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IDEC EDA Tool &7l Xt&

No.| Vendor EDA Tool Function
Verilog/VHDL Simulator (X-Prop, UPF-Low
1) VCS (at F/E & B/E Bundle)
Power)
2) Verdi (at F/E & B/E Bundle) Design Debug & Analysis (Coverage, etc)
RTL Design Static Anlaysis (Lint, CDS, DFT,
3) Spyglass (at F/E & B/E Bundle)
Power)
4) Synplify Premier (at F/E Bundle) Logic Synthesis for FPGA
5) Design Compiler Family (at F/E Bundle) | RTL Synthesis for ASIC
6) DFT Product Family (at F/E) Design For Test (DFT)
7) Formality (at F/E & B/E) Equivalence Checking (EC)
8) PrimeTime (at F/E & B/E Bundle) Pre/Post Static Timing Analysis
9) Prime Power (at F/E & B/E Bundle) Power Analysis
10) IC Compiler (Astro, ICC, ICCII) (at B/E
Auto Place and Route
Bundle)
11) StarRC (at B/E Bundle) Physical Layout Parasitic Extraction
1 Synopsys | 12) IC Validator (Hercules) (at B/E Bundle) | Physical Verification DRC or LVS Checking
13) Custom Compiler (at B/E Bundle) Custom Design Solution. Includes Schematic &
14) Laker (at B/E Bundle) Layout
15) Hspice (at B/E Bundle) o
: Analog Circuit Simulator.
16) FineSim SPICE2 (at B/E Bundle)
17) CustomSim (at B/E Bundle) FastSPICE Simulator
18) Custom WaveView (at B/E Bundle) Analog Wave Viewer and Analysis/Reporting
Mixed-signal Verification Solution Incorporating
19) VCS AMS (at B/E Bundle) VCS Functional Verification and CustomSim
FastSPICE Co-simulation
20) SiliconSmart (at B/E Bundle) Library Cell (Standard,|O) Characterization
21) TCAD Sentaurus (at TCAD Bundle) Process & Device Simulation
) ] SoC Architure Exploration & Validation and S/W
22) Virtualizer
Development
23) Saber Simulator (at Saber Bundle) Multi-domain and Mixed Signal Simulator
Multi-Mode Simulation (SPICE, RF, FastSPICE,
1) MMSIM
Mixed-signal Simulator)
2 Cadence | 2) Xcelium Functional Logic Verification

3) Spectre/ SpectreRF

Circuit SPICE Simulation

4) Virtuoso Layout Suite

Physical Layout Design




No. | Vendor EDA Tool Function
5) Assura Physical Verification
6) QRCX Physical Layout Parastic Extraction
2 Cadence
7) AMS/ APS Mixed Signal Simulation
8) Virtuoso Schematic Editor Schematic Capture
1) Calibre DRC, LVS Physical Verification
_ Resolution Enhancement Techniques (RET) &
2) Calibre RET, OPC )
OPC Solution
3) Calibre xRC Physical Layout Parasitic Extraction
4) ELDO Circuit SPICE Simulation
. Custom Design (Schematic, Simulation, Layout)
5) Pyxis .
Solution
6) Questa (Modelsim) Functional Verification
7) Xpedition Enterprise Circuit and PCB Design
8) ADIT Circuit Fast SPICE Simulation
3 Mentor | 9) Tessent Design For Test (DFT)
. Design Entry Creation and Management, Verification
10) HDS Designer )
Process Define
11) HyperLynx PCB Board Simulation
12) Capital AUTOSAR ECU Design
13) Volcano AUTOSAR ECU Design
14) FloEFD CFD (Computational Fluid Dynamics) Solution
15) FloTHERM Thermal Analysis Solution
Heating, Ventilation and Air Conditioning
16) FIOVENT _ _
Analysis Solution
17) Flowmaster System Level CFD Simulation
4 Aldec 1) Active-HDL FPGA Design
SystemVerilog/Verilog Coding and Verification
5 AMIQ 1) DVT .
Solution
. SoC Virtual System Validation and Architecture
1) SoC Designer Plus )
Exploration
6 ARM
) Build System Level Model from RTL to C-Object
2) Model Studio o
Synthesizing
Blue Pearl ) o ) RTL Verification, CDC Analysis and Debugging
7 1) Visual Verification Suite )
Software Solution
8 CSiTEK | 1) CSiEDA5S Circuit and PCB Design
9 Intel 1) Quartus Prime FPGA Design
10 | Microsemi | 1) Libero-SoC FPGA Design
11 Plunify [ 1) InTime software FPGA Design




