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11" International SoC Design Conference

Nov. 3-6, 2014, Jeju Island, S.Korea

M International Organizing Committee
» General Chair

Jun Rim Choi (Kyungpook National Univ, Korea)
» General Co-Chairs

Jin-Ku Kang (Inha Univ., Korea]

Makoto Ikeda (Univ. of Tokyo, Japan]

Yeo Kiat Seng (Nanyang Tech. Univ, Singapore]
Shyh-Jye (Jerry) Jou (National Chiao Tung Univ,,
Taiwan)

Jun Jin Kong (Samsung Electronics, Korea)

» Conference Secretary

Kyung Ki Kim (Daegu Univ, Korea)

M Technical Program Committee

» Technical Program Chair

Jinwook Burm (Sogang Univ., Korea]

» Technical Program Co-Chairs

Ken Choi (Illinois Institute of Tech., USA)

Tony Tae Hyoung Kim (Nanyang Tech. Univ.,
Singapore]

An-Yeu (Andy) Wu (National Taiwan Univ., Taiwan]

l A Unique Venue
» Seongsan llchulbong Tuff Cone

Seongsan llchulbong Tuff Cone was created
by hydrovolcanic eruptions 100,000 years ago.
The peak is a prime spot from which to view
the sunrise. It was designated as a natural
monument on July 19, 2000; a UNESCO World
Natural Heritage site on July 2, 2007; a Global
Geopark on October 1, 2010; and one of the
New7Wonders of Nature on November 12th,
2011.

» Yacht Tour

M General Purpose Of The Conference

International SoC Design Conference (ISOCC) aims at providing the
world's premier SoC design forum for leading researchers from
academia and industries. Prospective authors are invited to submit
papers of their original works emphasizing contributions beyond the
present state of the art. ISOCC 2014 is technically co-sponsored by IEEE
CAS Society and accepted papers will be published on [EEE Xplore. We
also welcome proposals for special sessions.

M Conference Theme

The theme for ISOCC 2014 is "SoC for Smart Connectivity". Solutions
for providing smart and secure connectivity will need to evolve new
approaches to securing the shared resources. ISOCC 2014 is looking for
novel SoC solutions to create truly smart connectivity.

M Paper Submission

A complete 2-page manuscript must be submitted electronically in
PDF format (in Standard IEEE double-column format posted on the
conference website).

Only electronic submission will be accepted. For more information,
please refer to the conference website : http://www.isocc.org

M Key Dates

* Deadline for submission of special session proposal : June 30, 2014
* Acceptance notice of special session proposal: July 10, 2014

* Deadline for submission of regular session full paper: : July 15, 2014
* Deadline for submission of chip design contest: July 31, 2014

+ Deadline for submission of special session full paper: July 31, 2014
« Notification of acceptance (all submitted papers): Sep. 01, 2014
 Deadline for author and early-bird registration: Sep. 15, 2014

* Deadline for submission of accepted papers : Sep.15,2014
 Deadline for chip design contest registration: Sep. 30, 2014

M Conference Venue

A DA PLAZA JEJU Hotrr

http://www.isocc.org
Contact : secretary@isocc.org

M Topics of Interest

- Analog and Mixed-Signal Circuits

¢ Analog and Mixed-Signal Techniques

* Data Converters

* High-Speed Signal Interfaces

* Wireline and Wireless ICs (RF ICs)

- Digital VLSI Circuits and Embedded
Systems

¢ Memory Circuits and Embedded Memory

* Digital Circuits and VLSI Architectures

* Multimedia (A/V) Algorithm and SoCs

* Communication SoCs

* Processors / Multi-Core Architectures
& Software

¢ Embedded Systems and Software

- SoC Design Methodology

¢ HW-SW Co-design

¢ SoC Testing

* Design Verification

* Signal Integrity
/ Interconnect Modeling and Simulation

- Low Power & Power Management ICs

* Power Electronics / Energy Harvesting Circuits

¢ Energy-Aware Systems

* Low Power Design Techniques

- Application Specific SoCs & Emerging
Technonogies

¢ Display Drivers

¢ Image Sensors

* Sensors and MEMS Circuits

* Biomedical SoCs

* Automotive SoCs

* Nanoelectronic Devices and Circuits

¢ 3-D SoCs & System-in-Package

From Jeju International Airport
by Taxi: 10 minutes' ride

= Website: https://www.ramadajeju.co.kr
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3.2. §tER0|=E ADK LCIREE

Y &'ﬁ‘\
3. QIEZ0|= W B M5 =1
J|Zols OIZYAS @ 7Zo| =20 SDKEl ADKE X1 T2 WOLK A} 622 sH70/0}

DKE gt =

OtER0|= i BHHQ1 JHLE 0|2 A%t ¢t=20|= JHHE SDKQ! ADK(Android De\/elopment Kit/g Lot o] obyo| E8F=d, ZIZol= F20M Q=R0|= ADKE 2eH 1 otf F=20|= JHUE ADK
MEls BLIC, D8]0 7|2 42 Z2NES oS BAaU S BT B ok %101 e ZEeiREHC.

