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The new 30 nano class Green DDR3

Samsung's 30 nano class 4G bit DDR3 server
memory chip is the most advanced, best-
performing chip we've ever created. It saves
86% more energy, processes two times faster
and is far more reliable than its predecessor*
In fact, its energy usage is so small, operating
and maintenance costs of your server farm
are significantly reduced. Welcome the
eco-innovation that doesn't compromise
performance - just one more reason the leader

in green memory technology is Samsung.

www.samsung.com/greenmemory

Automatic Power Reduction

RTL Power Accuracy

Power Debug Cockpit

Power Regression Database

Early Power Prototyping

A complete RTL design-for-power
platform for IP and SoC, combining
RTL Power Analysis and Automated
Reduction within a powerful Graphical
Debug and Tcl-based Regression
environment. PowerArtist provides
10X productivity over gate level power
with physically-aware PACE models
delivering predictable RTL accuracy.
RTL Power Models from PowerArtist
uniquely enable early power grid
prototyping. o
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Figure 8. Solar PV Existing Capacity,
Top Six Countries, 2009
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CMOS EHX|AE{Q} &7 Ctst H2ls|2= tfHo| Tz ¢
A|ARIOl M7lof MOl &g & o2 J|tHElLt 2 DollME
CMOS SBD 4xt ¥ HAECto|2 =¥ (Anti-parallel Diode Pair)
2 Ak, 0] CMOS CIO|RE AXIE 223! Hi2ls|2Xm 2
a

3 dES flet YHE=E ATt

CMOS £AE7| &Y CI0|2E=(Schottky Barrier
Diode)

NMOS EMXIAEZ 0|23 400GHz O|&2| AMEE BE5H= A
2 $tsQt EX| o2 AWo=E HOolrt, 12 WHo =
O|E{(sub-millimeter)Lt EI2t2= 20fIA AEET U= 5
ZAE7|(passive detector)?t Fmt= AHHH7|(frequency multiplier)
o AlB2 1Aal 2 4 Urh 0] SI=E0| d2| MEEl= SBDE

A

S48t IRDH SN S AWS HY YIS JHIC,

CHeob A% FH2|0i(carrier) 257} 0|0 °ZsH= pn &g CHO]
2Let= g2l SBDOIM= Che= 7H2|0{2H0] 7H2]0f 0|S0of 2HodE
o} et A 7120 XM 27t glod, O|2& o= HizXel &
HetstA|ZHdirectric relaxation time)2l <=0 siHst= Fot
K| SEfE 4= ok

SEX[oH MA| zldf S&Fops S/HRIZENED HE ATAEA
FEC=E Qlsto] 0|2XQI | & Foiof IA X OIXIA
Ch &2 & CIXE CMOS 322 HMZE 1THz 042 X
It(cutoff frequency)2 Z= SBD7t 2 E|RUCH [4][5]. a8 2
= STS(Shallow Trench Separated)2t PGS(Poly—gate
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(diffusion region)ofl CoSi2-Si 4E7| &&(Schottky contact)0|
S| ALY,

Contact Anode Cathode
o)
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32 2. (a) Shallow trench separated Schottky barrier diode (STS
SBD). (b) Poly—gate separated Schottky barrier diode (PGS SBD).
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CMOS £E7| & Cho|2=(Schottky Barrier Diode) 7|&

0.

2 of EuxoR FAE 4 USS WEY 4 ULt 1THz 52 1
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FOA7 |2 22 it Bl2t2 HNE2E

CMOS SHZ 0|2 =4(Anti—parallel Diode Pair)
HHACL0|2EM (Anti-parallel Diode Pair: APDP)2 FeIf4=|tH
7|Lp DRI M(harmonic mixenet 22 L2|0jE L ME2z|0|
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sk MYUASH ENS J17l SBDE APDPE F&0f L2| 0| =/0f
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E 38 ol8st] xMIE =Lt [6].
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=70 W 37| mRof, 22 APDPE n—& SBD ftoz [HE|Q!
Cf. 234t CMOS n—& SBD(n-SBD)= n-wellat 7|ZkAtO|S] &
g Cto|E0| ofst AMEo| aAlz a|o|Efut APDPO| X&t5tX|
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(Complementary APDP: C-APDP)& 0|23tH n-SBDZteZ 74
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2ellz= Fool DROMHSIENS MZISHA| XMai5HA Elct. o]
Exle 452 Msth7le 714828 718l n-SBD-E p-SBDZ LH
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o2 283 4 S ¥ HOEL
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<

