VOL. 204

JUNE 2014

IDEC Newsletter | £# X2045

© YA 20145 52 302 © Wl uolA @ HEQ HHY © M B Z2CXfe!

© 7] & Ma7] © ™ 3t 042) 350-8535 © M A (042) 350-8540 ©® EH|O|X] http://idec.or.kr

® E-mail jhg0929@idec.orkr © 2gx] =X M wSAIE(DEC)

S| MARSHE AME2 DY ASHR(AMAS M), SHEBIEANAMARS| BHeH S A ST SKaEto|HA, oLt
BeX| S5 ot0lE BRE|F=2X|A|0t KEC, OOIEIMIOIZ, TowerJazz)2| X2 3E|T &L

3) HHEH| A S HE

IC DESIGN EDUCATION CENTER

VOL .

204 JUNE 2014



MPW (Multi-Project Wafer) 2014 vpw ==

OjILEl
SKato|SA
0.18um

o2/
SK30[=20.35um

SF0.11um

S50.18un BCD

=50.35um BCD

TowerJazz
0.18um BCD
TowerJazz
0.18um CIS
TowerJazz
0.18um CA18HA

TowerJazz0.18unSiGe

xI7E

[BH dzA)

S565-1401
S565-1402
S565-1403
MS18-1401
MS18-1402
MS18-1403
MS18-1404
MS35-1401
MS35-1402
-1401
-1402
D18-1401
D18-1402
D18-1403
D18-1404
D35-1401
D35-1402
D35-1403
D35-1404
TJB18-1401
TJB18-1402
TJC18-1401
TJC18-1402
TJR18-1401
TJR18-1402
TJ518-1401

* Package HZH2 Die out O] 1702 22 &

* S5 2} TowerJaz
x M Ant= pE ofz
20144 fMREe @
* 7|22 2014.5.30.

N
0|'-|

02

2 sub chip(5mmX2.5

.
((rprp\xm_m)x Zgiz
)/ =
2013.12.09
(4xb)x48 2014.02.03
2014.06.02
2013.12.09
2014.01.06
(3.8x3.8)x20
2014.02.03
2014.05.05
2014.01.06
[5x4)x20
2014.06.02
2013.12.09
(5x2.5)x24
2014.04.07
2013.12.09
2013.12.09
(5x2.5)x4
2014.02.03
2014.05.05
2013.12.09
2014.01.06
(5x2.5)x6
2014.03.03
2014.05.05
2014.01.06
(5x2.5)x6
2014.04.07
2014.01.06
(2.5x2.5)x4
2014.04.07
2014.01.06
(2.5x2.5)x4
2014.04.07
(2.5x2.5)x4 2013.12.09

Ol Al) &M 65nm 20143 15] AFS65-1401)

mm £ 235mmX2.35mm|2 2 E2|510] 2F

=152 0| 7HE SR E
etz ol mat YoM Helgt

ror
ol

BT
((mmxmm))x
)
(4x4)x20
(4x4)x33
(4x4)x10
(3.8x3.8]x20
(3.8x3.8]x25

(3.8x3.8)x25

(3.8x3.8)x24
(3.8x1.9)x2

(5x4)x20
(5x4)x2

(5x2.5)x24

(5x2.5)x17
(2.35x2.35)x 14

(5x2.5)x4

(5x2.5)x4

[5x2.5)x3
(2.35x2.35)x2

(5x2.5)x3
(2.35x2.35)x2

(5x2.5)x6

(5x2.5)x6

(5x2.5)x4
(2.35x2.35)x2

[2.3L55;25.]f§5?x2
(5x5)x 3
(5x5)x 1

(2.5x2.5)x4
(2.5x2.5)x4
(2.5x2.5)x4
(2.5x2.5)x4
(2.5x2.5)x4

DB O
(Tape-out)

2014.02.17
2014.08.25
2014.12.15
2014.02.24
2014.05.19
2014.08.11
2014.11.10
2014.06.16
2014.12.01
2014.04.02
2014.10.01
2014.03.27
2014.04.30
2014.08.13
2014.11.05
2014.02.19
2014.05.28
2014.09.10
20141119
2014.05.12
2014.10.20
2014.05.05
20141013
2014.06.23
2014.10.20
2014.03.11

(==

olol%

Die-out

2014.08.18
2015.02.27
2015.06.12
2014.07.28
2014.10.20
2015.01.12
2015.04.13
2014.10.06
2015.03.23
2014.08.06
2015.02.04
2014.07.02
2014.08.06
2014.11.19
2015.02.11
2014.05.28
2014.09.03
2014.12.17
2015.02.25
2014.09.08
2015.02.16
2014.09.01
2015.02.09
2014.10.20
2015.02.16
2014.07.08

(042-350-4428, yslee@idec.or.kr)

HMEtetE
DBAEZS
MAE
MAE
HES
MAE
HES
MAE
MAE
MAE

(PSS

+42 Yole 22 IDECEH|O0|X|(www.idec.or.kr)S BH25t0] AESGIAIZ| BFRfLICE
KAIST 7H41 Ztx} QtLY
MEm  oluxt Zolne 28
68 24Y XMODELZ &&%t CIX|Z PLL A7 & AlZ2fold  MAIZ=t
CMOS RF: What's next?
2MIE 6¥ 25 Digital calibration of nonlinear memory MiojLt
error in sigma—delta ADC
68 26 - 27 Calibre xRC Tool &zt

62 30% - 7822 1Ys HOEHET| HAS Y 012 A HE  EAZH

« ZEY 68 24
- 2%} ®I2 : XMODELS 2235t C|X|E PLL Al 2 A|230|M
« ZAL: 2t s (MSThst)

ZEHR XMODEL2 CIX|E AE20[EQ! SystemVerilog&0ilAl otf21
slz=o] S2 H S4E Hafoln = REYst AIZ0|NE 4~ A= =
mj7|x|o|H, 22 7Is2 7 Verllog—AMSO| HIsH 10~10012] &&= M=

et 2 ZzjollMd= XMODELS] ZHdat 7|12 ARB-E Hie1, 0I5 ClX|
2 PLLE 74 M71|0ﬂ S8sl= e A&t olE 01, CIXE PLLE 74
sl= 2224521 TDC, DCO 59| Ed2 2esk= #S e, tXE &

M

BE| ADIE EEIE PLL NS TAS, AIE 5 1 PLL AIAEO| 55
E42 o2 AlE2olbs Soll 2Fsts das et

AZIHAL CHarRIAY 2 xixlO)

Zo|E 55

ZOIHE o|2+as

AMEX[A], ME1HS Verilogs HDLI0{0] thSt 7|2 X921 0f5H, Phase—Locked
Loop2| 751t S&of CHeh 71221 OfaH

2zt : 68 259
« ZEHS : CMOS RF: What's next?, Digital calibration of
nonlinear memory error in sigma—delta ADC

S AR RS AR OIS A (ANZITH

ZZPHL ¢ CMOS RF: What's next? By Thomas Cho

In the past decade, the consumer market for mobile devices such as
notebooks, smart phones, tablets, etc., has grown exponentially, trans-
forming people's everyday lifestyle. One of the key enabling factors is the
scaled CMOS technology, which gave birth to a low-cost small-form-
factor implementation of highly integrated RF solutions with powerful
DSP, often on the same die. As the consumers' insatiate appetite for
smaller, cheaper, and now SMARTER devices will continue in the future,
a new question arises now for CMOS RF engineers. What would RF so-
lutions look like in the future? Will we simply re-design RF using smaller
geometry CMOS process? Will cheaper and yet more powerful digital
make CMOS RF slowly disappear, having only antenna and A/D con-
verter remain? If not, what new challenges are waiting for us? In this talk,
a brief history of CMOS RF development will be presented along with dis-
cussion on the new challenges for CMOS RF in the next decade.
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¢ Digital calibration of nonlinear memory error in sigma-delta ADC
by Seung-Chul Lee

A 1-0 MASH X A analog-to-digital converter (ADC) demonstrates a
digital linearization technique treating integrator distortion with memory
and capacitor mismatch errors. A two-tap sequential polynomial de-
rived from an output-referred error analysis accurately models the non-
ideality of a first-order modulator. The model parameters are extracted
by correlating various moments of the ADC digital output with a one-
bit pseudorandom noise (PN) superimposed on the input, largely re-
ducing the circuit overhead associated with the nonlinear calibration.
An analog-domain PN removal technique also resolves the loss of con-
version dynamic range problem in the multi-bit feedback digital-to-
analog converter (DAC) calibration due to PN circulation in the 5 A
loop.

- 252 : 68 262 - 27
- 2z ®M=2 : Calibre xRC
o ZAF: MOIA nEK(SIRHETJTIA)

..\'_
2]
_\'T
=l=
%0}
e,
O
Q
2
o
Ral
o9l
sk
)
E
>
m
]
I
M
ﬂ'li
(@)
QO
g
D
x
pyj
O
10
>
0
s
A=

[e)

CHAISH Design Styleoﬂ 9= Ex—

traction 20l CHo
24 Calibre xRC User

7'-0')\7: X:L

ZoHEN o|2+4ls

APEIXIA], MpbS Calibre Z&0| ERsHL, Basic LIE0| Zat=lof Q7|

o X5 ToolZ AIESHAE BE 7ts

c 27l 6Y 30 - 7™ 22

« 24zt XM= DM HIOIE#EE| HAE 2IFt 0|2 U AME

o ZAb D REE 1 (KAIST)

ZEHL Nyquist data converters BAl02 Z2f0| 7= 212|2E] AlXf6}
O Z|AN MA S| CEEA Elch BX ADC/DACS| SAFHe|Qt HsH &0l

ok, od2f FEHel ADCH DACOIM "sXsis derl= 220l o
St MM A0l 1nPlstol & HS2 olofr ettt
¢

H* H\OIH He| g SHCz ok tistEd, 2ol

II

aHi
x5
=0

ol

ol
22
L&
2ozl Sme
ARRXIA, MATI2 o zinjelz TAS T4 o

*29| : KAIST IDEC 73| (042-350-8536, kjhd@idec.or.kr)