3.1. XjH} SDK Al%| ADKE LCI2%20tM 0|2 EAE A siEESE
UERO|EE AHIZ HENT 2AACH 2L, A=EZ0|E HE BS7| flsiM= XHdr SDKR! JDK7} 712X

Lok A3AE MET FAI(2013E 108 7¢) JDK= HE 7ud07EK| EAI0] U
|~|Ef JDK2 | HTYO| X OIR0XI22 & siE HF0| OfLI0= EUh A HTES SUS Yoz 1 ‘RIEZ0|E JHYX} AO|E(http://developer.an— 4 USE mUS OREESH 3

HilaLch

[o]]

g=e = , PC2l Xgst g0 &=
t.':*0} FHL. droid.com)” 0f FE&EiLICH = SUCL [eclipse] 0 2f0i 7SR 0|ZEAIL AFUCH
[sdk] EC 2toil= ZAHZEC| AHEZ0|= SDKIF Zete0f U

. A
Android 4.2 Jelly Bean! EL'l I:l'.

- new features for developer:
;_ ASH . = “ Android 4.2 includes APIs for developing lock sceen
i QetEAte] ZH0|X|of F&ELICH (http://oracle.com) 3 Cl2at 22 3tHo| LIEHLIH, [JDK HiH(Java)lS < i 4 e ? Gy~ = dor + e vmaovs s o 0130719 »
22Iot0] M MEiEHO 2 Ho{ZLC,

with nested Fragments, and much more.

2ev [Ben  s=n

[T
r Ovenview =~ Downloads | Documentaion =~ Communi Technologies | Trainin,
[} e oveniew ‘ *communty | Tecnnogis | Traning |
sdk
¢ Sign InRegister Help Country ¥ Communities ¥ lama._ v |wantto. v Search Q Java SE Downloads L] SDK Manager exe
ORACLE

Products Solutions Downloads Store Support Training Partners

[

Next Releases (Early Access) Embedded Use Previous Releases A bt Dppn Sowrse Stppnt ksl

— - & = o= ¢ ’ H= = =
=’ava 2 NetBeans Sttt His £ ‘Get the SDK' & MEHSIH SDK Ii7|X| [eclipse] 21 2t [eclipse.exel2 S2/5t0{ 0|22 A
= o St A | = = SHSH
£ 22 & + A= Ho|x|7t Ut £ AdEio
Java Platform (JDK) 7u40 JDK 7u40 & NetBeans 7.3.1 ==
Developers Leskn istribite « adt-bundle-windows-+86_64-20130219 » eclipse » o)l = 5
Tiaining  APIGuides  Reference Google Services ot giﬁl 283 - B
configuation
Developer Tools Get the Android SDK e dropins
= =, [~ « » = T features
A Olw & [Downloads]E 22610 2072t F, M AR A2 “Sol(Accept)” o FI AtAlQ| pevniesd . 4 N
EI_Q j_El'l}, 7}O| J D'” '—Oﬂkl [J SE]E E.EI%I-[_| EI‘ oF H= o =t SetingUp the ADT S e !
S a1t 20| Java HiF ava SEIZ 22¥ 0S0| aH= oz MEesto] CREE SHc), e | . el
ouite a new Android developer, we recommend you =y
&
Java SE Development Kit 7u40 Demos and Samples Downloads Cianabinlion Z3$'T:T.‘Sﬁ::ﬂ.i.ﬁ’;“,ﬂﬁﬂ:'if&'l’ﬁi sl &3 eclpsecexe
et e i e i Workflow Your Android app development @ ephviohmi
Java . i e everything you need tobegin dveloping apps: Download the SDK —
‘ Product i File Description | File Size | Download Revisions - Etea s AT 'ADT Bundle for Win WS52 S WA 2013-03- o
2 Linux ARM v6A7 VFP Hard Float ABI 9.89 MB  # jdk-7ud0-linux-arm-vip-hfit-demos.tar.oz bk Aridroid Getthe SO Opei Souroe; Seppory Lagal
| | > JavaEE & GlassFish Server Linux ARM vBNT VFP Soft Float ABI 873 MB  # jdk-7u40-linux-arm-vfp.sfit.-demos.tar.oz
- Linuxx86 166MB ¥ jok-7ud0-linux-I586-demas.rpm
3 )IJaua SE (includes JauaF}(}l Early Access Linux x86 16.56 MB dk-7u40-linux-I586-demos.tar.gz
e} Linux x64 16.65 WB dk-7u40-linux-x64-demos.rpm
_— > JavaME Linux x64 16.63MB ¥ jdk-7ud0-linux-x64-demos.tar.gz
2 g Mac 08 X 153MB ¥ jdk-7ud0-macosx-x86_64-demos.tar.gz EL =Zals =10| X{xH 27} 2+t 3 =2l A C|l=2 N3
| Iava Solaris x86 2289 MB ¥ jdk-7ud0.-solaris-i585.demos.tar.Z [Download the SDK] H-I —= =27 OI.E! ?E_l o _‘O“ - DJ'l- ET Ri‘ﬁol L'}‘EI‘LI‘D:'A-I Ol = ':'_7} io = Al =
| 3> i i Solaris x85 16MB ¥ jdk 7ud0-solaris-i586-demos.tar.gz = = o= = =l 5| = 5 o
Java Runtime Environment (JRE) Solaris x64 123MB ¥ jdk 7ud0-solaris-x64-demos.tar.Z I:I'I‘:’I' Egl °l'%o| L-I'Q—T’— 7H t.é-_"xl’gl T'_‘%:'X'"x'"E AI_-IE—'! Ol't %H—-l EI’. Ol E';';l O|D|X|— EE (.)_rEE()lE SDKEI‘ °r7}'” EI“"E
Solaris x64 082MB ¥ jdk-7ud0-solaris-x64-demos tar.gz E|’ x4 M E ° oo = MENst = uro g|=alA oA e i o
Solaris SPARC 22.89 B ¥ jdk-7ud0-solaris-sparc-demos.tar.Z 0 l__ C i i M= o = = = |
Solaris SPARC 16MB ¥ jok 7ud0-solaris-sparc-demos.tar.gz | | I. e 0“ |o|-_‘_ e ‘” 1' = == _'_O“ - == lE == } T O” 1 2x2 AndrOIdon _‘_l 2"0} |.
Solaris SPARC B4-bit 1.24MB % jdk 7ud0-solaris_sparcvd-demos.tar.Z = 32|35 = S oF A
Sotars SpARG 8.5 D35UB S ik 7edd soaiesparces demes sz [Download the SDK ADT Bundle for WindowslE S=&LICH =As e
Windows x86 17.41 W8 dk-7u40-windows-i586-demos.zip