-m— Current

3+ Current Mismatch

Current (1) [VA]

_ | Veompop) || (Ve-peoe) |
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a8 5 5HE C-APDPY| -V A HFE

Cto|eE Fmb HHi7| (Frequency Multiplier)

0|28t HEIE] 2=(Varactor mode)oi|
M SZEke Fokg olAHi7[(frequency doubler)Zt CIX|E
CMOS 3Fez 3 ZQUct [8]. 28 62 FIf O[Xuf7|e 7
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o
Input signal
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4 @2 g oty Barrior N4 @,
Diode Array

12 6. CMOS SBDE 018 6_ 1256-GHz b4 Olx{Hh71ef +

M

Clo|RE=2} 7|EAtOlS] 7| AE(parasitics)2 2 Qlst &A2 =
0|7] sl ME(shunt) 22| CIO|RLEE AFZSIICE Fot<> 0|
7= & 742l n—-SBD2} Egﬁi(transmlssmn line)2 T&=IH
&l fAXE JHEICH 7|HeE QIst &48 97| flst:
GCPW(Grounded Coplanar Waveguide) T+X2| M&MZE At
5L CHO|REE HElE 2E(varactor mode)2 S25HH A
tff HatgE(conversion efficiency)2 #==2 37|7t %Mt =A

Ot Ik A7 1= 130-nm CIXIE CMOS 2N HE =S
H, O 3A7|= 1.1x0.7mro|C}, Fots O[XMEH7 = 125GHZ0IAM
10dB2| Z|A HetEAMZS JIX|H, Z|f —1.5dBme| E%=s &
MSHALCE,

C-APDPE 0|88t 150-GHz Fots A7 |(frequency tripler)
7} 130—nm CIX|E CMOS 3F22 78 =UCH [9], afAlth7 =
C-APDP2l, RF Ym|HA DiE(impedance matching) % ZEZ
(fitering)2 218t &8 UWIEHA(passive network)2 74 =0 U
.t &8 UEf3I= GCPWet tHESIHEE|(Band Pass Filter)2
O|20{N 2Uct. PGS SBDE 0|88t C-APDP2| AlctFItps
660GHzZ &3 =IUCH HMEE Fhb Mxui7(2f 722t S0l
ARl a3 7a 2,

Input Matching/ Output Matching/
Filtering Network C-APDP Filtering Network

18 7. C-APDPE 0[&%t 150-GHz Fut MAul7|e 71 2
& B0l AR

i}

37|15 £0|7| flsf 2T Hefol MESM2E A5, 2=
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Al M7= 150GHZOIM 34dB2| HEkSA(conversion loss)
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CMOS HAXMUZEI7| 3|22 100l sHE Bt [101.

Clo|RE a5 AE7| (Passive Detector)

CMOS AE7| CIO|QEE 0|26t 2x2 HIE HiZkE=x 45 HE
7|17t 130-nm CIX|2 CMOS SHoAM FHZUC [11]. BEI =
2tH|LHon—chip antenna)2t CHO|REZ O|R0{Zl 4742 AE
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S|2EE O 8(a)2t 2Lt
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1.60dB2t 21% O|Ct XMES =
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AHESIICE Mg o=
|M 50-dB2| 0|=
HZEE 20| 371= 1.5x0.8m0|H, 2zte| HE

BHS = (responsivity)2t 360pW/sart(Hz)el &
Equivalent Power' NEP)2

7] A2 2tkv/We

7IX|H 25-kHz=2
UCt 2 8= HHzZE H

A AjfA(focal-plane image scanner)Z 0|2
20 ZEXR SHDp 2ol ODIMOE HE7|9| Og_ 7t

2.55._| 280-GHz

HZE CX[E CMOS 33
SBD2} C-APDPE A7 5ta1, 0] AX|5°
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IEIOiIE CMOS
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13 6. Normalized DRAM write and total traffic
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Memory controller