03



{¥ IDEC inside 1/ IDEC =&

of 4 3 A
SKato|HA ojef7|sH+|

20074 OHEZ2| Ot0[Zo| SHMS mf lrlote] A nAHEXt S2| M7t LAARRE ‘R2|= M M7 ADIEE MRl MSX| g
CF 2to U=FCh Al 7|0k MA| FOiTist MRS 40%E XXt HEE MA| Heldel 23%E st JUUCE 1210] & AEE
TAZRRL OIO|Z Al EAl AI’é!’é.*wc-’r% 1%S SEZ BTt T3S Y2 ofS0| FoiT2t AIFA 7|01 Ho1d Xo|2ti= OfRE of
Jotx| 2 S Aok, T2iLt 73 = oflE2 ADEE AYHEFE2 13% 01 BHH 71012 AIY HRE2 7R 3.5%0ICh FOTSkAL
Yo Brloz oithet #2o| XXtol| AlHE|H L7|ot= +E2 ZESE siustn 2AF AIZE Ui2fsles § FEZF 22 U Z2F
UEHINESERH EXRNAoR ERE= 2 20 FUTSAIGSE Dfo|Z2ATE0] H7 | URUACH U2 0S0] 7[0k7F ADEE
Al 7
|

Zoll et thi30l =1 = Qlsl S2JUCtD M2isX|2t Abd =7|0k= Ot0|E0| S&st7| &M Tl 1990HHRE AOIEEO0|2tT &
2 et HESS O SAIGHRICE 1996EH0] ofa] 23, AMY| FAF, HAHE, QIE{HI0| 7H5E =7|0F 9000 HFRLIAOIEHE SAIMT
2000H0l= HX|AT R HH[QH OSE ALESE I2IE380E o2, REZE SHt S JHESIRICE o =2k AME2 0[0] 7|0t 1990

Wl ol LESS tiXlst| §st B2 EH3 PCE Julalol HLYUCHS oItk M2 MEQ| AS F7ECH e oD 1S
BHS01 ZI&E 0l] A $1 FPE JIRIT UUCh AZKIHS 01 U=H0ICE thR 2010| SHSTI?

IS HIZ RAIS0| DE S S 4 QUTkn U= Q0K Al U KIS 0I%Ch MBS AP} XIBHS FAsHs 22 0/ciolx|gt Sk
of Hct & A ROIM R of ojols £3 of Oln|AMSICH B2 HA 0lch AX| =7|0KS MRl A2 th2ixel CIxflo
SCR2 EXIZS AYSHs Ol 1 X7 OfL|at BAEORICE L=7(0bt AlTHEH OlRE ThEol st AIBRISO| ADlEEOR 2018
SOk EHX| 2 4 QLT OHIOFSS U8t FLAZIOILE BHE BXLIAMS I8t 2B SA A5 HE2 QIARY| HROIUCH 0fSL HAE
Ol| tHE0l THah 30%0] $4RE W K702 SR HUAIS0| BIE £ JHol 0hZ2IH01HS SEATIPN ATIERS| Eat2 &
NI ChEH ER OGNS ARSI SIS ZIQIAIZICH OHZS AAlZIof| IT YAlol BR0IXt BAlo] OlOlZOR WEHT) B0t oS
0 0] BE ofZaIAOINS HHECR JfurstE AISHCHH Mol 2IHsHS Lol9ich Ol0lZ0laks SEQI0I 0SEH: SUES MBste
1 ool M SEtsHs AZEYofs ARBXIRH AR LI N0l ofZol NT OISHE FHolck, ofS0| SXIAUS FASHE 72 8 Wit
2 o Lokttt 722 26f2 0S Y9l IER0|ES 9145k 1 0SS T4l HHE MEO ST 0HZ0| AZEY0IS HYA
ZCHH 722 OSTHA] HHEAIZI ZOlck Olafet P20l FS J0KUE M M ATIEE AIZS ZUAIZIC oh=ol TS Sotat Al7| 4
of RIS £82 FUHE MEAMSO| Ceh ATt At|xt 278 HHs MBS o CHE0| Lofdich #Rf & M7 ADIEE 50 5 4
the 720l Pl=20|S 0SS ARSSITH Biof 720| QIER0|EE SHAOR AIBSID ADKEES X MAtsio] ohZT st Hctel
OIZH EIUS7H? OHZS 07l A2 JHSHSKIE D2AXIS K10t 22 7ithst AUEE AlRD QER0|=2 HhEES Dok MEj7ls

Ea|X| %S AoIck,

X2 FAMAICT A BAXEL MEIE2 K| 2 109E X[UiSHE ADIEE AIEe| M% 30 tiet 22t MER MESHe=

8t 10T (Internet of Things : AFZQIEIL)0 THEH 7|THZ &Z0|1 QICH loTE Q1Ztnt AFS, AH|AC| BHHQ AT} QI7to] EA|X{ol 7
0| M5 ™ Xs™ HAE dMol= AlE 37 2 LS ST 10TeE RAFSE ZHE2 M2M (Machine to Machine), |HIFEA

O|ECZ O|FRE EXFT 00| YR =T ot R2|Q ADEEEZ 1A o Lizte| FEI|ZO0|Lt 7iX|1 JUUS Het dohst &
S HAIZH AER|US Sl X HCIME HSa £LF XtSAtolle AfLE 7|74 o o2ig E=2 Hust ADASTt Zate1 Qo

Of HIZHOI= M7 2|0 #E % 22 gy St & 2Ho| g MK F7|= St SHXITH IoT AltHoll= o Lozt

HIZH2RE ZHro| M MEf7t MEEH ADIEEO0| ABXIZE 7[00 2E 7 2 TSI 2K HHol| ChA| o] HEtE XY, AI8XE

Z 2o 2™ Z=HEl 20| IIllr“—l E’_‘%H e s oS FHAH0|D XSHQ! wRIt O|R0X|A| & ZOo|ct O|ME AHESO0| loTol| S&
A2 thas| 2020E7HK] 10X 2l 0|49 X SutE HESICHALE U Jio] AFES0| AAECHe HEst At HEEH2 ofL|Ch
M MEfA|Q] SFXQ! ZE0|T = Qs Ade o+ Us 7 ol AxZ 7o £ US Wol2k= 7|7t U7|
0|0] R2l= ADIEE AIZOIAN JHEHMO| 7|Ee| S2|AUES Mejxe|d 22|12 S SF2iM HatA7le AS 2T =HsIUCt

o 8 gn 12 gp

oo A ox 10 g9 02

_,_

2 s &

=)

rH

}

ol

5
=
=
T= 7
T=
0 |

F

04 | ToTAICH, 7HHS SoC ZEo| ey

JCHH 10T Aol System IC EH= 1IE RS JHYsHoF SH=ETH? 10T AlhE Flshs HI=x| MEYNS2 £ 71X| Zailotol] U
Ch. Xmi, M22 oto|clojet a2 Qlst #2 = i &7t LIEFRTH ARZEX= S8t 7eist loT MEfAOlM 2E XS ol=sted M
HHe= tiEsts 20| =7ssitts FOIct, loT ClsfolA EMEH, =ML =AY EFS FRIsH UAHSE System
IC Ht=xl= SoCo| FEHE =7 =h=dl 1 7Isut Sefoll thet 27+ MRtetHoICt oIS S0 o T2 MCUS Bluetooth, Flash
memory0l ZX%2 E40| ZEE SoCE, & C2 122 APSE Wi-Fi, PMICOH 1485 £40| ZEE SoCE g +& U=d £
S MEiStD IS ZH0[Lkel 2xls At2k2] ool 77k HE2 ofFCt Chet ZEZ2|2E A= 20| MSHQ o ZHo|x|et 0|E1
of drlist ZEZ2|2E st FX|st=d 228t resourcei Y + U= SoC HzYA= XFE S440/H 05 FHE=E A
MES MEsIL A Y AFS HEsh= Aol oiE Hu UCh =M, loT 28 SoC £7| #29| dg+E M2 282 FEok=

Tot= SoCE —TL°4 1 Tlg* 7l&E2 Yilist 729 X2t R&D 20| SEi|ofof sEsh £ Q)

Cheol A% IZMS0|X|2 0|S0] & U
= ASE UE T2, 2 dMs Sot #7F 2gu old Mot MR S=rtH sig 7IeS skl R0l 1R A=
olct, £5| ADEED 22 T form factorZt EXSHK| 1 MEF &8 F7|= JiiHez 4 A2 ofld=l= loT AIFA ol2{at <

