Constraints Repart

a peim_top. edf

- §7 Wik Netlist Constraint File

Design Analysis

Editor |
Hiling PhR F_a Design Center § Transcript

Ready | |\N"nrk\ng Directary: ... \pei_lab4pei_labwhdl &

———
-
-
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Synthesis Options

w-!' Mentor Graphics - [Dezign Browser - fzx0/work fuart_top/INTERFACE _<RTL Page 1 of 1++]

P File Edit View | Tooks ‘window Help — =] x|

YWiew Schematic  #

Find...
Synthesis Options x| I
Set Ophions. . =-lnput
L Yerilog

- O ptirmization )
- Output Top of design IUBTUDD Architecture I

[=]- Place & Route
L Milink 1SE [¥ Resource Sharing

B- Session Settings vV advanced FSM Optimization
Editor Optionz

m  Precision provides additional Do et i e seachiete || [ AddBetoe

[=]- Schematic Viewer

flexibility through a rich set [
of synthesis options

C:/hill/Precision/Demos /precision_demos/bazic_flow

m All options are consolidated
into a single form for intuitive
use

ak. Cancel Apply Help

b
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The Precision Synthesis Solution

m Accurate Analysis to drive performance

Frecision

synthesis

e
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Design Analysis Improves Synthesis Inputs

m Synthesis results are
directly effected by

input RTL and
constraint files

s Design Analysis
enables a designer to
make improvement to
these inputs v

=~ RTL

Precision

Synthesis

*
|
|
|
|
|

Design | ., "
Analysis m




Precision Design Analysis

x

=N m Precisions “Analyze” Design Bar
— provides quick access to a rich set of
design analysis features

..

Report Timing

Wiew Critical Path

Editor
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Built-in Schematic Viewing

Rf Mentor Graphics - [Design Browser : fsx0/work/uart_top/INTERFACE_XRTL P.

=l0lx|
P8 Fie Edit View Took “Window Help =
IEETENREY EEN RS- NN
=l

T pesion | f-Zk wark_top (INTERFACE_XRTL) . .

= S Schematic View

e M

[+

e[

D Flip-Flops %—
=123 Block j $:D

| BAF 12 (clock_divider] Py _%—
A 1410 [amit_rev_contral)

trol H
1
(22 Primitive:s %ﬁ]_
==t e e el

Schematic Design Bar

=il /
> O
o [t
. T N
Hierarchy Browser

-
LI Kl | ’

B Transcript Fﬁ Dresign Brow.. I

[\Wworking Directory: ... \basic_flow

|Ln 8, Cali 4

m Precisions integrated schematic viewer provides a clear
visualization of the synthesis process.

— High-level RTL schematics help a designer determine the impact of coding

— Technology schematics show where and how device specific resources such
as RAM and ROM are utilized.

R e
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4% Design Browses
{3 Instances

=~ 23 Flip-Flops

T reg_bureglD7)
en_neglD:7)

Fan-in / Fan-out
= | S AR Fragments

teq_bitag? (FDR: e 1

1eg_btagl [FDS] %ﬂ '*
1eg_tparity [FD5, L i -
teg_t [FD) 13 L

leg_repariy FDS § | AN
tag_paritygen [FT | B»: —
teq_rwstop [FOR] ET:1

teq_ridle [FDC) J i o R’:@

gejejaffafayayayagayag=fafapayayagag=]=is

1eg_tudonel [FD = i Jsx0/work/uart/INTERFACE Page 1 of 1 =[=1E3
teq_wr! [FD) [ Instances - -
1eg_wi2 FD) — - 3 Flip-Flops
teg_tudatardy [FT [ ] LF req_twegl0:7)
teg_rd1 (FD) n L req_megll:7)
teq_rd2 (FO) il F L req_mhold(0:7)
ey =gy SIS Elieev=s i ¢
| 4 42 i L req w1 [FD)
L req_hurt FDE]
L req_mck [FD)
I} req_txtag2 [FDR — D

O reg_tWag? (FDS)
O req_tuparity (DS,
O reg_t« FD)