Windows x64 17.49 B ¥ jdk-7ud0-windows-x64-demos.zip
This is the Android Software Development Kit License Agreement

1. Introduction

= o oy LYV ’ 1.1The Android Software Development Kit (referred to in this License Agreement as the "SDK" and specifically
%4 IME AT Qe ZelLct ¢ JZloA EAIE  ‘Windows x86 O] iiireesbmasipalolabend st dinat ol
X

O2{20| AI25tE tHREE9| PCE =R(Windows)E 2
CHEE9l 32bit, ‘Windows x64° 7} 64bit HZF QL

tems of this License Agreement. This License Agreement forms a legally binding contract between you and

= Ny
2 Z=0| Dl-i x-|o C| _?_ = SH|C| of Ct Google in reation to your use of the SDK.

I:l —
SO mQIS HEE AldS 4x QT St 9 |01| TS HHS | AlsHSE AE QIAL|CH AMX|Z SiCHEE JDK =0 e e e SRy U e e o B e B Vo 6 5 DEVELOPER
RSt JRE(JavaR ekt Zz= ol Alshstz)o| MX| (RS Sg|, T4 MRS=0|02 [|ZE MR 2O Patney Moo, CA IO U S s et G Ampriheste TOOLS
2l [C:\Program Files\Java\jre7]0ll Ax|st2 ELIC} 0| ZISTPEOIA JavaFXQ| Mxle TR ¢glen 2. Acospting this Lioemse Agresment
| OHE 5||_| EI_ 211 order to use the SDK, you must first agree to this License Agreement. You may not use the SDK if you donot

¥ I have read and agree vith the above terms and conditions

] 32it 64-bit
‘ Download the SDK ADT Bundie for Windows.
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7 mexe Aol XF XIS RIFELICH et ofefol 9 J2i3t 22 SDK Manager ol 7ol AtgE et=zo| 3.3.0IB20/E/2 Q=20/S Zak a5
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- SN ORI £t L,
[ Use this as the default and do not ask agin T3 Archies SDR Marager B
-
- = . . . =
3 i l 0|2&A0A [AVD Manager] HES Z2/&LICH 4 [Android Virtual Device Manager] 222 E0I2H
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Fr T | ] 3 [3 @
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) Androis SDK = 5 : AWD Name  Target Name Platiorm  APILe.. CPU/ABI
This version of ADT requires Android SDK Tools revision 21.0.0 rcd or above. i ok 22 A2 A, ARM. (20
Current revision is 20.0.0.
Please update your SDK Tools to the latest version. . e fepen
e o o
e S Sorby: @ Al ) Rapeutery Coe e 3 sackages [Android Vitural Device] stH0| E2|™ [New] HE =
[ — = £ Z2IghCt, Refresh
~ Avalid Android Virtual Device. =] A repairable Android Virtual Device.
r R e _— N X An Android Virtual Device that failed to load. Click "Details’ to see the error.
(’_é,h_'_) Android Virtual Devices | Device Definitions
List of existing Android Virtual Devices located at C:#Users#wono77#.androidwavd
S AVD Name  Target Name: Platform AP Level CPU/ABL [ New... §
fle Edit Refactor Source Run Navigate Search Project Window Help - No AVD available - - Edit - -
ra- ‘ B8 ©- & $-0-Q- ¢#6- s®- g@ * : 2= ottt [Start] HES Z2IFLICH [Launch
w | == 3~ GV ooMS. _ —
I3 Packag 53 % Naviga | [ Project| s Type | = O =o Repair OpﬁOnS] goﬂ*‘l% [LaunCh] H'i%% %é!g“—ll:l'.
:@vru«zouu Bc 2 3oc\Po|fir|r || 0O
o library.src.comsliding..va - SlidingMenu-master ~ Android SDK Content Loader 112Mof2sM |0 R
v Avalid Android Virtual Device. /] A repairable Android Virtual Device B et c O o]
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3. SDK Manager Ofo|2 | e
[CI6cale displsy T real size
i . = = creen Size (in): 4.0
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BIZLICH J2{8 DpxjotoR MetEl m2a ajojMAc SO o= et 20| A%, Dovies |
N | ol e ‘ ’ 5t = —= =S T
|| TTTTrd L £ Tohe ChsHEo| LERLICE  ‘Accept Al 8 et & . Attt P - o N o 5
[ 11 \“ ‘ M“ [nstalllS S2i5/ed A7} Rl = HEZE 77| MEEkE R | OIZ20|E17t Xz JISLUSLICH ChE 3tHO|
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Digital Design Flow