o
rr
in|
Ho
N
1}
4 |
1T
=2
g
iul

BICHZ 10T SoCE TLOHE Start up YRS SAl Htol XA QUCh 01 X HEES HHE Aol 2ot OS2t APIE E51 M2
2 solutionzt application2 7HLsH=Cl S5t 20{5tX| 0| MNZE TLSAIZ SoCE AAIE o=t a2 gict O=2 QI sixie
Foundry + Fabless2| At 2 (19873 Z2|A Z0| TSMCE AZSIHH MAISE Foundry At ZEE Ht=x| A0l A IDMO| Z4E|
0 UE Design houseS0|# Chip M4ts JHElste] 438t £ CI2 ofolchE A8 4 S10{Al OEMO|Lt EMS7t HaliF= SoCet
module HEHE TICHZ BHOFS0|7{Lt AHAES| MEZEO| L0l 7172 SoCE chip SZAPt MBsts ZEEZ|Q0(AM 1E 4 8ol giCt.
ol2{gt T2l= 7tAnt 85 SHA EHHOZ EtEE RF6tH 0l= 22 Start up LXISMA AMzst 2 XotZ 0|0& & ULt
Dror SALSH HEfQ| SoCOtA ZRHSHR| 242 42, ME JHL XtAI7t 27+s5H7L 6] chipg PCBO| SMTsts WHo = F5i5Hof sl
M Mg 712iE HEDE 220 CHE(oT2 27| of22) Hel7t 2 = QUCt 0[218t 22X &5t | YsiA= ¢z SoCE i
Moz st O & Z X7t A AIToIA ol A0|7|E 7|thot7 |EEt 22ke| ALSXHS0| RHIEL| R0l mat SoCE ME,
ZEE &+ = Vo RHSt 38 Z31E 2] JHH0| RME|0jof STt 10T SoC= 37| Processor, Connectivity, Memory, Sen—
sor| U 7tx| 7|s& Fialof Shedl 22| 7IsE2 SRINQI sub specO|Lt EES 7HX|2 QIC 0]240] 7|=2| SoC7t EF oiEz|
Alo|Mol|ot sPEAMo= MEE 4 Qlu T ofE2(AH(0|Me BRIt SO0LIH Bt=otA| YiCHst ZEER|QE SEsH0F Sk 0|RO0ICt Brer
Zt sub partE2l IPE 3529| QEIHO|AZ HZstn ZRo)| mat F7t HE, X, MAHE ~ Us FAUSE ZHES MAlstH AEBRt=
OFR| 2l S2i8 X6tk ERst 7Is52 A&t SoCE e 4 UL loT MENAIE siMstet= Lol 2Ot 0lsiE Zolct ofEz2|
A0 JHLXIEE SoCE 2H MAlsHA| RIE XMAS0| Hets 7IsS HE SoCE &EE 4 UL Chip makere X2 &2 /i
SoCSE stLtel EHECE F0 MARORM Ro0|st #2E FES 4+ ULt 0[2{st Maste| 3Pg2 o Q|ojoilA 2t=H|2| mHo|Lt
O}F0|.=@t Z0| LEAAZ J[HIOZ o JHHAL HE 010|532 ZAEE2QL HOIRICt &, RHstn &% 2l HZH0| 2o/st ZES MS
St 2 LRSS S0S0/1 AR ARIE SaLIH stitel MEfAIE ddst= Ao|ch

A
=
=

loT AlZoliAf] System IC Ht=m|o] g2 0IF5| £2 =7t EXHSIH I +7&= TS HITS MAIGHK| & 5ta T FXk=
SoCE, £ CI2 0l= SiPE oIt +a7l= 38 E3ES, OE ?7P— Cifet LEZ2|QE =3t Stx|zt 71-"FL§ olet Y2
loTo| Fotet HHI 7SS0l thet AA017|= StCt 3t 7Hx| 2Hast A2 ofE0] BAENS 2UHS0] JHLXSS 2015 W, 7120
8 IER0|E TGS 75 W, TSMC7t Foundry Af=EZ Design house=2 oH“WE AR o RS0 EE Ao

QUCH= XiEHof A QU TIPSR X AIZOIA AlZAZLE MZEQ| 7|20 SEEX|T UChs ZAo|ct MAXL! HELT ZH| S|ALI
A|AZE= [0TE IoE (Internet of Everything)2t £2Ct 2E 20| HZAZ= MlA0|2t= 20|t ofF 2| oist 7|¥: =Xt 2 A
s & %* 2= SUCh loT Altiole 1 o= mECt 7iEAMo| 325t g3 2471 € A0|H IA2 System IC BH=A| 200 M= O}
Xlolct, HD st Zg Z mf 2iFe HE4E £2 Holrt,

=

« 2|5 Xl 7|;9] === IDEC Wakn} CiE + USLIch

IDEQ =Eh

|/ 05



{} IDEC inside 2 / Na5g2d

0|85t Jef= mtolmLelel & ™ Mo|H(Vertex shadenet = & CPU2t GPUOIA 25 F20| 7Hsste® =otELDh &, CPU
Ql= 7d0

HIHE Mo|E(Fragment shadenS oz £8& 4 =0, @t GPU 7+ Xt= 0|0l T MfollM 2ofd 4 U= Ao|ch
0|2 O|8atH22tol af4 22 SAlof A5 GPUOIMS| HE H 12 CPUE 0|83%t=
SAto| 7Hs3iTh 12 2= OpenGL ES 2.02 0183 HEHAR W Skl  ODcnC\/4ANdroidO)
212 9t ZAUYYISS =ASHIT Ik 1) FAGHt/o| e M- L = E=CES
‘P:!EJEIE' 2) Y Jais HAX oi=Z2(0] St 3) HAK o o Dy __ofla (b ae Zutet GPUE 0|85t
22|12 FBO(Frame Buffer Object2 X3t 5 4) Fa/me)e! e @ ar e | = OpenGL ES 202
E MoICiS S8t H2A2IZ 2#5/0f 5) OXICR X2 Zap} T e e ]
ME MAE HAKE S120] S2i517] 0k OpenGL ES 20 TOIL oo wm s v w3150 adian Zuf
2T ASAIS} T 881749 917 HL0| JIAEEn ANE  RHIY0M TNHIS F 4 Q= YHS J|EHo2 CPUE Of alols smEoz 0|2517| 95l YHAAS GPU D1|Ea|o1| g T e ©1 64 __xbi | 5y ostoolrt zh of
7t AlH7t melstm QUCLOMRl ANtEsbt HESIER| 25t A BF W GPUS 0|R% WO LiHrt RatY APS| CPUS A B2 REE0] GPLOIMS] T4 HAS Js3ee sein T et | TRIS0 TRt 2~7H
EfO A =L RtSAF o= XSHO2 BTt Fk 1|0+| AT 10t Sl GPUOIl Hlate] 28 0ot 7| W20 MelsEs WeEts A0t MatE FROS| HIAXKZE = C|AZ(0| &kx|of gqa Htogran ﬁk:‘::;m — HMEO| X2|AE NS
KSAF WAL £0F T2 215t SAXF & MUK £ HAl & HFO| UKL MH0| Ho| ALDFCH= 0| Hp giH, 2 L 1xE E5l0] Z2AAZt XIR0|SS F|ASISIYCH £S5t FBO Fae _ Cmy M6 %3 e stolst & QliolLt
75t QUCHO2f8t Aol XL FHS HASIH MDY HIY GPUE M2 TXE Ssl0 A8 o %2 49 F0is2 = 1A 7i0| HAMOR 0|2510] GLSLS £510] e Zn= Ty e e BB alcHist B4KE FA
o282 QNYS Roiohs FALRAIAZ(ADAS: Advanced  SEE 4 QUCh= FHEO| EXBHTH5]. 2I=20|=0S0 M=CPUS oo Himol KABe2 MM GPUL CPUZH XIR0|=02 015t A Devin SR w65 w1 ws Spa0l| ThEH 2t ta 7t
Driver Assistance System)ofl tiet 22d0| B2 2241 Urt,  0[&8 F*I2IE F2 JavaCVLt OpenCVE 0|&5I0{ &5t SXBIE YX[gt & ICt SHXIZH OpenGL ESQ| mo|Zatel 71 H1. OpenCV % OpenGL ES 2.0 9 BlI=4+E X5
7 EIck Qlsttst AREHH Ao Fatxz|ol ek = Jo|E 7t ERMoR 5 SAMOoR YIS AT Mz B TH g4 &E HlIn ZS wRz|o Ay}
0|2t SAl0ll 0l5&A 7|2 KIS0 =60 ol S Rk U o= AEst= OpenCVE 01&st0] GPUS 0188 HEE X2 28 & ol Ao|E o 320it(RGBa)ZIE 245t & Qirk= x| o =2 4 dhof| Yict
HHE SY Zelotn 2RV AL oM @& MY S et 7 2ol Hlwo| d2l=E =L OpenCV= Open Source Com— OER7IS 7HX|T QICHO| HRO| C}S HAXEZ 0|25t7 CiE i SiLto| stA2 ootste 2izto] MO|E7t ERXo2 =Absil =
HIXE 22 4 U=E stz F-AHEQUHEN B HPE @ puter Vision LibraryQ| A2 Intelofl M 7Hrsto] Z7HEH 2E4 AZ HOIHES MAstolor St mat Yma|Eol wat 3t Jhel EHIEEI(HI e MEE 4 27| W20 Ho|HE HEsH Sisi:
0] Zl=11 RACHO| SOIME HHHUDE XiESKtQ] AHEIEMIEIS 0f A 7[HEe] HFEH[H 210]|=2{2(Q1n|, 7 |2X2] Fxiz] OM‘='E1 Z=xt2 o2 JH9| T2 LI SXBIEE FES TEisof 5t2 [
al0] 719 7|[e52 v & U= o= A7t 2 B 189 Y2 47| Oyt YuelEs 7Eieto] M3 2 Jjgkol HIE8AMS 2tn QIrh CHS & 20|Al= GPUE
UCHADIEZS 0|85H= AIZIS0| 71610 W AZIS0| 2 UchEstE=Ql 05 o %50| 0/2] ZHud +<>|ua1a| 0|2st= OpenGL ES
Folal U= ZHiHnt XtsKte| AHUEHIEIS 0|S8CH ADE £ MSY £2t ofLle) B2 AATE Eot HEsH| Wzl AL OpenCL2 7iuts HE wa A=E 32 M CPU, GPU, e R ST 2.0 OpenGL 1.12
7tolM Eeet 3G, Wi-Fi 52l HIER=Z 7Istt 0] g 71E9 Xrel 2F0l 5301 =al0] ALEE 4 QUK DSP 59| s Z2MIME SAl0l AF25H= heterogeneous Al o G“::;M 1:; ;j :US Sl HAGAXZ| st
Cier ZH=S 02 =2 + | H2olt, AH0IM HE Z20 Jids EQP¥E HE 2f0|=2{2(0[Xt Y ' ot o 59 x| £E5 Hlu
25 GPUZ 0183 HZYAXIZIE 48517| SlsiMe GPUO ZO| API2} & 4 QICL AR 2B H2 ARME| Mali-T6xx Al s wssws o | GI0] LIEFRACHE| A
Olefst Hid 7|E2 & M HIHRl HNS 0121 QICLES|, M XI2GHs 38 APIS 0I837{Lt 28I GPU RIZALIAf FiZ 2|=, Qualcomme] Adreno 3xx A/ < xjz0] chrol AP X P e | U BAS 29|
O 10lM MAlst A= AN 2ot Szt & £ U= ot= 2t0|E22|E AFZal0F ST oixl e JHURSE ot o TAFS0| OpenCL 112 X|Ysts DHIY GPUS MAGHHA 2H} e N T OIEAO| W Btaso
AP(Application Processor)2| AAs2! Al HFet XS 0|7 YHEQI OpenGL ESE 01850 GPU Z2a2{YS ot Urt U ME OpenCLS 0|23 W27} o|4sisn Uct - B . HisiAls =xto| Ch2x|
UCHAPZF HIASSHREQ AMSHS mate s EIHAl 2HIY  [6]ES 20135 AlEE|SE DHII APOA OpenCLE x| 54| OpenCLE 29| OpenGL ESe| BIAX{Q} FBO 12T 2l FT Sewaes oy w30 | orop MESX0|Z2 Aol
O SEN0| AR U2 ANt XHI0| LS FMXZ| X HRE  AIRSIEHA 0lof ChSt HTE TSE|n UCHT7) QISHHSI . ZRE o 22 H|0|EISS ZQE 4 9I0jA|, 0|2 0/25lH OpenGLES e e a | H0|X] YQtOLt SALY)
HI® 7|&0] 78 7+satAl El0JAR(Augmented Reality) ¥ HIT HI7LA0lAE OpenGL ES 2.0t OpenCL 1.1 Ztztof| Cht of Hok AfEIQI T4 B m22|9t 9 HPEZ 72 ARE e ] 7I5ta w2leh pEE
HCI(Human—Computer Interaction) & A= 0| XsHE|m Te Z2UYIE FoleiT 2HO 72Xl s GPUY = Z40| 7bsoiH plzel 22l ZYe XZste] B AZE oy &40 M= OpenGL
QUCHGHR|EE 20l HEel= ClAZ0] Fx| Y Fio2h ost  MsTUlol HEXQ SIFT SURF EXAIE ZE &40l istod oMol M2l Al2e| seAS =l & ort #2. OpenGL ES 2.0 % OpenCL 55 g2 gjg5t= 20|
MMS0| Zerel MEMS(Micro Electro Mechanical System), L OpenCVE HIX[0t35t0 718 2 Z21E H|wsHEUTE OpenGL 1178 25 S& Ha o suEQl ZHE =9l
=2 S EEO| 27 ZT[1loto] xMelehor 2 ZE=et HlO[Ef  ES= 3D —12f3 APIS MiSote 22 =2to|=2{2(2) OpenGLS OpenCL 112 0[83t7| I8t Ze|SE= 27 30 ZASIGIR & 4= UACLOIE OpenGL ES 2,022 o= s4-0 X Ao
20| §rHO= SItol| 20| Motel= FL0IM BREHE  GHILIE HESE, OpenGLO| AIAAHOIHO0ILF T84S PCot & Tk OpenCL 11 2lo|=af2l= A et APIZA MF| B4XEl  CZ 0|83 HAX OfE 7|82 AE3I%7| t20It OpenGLE
UNGIES CPUMOR A HElSls 2 Aol BoisEi 2 B0l 3D BAE ARG 48 SEe o 2k g S90S olsj0l SA5,2/E2S OpenGL ES 20| ma|eel 3D AHAS 2x0= 57| (2ol PNl JIsEE Hal K|
g 4 UACk whebM 2HY GPUSHAIGPGPU(General Purpose M2 29 022(et 2 £E9| CPUSE & YHIC= 2Hol 39 SUSHA SEBICH 1) QA0 YT 2) 2 YA M SWEAUS U 4 QUCHEHE OpenCL 112 0|25 X o
Graphics Processing Uni)2 0IEYC=M FLX2S HEat  Z|Heix|of QCLOIMS| a2 mo|=2tel2 2207 HEY OpenGL Efelol HIAXMZ m|22(0f MAGtD 3) GL Sharing &  22|9t YAIE HRUHA SEC2 AL 7tsSt 22 225 &
2 n&35tot0] MAIRE HMM|Tt JtseteS ste AT sl 4 QIUXIRH GLSL(openGL Shading Language)Ol ZAIEol oz 022| 2F =2 XIF510{ 4) OpenCL Lo 2HE L 28 4 UD, 2} MY oM SY ZAO| H22| HS AX Al 2
OI=0{X| T UCH2,34] 2t m2a#Yo| JH5E GPUS MBE 4 UM EINCHGLSLS 20| AE2 YIRS YL 5) OIXUO2 AIS OpenGL M 4 U= 2HIS sHZ5H= alomic 458 018 4 ekt
EfRlo] BIARI2 BIE S HIZ siflo] SBICLUuoR BHYl 2t 2t Bl4 2o B4Y 20 st o KRR 4 | o
SH0IM= CPUSE GPUZH St BiLtol 222 C12 Fejoz 2of BRIg0l th5tol of R85k | S0I519in Hel 4=s e
TEI0] 242t BEHXIS OpenGL 110ME 919 M2 27 XS 2 4 U