No.| Vendor EDA Tool Function
1) XMODEL Analog/Mixed-Signal Models
Scientific Draw Model Schematics with XMODEL Primitive
12 2) GLISTER
Analog Symbols
3) MODELZEN SPICE/Spectre Netlist
Custom Design (Schematic, Simulation, Layout)
13 Seloco 1) MyCAD )
Solution
1) SmartSpice Circuit SPICE Simulation
2) Expert Physical Layout Design
3) Gateway Schematic Editor
14 Silvaco
4) SmartSpiceRF RF Circuit Simulation
5) AccuCell Cell Characterization and Modeling
6) AccuCore Block Characterization, Modeling and STA
15 Xilinx 1) Vivado Design Suite FPGA Design
g A 15 7} Vendor, 68 7 Tool
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IDEC EDA Tool 271 X}&

IDEC
No. IIs Vendor Tool MPW | Analog | Digital
Hgojx
1-15) Hspice, 1-16) FineSim SPICE2,
Synopsys ) Vv \Y
1-17) Customsim, 1-19) VCS AMS
Cadence 2-1) MMSIM, 2-3) Spectre, 2-7) AMS \'
Circuit .
1 . . Mentor 3-4) ELDO, 3-8) ADIT
Simulation
Scientific 12-1) XMODEL v y
Analog (12-2) GLISTER, 12-3) MODELZEN)
Silvaco 14-1) Smartspice, 14-4) Smartspice RF \"
Synopsys 1-6) DFT Product Family Vv
2 DFT
Mentor 3-9) Tessent
Synopsys 1-12) IC Validator Vv
Cadence 2-5) Assura \'}
3 DRC/LVS
Mentor 3-1) Calibre DRC, LVS \'
Seloco 13-1) MyCAD \'
Equivalence i
4 . Synopsys 1-7) Formality Vv Vv
Checking
Synopsys 1-4) Synplify Premier \"
Aldec 4-1) Active-HDL \'}
FPGA Intel 9-1) Quartus Prime \'
5
Design Microsemi 10-1) Libero-SoC \'}
Plunify 11-1) InTime software \"
Xilinx 15-1) Vivado \';
Synopsys 1-13) Custom Compiler, 1-14) Laker \"
Cadence 2-4) Virtuoso Layout Suite \' \'
Layout -
6 . Mentor 3-5) Pyxis Vv
Editor
Seloco 13-1) MyCAD \'
Silvaco 14-2) Expert \'
Synopsys 1-11) StarRC Vv \Y
7 LPE Cadence 2-6) QRCX \"
Mentor 3-3) Calibre xRC \'; \';
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IDEC

No. IIs Vendor Tool MPW | Analog | Digital
Hgox
. PCB CSITEK 8-1) CSIiEDAS5
Design Mentor 3-7) Xpedition Enterprise, 3-11) HyperLynx
Place & )
9 Synopsys 1-10) IC Compiler (Astro) \' \')
Route
Process &
10 Device Synopsys 1-21) TCAD Sentaurus
Simulation
RTL Synopsys 1-1) VCS, 1-2) Verdi \"
Simulation Cadence 2-2) Xcelium \Y
11
(Functional Mentor 3-6) Questa, 3-10) HDS Designer \'}
Verification) | | 4ec 4-1) Active-HDL v
Synopsys 1-13) Custom Designer Vv
Cadence 2-8) Virtuoso Schematic Editor \' \'
Schematic -
12 . Mentor 3-5) Pyxis Vv
Editor
Seloco 13-1) MyCAD \"
Silvaco 14-3) Gateway \'
Static
13 Timing Synopsys 1-8) PrimeTime Vv \"
Analysis
14 | Synthesis Synopsys 1-5) Design Compiler Family \' \"
Power .
15 . Synopsys 1-9) Prime Power Vv Vv
Analysis
1-3) Spyglss, 1-18) Custom WaveView,
Synopsys 1-20) SiliconSmart, 1-22) Virtualizer, \"
1-23) Saber Simulator
3-2) Calibre RET, OPC, 3-12) Capital,
3-13) Volcano, 3-14) FloEFD,
Mentor
3-15) FlIoTHERM, 3-16) FIoVENT,
16 7|t 3-17) Flowmaster
AMIQ 5-1) DVT
ARM 6-1) SoC Designer Plus, 6-2) Model Studio \'
Blue Pearl ) o )
7-1) Visual Verification Suite \'}
Software
Silvaco 14-5) Accucell, 14-6) Accucore \'
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A. §H : Functional Verification (Verilog/VHDL Simulator (X-Prop, UPF-Low Power))
B. T'= : Synopsys At2| VCS & MAIE QI Functional Simulation 3 Verification £ 2
C. Supported Platform and O/S System