a8 7. CWV embedded into write—back L1 data and L2 caches
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12l 8. DIMM Register/decoder architecture
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a3 9. Skinflint DRAM system timing (ICS= 2 DRAME
HEY)
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o £ RQIE, 12|11 0|E si&sty| et &2 AT S &
HECH 42 EO0HX|E DRAMO| Msit 2 FH s07k=
D27 MEZ2| footprint?t FZ Bl= J2|1 0|2 Qlgh m=2e|
T2 XHMo| ofstZ UM O0H7(SH DRAM OLfX| AHIO| 2 2
QIE2 1 IE0| O FeE ez MZECH 2 ZEoM=
olgist EdE2 ofiZstz7l fsil zZ2 HMQE computer
architecture ZE0IAS] 7|HES AJMGIR D AC=E CHASH &
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M Runtime W DRAM Power @ DRAM Energy

Normalized runtime,
power, and energy

12! 10. Normalized runtime, DRAM power and energy consumptions
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Platform Architect MCO

Solution @ System-Level Simulation and Performance
Analysis

Synopsys?| PA(Platform Architect)2| System-Level2| Hds2M
System Designer=0il7i| transaction-level simulation % &5 2Aut
Tlstof 2ot 2ES =okE ZESt system-level visibilityS A& C.

Hardware—Software Partitioning and Optimization of
Multicore Systems

Platform Architect with Multicore Optimization(PA MCO)= Of7|Ellx]
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oS & UEE siFLIC
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0

IHHMQ1 task modelS2 task—graphzt 22l SETL2 19| System

¥
xy
M5EUS 2 PN & USE BILICE
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Task—graph2| AtEst B2 SSZ2 X0 M52 7H X2|EX|
(Virtual processing Unit : VPU) =l 7[9to| traffic generatorof|
mapping ELIC

SimulationZt 9| EM2 gpplicationS AFR3H7| & 19| AJAEN
52 st zxs0| St=Yo LU AZEQ0{9] partitioning® 7HsSHA
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Task—graphe= EzfZ M47]9| trace—drivent &7H Memory
subsystem?| M5 X3t H5S ot Eaff M| RAT[EES THAL
28 £ U gk

Interconnect and Memory Subsystem Performance
Optimization Using Trace—Driven Traffic Generation
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subsystemit HEE Architecture design2l JHMof| SX2 =1 QU
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Dynamic application2| workloade EzfZl Md7|E AtEsSto] 2222
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Ol HARESC RadES &t
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AlZISHE ATEQ0(2F of=g0fe] 2ATHNM M52 EHE fIgt =&
Mol system-level visibilityS XS5t ZS=Xof|
£ ot0f FLICt.

Complete IEEE 1666—2011 SystemC TLM—-2.0 Standards—
based Environment

Synopsys PAE= System C &tdof 7|dt2 1 UELICt (EEE 1666—
2011 SystemC TLM—-2.0 Language Reference Manual (LRM)) O|= Of
g ZEHE FMN =8 752 mEltt ZUE0| 2M U XF AlSEo|M
2 X|gLc

IEEE 1666-2011 TLM-2.0, Accellera Systems Initiative (AS)}Z2 A5t
= Standards—based System C transaction—level modelt Open
Core Protocol International Partnership (OCP-IP) TLM industry
standards, 2|2 the open Synopsys SystemC Modeling Library
(SCML) API library for highly reusable TLM-2.0 based peripheral
modeling.

Mixed SystemC/HDL co-simulation with Synopsys VCS % RTL M=
2| ZAIEE2] ¥ OfE IP components MALEE = U= third party HDL
AlZz|o|d &t

FIHoR HsEME 2ol PAMIN ALSE ZHE2 AZEQN iYL Y
AZEQY0] 7|8to] 2I5S QI8 Synopsys Virtual Prototypes?| AMS

2ol AR & 4 ASsUCH

Getting Started with Available Architecture IP Models
PAE A7I2M U HZS 2I3t 71Z MXE System C TLM IP 2o &
WoISh 483 REZ2|QE XIFEIC

Traffic Generators
Trace—driven traffic generationg ¢St Generic File Reader Bus
Master(GFRBM)

Application task—-mappingzt task—driven traffic generationg 2t
Generic Virtual Processing Unit(VPU)

Interconnect Models

ARM AMBA® 2 AHB™ /APB™, AMBA 3 AXI™ (PL300)2 ¢Ist
Cycle—accurate System C TLM bus libraries?t ARM CoreLink™
Network Interconnect (NIC-301) % AMBAE &t Synopsys
DesignWare IP solutions2 =&t AMBA 4 AXI™ protocols