Ly '4 widgraphizs SurlicaTeaun andioid graphics SuaceTaiwe Teoelu sharing {GL — GLY
o + Caphues bermass liom mage slen + cEnquestAcquineGLObjectsD

ames from image stream

438 o] 2upE CPU Q& 0| mreesn

= — rem— [4-3]
1500 Output image
me buffer Preme buffer abbis| ey deta dach:
1860
s l I L] l I S pangLGL S : o=
+ Manage 3 surf i s
l : 2 e v e ey At e
’ Measl  SALTEA [ fl‘;m:lvp!"djﬁﬁ:‘l?‘;:\“eﬂ' Frame buffer Frame buffer i exleen ::;: g
(R - m‘u. r:S»J |ﬂ ) @) " R L m m e e : i
Feary = clEngueseNDRang eXernel () 46
EEuE YE30 HEHE, FE2Y BHASE Y30 = Tesshrs gharieg (CL -+ GLI
+ clEnqueus ReleaseGLObjectal) B =5 = o
_ J212. OpenGL ES 2.0 7|gt 213, OpenCL 1.1 7|8t B
O8N, 2HYCPUL ds =0l AR THUYT H2IG AR ZyelT b) GPUOIIA| Viola—Jones &t
o=20 T o=200 T

-

ADzE 23 2t

| &

06 | ADIEFIS 9I5h 2ot J[7|ofMe FAX2| 71 Trend of technology | 07



0|27 ZHIo|N GPUS 0185 AHAt2 CPUOIASHAMED} o
e XM2lEE=E 20Irte HS Y 4 QUCESHR|2 87| of T
27 Jtofet 2H|7t Hl2 A2 2H0|ch a2l & SHTAof A
= OpenCVe| Viola—Jones 7|2t x[2F A= !

818t OpenCL 1.1 7|8 Viola—Jones X2 ZE 0{Z2/7(|0[M49]
ADTAS H|WSERACE T J2HTTF T8 40f LIEFLIQIT 2t
o= ZxE Xl 40X 7t HollM AR HHZS AlMiCt
I 0t E 30IM 2 4 US0| GPUE 0|28 g HAMXZ| Alo]
BN o X2 M2l ARSIthE AtAS 20IE £ ULt 0]

o

o <@
A

o

Rl

=)

g

i
yraiLal
o

= L=

SIESEl
oAl =4 BOIIM A SO 75 oo sl22 Anxidet
Ol= #Z 4 sfof gict.a 5=CPUSH GPUZ|Hof e X2k

=

£ Zufo|cholelo= AUAE 2ARIHE S W2 ADAS
A
ES

2 ]

ADIEZQ| sinij2h 50| B2 B4 4100(Lumia 102Q)80f)
L = nalElo] HAS XSate o= 27t Al =RUKIRH
= :

[ )

| & 2X7H 2 & ghof el

02 0
ox

1
i
w2
er_l
rr
o
rr
2
[l

Compater Average Power Average Current
CPU 3347 30mW SE2 S0mA #7158 Tuah
GPU 3202.35mW 44, 25mA 9386 92uah

O35, CPU(IZ)2t GPUREZR) 7|Hte| A1 HE 2t

rheti 0] HE JYX2|7F 2o S, olFl= =ZHol
M= CPUEEIO| Ot GPUE M=Hoz Z&sHot of 7t 2ho,
E.

ESHTIEL ANIEEES 0|85t ADASE Ti&oftt BL-9| |
X
o

7t LRStA| ot HIgS FAsie 4 Utk=t 2 FHEO| UT,

z <
24 Qlotiety HE SISt
CITLE0F 1 THEIQIAL HFE(H|T, Ho| 2214
E-mail : hikim@inha.ac.kr

Homepage : http://vision.inha.ac.kr

08 | Security SoCe| 32 S8 X TS 1y

Reference

[1] N. Bhas (2012), MEMS in Mobile: Smartphones, Tablets, eRead-
ers & Ultrabooks, U, K, Hampshire: Juniper Research,

[2] L. Park, M, Lee, Y. Choi, “Trends of Computer Vision on Em-
bedded platform,”Journal of the Institute of Electronics Engineers
of Korea, vol.39, pp.157-164, 2012,

[3] N. Singhal, J. Yoo, H. Choi, I. Park, “Implementation and op-
timization of imageprocessing algorithms on embedded GPU,”
IEICE transaction on Information andSystems, vol,95, pp.1475-
1484, 2012,

[4] J. Owens, D, Luebke, N, Govindaraju, M, Harris, J, Kruger, A,

Lefohn, T, Purcell, “A Survey of General-Purpose Computation on

Graphics Hardware,” Proc, OfComputer Graphics Forum, no, 26,
pp.80-113, 2007,

[5] o84, “W=Zo|Ae] Tefzlx P SPE 71 53, ARt
A, vol.29,pp.55-62, 2011,

[6] A, Munshi, OpenGL ES 2.0 Programming Guide, Addison-Wes-
ley, 2009,

[7]JA. Munshi, OpenCL Programming Guide, Addison-Wesley,
2012,

Alul=  IDEC 9
TowerJazzPDK A||%-

TCAD, EDA AZE0{e] M=z 7|2l SILVACO, Inc. (0I5t SILVACO )
£ =M dH2RME (IDEC )0l TowerJazz SHo| 28t SILVACO
PDKE HIZLICt,

@ TS18SL (Mixed Signal CMOS 0.18um

® TS18PM (Power Management 0.18um)
® TS18IS (CMOS image sensor 0.18um)
® CA18HD (CMOS 0.18um)
® SBC18HA (SiGe 0.18um)

m2MA CIXR! 7|E(PDK)E & M4 E2201M EDA E1t 87 ABSHe IH2E2l olEjet ASRE ojYg Halsh HYLIch PDK &
Z2 Spice 2, Schematic symbol, Script Files, m2t0|E{3HEl 4 (P-Cell) ¥ & TYUE FME(0] UASLICE PDKL| AtZoZ MAHA
= & HAE A AEE £ en, AF|0HE oA HOIZ OFR7IX| CIXIQI E2RE H&6H| £38 4 AELICh Silvaco OIM ®ME
El= PDKE A8517] Slsiils A7|HIE! oflC|E{l(Gateway), B2 AIE20[E{(Smartspice), 20|0F2 OICIE{(Exper)S AF23HA ELICh
0|0k C]Xtelo CiEt HE2 Guardian DRC/LVS/LPE & ARZELICH X8 Full-Chip 7| M8 RC FE& I8t Tool2M Hipex £
X|gstoz M Front-End5El Back—-EndZ7tX| HAE 4= UEZ Full packageS X|EELIct

About Silvaco, Inc.