L req_mparity [FDS
T req_paritygen (FL

Yeo_raidle (FOC)
A reg_tedonel (FD

L] ,
View Trace
A reg w2 (FD)
AL reg_tedatardy (FO 3 FlipFlops
L req_rdi (FD) - CF reg_buregl7)
F D O reg_rereall:T)

INTERFACE Page 1 of 1 Ojx

g ;:i::zd\SD[]F TF 1og_rhold[07)
= r -TF reg_teclk [FDE]

Kl | 4 | T req ! [FD)
TF 1eg_hunt FDE)

- rea_mok FD]
O req_tetag2 FOR!
| T reg_ttag’ [FDS)

= rea_teparty [FDS.
| TF 1eg_[FD)
| o] d
tygen FL
1eq_mwstop (FDR) FD Q=
/ [-LF reg_midke [FOC)
race Backward -> 2 Levels = =2
TF 1eg_wrl [FD) o
T reg_wiZ (FD)

O req_tedatardy [FL
T regd! FD)

Trace Fonward

. [ TR

m Filter on any selected net or instance
m Trace forward or back from any selected net or instance
s Incrementally grow filtered schematic with a double-click

po D |

—Company-€onfidential; 2003-Mentor-Graphics Corp Slide 30




Accurate Timing Analysis

IDEAL s
CLOCK Latency

OOOOO

c1 ck
%\ Prop. Delay (MAX) Setup Constraint

Prop. Delay (MIN)

"V: :4' Hold Constraint

m Precision ‘s PreciseTime™ timing analysis finds the true
critical paths in even the most complicated designs and
clocking schemes.

s Based on timing engine from Mentor Graphics Velocity
product

— ASIC golden signoff timing analysis

b ot “"--:
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Interactive Timing Path Reports

° ° Critical path #1. (path =lack = 3 27): s
[ | F reCISlon Su Orts f“ll SOURCE CLOCK: name: clk period: 10000000
Times are relatiwe to the lst rising edge
DEST CLOCK: name: clk period: 10.000000
[} [ J [ [ Times are relatiwve to the 2nd rising edge
lllteraCtl V e tlmlng HAME GATE DELAY  ARRIVAL DIR
I1_I0 reg_current_state(3 ) C FDC 0.o0 up
I1_I0 reg_current_state(3 ) Q FDC 0.71 0.71 up
L] I2-1x825-10 LUT3 0.71 up
ana Sls 12128250 TUT3 0.75 1.46  up
I2-ix807-12 LUT3 1. 4% up
I2-,1=807-0 LUT3 0.e1 2.07 up
I2/modgen_dec 7-1i=x37-10 LUT1_L 2.07 up
° I2smodgen_dec 7-iz37-L0 LUT1_L 0.33 2.40 dn
IZ2s/modgen_dec_ 7-izdl-5 HUECY L 2.40 dn
. u l e re Or s c an e IZ2/modgen_dec 7 ixdl 10 MUXCY L 0.40 2.80 up
IZ2-modgen_dec 7-i=md7-CI HUXCY L 2.80 up
I2-modgen_dec 7-ixml25-1L0 HUXCY L 0.04 3.36 up
I2/modgen_dec 7 i=ml29-CI HTORCY 3.36 up
I2/modgen dec 711290 IORCY 1.24 4.60 up
IZ2-/modgen_gt_8-1x98-I0 LuT2_L 4 .60 up
IZ2smodgen_gt_8-ix98-L0O LuT2_L 0.33 4.93 up
IZ2/modgen_gt_B8-ixl00-5 MUXCY L 4.93 up
4 L I2-modgen_gt_8-ix100-L0 HUECY L 0.40 5.34  up
S eCI le a S Wl Ou T2 modgen_gt_ 8 iml04CI MUECY L 534 up
T2 modgen_gt_B8-1x104-10 HUECY_T 0.04 5.38 up
I2/modgen gt _8-1i=x108-CI HUHCY 5.38 up
° ° ° ° IZ2/modgen_gt_8-ixl08-0 MUECY 0.46 5.83 up
I2-1x823-12 LUT4 5.83 up
rerunning optimization Hoow ihox
I2-/reg_clk_cnt{0)-D FDP 6.45 up
Edge =eparation 1000
Setup constraint: - 0.28
Data required time: 9.72
Data arrival time: - 6.45
Slaclk: 3.27 -
L] _| H