¢ Equivalence Check
Equwvalence CheckE x\gogl.E O\ E OgIC Synthegsﬂ \ayou OlT [ @ FloorPlanning, Place&Routing (Astro, ICC) ]
function #at7t Gl=X] Hdsts | SI0ICt. Synthesis 2+HOIAl & ==
constraint 2 compile options S0 2} optimizationS sl E Eg [ Equivalence Check  (Formality) ]
£ MXIatAL timingS Plah buffer S& AYUBICH AEEIX] 4= register [ @ RC EXTRACTION (Start-RCXT) ]
= unconnected net®] A2 compile 01 AXIE 4 ACH 0[2{3H 2t >
He & 71| Bixig Zols 2 ol 57| i OIS Sof AKIE (Go)  rostiarou st primerme) ]
register Lt net0] CHehAl 22 RES HAE 2 Aom dAof 1 st I —
of Z3 %E A% 9ict. 330l 1Pl TAIB0| SOILIBIA ols 258 & (@  erinueen ]
8otz A7t BT design0] HXIHAM modules G2 MAXF L Back-end
0| HAlsle ERE 51 QUCE 0l2fe B2 designol sl &3 12
E I E A AE'" o) iW (fffyn hesis % ‘ac'fe* 3 A=5HA| 92 Zapt Lk ’j%‘? 222, IDEC MPW FLOW (Digital Back-End)

= —Oo— fE Zolaof et} EAX= syn hesws 0|Z function simulationg %34

ot function®l 7t SL=A1 H&BICE. SHAIZ function simulation=  Formajtyol ciat XpAISH 71T AR SHS 2Tt OfFIZ Sof B0l
M PW AN 7:" H |.|:|.| O'" H%I_ O I H (3) test bench0l OIZH0|m ChYSt test benchS Saf AHBHIX 2 22 oz gy
= o H o o runiime0| Z7t5171 ke ThEo] Qlck,

0[2{3t 222 JHMatIA} synthesis 0|% equivalence check MHYE
ot tHEMoz2 A8EE= E2 Synopsys At Formality £ OfCt,
Formality= logic2l 0zt 19] inputol| HE output 24THS HlwatH Z2{0]
£ 1245HX] Y=Lt oIS S0{ synthesis 01 ©Y net 0Off invertor 274
7t S4610 HUEANS FR Formality= S8t functionez QlAlst -
error reportZ atk| =t O

A
1

[ @ Design Specification & RTL Modeling ]
.
[ @ Functional Verification ]
(NC-Verilog , Modelsim, VCS)
. 2
ZS) Logic Synthesis ( Design_Compiler) ] "
Mz X2 A2 HI|Mo=z Folste Hite HHEXo=Z MPW [ Equalence"'cmck P— ]
Z O AZISHR|IE HiE R Ao ozt olz 0] dratod of  AOA SAl0l FE2EEE AlEet= AFFES0| Hoh & AdA ==
st 3 B HORIME 4TE TF Q2o xamol yNo| 1S 202 YHS YsiME AT o] Bo| Soi7tof o | @) Pewusta @rimenme) J
SlS0f £ Afolofl HEHO| Zxi5ta QUCH o= &M 5o B2 ApHoln HEet 0|2 W AaAErt e EReioh PreLa!youtSimuIation
= Higo=z x&aMOl & MIS A D202 UMt AZZX "SoC AMAG I IDEC MPW Flow £78" <f [ ©)  icheiog. osetim, ves) ]
st o ARAo| WX| QCHe 742 =sinf, Hg otsnxt st FPGA BBRE Synopsys Design Compilerg 0|8#gt s
S st HOW-TO 2ME aujian ZAsin &e yiztof A" of s Yot=EQ4ct ol SolAEe  “Equivalence
oly|SHAlo| &l MRS Btob= =0|7|% ook AW MPW & Check®t Static Timing Analysis™ of thall 474 St} St Tt IDEC MPW FLOW (Digital Front-End)
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Formall yE C12 £S1} 0FEIEXIZ command mode2t GUI modedi A

S AlR0| 7F53ICt command modeOl A Alsst AL fm_shell2 Alst

5t GU mode= Alst | formality BE0= Aae 4 Uct GUI 724

0l HlmA & 70 ACBE XS A Al GUZ Zdllek= Z40| &0t

CHflE2 OHEE 6HIIX| HiS2 BI|Z|0f Qo AZAtE M2 7

Aol 7”%% Si0Igh 4 QlCt 0IX0| gloH =Mo=2 BI|FH oS
Ict,

=

designware S0fl Cist 32 MY} synthesis 2HF0f A
|

sl

o set_app_var hdlin_dwroot SYNOPSYS/design_compiler
o set_svf design_compiler.svi