SILVACO= TCAD, 2|2 AIE2|0|d 2 IC CAD AZEQN & HIBsts M= 7|PLIch SILVACOS &2 H=x SYE Hdst= o
op orRa/YAE AOZ/RF EH E2E JWESks CIXR! SHRAM ASELICE SILVACOE Third—Party toolol thet <A S0l
chsto] QEfmO|ARt BHA 23t PDK 7|4 42 222E HMSELUCH SILVACOE © Al F2 X[l Al 7EHE T2 AU

Tower Semiconductor, Ltd. and Jazz Semiconductor, Inc.

Tower Semiconductor Ltd.(NASDAQ: TSEM) (TASE: TSEM)& &4 SXHEQI M2 dlojH mMRc=2|2A, 0l=0| Analog-Intensive
Mixed-Signal (AIMS) 22| £2M9| M= ¢H|2! Jazz Semiconductor2 XIEAIZ £ UELICE Tower?t Jazze= 1.0~0.13um IC
£ MIZ5tH, HIFLZE MulAet MA X|@E MEZELCE Digital CMOS &8 7|& 2o, 22 mixed—signal, RF CMOS, Power Man-—
agement, CMOS O|0|X|-AA, H|S/2A Hl22| 7|& 2 Flash MTP, OTP &2M2 MZEILICt ZEH AMS 7|20] st Jazze) =2
Hol 3% ZEEI|2= RF CMOS, Analog CMOS, Silicon, SiGe BICMOS, SiGe C-BiCMOS, Power CMOS, High Voltage CMOS
52 ZEiLch MA| Magel 17 MulAE MB3t7| s, Towers oAt & 2ol M= MHIE F1 UL




<
cee

o
<

10 | AnsysAl PowerArtist-XP

erreses
epeesnses

pross
posss
prees
posse
prree
rreoe

eoes
eoos.
eoss.

poes.
enes.
Cere.
G—P,’ s
ere
eeee.
eees.
eeee.

-
’

A. =5 2 M7 £7| S0 M2| Power Manage
ment 2! Estimation
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ment Based Debugging Solution® Low Power
Design 710|EE XIZ

C. Supported Platform and O/S System
e Solaris (64bit) 8,9,10
e RedHat 7,8,9
e Red Hat Enterprise (64bit) Linux 3,4,5
® SUSE (SLES 9/10) (64bit) Linux
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K|t S0l Design_Compilerg 0|&dt0{ RTL CodeE MARXIZt CIXfRI5H

Data Format Generator w8
Xt ot AOIZ, Efo[Y Z710] 2t gate-level netlist2 Hekot= &Y netlist vor ddc oc gate-level netlist
2 26T, Formalityet PrimeTimeS2 Saoff 2452 3HCH20143 5&5 constraint | .sdcor.ddc DC Design constraint
R), 7:% gate-level netlist2t Design constraintE 0185t SHA logical libraries db 334 1/0, STD, MEM cell ] t1 & logical 4 .
7t DIASE MAE £ UEE AMYA HFQ! CGDSII Zoioz Hetz a3 Physical libraries|  Milkyway A 1/0, STD, MEM cell el Tl & Physical 4 11
Ofof Bitt, 0| GDSIl Z249| &2 gate-level netlistofl 7ISEIRE Logic | processdata |, tuplus,map| 341 metallayerel % % 7} Parameters
S22 & A0[=Qt Ero|Yo| XS x[ot diME AXER! Physical etc df 4714} or IDEC 1/0 S pin Wl 3] .
DataME7t ZEEH STt 2520z %2 LogicES 0|, ALOIZ,
HE, s 22 S0l e iR ¥ BidE Xsez falfE 4~ = Auto H#1. 4 Holg

P&R ToolE0| He|of QICt w2t Auto P&R Tool & SynopsysAtel

C Ed A E1lO IC Compier® 013t 8| 2 81 10| cish A=t Bict 21 QZHO/EE Ao PERS S 4 52 x| 2 TiRi0lE 242
x A ICCOl HOISHZ0{0F BH=t|, Ol2{3t X1210] Data Setup0lCh. ICCZ 413
| I = I— a— _ Rt ol B0 e bl mein e oletl i ws ool o

¢ General IC Compiler Flow 57| oil o YHOI0le 3 Ti2in|HS Folshy| flet mYS S F

EH o~ —_— 712501 IC Compiler Flowo| T2}, IDEC MPWS] Auto P&R g & B, 0I% XS +Eotl & 4 9IS AolH. X, SEAAM HSat
M PW *E-|71| HOI- = O'" EH oI_I- O |OH (4) TSI Physical and logical lioraries, 88 Z2MA Hl0|E{9] XIS XIHStc,

Auto Place and Route General IC Compiler Flow # Common_Setupxc

A.lappend search_path ~(path)/STD ~(path)/IO ~(path)/MEM
W ]I B.set_app_var target_library " STD_ss.db STD_ff.db "

C.set_app_var link_library " * $target_library 10.db MEM.db”
| Data Setup | D. set MW_REFERENCE_LIB_DIR "~(path)/STD ~(path)/I0 ~(path)/MEM"
E.TECH_FILE “~(path)/tech_file.tf"
F.set TLUPLUS_MAX_FILE "~(path)/worst.tluplus"

G. set TLUPLUS_MIN_FILE "~(path)/best.tluplus"
H. set TLUPLUS_MAP_FILE "~(path)/tluplus.map"

Design Planning

Placement

Clock Tree Synthesis

J82. 39 Hole 4

Routing

Design for Manufacturability

MNE J&1. IC Compiler Flow

Z 3 AZIGIX|S BiE x| Ao oltal olzdeo] vratod of  AOA SAo F2FEE AESE AMRES0| Boh & AA
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SlS0{ £ Atolofl AE=Ho| Zxfstn QUct ol =XME Lo B2 AHEE0|1 Hetet 0|8 ¥ HEAtEYE i ERstoh 1. Data Setup

£ djgo2 XAl F XAS otEM nIFUNE AMste  XZVA "SoC AIAE D IDEC MPW Flow 47i" IC Compiler(0lat ICC)= £7| 22 HI0|E{2, gate—level netlist, Design
st 9 ARAl0| BX| UCheE AS =50, e US1X} 5t ‘FPGA HBE2H Synopsys Design Compilers 0/&¢t constraints, Physical and logical libraries, 2% Z2AA H0|EZ of
L fEe HOW-TO 2MEZ aman) ZMstn %e jzte] 4", 22|13 “Equivalence Check @ Static Timing 55101 GDSII 2o A5 Elct o] W20 ICCE Aalia| Hof ot
Qy|SeAlol & HAS StCte 0|7\ Sich ARl MPW & Analysis” Of sl ZOPEUTt o Z0l=  “Auto Place 9| HjoJEf ofYS ZH|sHOFRH BiCt

OAISo Z#e AMyIXMoz Aost= Ent= jxxocz Mpw  and Route” Off thaM AJ§ St XL Stok
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2 target/link liorary0ll AL2E logical libraryS9| Cl2lE2IE XIH
fth. B &2 P&R IO timing0ll I cellS2 #ets +&5h= 210]
2i2|E target library2 X[H&H0F Sth &, 102 MEMZt OFH STD cell
library2 XIMSICH C &2 target libraryet S| Netlisto] 7|28 2=

St
er
=]

cell9l 2tol=2i2|7} Zol=ES Bif D
MEM & Physical librarySS X|IHsiCt E~HE E6f Process dateS A
Mottt 28 28 S8l 3 Hio|e Ao ARIUH, M CIXRIS ¢
ot dloje ¥y EHZL

&= 0l0] layouto| & STD, 10,

## User_Design_Setup.tcl

A.set DESIGN_LIB_NAME "pad_soc_uart_fifo”

B.set NETLIST_FILE ~ “~(path)/verilog.v or ~(path)/ddc”
C.set NETLIST_FORMAT  verilog | ddc

D. set LOGIC_TOP_MODULE "TOP”

E.set MW_POWER_NET  "VDD*

F.set MW_GROUND_NET  "VSS”

G.set MW_POWER_PORT  "VDD"

H. set MW_GROUND_PORT  "VSS"

O3, Cixtel Hlojef HY

A @2 AL BE0XE 5He Layoutt Physical Cell 322 Z&51|
2t CIXIQl 2fo|=2ei2| 0|58 MAStTh B~D 2 F4S Saf o
Xl netlisto] $Ix|, format, netlistoilAf Top moduleg XISt B~
Layoutoil Af 22|t 5t= Power net 0128 M5t GH &2 STD,
10 S Z cell®l power ping 7|¥stCt CHS2 Multiple Corners and
Multiple Modes (05F MCMM)S ZHASICE X 21 ICOME 2fol=2i2
DY MY QEFUE T 5 FAECE HEdk= M I oY @7
S

cl
=,
Mg BAsi zlHsiste Al S0l TeiM HAE AlL2|E 2
St MCMMoI| ZIX&tet Layouts Zleiet 4 =S BiCt,