Report timing -to I2.reg clk cnt(0).D -num paths 3 -show_schem

ot —
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Timing Reports from the Schematic

w Mentor Graphics - [Design Browser - /sul/work/traffic/INTERFACE Page 1 of 1++]

P Fie Edt View Tooks Window Help 1= x]
m Designers can initiate [cEaa[[ieéac] [Noa mam[ee. v |
timing reports from any e || o

Analyze Metz n

selected netlist instance e
Or port in the user T req_state(7) (FOC)
interface

T req_state(R] [FDC)
IF reg_state(5) [FDC) T
IF reg_state(d) [FDC)
(- reg_state(3] (FDC) )
- reg_state(2) FDC)

BT reg_state(1) FOC) P
- reg_state(0) [FOF) " . "y ] | 1 e
CTE report timing. .

CTE Critical Path Report e

E

o
E

m Precision allows bnalize Setnp ST Gt Attributes ..
Daon't Touch

—— CFU Time Used: 0 sec
—— CTE get trues worst sstup path..

designers to explore the | .. . . . ..... ..
design from many ang]es SR T T I ey s P Lo | Ea

DEST CLOCEKE: name: clock period: 10.000000
Times are relatiwe to the 2Znd rising edge

Eigfstate (5yC GAEEC DELAY Algl.?égAl EéR tking Directory: .. \precizion_demos'demao |Ln 11, Cal1 i
reg_state(5)-0 FLDC 0.71 0.71 up
ixd437-11 LUT3 0.71 up
izd37-0 LUT3 0.61 1.32 up
green?_obuf~I OBUF_F_Z24 1.32 up
green?_obuf~0 OBEUF_F_24 1.83 3.15 up
green? {port) 3.15 up
Edge separation 10.00
Setup constraint: - o.o0
Data required time: i0.00
Data arrival time: - 3158
Slack: 6.85
—— CEFU Time Used: 0 sec. =
End CTE Analy=zi= ... .. CPU Time U=zed: 0 =ec =
K1l H 4
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Critical Path Viewing

m Precision allows designers to easily analyze their
most critical logic by creating filtered schematics of
timing paths

- e
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Timing Violations Report

Precisions Timing
Violations report quickly
identifies which specific
timing constraints are not
meeting timing

R e

i P
B4 uart_violationz_rep

Clock Constraint Violations

Cloclk Constrained Estimated
Hame Frequency Frequency Slack
clk=zle 500.00 MH= 444 54 MH= -0.25

Input Constraint Violations

Fort Input

Hame Constraint Clock Slack

All input constraints were met; no violations
Output Constraint Violations

Fort Cutput

Hame Constraint Clock Slack

All output constraints were met: no wiolations

KR
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Constraints Analysis

Blocked Clock Signal

Y - P " _—
{5 traffic_missing_constraints.re
issin onstraints Repor
| ock=s are no efined a = followin ins
\ Input delays are missing at the following pins
D (1 D (2 SSSSSS 1
\\ SSSSSS 2
Cutput delays are missing at the following pins
Clk1 R\ \ |

Ck2 pp—————
Sel EIN| LlLJI

m Precision eliminates unnecessary schedule risk by
performing a complete constraint analysis prior to
synthesis to insure that designs are fully and accurately
constrained

.:"f-'- “"--:
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Clock Domain Analysis

s Key analysis feature that
identifies timing paths between
clocks of different domains

= Allows users to verify that clock ' ® -
domains are truly isolated or
that inter-domains paths are
designed with metastable
tolerant design techniques

ck2 P

> Report timing —-clock domain crossing

H’
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Agenda

m Product Roadmap

Frecision

e
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The Precision Synthesis Platform

m Precision is a synthesis technology platform
designed to address the entire synthesis
problem

RTL .
FPGA Physical
Synthesis Synthesis

Technology Physical/Timing
Optimization Optimization
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