——————————— —————
ﬂForma\lIy(R)Cmso!e-jympsysln(. A Y A e aiB8 B L W B

L Bk i R ==

Fle Edt View Designs Run Window Help
XA B me Verification Not Run
Reference:
Implementation:
0. Guidance ] 1. Reference | 2. implementation | 3. setup 4. Match 5. Verify | 6. Debug |
t
I™ Use Auto Setup (must be set before loading files)
Files: Currently Loaded:
top_pad.svf
B Guidance... | Remove I Clear Unload All |
Formality (setup)>[Sef_app_var hdlin_dwroot /home/ytKim/tools/SYNOPSYS/design_compiler |
/home/ytkim/tools/SYNOPSYS/design_compiler
Set_svf top pad.svi
SVF set to 'top_pad.svf'.
Log [ Errors |_Wamings |_History ]_Last Command
Formality (setup)>
Ready | Shell State: setup |

123, Formality GUI (2H44H)
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¢ Reference

Synthesis 0% &7 Al reference= synthesis 01F RTL 0] |04 layout
S W Z20= synthesized netlist?} reference 7t =t verilogS
load St 0|20i= database Library A&t Top DesignS XIHal &Ct,

LA i B0 0a U 8 o LM TNE W, S

[Eranems =

vooudnce [ 1retoence | 2mplementaton | 3.sewp aMach | svety | eoewg |

T Reac Desion les | 2. Read D Larares | 3. Set op Desian |
steenog | o | oa | ooc |
tes

i rormalty ® Consol

implementaton: |

rmaity workjuser_flerm|

WORS
WorK [romemAoRERemasymonfvser Hem

Comao |\

© cotacn
€ Cefautt h
Py e—

o B =

a | o
Log | Erors ]_Wamings |_Fistory J_Last Command
Fomaity tsewpr |
jReady [Shel St senp._

124, Reference Design Setup

e read_verilog container r library WORK top.v
e read_db —technology_library slow.db
o set_top r'WORK/top

¢ Implementation
Synthesis & netlist TtUS loadst Top Design A & C+g A=
E0{2iCt DBE reference 1FH0iIA 010 load SIHS22 read do 2+

o read_verilog container i libname syned_top.v
e set_top i'WORK/top

¢ Setup

Setup THAHMAM & F= A2 scan endt 22 constant 40| U=

QL CTS 59| 2P50] £ net name0| HAE AL MME sict
IS S 7:

t n
AEEHX| UUZALE T3] synthesis 01 TS & A @z MY

SIX| 240f= ECt,

o mo ox

o set_constant type port i:WORK/scan_en 0
o set_compare_rule r:/WORK/top —from {reg\[\([0-910-0F"\\]} —to {reg \_}

¢ Match
P 2FYIIR] 0l Glo| TSt H maichS TIAGIH referencet imple—
mentation designzt A0[5t M report ik,

e match

woe-spopssic . L AME LBREE BRI BRI R BR SR e o el

oo 5 verty coms |
a porss ) summary |
Trvee |
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125, Results of Match

report & LSS EH register & 7t LX[GHX] %S AS BoiF1 QU
o0 synthesis 0|% implementation designol A state_regl3] It
state_regl4] o = 742 register7t AR XS EHQIEE 2 Tt MARK=
A= register7t SX0f 0]40] gl= 2ECIX] HAsHof st ZR0f o
2t RTLS 4H5HLt DesignCompiler 0l constraintE #2510 CHA|
synthesisS TIlaloF Bt

report = 29| source codeE MHEM slate HEHS MESH| st
registers 57 Mast¥OLt state= 6742 A5 Z 3749] regis—
ter20t 2|7t 7tstt 4E0|USS L 4 Ut DesignCompiler= 27K
9l registers AtH[sto 24 HX0|| CiSt optimizationS XIgist Zig & 4
T}, MAXLE reg [2:0] state: 2 RTLE 483510{ ChA| synthesisZ T
S5tALE S| 2X7t e 770|182 SKIP 510 Cfe B2 Rishs

reg [4:0] state;

parameter IDLE = 4h{;

parameter READ_DATA =4'ht;
parameter RECEIVE_DATA =4'h2;
parameter WRITE_RAM = 4'h3;
parameter ADDRESS _PLUS = 4'h4;
parameter READ_RAM = 4'h5;
parameter READ_RAM_SETADD = 4'h6;