14 | CIXIE AJAEIS] MPW M| Hol| cht ofsh (4)

## MCMM.tcl

A. create_scenario Scenario_name

B. set_app_var auto_link_disable true

C. set_scenario_options -setup true -hold false -leakage_power false

D. read_sdc SDC_file_name.sdc

E.set_tlu_plus_files\
-max_tluplus $TLUPLUS_MAX_FILE \
-tech2itf_map $TLUPLUS_MAP_FILE

F. set_operating_conditions \
-analysis_type on_chip_variation \
-max slow  -max_lib STD_ss\

G. set_timing_derate -early 0.88

H. set_case_analysis 0 scan_en

I. set_case_analysis 0 test_mode

J. set_app_var auto_link_disable false

a4, AL2le 2F

A2 MZ2 ALRIRS BHS7] 2loh ALzl 0152 MSict B fat
J @2 2 Auz|<o] M netliste G25= 28 WXlst, CIXR! &
SIS of7| Hof|l HZet2E data setup AlZtE &Y 2 Q7| HHE0] A
&a7|5 BEei. C A2 AlLf2|2 9*4% Iﬂéf s
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o
ol
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DIX, TLU+ IS MGt} 219 ool M= max, mm_J operatlng con—
dition0] ofLtel ZH= MEL7| 20| TLU+ D= siLigh AEsINC
oty M2 OH2 conditiondfl 018 & Ql= TLU+LIYO| QUCHH,
min_fluplus 42 M85t ECh F &2 operation conditionE A5t
oG s ESH |m|ng derae S ZCOh H~l A2 ABoHR| g 2E

Off CifohAf ~elfSHR| == SHACE 2/9) o= Function TestgE £t
2oz A4 4 EEOH EHO* HE I ML WO XS A2
SynopsysAtel solvneto|Lt ICC TiRde &

Test & RS ALZI2= 19 012 solvnete &Zst7| BIZtTH

gl':'
% o
+
o
n
(@]
_‘
w
@D
(@)
(V)
o}

Auto PR 9J8t 2J2f TH20| ZH|EIH00 (CCE Tool A5 9
3 B HHS H0f Bl

setenv ICC /tools/synopsys/ICC/H-2013.03-SP2  -> ICC7} A1 #] 1 7] =2
setenv SNPSLMD_LICENSE_FILE 27000@Is2idec -> 2Fo] A2~ AW o] 2 E 4 P54
set path = ($path $ICC/bin) ->1CChinEH $13

J8l5. IC Compiler 4 MY

ICCol &d €d e sourcings Sall ICCE 78 = 20 com-
mand mode®t GUI modeOf A Mgt 4~ et

icc_shell -> command mode %! &
icc_shell-gui  -> GUI mode !

216, IC Compiler A3t H2Hof

ICC A& Fofl 2229t 22 30ilM A%t Clol TiYs MBI

icc_shell> source Common_Setup.tcl
icc_shell> source User_Design_Setup.tcl

J&7. 4% oo|g oS sourcing

Dala-Setup2 3 | T2, MHE oY DIUSS layoutS Ik
Milkyway CGO|E{#0]A 22| design libraryE MASIC

icc_shell> create_mw_lib $DESIGN_LIB_NAME -open -technology
STECH_FILE -mw_reference_library SMW_REFERENCE_LIB_DIR

128, Design library 44

u

toj2ef2lof ede Satf HEHTI NetlistE ¢, Design Celg

icc_shell> import_designs -format SNETLIST_FORMAT SNETLIST_FILE \
-top $LOGIC_TOP_MODULE

129, netlist loading % design cell 44y

a8 40 Aget ALfele 2 mYs =Ct

icc_shell> source MCMM.tcl

1210, AlLk2|2 sourcing

L2222 Netlistol= Power/Ground (05t P/G) netoi| Cist Hol7t o]
QUX| Lt matM 2t celle] P/G pinS HZE5H| {Ist netS AHSITY

icc_shell> derive_pg_connection -power_net SMW_POWER_NET\
-power_pin SMW_POWER_PORT -ground_net $MW_GROUND_NET\
-ground_pin $MW_GROUND_PORT

icc_shell> derive_pg_connection -power_net SMW_POWER_NET\
-ground_net SMW_GROUND_NET -tie

icc_shell> check_mv_design -power_nets

## common_optimization_setting.tcl

A. set_host_options -max_cores 8

B. set_app_var timing_enable_multiple_clocks_per_reg true
C. set_fix_multiple_port_nets -all -buffer_constants

D. set_auto_disable_drc_nets —constant false

E. set_app_var enable_recovery_removal_arcs true

a2, Fxst 8y

A o] HHS Soll A B ”EIZOE AEE22M, placement
°f routing Al EEIIS =Y B %’J% 2E]| %%*% M%%* &< et

0/ iAo 75t Bt
(ex: set_clock_groups -logically exc\uswe -group C 1 -group C2), &
EdE Xl S2l0|HE X1Fske X0l E2 UARICEN C ds 4
aiStct D &2 placement THAMIM Clock netzt tie high or tie low ne
01219 ZE net2 HIE UYSH tie—cell netofl HHE HU5HK| L2
™, crosstalkofl F|USt22 tie—cell neto] = HIE MUE 4 U2 S
. E &2 Solf resetat Z2 asynchronous signal?tel Recovery &
Removal timingS ZIMafeict, 2 o] Zut= ot 222 &
o, 0l2lef xRl ZMSIE 2I6t FF0{et Hae ICC iFY
B,

000

Default: TA picks one of four possible With the above settings: TA
combinations (see notes) considers C1->C1 and C2>C2

Default: Multiple port With multiple port
nets without buffering net buffering

B C#

Default tie-high net Tie-high net with buffering

DY E¥

J&11. P/G connection AH

{19l = B o= oI input pindl high E£= lowz 1EH 32,
P/G netOlAf input pinOil 2% HZE £ U=ZE siFECt 2HY tie—cellg

AbgStctE o] 42 AMEotAl otet P/G ¢1Z0] HHAET
check_mv_design B2 E3lf S0ISICt ICCE B B4l HHNHE &
aff timingZt 2 XSt & 4 It MEE WA YHH= ICCE Aalst
AHof2t ME e, ICCE MAY Alofe CHA Baot HHKES AdfsHof
o SICE metd B0t HYUS et ASZYES MME & A Al
load ot= WeoR st S HEBIC

a3, 2xE

“"Qﬁﬂﬁﬂ
&9

Q0D
’aggwa@waa
G-
w"wi’
eeoces
o’

@ 1 ....ooc
L 1 4}
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16 | CIXIE AJAEIS] MPW M| dol| chst ofsh (4)

tEo2, MAXK= PlacementE ZI&5t7| T zero-interconnect tim—
ing M3Z 3l CIXIRI0] over-constraintol| thal &Z5k= A S35

icc_shell> set_zero_interconnect_delay_mode true
icc_shell> report_constraint -all

icc_shell> report_timing

icc_shell> set_zero_interconnect_delay_mode false

J&14. zero-interconnect timing =

report_constraint@t report_timings Sdll 2= patho| A positive slack
0lLt Y& small negative s\ack 40t LIQH 2SS FlalslE =),
J12{Lt large negative slack0] 2-dstH, 0| ICCHAM= 2HAQ! 2
£ 7] o1HAUM CHA| S ZiRlich= 20| SHHE MEfoct a2l

35 85t & zero_interconnect delay modes false2 +&st= 7
SIX| ZofoF BiC,

r,—_‘

ljo =

r

DCOilAf reset, enable, select AI2'E0] CHaHA, ideal networkE M5t
Of Himf MNS "XIGIRICE 0l2f5t A|ZEoll tHalf placement HHAOIA H
HE Melgt 4 QIEZE ideal network constraintE M Asl0F B,

icc_shell> remove_ideal_network [get_ports "Enable Select Reset"]

3215, ideal net X7

Date Setup@| OHX[3f HAZ, XIZVHK| 4
_?_

He

Placement, route S THAE XS 4l

[ =
Thl2 A% Al 9N ED12 2012 4 o0z MRS BuKoz
AgE 4 9Ug Holct,

icc_shell> save_mw_cel -as Data_Setup

J216. Cell M

2. Design Planning
Design Planning2 2| A0|= 2 el H9|, /0 pinzt macro?| X
2 Power networkE &4st= TAOICH & M= & FEIE FoStict

icc_shell> create_floorplan -control_type boundary \
-start_first_row -flip_first_row -left_io2core 1355\
-bottom_io2core 1355 -right_io2core 1355 -top_io2core 1355

317, Chip e 48

o heightgl HIEE 7578%“3 oty 10|H K*AP—# YENE FotAl ECh
boundary 42 MA| CIXIIQ] 37|E 0l2] XIHe 42 AFBEL (ex:
set_die_area —coordinate {0 0 4292 3806}) width_and_height &
core®| widthet heights 2t2t XIHe Z2 AISEIC £ 2t cell9f
Hxlot= e 2 core®t o2t AHZIE XIFY 4 ULt $I A0
A= S Aldl Zatof M Core Utilization0] 0.6 H=S :
optimizationg 4:81& AL buffer F= netQ A Al HSE F7| st
olct,

Flﬂ mlo

k=3
ot T

Core To Left 1
— 4 [} -
Distance | Width

Height

Core To Bottom
Distance

Example of a horizontal, no double back,
no-flip first row with Row/Core <1.

