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Rate—Distortion Optimized Quantization (RDOQ)
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Sample—adaptive offset filter (SAO)

Picture Storage and Output Precision
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5HO| 1< transceiver 2! =21t Session 19 (Clocking
and Mixed—Signal Circuits)0ilA 52| DLL/CDR %! Read—
out IC 2 =20| HHEICH, F MM HHE T2 =

22 taa 2,
Session 139] & #Hm =2 “A 32-Gb/s Backplane
Transceiver with On—Chip AC—Coupling and Low La—
tency CDR in 32-nm SOI CMOS Technology” 2 IBMOf|
N HHSH HO 2 4-tap FFER} 15-tap DFEE 0[5t 32—
Cb/s 2 data rateg ToiotAU2MH, passive feed—forward
restore (FFR) scheme2 AME3H0 on—chip AC—coupling
network 9| pattern—dependent baseline wanderE Xl
st Ag EXo= it & HEf =& "An Equalizer—
Adaptation Logic for a 256-Gb/s Wireline Receiver in 28—
nm CMOS™ 2 Fujitsu ol 4 2 ES ZHo=2,
high—frequency equalizer (HFEQ)2t low—frequency
equalizer (LFEQE 25 WX feed—forward equalizer
(FFE)2} decision—feedback equalizer (DFE)2 A%l 25—
Gb/sQl receiverg A0St Ml #HM| == A Power Re—
duction of 37% in a Differential Serial Link Transceiver
by Increasing the Termination Resistance” 2 POSTECH
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80| S Fhf4 HAS z|o 2812 S 4~ U= phase
inversion schemeg M2t M7 %Z9| all-digital DLLZ
M=Z2 feedback delay element (FDE)Z 0|&¢t delay line

It duty-cycle correctorg M&ot0{ X2dnt Lol 2
low-jitter EMES EHaIUCH & HM =2 “Pulse Width
Controlled PLL/DLL Using Soft Thermometer Code” 2
University of TokyoOllA ZH#H {22 soft thermometer
codeZ 0|8t pulse width =& &AI9] PLL/DLLE AJHSt
ot M #m =2 “A 3x Blind ADC-Based CDR™ 2 Fu-
jitsu2t University of TorontoOllA 255t 2492 3-bit ADC
£ 0/8510] 3x blind samplingS 0125104 MXS 7515}
QACk ul #Hm =& "0.3-Gb/s Burst-Mode CDR with
ldle Insertion and Digital Calibration in 40—-nm CMOS for
10 G-EPON Systems” 2 NTTOIlA 2HESH CDR7|E2M
10.3 Gb/s8l M&sdg =it
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Mg dFlgicta 2 4 QT 0] ZE2 Z120)= ISSCCLF A-
SSCCO A Xl&stn Rlon F&Es| ¢yt Zus0| UHED
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DRAM 20}l M= DRAM corelt high-speed memory in—
terface”t OF- sense amplifieret HRE =20] LHELY
Ct Yetdo=2 DRAMO|AE VDD/2 bitline precharging 7|
20| sense amplifierS oAl H0| AFZERA=0 ofeHof &
HE sensing amplifier= dual asymmetric bitline sense
amplifier2 ZZ29| M DRAMO| A& Al sensing speed
@t sensing marging 20% 0|4 Z|th 47%7kX] NS =~ QU

= Aoz BuERUct 7129 sensing 2| 25t refer—
ence cello|Lt VDD/2 generatorS AF23IX| 211 3|2 HHX
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Flash 200iAME D85 2HtY 77| o= et
1 readingE I8t embedded Flash (eFlash)ol| tigh A
77+ gtdotA| O|20X|1 UCH YetEo R AE &= TYR
E sense amplifiere 22 cell &2} long bitline X5t
OllAl 115 sensingdll XMBto] U ERL2E sense amplifier
7t eFlash 20F0llA Z=HotA A0 LITH Sense am—
plifiero A £S5 ZTot= 7MY 528 24 59 ofLt= ¢
3 offset TR2 012 Z|Ast stHLL EXst= 7|=0f st
2Tt B7tetn ot 0 A-SSCC 20130 M= eFlashE
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ReRAMZ endurance®| StAZ normally—off computing
S80| Metst 2|2 Metst F1x0|ch AKXt ¢l |
e UXIPH zl2ols MSAQ embedded O 22|2t
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A =X RTLEAOAMS] Design 2X 241,