Q|9 20| Synthesis THHOIA register 50| AMEIE AR Formality

7} Okl Design Compl\erOME 5[010| 7}s35iCt synthesis 01 report
£ 23 M| register 2 unconnected netofl CHall AAXE7} 2olst 4
QA ZUCE FormalityS E3lf Equivalence CheckE e 0[RE Of
2 A2l 22 420 20 REsIT

pop_count_ré

J&6. Unmatched ports

JE'OM ATEE0| reference design(RTL)O|H SHEHHEEL implemen-—

ation design(Synthesized netlist)O|Ct. push_clkel 2t 2 reference
de&gnoﬂﬁ_ input 2! 00| count reg[Olofl 1t QI7ten QloLt
implementation designtiid= 12 20| HFZI0f Qten )lsS & &
oot ¢ 42= CTS = ECO Y TS0 timing violation 2XIS ot
Aat7] Yall inverter7t MU= 23010, timing XM= SHZZISLE MAXE
It oZEHK| YL =x2 6%71 =r}, function simulations Eaf 014 of
Bt 20le £ QIOLY test bencholl AZEX0|22 2E5H logicd AR
X0 XL £ Qlen, 2MPt Bl 72k f01E F=dl 22 Al
g3t 12{22 Equivalence CheckE st Tlstst= 20| 235
2 A3 &0z £ Yol =t

B -

z2 2 MIH0|A X[¥5k= MPW Chip HMIZ typeg EH Mixed Design
0] 37tstm Aor ofof wat CrYst DIGITAL IP7 &5 Ut
Equivalence Check Tool2 tHRE SFOIM MEEVIE HXst Qe
O AFZR0] 1 7HHsHCHE &R0| Qlenz e MAIKIA ==0] E
NOE MZIECE

# Static Timing Analysis (STA)
STA= Function SimulationZt Equivalence Check®t= Z2| timingof|
CHSH 0N OfR0tS TSI OlE S0f 3+5=82 Clitots M7|0)A]
3+5=9 AL0] Z|Cf2tE timing CHEHARF EATSH & logicl true/false O
01| oMz m2iotx| Y=Lt EXQI £ SynopsysAtel PrimeTime
0|H CHEE ZH0IM sign off £E2 AF2E1 Y282 Digital MAXH=
LMo 2 ARZSH El= 0tk PrimeTime2 3 Ml 7HX| Feature2
2aln 7|2 STAZ TIdlisks PrimeTime, Crosstalk Analysis 71s0l
IZ5HE PrimeTime=Sl, Power Analysis7t 7+t PrimeT'\me—PXﬂ QAL
MRIE 7H“WO§ Tlelist= Z10] otLl2t e 7ls2 ABE 4 = Li-
censeE Egeot HHOM EY BFHE Sl I“Q gdslole HEIZ
SARICt IDECOIA MISste License= Slfif PX7HX| 25 MEY 4 ULt

STAOIM 7+8 Z28t 7
71Z0=2 Co|E7t A
. rising edgedAl data g2 QlAlst7| el M= data= clock rising

edgeCt 0|0 R=et 42 Y Al SF 71X UO{0F otH (setup
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time) BIH2 switching & AlEH Hat7t 35| QML= 2 51| LaiMe
UY AlZH SO k2 RISt QU0O0F BiTHhold time). STAE 72802
clocks 7|[ZC2 delayE Tdot22 22I0f clock0| glg &<, virtual
clockS BE2 M50 timing EAS RIsEALL CHE gioz Mg
0f sttt 0120l = skew & latencydfl Cist JHE S timingol Tht 7|24
Ol AtEg U Qlofor #2tst AF80| Jhsattt

PrimeTime0] Chot AERIS 25 Aok A= 02RER2 Xt
2H2 IDECUHAM MEste 2= %*ﬁ% 4—7 fot= 242 FHSIC
Me IDEC MPW 23 A

0] UAH ECO Yol thaAf Zt=FotA | f\7 Kotxt Sict,
DesignCompiler Ealf synthesis7t 2= AIF1t Astro 2 ICCE ‘H
layoutg TIEst 0|F S Holl 2 25 ECt Synthesis 01F STA
TIEl Al MAXH= setup timedl| tHaiA2H violation0| Si=X EZBHCE
hold violationdfl CHaiAl report ElH 2tz 2Alat 2Bt hold Viola—
tiong FAlst= Olge= DesignCompiIerOH)d clockoi| thalf idealstAl M
21 ot AXf layoutO] ZIYE[X| 42 NEHO|7] WEOIC

FrL
o ¢ - FF2
& ~
|—D'_>c].k
clk > Pclk

J26. Clock of Buffer 7+ ele 32

OIS S0 /2t 20| F 749] Flip FlopO| /2P clock net®] 2017+ £

22 FFI0] clocko] 7HElE AT FFR0] clocko] Q17teks AVHo] Et
27| Eot. Layoutg 2oty 01X0ll= FHoREQ| Alto] HRSIX| et
Y 4 glonz O 701AQt 20| HIE 02 MURMCt: Hetot 4ol
OfL|Ct Synthesis XI8 Al clocks ideal network2 16t BE clock
0 SAl0] active == A2 12f5tH, Layout CTS 0N 7[Z0f &
8 clockol| thet ZE bufferg AK[Gt22 Layout 01X0f hold viola—
tiong Hdatz A= 0|7t gltt, I222 synthesis 01T 0= setup
violation2tE MAst L layout 0 setupzt hold time violation0| 2%
oAto| StEX| Mshot sttt 22 2IE Sign Off 2P0 AME setup, hold
violation#2t OfL2} max transition, max fan out 5= MAZ|0{of SiTt