1218, Parameter 0Of

SHAM MBSz Layer & AAXP routing layers XI-g & Ut

icc_shell> set_ignored_layers -max_routing_layer M5
icc_shell> report_ignored_layers

1219, routing layer X|H

Q19| o= MI~M5TIX| LayerZ routing layer2 XIHH3CE

L2 Macrog {IxIA7 = Welolc MAXIZE 2% Macrol| $IXIE
X&ot= YD ICCot NIsL2 IR AIHok= Yol Tt AARN=
ICCY| Toolbar® HES 0|85t macro| PIXIet Ha2 XIS 4 Qlct

s ufEB wpvec EE
| ' "

View Flylines

Fix/Unfix Objects iich and Net
Move Objects Rotate/Flip Dis"'ﬁ',me; Connectivity

Spread
12120, macro x| & 9 XY
ICCE 0|88 macro9| auto placements ZI85t7| HfshAl= ICCOf At
MYEE UHHF0{0F BiCh,

icc_shell> set_fp_placement_strategy -min_distance_between_macros 10
icc_shell> set_fp_placement_strategy -sliver_size 12
icc_shell> report_fp_placement_strategy

12121, macro placementZ £Igt AH

HY0l= macro ¢+ 24Tt H2IE XIFsHD macro A7} &2 &
Y &2 STD cello] YRIGHR| Rot=E HHGIEE M congestiong &
olct, HollM MMst HEE HHEC=2 STD cellzt Macrodf thst Virtual
Flat PlacementE &gt 4~ ULt

icc_shell> create_fp_placement —timing_driven
icc_shell> route_zrt_global -congestion_map_only true -exploration true

1322, Virtual Flat Placement

create_fp_placement &3l PlacementE & 4~ ULk
&5 route_zrt globalg Sall Y8 FHoIAM 018 7+t routing track

22} global routedil 2Lt signal nete| £ H|weh 4~ Q1= congestion

maps EHECEZM route M3 GRS THE 4 QlCt 25 overflow/t

10711 OI40]7Lt, GRC overflow7t 2% O|&0[H, S|, EF0|Y X3t route
It 27tset Z2ug xefg 4 Qlok

FA
T M

phase1. Routing result:
phase1. Both Dirs: Overflow = 3621 Max =13 GRCs = 2247 (2.73%)

223, congestion Z1t

29| 0fl= route_zrt globalg A&SH = log2l Z20ICt congestion map
oAl "19/6" Ol2t= Zuts LMats 42, 1 oM Max overflow7t
t

2 3%
1301 L2 Z0ICk 137h= route?t 0248 & UCh= 22 YiEch &
[u] o

ot 273%9 ZAut= crosstalk EXLE EFO[Y Xfoto| Zupr Ehash 4 Q)
Cf Qo 22 Zot S Alof= ChipQl EHLE At0|=9] &olnt £K0| &
g S0 cored UTI|IZ&1UOHO| I:I—Evl— Ct2tH core AOI=

f
28 Zo|ct,
%
=

= %ﬂéﬁl g2 7t2%50] 2ol ““"6%_ Aﬂi 9| coreA0|=2 4
o{F= MOE chipQ AO|Z%t YEHE HZGHF0{0F & Z0ICh £3
macro2t macro AfO[0flA Z0F H=EBN0] Edidh= 22 macro Afola
1512010} Stk

Virtual Flat Placement = congestion0ll 2HI7t 2, power network
£ Aoty Yol macroE 10k Bttt macro®l cornerlt edgeli=
infout pin=0| &0} 0] 220 A congestion0] Er&t 4 QICH 2ty At
o macro {0l blockageE 1HE2EZM 2XE afiZe + UL
blockage= Hard blockage®t Soft blockage”t ULt Hard blockage
= slandard & macro cell0] BiX|Zl= 248 YXISICE Soft blockage=

standard & macro cello] 8iX|=l= g YXIGHRIZE optimization 2+
oM LRS! buffer S2 BiXIE 4 UCH

icc_shell> set_keepout_margin -type hard RAM5 -outer {10 10 10 10}
icc_shell> create_placement_blockage ~bbox {345 355 392 400} -name A -type hard
icc_shell> set_dont_touch_placement [all_macro_cells]

J&24. macro blockage 2 13

set_keepout_margin®| 0= Hard blockage SEiZ RAMS52H= macro
01| CHa Al left, bottom, right, topdfl tHaliAl 100 margin@2 2E cell?

XIS RIXIBICE Ol RAM 5 macroS S2[0|H keepout margine 2
0| SZI0ITt create_placement_blockage= hard type®l blockageZt
MMERIBE 0142 —bbox Ol CHaliA cell BHXIE YXIBIC & macro
instance’t 22 M, ~bbox YL S2I0[X| ¢4=Lt ZE congestion
2HPt 2= Fols, macro7t X0l % ﬁf | Il 2= macro
£ X5k set dont_touch_placement B3 SiCt

ohgo=2 2+ Mof PowerE S&at7| flall, ¥ LIEUA derive_pg_con-

nection HEHE EallM MAE power nets AMsfiof Stk Power net

S Mot Y o w0l Qlon, CIXRRIo) et MMsts x2E
CF. Oofl CHSH XtA

o7l Hietd, ot 7tx

$F 82 solvnet E£ design documentaryS 0!
| 0IE Aot SHlCE

icc_shell> create_rectangular_rings -nets {VDD VSS} -left_offset 1110\
-left_segment_layer M4 -left_segment_width 100 -right_offset 1100\
-right_segment_layer M4 -right_segment_width 100 -bottom_offset \
1100 -bottom_segment_layer M3 -bottom_segment_width 100\
-top_offset 1100 -top_segment_layer M3 —top_segment_width 100

icc_shell> set_fp_rail_region_constraints -polygon\

{{415.110 3356.420} {3850.470 3356.420} {3850.470 438.090} {415.110 438.090}}

icc_shell> set_fp_rail_constraints -add_layer -layer M5 -direction horizontal \
-max_strap 128 -min_strap 16 -max_width 30 -min_width 0.280\
-spacing minimum

icc_shell> set_fp_rail_constraints -add_layer -layer M4 —direction vertical \
-max_strap 128 -min_strap 16 -max_width 30 -min_width 0.280\
-spacing minimum

icc_shell> set_fp_rail_constraints -skip_ring -extend_strap core_ring

icc_shell> synthesize_fp_rail -nets {VDD VSS} -voltage_supply 1.98\
-synthesize_power_plan -power_budget 350 —-pad_masters
{ PVDD_IOPVSS_IO }

icc_shell> commit_fp_rail

225, Power network A4
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create_rectangular_ringsS £ Corelt macro & EXY

Power ringE MASHEZ neto] thst layer, width, offset S A :

EXFH0| strapS MA5H7| Qlah set_fp_rail_region_constraints 3Zg

012510 FS X|IH3t & set fp_rail_constrainis Safl strapofl gt =

712 XIHSIC) synthesize_fp_rail2 a6l Power SynthesizeZ 486

IR-drop heat maps &It X7 2™, commit_fp_rail BHH
()

AlSlIS10] Power networkS A5t

ﬂJIﬂJ -|0|

MM= Power ringZt strap0ll CellS2| Powers HAZSIC

icc_shell> preroute_instances
icc_shell> preroute_standard_cells -fill_empty_rows -remove_floating_pieces

J226. P/G connect

preroute_instancesE 0|&at0 macro, PAD &, P/G ping Power ring
1} Strap0fl HZSITt preroute_standard_cellsE 0/&310f STD cellg ¢
Z5tC Power network?t 4E 2, STD cellO] Power netat DRC7F

SHMGHK| = Z Power Net P\acement BlockageS ST},

icc_shell> set_pnet_options -partial "M2 M3"
icc_shell> set_pnet_options -complete "M2 M3"
icc_shell> legalize_fp_placement

icc_shell> verify_pg_nets

1227, P/G verify

=2 CIXfRI0] P/G StrapS2 ME 4 0|MS AMEStTH E5t tREE
STD cell9] pin2 HE 12 =[0f QU0{A, congestion 2Xi[7F LAGHX] o4
£ MollM Celle] YRS =0 chip M= £0/= 2MOZ Blockage
£ +olX| Y=Ch oY g 29 HE 322 P/G Netg 748t 32,
DRC violation2 &X[5t7] LIaH P/G Net Of2fofl STD Cellg L2 HiX|GH
7Lt PM5] RIEHE 4 Qlot A s M22F M39] P/G Net 0ol STD
Cellg HixIE 4 9l = #iml= STD Cello] $Ix|Tl= AS Wxlsict P/G
MAS 5t = STD Cellg 015A1717] A5l legal-
A

Gl
Netoil CH$t Blockage A1

ize_fp_placement ¥ZS MBIt verify_pg_netsE 018310 Power
nete] 20| & EU=X| SISt

18 | CIXIE AIAEIS] MPW | iHol| cht ofsh (4)

No pnet blockage Partial pnet blockage = Complete pnet blockage

on metal 2 and 3 on metal 2 and 3
metal 2 metal 2

No cells allowed
under P/G straps

Cells allowed under

All cells allowed PIG nets, with min

undagkGstaps pin-to-strap spacing
More uniform cell densrty > Less congestion
Less overall along P/G nets

12128, Power net blockage0ll 2 Placement

congestiontll 2x7t S=X| SISt

icc_shell> route_zrt_global -congestion_map_only true -exploration true

1229, Congestion &0l

CTS 0|F0ll= Clock Signal2 ideal atA CHEO{ZICH 22fLt
‘clock/data” 7t 2% Signal2 timingOILt DRCO| %Z=7| 23l
Placement EAOIM HIZF MUE 4 QICH CTS 00l HEaS &
Xlot=5 it

icc_shell> set_ideal_network [all_fanout -flat -clock_tree]

12130, ideal clock tree A3

set_ideal_network HZHS £35f Placement THA0A  “clock/data’
signalof Hm MUS Y[t

= Prevent buffering during placement
e Remove before CTS

o st P
D... g.