- Red Hat Enterprise (64bit) Linux 6, 7
- SUSE Linux Enterprise (64bit) 11, 12

D. &8 % 7s
F 2 MEXNQI CIXteIE MAHSH= C|XtO|H{ &2 Synopsys VCS 2| Functional Verification Solution Off 2| =31 ULt
AHY, 32nm 373 % 1 0|80 M= CHCH==2| CIX}RIS VCS & S3llA ASBTHCt VCS & MAE Ql Bt X 2[AF & Top

20 7S 25 E F2 Verification Solution 22M AFEE| QUL VCS = 1852 Simulation Engine It Constraint
Solver Engine, Native Testbench (NTB) X| &, Systemverilog X|- ¥, Verification Planning, Coverage &4 & S} C|H1
sIHS ® 2t
VCS O] Multicore 7|&2 Multiple Core & 7+ O{2f 7Ho] T{AISOf A I:HEE ©Z Design, Testbench, Assertions,
Coverage J2|n CHZ2 S = UAEE S22 ASHTE 2 tf #HEH sfE == UL} VCS 2| PartitionCompile Flow &
Y& ACE 2 QIst Re-Compile Al Z[C 10 B 2 Compile Turn Around Time & 28 & QUCH £ CHASH HEB
ZZ™MOZ X|{s7| W20 AlZ2f|0|M I 22| Time Profiling, &8 gF Constraint C|H 2, Smart Logging &2
FXNE stojg e FA0| st E UL vCS 2 MTH AlE2f0o|Mut UPF X|A7[52 Voltage &AM
HsS

oY om mym -I
o =2t mo o

7158 HMS50 HAE ot = JU=F ottt 7|2 LEE CHZ 7|sa 2E &2E2 Ao 25 78%
C|XtR11} Verification Language & X|&IBtCt O E =0 Verilog, VHDL, Systemverilog, OpenVera, SystemC, VMM,

OVM, UTM Methodology &2/, O0|& &3l VCS = 185 CIAIRl Y S =0t

> VCS
Functional verification solution

+

Unifled Coverage Database and API

| nifjed \ = - 1 3rd party
coverage § TV il ol tools
report | AR = By

Cowverage visualization and trend analysis

- 15 -



1. Comprehensive Coverage

VCS = A48 S 58oH7| flet 1952 Coverage 7|&2 W&ot ULt O 2
Coverage, Functional Coverage 12|11 Assertion Coverage 2t User-Defined Metrics = 6.:.*3*'3. S Y E Coverage =
StLtS] Common Database 0|A| && Coverage & StLtZ XA El22 Z&st e[St UAe &

40| 7+55tCt. & YE Coverage Database = HA| A|ZHS Z|CH 2 HYO|| A 5 B 7§43 3= 11, Disk Space = Z|CH 2 HY
dLAAZLE

2. Advanced Debugging and Visualization Environment

VCS = Discovery Visualization Environment (DVE)E Z&5t0] 7kA| A Q1 Full-Featured C|HZ 24 S ASTHCt,

DVE = VCS 9| C|HZ M 7|58 B0 & &= UL E HAZ|ACE CHE SYNOPSYS =1f H|=ot GUI BHE L & E|0f
s

=
UL £5| XX Q| Drag-and-Drop & Sl S HIOIHO| A B2 = A0AM 2EHl & AHEO0[ 7t

Discovery Visualization Environment

Verilog
VHDL
SystemVerilog

Transaction-level
debug

SystemC

CpenVera £ - i ;
Full Tel ey —— Annotated
scripting e e ) i ¢ P —
Automated TiEszz = : Powarful
driver tracing 1 TrEm R — waveaelorm