Industry—standard OCP-IP2} IEEE 1666-2011 SystemC TLM-2.0
protocolsg I8t Generic approximately—timed SystemC TLM bus
libraries ¥ 71892 on-chip connectivityS {5 AMBA® AXI™ |
AHB™ , AHB-Lite, APB™, OCP and PIF protocolsE XIHsH= the
Arteris FlexNoC™ Network on Chip (NoC) interconnectE £t
Arteris® 2| approximately—timed modelsS X[

Memory Controller Models

ARM AXI, OCP-IP, and IEEE-1666 2011 SystemC TLM-2.0
interfacesE  X|&5t= Generic approximately—timed SystemC TLM
memory subsystem models

Cycle—accurate SystemC TLM memory subsystem models available
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for Platform Architect from Carbon Design Systems for ARM PL172
(AHB), PL310 (AXI), PL340 (AXI), and PL341 (AX|) Primecells

Processor Models

Cycle—accurate SystemC TLM processor support packages (PSPs)
for ARM (available for Platform Architect from Carbon Design
Systems), MIPS, and Tensilica processor families 7t2 Synopsys
Processor Designer7t M&5h= custom processor PSPs

CoStart Methodology Guidelines and Examples
PA(Platform Architect)2| GX|2t Synopsys CoStart Methodology
guideline2 Synopsys?| state—of-the—art A7 BHS ARXtof|A| 22
&Lck
+ Synopsys CoStartE £t 22X MH|A
« HAEE E ZATE IS AEXIe] JIXIE EE
« =7| Ef71|_4 Modelingoil §°7‘*°| EPN
« B2 55t z|0$t| ROI (not just checking)

O

CoStart Enablement Services

Synopsys CoStart= AACIXIR! WHEO| ramp-up cycleg TSI
Sk= packaged serviceRLICt Mt AMXb= B2 A2t W MEste
£ &L

Synopsys CoStart T2 traffic capture, performance model Al
&l simulation ¥ 24121 52 A|"93}01 Architecture project planning
2 X|dsk= =Xl X|AlS MERLICE

» Tool, IP model, and methodology training
+ CoStart 2HHE2| X|&lut of|xijofl CHEH SEXQI ALE
i 2 AREXE S8 memory subsystem model=2| modeling X|&

- TEAQl =01 2 XA

About Synopsys System-Level Solutions

PA(Platform Architect)= SynopsystlAl XiSsts ZZHQI system—
lelvel X|® & SHIRILICE Synopsysel| System-level Solution2 OfzH2t
Z&Lc

+ single supplier22E9| system-level IP modelofl CHgh Z=H2(t
portfolioS X|¢

+ Common SoC blocke| M4 2 Z|M3IE H=

+ Soc architecture®| ZAH 3 Z[X3to| Ho|M

+ Embedded software JHZ & A|AH ZHZBo0f U0 JHE 2tHG
prototyping solutiong A&

< HEEXGA 2] THX| F=

System—Level Solution0il CHet ECt XpAet HE= Of2f sitedf] HE
SHAIHE HA o UELICE
http://www.synopsys.com/Systems/Pages/default.aspx

Platform Architectoll CHSt EC XtM[st ME = of2l sitedl| EHE5HA|
H HA 2 UFLLCE
http://www.synopsys.com/platformarchitect

(FRAlIZAIA FE2|of

(]
Syn[]Psys ZA  (463-400) 27|E AA] Bt
AT 681 H AHO| NE 55

Tel 1 02-3404-27004

Predictable Success
http://www.synopsys.com
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A. Analog & RFIC
1. Analog and Mixed-signal Circuits
2. RF ICs
3. High Speed Signal Interface Circuits
B. Digital
1. Microprocessors, DSP Architectures
2. Multimedia (Audio/Video) SoC
3. Communication SoC
C. Design Methodology
1. SoC Design Methodology
2. SoC Testing and Verification
3. Signal Integrity and Interconnect Modeling
D. Embedded Systems & Power IC
1. Memory Circuits and Display ICs
2. Embedded Systems and Software
3. PMIC and Low Power Design Techniques
4. Emerging Technologies
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