26 | CIAIE AIAEI] MPW A1 2ol ot ofsh (3)

Layout 0IF timing violation A Al 71 £2 a2 e

£ Hsbo| =it F SYRH CHAl 2i3sl= AoIX|gt o[ 75? MSHE

LES CHAl ZIElisfiof 8@% U2 A7t 20| LReiCt 2Fof #Tt

X 20 YR20E »HGH0 si1Z0| 7st NEY 4 ECOE Tldlst

E o] 28Xolct, ECO‘— Eng\neenng Change Order| kX2 timing

violation aiZat7| sl EF F27tof bu =3 é%ﬁf ALt cell9] size2

AYol= WY S22 BME 7HHGH| siZsk= HHo|ct, 7|[2M2= ICC
s

Lt Astro0l M&= 7[2A91 timing analyswsﬂ 5} buffer S HZ2 &
e £ QoM designdf HIZ BtES 4 QICh= AH0| USLt timing &
Mol Ao thst HE=It WH{X[22 Timing Check 2 ECOE Prime-
Time S0ilA £l&lfst= 0] LBHHoICt THRE PrimeTime netlistt lay—
outd HFAQI FEE F= 0| ofd Hadl 2Note E0|22
PrimeTimeS Sall £&6tnA HE A2 Auto PnR E(Astro, ICC 5)
0[Lt Synthesis E(DesignCompiler)S Sall xf BtHz|ofot St ECOS
ZIg5E7| Mo SHAIAM CHAE ZHO2 Timing AnalysisS X85t
=X dZshor & eIt Qlrt thEE9l IDEC MPW 32 Post STA It
M Al StarRCXT(synopsys)E Sall RC 4t& F&5t1 Parasiticg £5
C2 OHf5H Tt 7= Post STA IHH0iA parasiticg ooW %A
Lt Layout €91 ICC Lt AstroE Salf RC 2t& F&ot1 0[2 Post STA

Stet= 47t oLt Ol H=ot ZUE report ofX| ¢4g & ‘RA'QEE
Z=ol5foF BiCt,

IF

T Pre STA Pre STA H|
) Design Com— | Astro or ICC

Netist piler Netlist Netlis v
Parasitic s StarRCXT spef
Target LIB Worst Case All Corner & db

Mode
~ : Setup&Hold

Anal tup T

nalysis Setup Time Trme MTTV £

H 1 Pre STA 2t Post STA H|i

ket violation0| HMaH & ZS HAXK= spec outCZ B FHEEH
ChA] ZI8tist Z101IX| ECOZ Zl8ist ZiQ1X| E& clock margin, uncer—
tainty margin@= 11 &3 glo] Mg ARIXIS HEHaof BiCt

il

ECOE ridok= W & 7I2XO= AlSot= Y2 cell sizeE Hast
= 20|t} Cell2 size®t delay A0[0]l trade off HA 0| UCTZ sizert
S7tetA =H delay= EHEA ECh Delay Z4AE 2lah cell? sizeE
719 € 4% MARQl HEo| Cia Bt = UOLf cellg IR 4
otz ALECt= HAo| thet 0/50] O'ODE 24 sizeE HZat0 oiZ
o 4 QX Mdsl = Aol :Ef E% 7740 01 cell thAl ALZO|
k58t cellg =0lab| YAz PDKE ol MEE== cell 2ME Saf
sl 2 2 flon 0t 20| ZYKHE S libraryof A 218k 4= ULt

pt shelbreport alternative lib cells Usoc/Uamba ahb/Uahb lite/Us

pt_shell> report_alternative_lib_cells [Osoc mba_al ahE_Tite

Information: Loading library data due to accessing lib cells not link
Information: Loading library data due to accessing lib cells not link
Information: Loading library data due to accessing lib cells not link

Report ; alternative_lib_cells
Usoc/lUamba_ahb/Uahb_lite/US
-delay_type max

Design 1 pad_soc_uart_fifo/0 (unknown)

Yersion: F-2011.12-5P2-5

Date 1 Tue Sep 10 03:52:39 2013

Alternative Slack
Library Cells

nl8aml80s_weil [Nyxg ]
B4(f)
mlBgm180s_wci
LB4(F)
ml8gm180s_weil [NVKZ |
7LEOUF)
ml8gm180s_wci/CLEINVKE
7.59(f)
ml8gm180s_wci/RFEDX4
L58(F)
m1B8gm180=_wci/CLEINYH4
7.86(f)
mlBgml80s _s wci/INVX:I.E
WB40f)

nl8aml80s weoi/ [N'U'XZO

A20| 7k58t cello] ZRE 8015 F size2 HH| AsiME of2f Y
S Salf ZIe 4 Ut Size HE 0= v eport timng NI &
ol 014 Q10| cello] HZ ZIU=XIE HAGID delay 22 2006 & +
RUCt,

ot_shell) size_cell Usoc/Uamba_ahb/Uahb_lite/U5 m18gm180s_wcil/INVX8

Q
3

i rir mo
ofm o> mx

Cell2l size HZCZ timing violation0| SHZAZX %S AL
aHoF 2t Heot Qltt EF F2t0] buffer cellS2 deot7| Llahk
t ¢ Ml 0|28 &0Ist T insert buffer HH

e oo

ey

<
o

pt_shell) insert_bufter Usoc/Uamba_ahb/Uahb_lite/U5/Y m18gm180s_weci/BUFX4

clock MAIN_CLOCK (rise edge) 7 50 7.50
clock network delay (propagated) 12,17
Usoc/Uamba_ahb/Uahb_lite/Uahb_s2mn/u_hsel _reg_reg_3_/CK (DFFRHE!Xl)