COmparg

DVE £ Transaction-Level 2| C|H 1 7|&0] QO A{ List View 2F Waveform View Of| A| 2411t C[HH Z 0| & A &[0 ULCH
DVE & Tracing Drivers, Waveform Compare, Schematic View, Path Schematic 62| 7| % VCD+ Binary Dump
Format = X|-%0fl 3510 Mixed-HDL (SystemVerilog, VHDL, Verilog) ® SystemC/C++ 910 C|HZ |1 =2 & S3}0]

Tracing 2| Xts2tE £& ZO|C} TCL A|¥2 YAUSH & Command Language 7t 2= &3} Language 12[1
N gtZo| M0 ATt

N e sy
iy B FA e eEShREMMARE 4T JmB 4T T

|-¢-- P Sr——

-’““'W'H——gmj
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A. 5% : Design Debug & Analysis

B. & : Verdi & CLtY5tD STt A &dS Sot=

il

| =82 =0 LK 8 24 ClHZ S ?Iet 2HFO0IChd

C. Supported Platform and O/S System
- Red Hat Enterprise (64bit) Linux 6, 7
- SUSE Linux Enterprise (64bit) 11, 12

EEEEE EO

30
M

Verdi A|AE2 L O 2 50% 0|4 SZAI2| LM A|ZtS BHSstH, A 0f o ROl AT =

Design comprehension
HOL
Design rula validation

UFF'.T'FF Interoperability with
other tools
u Verdf Design Manipulation

Verdi3 AtS CIH I A|AE2 EAKC 45 X CHID WES 2ot 8% + A=F EA 0 ALY Verdi3 Alx
He 220l CHES 2ol X HetE HoIHHo|AZ 23 YEE FEo0 AUt
= OF7[EX 0 WO UL
Verdi A| 2”2 0]2] =0 Q10 Z2X YIS0 YREH &Sdhs HE SR HE A

— =
oot Leg2 AFEARZE CHE =7tet Q0 E AMEdiE: M Z2HE

Timing2t PowerOfl Ciet B4 =7 7|52 ZEstn U2 STA (Static Timing Analysis) 2| Report It (SDF)2 =
M o]

2ot 2M%5H 4= QIOoM, UPFR} CPF &4l FSDB ¥Al8 X|stCt.
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A. 23X :RTL A 0| A 2| Design 22X 24

B. & : Spyglass & RTL A4 EHA0|A 0= 7ts53%F Lint, CDC, DFT, Constraints, Power, Physical & 2]
=M E 0|2 d35t0f 47|12t T=at 5| & B2HE /e Solution & MS

C. Supported Platform and O/S System
- Red Hat Enterprise (64bit) Linux 6, 7
- SUSE Linux Enterprise (64bit) 11, 12

D.S4 L 7Is

Spyglass= E4E 2Nz £4 7|22 P22 X7 RTLEHAOIA DesignOil CHeH £45 2tsHA g &= U

L E TotELL
M Lint, CDC, DFT, Constraints, Power and
e Congestion 2X|E RTL AN HE &

Q=2 St Platform

=
/T:_E)C Constraints

— 7 Lint ﬁ;sical B GuideWare = 7t E+H0|12, ZAQI rule set
DFT

Power QE-_rl-g
B RTL 42| EME HC} A 8=

W Spyglass XHH| 012 engines O] BITH=|O

implementation THAO M| HH| issue E
R —

o e UK AIY

RTL + constraints

d
Spyglass= GUI/BATCH 2 E2°| &t4E H|S35tH, GUIO M= Source Code, Result, Schematic, Help Viewer 0| &
ZIC} O Viewers2 MZ ZtC| Cross Probing= &3l 4|2 Debugging 42 XN&%tCt