J231. “clock/data” signal HIH A¢] &ix|

Data network gets buffered, by defauit

CHSOR timing 242 it

icc_shell> optimize_fp_timing -hfs_only

icc_shell> report_qgor

icc_shell> report_constraint -max_delay -all_violators \
-scenarios [all_active_scenarios ]

icc_shell> optimize_fp_timing

icc_shell> optimize_fp_timing -effort high

1232, In-Place Optimization

timing 2415t7| Foil B, opl|m|ze fo_timing -hfs_onlyS Eaf High
Fanout SynthesisE 4=8fsttt 1 & report_gort report_constraint &
2 £l timng BAMES StCt, timingS UHEAI7|X| RotcH
optimize_fp_timing, optimize_fp_timing -effort highS X2 ZIgistct,

3. Placement

Placement HA0lA= TimingZt congestiong £A5104 Cell HiXIZ 2
Matshe T D Design Planning ©HAIOIA pre_place® CIXtole
Placement & Optimization2 FIS3ICt,

Place_opt timing ¥} congestion®] @2} logic optimization-2- =& &= 4 & o]

-area_recovery non-critical % = ¢l t}l &l 4] buffer removal, cell down-sizing & 5
S w4

- power leakage & dynamic power s # 4 3} 3}= %4

-congestion 5714 <l congestion &1 2] F A3 54

112133, Placement XX3t M

flof 2ol wat AR MZstxt ste s ddlstH Hot

icc_shell> place_opt —area_recovery -power -congestion

234, Placement E/X3}

place_opte 7|1EXO2 setup time 2H2H 512 4 21T hold time2
CTS 30l 2[Mgt= sttt S22 place opt &8st & congestionat
timing2 24{stch

icc_shell> route_zrt_global -cong true —exploration true #congestion-%]
icc_shell> report_constraint -max_delay —all_violators \
-scenario [all_active_scenarios] #timing -4

2135, congestion X timing £41

place_optE 48 S0M|= timing0|Lt congestion 2M7+ HQACHH psyn—
opt TS Alstsic]

=oC

icc_shell> psynopt -area_recovery -power -congestion

J&36. Incremental Logic Optimization

4. CTS

CTS(Clock Tree Synthesis )= preroute@t postroute data®| A2
2! blockageE 12{6t0 clock netg Z|&atst= HAOICE Clock Tree
o Z Mot 37| 28 2 MuiRl, H0IE 37| 28 ¥ MRl J2|1
delay insertion 52 &S 2M Clock skew?t Clock insertion delay
£ AR

Clock Tree= CTS(Clock tree synthesis)@t CTO(Clock tree optimiza—
tion) HAIZ LIEICH 1M, CTS= A CIXRRIS constraint( transition
de\ay load capacitance, fanout, buffer level)ofl &5H=2, HH A
2 &ofl clock treed| #alg HEE oiCf CTO= CTSE Sdf &
Clock Tree0 B Z7+ M4 THHHR], AlO|= ZHE Saf SkewsS A
stsict,

CTS ol CTSE %ot MEs +¥

o

o,

icc_shell> remove_ideal_network [all_fanout —flat -clock_tree]
icc_shell> set_delay_calculation_options -routed_clock arnoldi
icc_shell> set_app_var cto_enable_drc_fixing true

icc_shell> set_clock_tree_options -target_skew 0.2

1837, CTS &4

Clock netoll HHE MQE 4 U=Z ideal networkS HMAHSHCt LS

CTO TAMX| 2ZEH ICCO Default delay model?! Elmore Ci-Al0]
S P8t amoldi modelol AHBEE=ZE ME S CTO THA0)A

tran/cap violationg 4Xg 4 Q=2 MESICH CTSE default2 skew
9} insertion delayE Ons2 AHE0 ULk runtimedt TIA| Hmfa

017] fsl clock2| skew targete atsto] MEsts ZS HASH %

Designoil T2} of2hel ZHS ALSE 4 UL,

icc_shell> set_inter_clock_delay_options —honor_sdc true

icc_shell> set_clock_tree_exceptions —exclude_pins [get_pins FFD/CLK]
icc_shell> set_inter_clock_delay_options —balance_group “CLOCK1 CLOCK2"
icc_shell> clock_opt —inter_clock_balance

J&38. CTSE st Design A%

CTSE 7[2XMo2 SDCO| HolEl network latenciesE 461K ZeCt
SEXIBE MAXIZE SDCO| network latenciesE HAIGH| @I ZRBHCHH
set_inter_clock_delay_options& A&slzLt. generated_clock0| Mas—
ter_clockofl SEE0[2tH & I 3t 20| MHsHELE 72401 CTSe
inter—clock skew?| #gg HOIFX| Loz A Bimf 2ut 20| bal-
ance_groupS MEGHZELS,

exclude_pin balance_group

J&39. CTSE #st Design &% of
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CTS

i
o

o,

icc_shell> clock_opt -no_clock_route —only_cts -inter_clock_balance
icc_shell> report_clock_tree ~summary —setting
icc_shell> report_clock_timing -type skew
icc_shell> foreach $scn [all_scenarios ] {
current_scenario $scn
set_fix_hold [all_clocks] }
icc_shell> extract_rc
icc_shell> clock_opt -only_psyn -no_clock_route -power -area_recovery

240, CTS A&

clockopt 02 A& CTS & report_clock tree@t
report_clock timings Saf CTS ZuE =elsict, 12|11 CTSE Aelfst
< hold_time= M|=5t7| /6t SAjsteict

ESH timing Z[MSHE s O|7HKI= virtual route extractiong AFZ3Y
CHH, ChS AH SOt global route2 A85t7| sl extract_rc HHS
ARG 32|72 clock opt -only_psyn S Safl ZXSE ST
CTOE 235t & o ofxlollAl report_clock* FHS AtBoto] Z21ts
Solotrt

5. Routing

CTS7t € 20 x| CellES design| timing2h &HALS] design

RouteZ TI3517| /8t Route optionS MIE/GHELE,

icc_shell> set_delay_calculation_options -postroute arnoldi

icc_shell> set_route_zrt_common_options \
-post_detail_route_redundant_via_insertion medium

icc_shell> set_route_zrt_global_options \
-timing_driven true —crosstalk_driven true

icc_shell> set_route_zrt_track_options -timing_driven true —crosstalk_driven true

icc_shell> set_route_zrt_detail_options —optimize_wire_via_effort_level medium

icc_shell> source ~(path)/antenna_rules.tcl

icc_shell > set_route_zrt_detail_options —antenna true

icc_shell > set_si_options —delta_delay true —static_noise true \
-static_noise_threshold_above_low 0.25\
-static_noise_threshold_below_high 0.25\
-max_transition_mode total_slew -timing_window true

icc_shell > set_si_options —-route_xtalk_prevention true \

-route_xtalk_prevention_threshold 0.25
icc_shell > set_route_opt_zrt_crosstalk_options -hold true -transition true

1241, Route A8

Z+2k9] route option CHYsICH 20M= 7[2MO2 20| MEdt= op—
tion2t 7|250f Q/SS Ao | vt postroute delay model= CTO
o OFEZIX|2 amnoldi2 AHSICH contact codeE & O 4| 517 SfaH
single viaE multiple viaZ HZAE 4 JUEZE SHECh global and track
route option timingt crosstalkg De{st== AHSICY, route com-

20 | CIX|E AlaEe] MPW AA| ol cist ol (4)

RIS MO detail optiondl| via2t
wireS A&ste & QIEE MYSHTH E5t S T3 1-ofAf diMel 2
07t 21 ZR0l= gale oxide?t &45= L7t LMEHT wetd SEAS
M= ol2f8t 27t LAMGHR] o t
tenna 247t &= wire| 40|12 B

antenna rule2 ICCZ2 YU &2 = route Al antenna ruleg 12{g

icc_shell> route_zrt_group -all_clock_nets —reuse_existing_global_route true
icc_shell> route_opt -initial_route_only
icc_shell> route_opt -skip_initial_route -xtalk_reduction -power

2242 initial route

route= signal nete A8 Mof| clock nete Z|=0f route SHCt. clock
netoll Chgt route?} A2 EUACH  signal netd] TH A, global, track as—
signment, detail routeZ 17| ¥afl route_opt -initial_route_only &=
AFSSBITY initial routeS A& < timing, tran/cap, Physical DRC viola—
tion0| ErMSHCtH 38X post-route optimizations 48 Stct
post_route Al holdLt cell size & S2XQ M3t ZQstrt
route_opt -help BFS Sall F&8t FE2| 2Xst HFS Hop st

L,

post-route?t Y2E S Physical DRC A3 ¥ £ sict,

icc_shell> verify_zrt_route
icc_shell> route_zrt_detail -incremental true

1243, Physical DRC &3
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Antenna rule EH0f CHoHA =Btk

icc_shell> set_route_zrt_detail_options —antenna true \
-insert_diodes_during_routing true -diode_libcell_names \
diode_cell_name

icc_shell> route_zrt_detail -incremental true

1244, Antenna diode A¢
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CellZ2] g1 37tof Filler Cells AatCt,

icc_shell> insert_stdcell_filler —cell_with_metal “fillCap64 fillCap32"\
-respect_keepout —connect_to_power VDD -connect_to_ground VSS
icc_shell> insert_stdcell_filler —cell_without_metal “fill64 fill32"\
-respect_keepout —connect_to_power VDD -connect_to_ground VSS
icc_shell> insert_pad_filler —cell “IOFILLER60 IOFILLER10"

12145, Filler Cell A&
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Timing Z[X3HE £33

icc_shell> report_constraint —all_violators —scenarios [all_active_scenarios]

icc_shell> route_opt —incremental -size_only

1246, Timing |5t

diode®} filler cell 2¢) &0f timing2t DRC violation0| A&t 4 Qlct
w2tA cell sizingE E3f timingS A&atsitt HA violationg 221 <

Ofl 241 20| Z|M2IE ASICt,

DRC % LVSE H3siCt

icc_shell> verify_zrt_route
icc_shell> verify_lvs

247 DRC & LVS A2

netlistet GDS THYS Msict,

icc_shell> change_names -rule verilog -hier

icc_shell> write_verilog -no_unconnected_cells -no_flip_chip_bump_cells\
-no_corner_pad_cells -no_pad_filler_cells -no_tap_cells\
-no_core_filler_cells Verilog_out.v

icc_shell > write_stream -format gds -lib_name LIB —cells {CHIP_FINISH_cell }
CHIP_FINISH.gds
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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)

H A Unique Venue
» Seongsan llichulbong 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 IEEE 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

o 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

H Conference Venue

A DA PLAZA JEJU

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

o 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

o Low Power Design Techniques

- Application Specific SoCs & Emerging
Technonogies

¢ Display Drivers

¢ Image Sensors

¢ Sensors and MEMS Circuits

* Biomedical SoCs

o 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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