2,17 r

Usoc/Uamba_ahb/Uahb_lite/Uahb_s2m/u_hsel _reg_reg_3_/0 (DFFRHUKl)

0.58 & 12,75 r
Usoc/Uamba_ahb/Uahb_lite/Uahb_s2n/U20/Y (MOR3X1) 0,30 & 13,06 §
Usoc/Uamba_ahb/Uahb_1ite/Uahb_s2m/U34/Y (NAND4X1) 0,32 & 13,37 r
Usoc/Uamba_ahb/Uahb_lite/Uahb_s2m/U9/Y (CLKINVHZ) 0,62 & 13,99 f
Usoc/Uamba_ahb/Ushb_lite/Uahb_s2n/U4/Y (NOR3X1) 0.24 & 14,23 r
Usoc/Uamba_ahb/Uahb_lite/Uahb_s2n/U3/Y (NAND4X1) 0.38 & 14,61 £
Usoc/Uamba_ahb/Uahb_l1ite/Uahb_s2m/U25/Y (NAND4X2) 0,52 & 15,13 r
Usoc/Uamba_ahb/Uahb_1ite/Uahb_s2m/HREADY {ahb_s2m_s5)

0.00 & 15,13 r
Usoc/Uamba_ahb/Uahb_1ite/US/ (INVKE) 0.07 H 15.20 f

[Tsoc/Tanba_ahb/Uahb_lite/ 15677 (BUF%4) 0,17 H

Usoc/Uamba_ahb/Uahb_lite/U4/Y (INVKE) 0,16 & 1555 r
Usoc/Uamba_ahb/Uahb_lite/H_HREADY (ahb_lite_sS) 0,00 & 15,53 r
Usoc/Uamba_ahb/M_HREADY {amba_ahb_mds5) 0,00 & 15,53 r
Usoc/Ucore/Dl HREADY (corea ahb) <- 0.00 & 16.53 r

UM A5t X HEE WES layout SN HES7| SfsiME

= UEs Erof m2 export o F \ayout E0iM EAI load 3O F

Ch. Layout EHME= netlist off >HAMEES BIFt F FIKeH0F ot M2
f

r_(w o

2 cello] /UAS HL placements ZIatsh F@ ol core filler7t AUS
AR dest 2710] GleBZ filers M8 F FISHSICE placement 20
£ ol cello thall routeS ZI85H0 AlRH layout AollM neto] HZ &
2 QUEE St

pt shell) write changes —format icctel —output eco test.eco
icc_shell) eco_netlist —by_tel file eco_test.eco

icc_shell) legalize placement —eco —incremental

icc_shell) route_zrt_eco

QoM A2 E format2 IC Compiler 222 XESH Ziolnf 7|2Mo=2
write_change BZ0{2 X[¥=l= format2 PrimeTime, DesignCompiler,
IC Compiler, TextOICt, Astro 2 AL 2009E%= 0T HFIMEt format
= Xtk

¢ Multi-Scenario STA

Post STAOIA Worst Case®t Best Case=
Case0il A BHMGH= violations dHZ5H7| $|
T2 caseOi A violation0| F7t2 galst 4
2 4% STAO 22 AlZto| Zest| Eot,

52 Ho K

242} FlatsHs THEOIA B

1IEE'75

2
g3

3.
min 25 mn 33 e ) e R 2
42 <~ 1 N
. & _| H -
_{>_\4[>_

scenario 2

scenario 1

J&l7. Concept of Multi-Scenario

0IE 7hM5t7| ehAl 212 AEE 1 Qle YRR Multi-Scenario Mode
A

S M8dte Z{o2 TSt scenarioS 45101 010f sl SAl0] STAS
Tt BEo | AF2ET QUL Multi-Scenario XIS &laiM=

A | o
pt_shell -multi HZ0IZ S AldlisioF 5tH mode 42HE 20[MAT} F
72 Lasttt, chst cornerdl| ChSH timing violationg SAl0f 2015
g AN 2E comner 48S 850 T 4 9lct

oIt FaTE
HE0| 90Dz 25 Al 883 B AT E2 WOz ME

i | ME Equivalence Checkt Static Timing Analysis & ECO 2}
CHaHA] ZH2H5H7 LOLEUTE STAE £28F A4S 1PH0(H Lot=0]
FZ{0| ooz HiCA| $IHHS IDEC ZXIE 24 S BRI O

S0M=E D|g|tal Auto PnR Off thoh FofArgtnt 712 213 abgol| chal
FOFE X} S

mO oo 2 IIE i=}

Z AR MAATH
A HEE A MA| mSMIE
E-mail : ytkim@idec.or.kr
http://www.idec.or.kr

2 82 2013 9ol IDEC 2MIE0IM 7HaE
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