T IS Tncremental Schematic : Teu
[ Fun the goal Analysis and debug design issues W sewen [ (] in[Esvontog |3 G0 = — 5
| EE TR e I P ]
. g A
n_d. il £
e
f s
i
[ vn.l—g“ Emw!wh & Help
| e
o | = :
- s o
ig = i
fao 2 | 1=
s | e
I i i
I ol
R — = =
%
%H
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Lint
Spyglass Lint= Simulation, Synthesis S2| EFA0|M &d 759t 2ME D|2] S 5H7| I8 Design Rule
Checking2 ZI&istH, Verilog, VHDL, SystemVerilog & 0]2{ format2| RTLE X| & StCt,

CDC

Spyglass CDCE Asynchronous Clock 7+2| Domain CrossingOfl Al 2448t = Q= Meta-Stability,
Reset Synchronization §2| &M & Check BtCt.

ZF7+2 Design WOl CDCE <8 AHEEl & X|0f| CHSE Formal AnalysisE 2I245H0] Functional Issue
(Re-Convergence, Data Loss, FIFO Underflow/Overflow &) &4 O 20|| CHst AZ = TIlistct,

DFT

Spyglass DFT& RTLEFA[O A Stuck-At-Fault, Transition FaultOl CHSE Test CoverageE Estimation $HCH.
Coverage DropO| &d5t= Pointdl| L3 Report 510, CoverageE =0|7| 93t GuideE FLCF RTL THA Of| A
DFT X E 02| Fix 8= A2 Scan-Insertiont ATPG THA| O A Q] 2 E 23t Iterationg X|A3te o= O
Ct.

Constraints

Spyglass Constraints= Synthesis, STA, Layout0| E==XQl SDCE RTLEFHA 0 M £ E Generation, Validation,
Managing & == ALt RTL/Nestlist?t SDC2| 7t2| YX|'dS =fQlstn, =2 =|AHLE 2R E Constraints?t A=
X|E Check StC}.

Power

Spyglass Power= DesignO|A] &2 &1 Q= Dynamic Power/Leakage PowerE EstimationdtZ, Clock
Gating2 &5t0] A2 &= PowerE £ &= U= PointE HOLH O] Designl| Power Savinga Guide $FCF
EESH CPF, UPFE X|&5t0 Voltage Domain, Power Domaing ¢/2t Component=0| SHEA|

Implementation = R{=X|E AESCTHCL
Physical

Spyglass Physical2 Layout 0f RTL/NetlistE O|23}0{ Layout A& 0| F2 S3ll, Layout® A 2] Congestion

2 o2 E &Qlg &= IS, Timing Critical Path & Physical AreaS O Z3HC}

-19 -
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A. 5% : Logic Synthesis for FPGA
B. T : Synopsys A2l Synplify Premier = & M Al 2= FPGA 2| Synthesis 7t 7ts%t S 2X 0l &fd 2
C. Supported Platform and O/S System

- Red Hat Enterprise (64bit) Linux 6, 7
- SUSE Linux Enterprise (64bit) 11, 12
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1. High Performance FPGA Synthesis Tool for All FPGA Vendors

Synplify Premier £ 1992 A AtA| 7ot Z[119| gt L n2[F 2l BEST (Behavior Extracting Synthesis Technology)&
AFE3SL0] M A K}7F A%t Verilog HDL / VHDL 224 A EE HIZ #O|E B2 HMeIslX| &1 Behavioral AMEROA
ghdotet. =3 Mixed Language Support 7F A| 22l 2 Z0H0]| CHSE Timing 2 2415+7| 2|2t STA (Static Timing
Analyzer)& AtA| &SI 2O, HDL Analyst & O|- &3l Al Critical Path Off Ciet X1t 20| [ & MA ZCiol
FPGA 3ZAQ! Xilinx, Altera At XtALS| Bt E B CHe Synplify Premier 2| AFES X3 HZESID U1, ACTEL At=
OEM S22 KN Z3I0] DAL Actel 82 Synplify Premier & 323t UL}

2. F87s
- Proprietary B.ES.T Algorithms : X[, X|&0| gtd Z1ItE :
- Integrated Module Generation and Mapping : 243 A= 014t0f Ot 25 M-E7|E LHZE, 2 ClHO| A0
X H¥ztE R E Mapping.
- SCOPE Multi-Level Design Constraints : &0l 229t 0{2f Constraint & GUI 214 2| SCOPE £ 0| &3l
|0 HEA 8.