B. & : AfrentaAte] SpyglassERTL A HA0IA o=

7ts®t Lint, CDC, DFT, Constraints, Power, Physical &
2HME 0l2| HdSot0] A7 |2t HE) u|E HEs {8t So-
lutiong NI&

C. Supported Platform and O/S System

— Linux (32/64bit), Solaris (32/64bit)

— RHEL 4.8, RHEL 52, RHEL 56, RHEL 6.0, CENTOS
54

— SLES 9.0, SLES 10 SP2, SLES 11 SP1

D. 24 H 7Is
Spyglass= efed® fu2 7 =
RTLEEAOIIM Designofl thet 248 2AHsHH sdg + U
EE =oiEC

i
=
it

x

RTL+Constraints
7

Design read

cbC Constraints

st —.
= Lint Physical

DFT Power

Results database

Debug

Clean
RTL+Constraints Reports

« Lint, CDC, DFT, Constraints, Power and Cogestion
SHE RTLEAIM HE & 4 U= ATt Platform

* Guidware= 7% E4X0

0 S0 rule sete 2 7
cRTLAS| 2HIZ 2ot €/ A&

* Spyglass XHd| 0421 enginesO| EXHE|0] implementation
Al o M2l A issues YXIAZ

SpyglassE GUI/BATCH 2E9| A2 ME35IH, GUIOIA
= Source Code, Result, Schematic, Help Viewer S0| |
S} 0] Viewers2 MZ 79| Cross ProbingS Eaff +
& Debugging &tdg MISSict,

Lint

Spyglass Lint= Simulation, Synthesis 52| THA0fA] 2H4
7tsst 2MIE ole| #E5h] 2lal Design Rule Checking
2 &5t Verilog, VHDL, SystemVerilog S 042 for—
mate| RTLE X|&etct,

CDC

Spyglass CDC= Asynchronous Clock Zt9| Domain
CrossingOllAf 2H4gt 4~ = Meta—Stability, Reset Syn—
chronization &2l 2AIE Check 3tCt,

Z7t2 Design Lol CDCE @lalf AFZE &0l thet Formal
AnalysisE ZI8#5t0{ Functional Issue (Re-Convergence,
Data Loss, FIFO Underflow/Overflow S) &4 o4£0f CHEt
HBE Zlfstch

DFT

Spyglass DFT= RTLEAOIA Stuck—At-Fault, Transition
Faultof tH8t Test CoverageZ Estimation $hct,
Coverage DropO| ZfAst= Pointoll thali Report StH3,
CoverageE =017| I8t GuideE &t RTL TAOIM DFT
2H™E ol2] Fix ke A2 Scan—Insertionzt ATPG THAof

MO 2Rt terationg Z|AsIE 4 0T

Constraints

Spyglass ConstraintsE Synthesis, STA, Layoutof Z4-=
Q1 SDCE RTLHAIOIMEE] Generation, Validation, Man—
aging & 4 lct RTL/Nestlist?t SDC2| 79| UX|NE &t
QlotH, &AL HR2E ConstraintsZt =

X2 Check sict,

Power

Spyglass Powere= DesignOilAl A2 E T = Dynamic
Power/lLeakage PowerE Estimationstil, Clock Gatinge
ot AR = PowerE &Y 4 U= PointE ZH0HHO]
Design®| Power Saving2 Guide StC,

ESE CPF, UPFE XI5t Voltage Domain, Power Do—
maing 28t ComponentE0| ZHI22| Implementation

HA=XIE dSelitt,

Physical

Spyglass Physical2 Layout &0l RTL/NetlistE 0|&st0
Layout &2 0I=S Sall, Layoutdl A2 Congestion A4
GRS S0IE £ QLo Timing Critical Path %! Physical
Areas OS5t

u}
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