- Comprehensive Language Support Language-Sensitive Editor Intuitive Use Model w/ Intelligent Defaults

-20 -



- Direct Synthesis Technology : FPGA 22 ™8 Mapper & 7tX| 1 Q0N S FPGA 0| Al X[ 9| Primitive
Cell 2 ZHOFM Y.

- Automatic RAM Interfacing : 0|83t 2 FPGA 2| #+Z22F 3 7|0 = Memory £ &

- Third-Party Tool Integration : AH& 3= FPGA ®IC &, 2|10 CHE 7|E} EQ| 88X

- Advanced Counter Extraction : C|XtQl LHO| 7}REE8 XS =2 QMM =&, £[F 9| HA.

- Advanced HDL Enhancement : Verilog 2001 X| 25tH, Xt7| BT 0| M= System Verilog X| & O 7.

- HDL Analyst : Schematic Viewing 7|s1t CIHZ &

- FSM Explorer& Compiler : State Machine 2d.

- Graphical State Machine Viewer : FSM £ State Machine Diagram 1t Table & O|83{lA &# 2.

- Register Balancing for Pipelined Multipliers and ROMs : Multiplier 2t ROM O A{2| Pipeline 2 & A 2.

- Probe Point Creation : RTL &2 A EQ| =7 §l0| LHFE A2 E &A 2§ E2E Probing .

- Generic Cross-Probing of Critical Paths : Critical Path 0| Ciot 0|2 40t =S ?|SH HDL Analyst (RTL
View Schematic Netlist, Technology View Schematic Netlist)2f Text Editor (RTL 22T E, Bt A1t Log File,
Timing Analysis File)E O|&% Cross-Probing 0| 7ts.

- STAMP Support : IP & 0|23t C|X2I0 Al STAMP Model & 0| 8%t 1t EFO| Y £M40| 7+5.

- Mixed Language Design Entry : VHDL 1t VerilogHDL # 2t OtL|2t E0| =% AtEE L 2

- Re-Timing : Critical Path Off CH3t 2442 S3liA Critical Path | A 2] ZX|AE IHHHX|E S Z+ Path 7t2)

Delay 2| #8S SHFA FA| CIXRI2l EfO|Y &S Z|CHS)
- Automatic Constraint : 222 Over Constraint & AFESHA C|XIQIS ot Z[Cf EfO|Y 52| 2dENE
OFS0f L

0x

i
bt
2
ot

ok

- Multi-point Synthesis : Compile Point £ 0|83t Ctfot HEfo| B &t Incremental BHE7HA| X[ 2.
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A. §H : RTL Synthesis

B. & : Design Compiler = Verilog LI VHDL 1} Z-2 HDL (Hardware Description Language) CIAtQIS Z| & o}
Z01E 2| C|xtele 2 8 Jts

C. Supported Platform and O/S System
- Red Hat Enterprise (64bit) Linux 6, 7
- SUSE Linux Enterprise (64bit) 11, 12

D. 48 ¥ 7Is

DC Ultra = Synopsys RTL Synthesis £FM0A MO 2, Power Compiler, Design Ware, PrimeTime, DFTMAX &
=55t QUCE DC Ultra & Sl Ee'é o nds HAE Qe Eto|Y, HA, I, HAEE SA|0| =Xatet 4= QUCk
EESH DC Ultra Ol = RTL &9 THAIOA, |5 Layout 2| EIO|Y, HA, It 0| et 0|52 Sl 2[5 =28 dAHE
S 28 4= & Topographical 7|28 Z&tstn ULt

The industry's most comprehensive synthesis solution

Topographical Technology : Topographical Technology = Wireload Model & 7|2t 2 st= S M QI Net 2| ZAHK]
CiAlofl, 2K Net 2| Resistance 2 Capacitance 2| Hztst 0|5 E3l, Post-Layout O EfO|Y, HE EHAE, 19
HEHAE & &= UL Ol= Physical BAQ| HZ7|&0|Lt e ZHO| MZ 910, e ol|A RTL SAIXZH HA|

AN
A ZHE HEY =+ AL, HiX| A HiME S flet O L2 ZitEE ¥E 5 ULt

>
@ DC Ultra * No need for wireload maodels
+ Comelates to post-layout timing
Topographical anea, and power
technology » Mo change to synthesis use model

I‘:ﬁg' P Guilt for RTL designers

Topographical technology in RTL synthesis
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Advanced Arithmetic Optimization : DC Ultra = EtO|d, 31X, 1me| HOM O L2 FEHES EH5 =
42 AH3 Ld0E2|E5E AFETCE DC Ultra = HDL 2| A4t EE2|E &It Carry T IO At Aol At

E|22t5t7] 213l Carry save EE[E 7|&S AFESHY XX =tottt.

a b c d e f

Carry delay
incurred 3x

CS5A
transformation

T

Carry delay
incurmred 3x

Zz
Z==a*b+c*d-e-f

Powerful Critical Path Synthesis : DC Ultra = 2£21%2| 593t EtO|Y A= 0 CHsl 2Hdsts aPd oA CrYeh XAz}
Ln2[ES ALESICE EfO|Y BMol +2XY, OiE H AHO|E 2 %(M3tE Sl HS Lt2 HEHA el Efo|Y 7|gt
TXE HIIAI7|0, 52 29| B35 £0|7| sl EAS S5O E =X|610] £t 2442 ST 5R 229 Eto|Y S
JiMdBtCE ESEH DC Ultra & BA, EHO|Y, IR 242 Rldl, 2 22 &9 CXtQl #&22 XA+S2 2 Ungroup H
Cell 2| A EZIE +HBHCL
B
logic
Before __|Do—— B
critical
"K:t
log critical

After

Iﬂgiﬂ" }{ A
—D»w'_DD—_DI °
Through logic duplication, DC Ultra reduces the load on the critical

path for significant timing improvements
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Register Retiming : Register Retiming 2 2| K| AH 7t ZatEl CIXIQIOM MEE|l= 7|22XM, ®

A |

o
EtO| ™S %X 5}38}7| Q8K Logic Boundary 40 A 2| X|AE{E 0| 538}0{ Sequential Logic & XM 3}StCE EoH Hs0
RTFAES SESIN HH S F0[7| 2Ish, =32 =g 2|20 oio|= 2ol HXAHE MUY = ULt

Existing circuit Circuit after
g E y N
s [ . | Ll
[I D clock D D
[ D period =10 E] D
b g L g

Inputs Outputs

Retiming designs with registers

Existing circuit Circuit after

m “Iﬂns

Inputs Outputs Inputs Outputs

[ [ [ [

Retiming on combinational logic
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A. =% : Design For Test (DFT)
B. & : DTF Compiler £ Scan Chain 2 &¢lst0 HAE 2N Jhsd

C. Supported Platform and O/S System
- Red Hat Enterprise (64bit) Linux 6, 7
- SUSE Linux Enterprise (64bit) 11, 12

D. &8 % 7s
DFT Compiler= Synopsys2| HAHE ot TEST S £F M S M SotCt DFT Ao = A X7 RTLe| 2 10HA QI
2E 7|5 242 s¥Y = UALE SH Hast 2R eSS ¢

o= T
il DFT MAX ot S3hgt 4= QIC}

=Q EX

dm

A

® Standard Scan g

o UtRE MA S F7| thx

o XU| HA A HAEE 2ot HIE Za B dibg gy

o XM HUE| MY XA

® Design Compilerdi| Zetk[0] XS EH ZIHE ICCOHM AHE 75
® Tetra MAXO| AFEE STIL Protocol It Xt& ‘d-d

DCTopographical

l Gate-Level DRC

Il

DFT Compiler | — STIL DFT Compiler
Procedures
[ Test DRC HJ
TetraMAX ATPG l Synthesislf Quick HJ
Correlated for Power-Aware Scan Replacement
Scan Design Test @

|C Comp”er [ Rapid Scan Stitching
T F
Figure 1: The Integrated DFT Compiler and IC Compiler Flow [ TetraMAX ATPG J

Test DRC& Auto Fix

MO 2A P80 HAES HHE EX= =7|0f ZABEY| of

P AO|E =02 2X= HH Holl 2

M7t € 4= UCH TestDRC = HAXZL HAEO| Motol RTL & HAY 4+ UEE =otFH 0|5 &l DFT 0| &

23| O|R0{E & A= F PICh DRC 2 Violation0| Z'de B2 A Xt= AutoFix 7| 5S AH85I0] AtS22 HAE
Ab

22 HYStol B2 & UES B
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A. &3 : Equivalence Checking (EC)
B. & : Formality & Equivalence Checking Tool 2 RTL 2+ NETLIST AtO|2]

C. Supported Platform and O/S System
- Red Hat Enterprise (64bit) Linux 6, 7
- SUSE Linux Enterprise (64bit) 11, 12

D. 54 A 7Is

Synopsys Formalityl| 8 =82 0 &stX| 42 2t 2

Ef. CIXtelS Aol & 2 B2 Input & 1% A3
i

=
+2 G2 e WEE 1245

ZE
>
Mo
o
o
rz
o
o

Synopsys Formality 22 RTL 2t Netlist (DC ICO)2| &7t&AAHEquivalence
Checking)?|s2 Zgstd A2n, 2 CIXQIo| R0 HAE HEHE A
A = =
o

85HA| §a g+ Us O AL

A
rx
o
oM

. st iAol ol =

% o - O o
d ABE AISHE XS SO0 ABR HF YA
4 BE 7|8 IYTOIHHOIAS S8 A5 AN
B 2AMS L] 9ok DC Ultra AS
4 MY MAS A EC 75 EY

«d IEEE 1801(UPF) FLOW X| ¥

Ja) D A2t QIE{H[0|A X|Z
Formalitye= S 7|8 Jai& AM8Xt QIEHO|AE XSSt

St FAE TRsC

.

MERHE Hiwel SEOf et 28 22 AF8Y = A2 tiREe 482 A52=2

0. Gusdance ¥ 1 Adeence |« 2. erglementation | isew | | 5 verty
|

| _riing ports | Passing romts. | Aberted Ports | Unvesfied Pores | ions oens | s | o
T

1 [se=
T e o facre o red]

sl o)
Muanbar of Fag ointy: 17 Cosplay rams: © Orgnal @ Macped Ansyze Selected Pores
e | g

e _ " -
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£ X (Reference)C| Xl A& (Implementation)C|AQIZ H| W37 | 2l =& HOFH XS 2 EE Q% PathE E0| A
X7t LH8S 2Qlsty| 2l =& st QUL ESH Formality= Power Compiler@t @2Het = IS Power-Up, Power-
S

Down, Multi-Voltage S0i| Ciet Q10| 7H53tCt,

Input Formats

e Synopsys DC, DDC, Milkyway

e |EEE 1800 SystemVerilog

e Verilog-95, Verilog-2001

e VHDL-87, VHDL-93

e |EEE 1801 Unified Power Format (UPF)

Guided Setup Formats

e Synopsys V-SDC
e Formality Guide Files (SVF)
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A. SH : Pre/Post Static Timing Analysis

B. T+& : Synopsys At2| Prime Tim 2 7t& =2 4Ed 2 XM E5t= Static Timing 24 E2XM 71E ZIEE

Timing Signoff & &

C. Supported Platform and O/S System
- Red Hat Enterprise (64bit) Linux 6, 7
- SUSE Linux Enterprise (64bit) 11, 12

-

PrimeTime2 &4 F T3S}t Gate-Level Static Timing Analysis £20| A YA Standard?t =0 QULCH
28nm &7 8 1 0[5t SHOIM PrimeTimeS 8510 THE +=R2 HO| 2 2| STA st =HE S SHotCL
PrimeTime Static Timing Analysis= StarRC Parasitic Extractionit AS5t0] ZAZ3t= 20| LA 2| Golden Standard
O|C}.
PrimeTime2| Z& 2 Timing Signoffet Timing Analysis& /3t Ef 2ot 7iE StZ0|CH 22 E O
7|&1t =% Delay Calculation, & At&2| HE|g, FX 49 S5
Vendor®t FoundryES AO|O| A 7+ E2| AL &= Signoff &

Chip Variation 4%

n-
2 PrimeTimeO| ASIC

1. Comprehensive Timing Analysis
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https://www.synopsys.com/support/licensing-installation-computeplatforms/compute-platforms/compute-platforms-roadmap.html
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