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*LPB 7 4 —~ v FO#EZEIT very interesting
«LPB 7 4 —=~ v ML, E#ITHEIZIT very important
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m Examples of LPB

B Growth of LPB files in design steps

LPB files will grow every time you go

p— @/ through the process of design.

One of design process is completed,
new information is added to the LPB
files, or LPB files will be changed

/ according to the design result. This
3 AW nakes it possible to pass information
easily and accurately by passing LPB
_ . files to the next design process.
a placement
sy In the example on the left, it will be
il updated every time the files in C format
_ . is going through the design process.
' Optimized Component placement and pin
file pin map mapping information will continue to be
LR added or modified to the files written in

_T mor C format.
Final pin map
Full Decap,
others

H Simulation

Simulation set-up :

Simulation can be set up accurately
and within a very short time by using
" the LPB files.

To do complex simulations such as EMI,
itis necessary to provide many kind of
accurate information. To collect such
data had been taken long time.
Therefore EMI simulation had been
done very end of product development.
Simulation results : - - - LPB standard format can help to

N gather the information from early stage
so that EMI simulation can be done
before making the products.

Need more info? Contact us.

contact@lpb-forum.com
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H LPB—WG Activity

LPB-WGis working at 3 Sub Working Group{SWG)

LPEB Inisroperabis Design Process Warking Group (LPE-WG)

N Format SWG
Considerstion and making LPE Format
H PR/ Promotion SWGE
publicity of LPE-WG& sctivity
{Exhibition. Tutorisl and the official webzite]

B 5tandandizafion SWG
Preparation for Intemationsl standardization

W3-5WG workm close cooperation
with ezch other.
W We zre making progress to propagats

LPE-Format and 2im at ntsmational
standardization.
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3.1 Electronic Design and Solution Fair 2013 (EDSFair2013)
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Electronic Design and Solution Fair 2013 (H&#r: EDSFair2013)
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BOMRITHROEELEXT-#mLE LT, R 6 IZ7-7T 1 HDOFHIT 10-Year Retrospective Most
Influential Paper Award Mz 537z, £/, TH A2« a7 XA MILELTAEROR NG, £ 7
({2713 Best Design Award 3 & 0" Special Feature Award /3 Z 1230 1 81X CTRE Iz, milA
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# 1 : ASP-DAC 2012, 2013, 2014 D ki

PR A 2012 4 2013 4 2014 4
H 201241 A 30 H (AH) 20134 1 A 22 H (k) 201441 H 20 H (A)
) ~2 H 2 H(K) ~25 H (42) ~23 H (R)
s VR=— (A4—A T MR (B A) yyﬁ$~y
=Y U 7) Sydney 5 Suntec Convention &
: INT T 4 Ak o
Convention Centre Exhibition Centre
A SRR L 287 311 343
A SRR
(k) % 28 29 29
AR SO . . .
(R %) 98 (34%) 97 (31%) 108 (31%)
e ) afk (55 1R
7KL= 31 31 Banquet Keynote)
(F 22H)
— R 25t v = (98 #i) 25t v a3 (97 f@) 26 v 3 (108 #iw)
¥epllt vy va v . . 9ty ar
o SR SR
R s Skvvas 6tvvar (% 3 B10)
THA - N R N
2 72k 2ty gy 1y ayv 1Eyvav
o = BRI St
TET AT A (Student Forum)
. 5 5 8 (£ 4H)
BFo2— U T
AT 2= kU7 (4H 5 1) (2 W5R 5 1) CER 8 )
e . 4y av
_‘Z . - S
T (530 2,
SRVE 2)




# 2 B

AH S A BV Al iEa)

All Programmable

SOC FPGA for Networking and | Ivo Bolsens

Computing in Big Data Infrastructure (Xilinx, U.S.A))

Georges Gielen

Designing Analog Functions without Analog Transistors | (Katholieke Universiteit Leuven,

Belgium)

Beyond Charge-Based Computing

Kaushik Roy
(Purdue University, U.S.A.)

(Banquet Keynote)

The Art of Innovation - How Singapore Will Continue to
Drive the Progress in Semiconductor Technologies

Ulf Schneider
(SSIA, Singapore)

EH3: HREYyaroxA ML

iz ] Tyiar XA ML
& v 3 7 1S Normally-Off Computing: Towards Zero Stand-by Power Management
& v 3 25! EDA for Energy
& > 23 > 3S: Neuron Inspired Computing using Nanotechnology
& v 23 45! Design Automation Methods for Highly-Complex Multimedia Systems
AT ¥ w3 =3 > 5S: Billion Chips of Trillion Transistors

v g 6S:

Overcoming Major Silicon Bottlenecks: Variability, Reliability,
Validation and Debug

Tvig 7S

Brain Like Computing: Modelling, Technology, and Architecture

Ty g 8S:

Design Flow for Integrated Circuits using Magnetic Tunnel
Junction Switched by Spin Orbit Torque

v 98

The Role of Photons in Harming or Increasing Security




# 4 : Tutorial ® ¥ A kv

ey 7 | TR ZA kv
PD1 *H | Energy-efficient Datacenters
" Digital Microfluidic Biochips: Towards Hardware/Software Co-Design and
PD2 FH . .
Cyber-physical System Integration
PD3 *H | On Variability and Reliability; Dynamic Margining and Low Power
. Architecture Level Thermal Modeling, Prediction and Management for
PD4 FH . .
Multi-core and 3D Microprocessors
SD1 *H | High-Level Specifications to Cope With Design Complexity
SD2 *H | Many-core and Heterogeneous System-Level Verification Methodology
Mz The Formal Specification Level: Bridging the Gap between the Spec and its
SD3 eS| X
Implementation
SD4 *H | High-Level Synthesis for Low-Power Design

7% 5 : Best Paper Award 73M% 5 S 1U7 76

WA RV EH

2B-1: “Flexible Packed Stencil Design with Multiple Shaping Apertures for E-Beam Lithography,”
Chris Chu (Iowa State Univ., U.S.A.), Wai-Kei Mak (National Tsing Hua Univ., Taiwan)

7% 6 : 10-Year Retrospective Most Influential Paper Award 2345 5- S 3175

WA A BV EE

2E-2: “Design Diagnosis Using Boolean Satisfiability,” Alexander Smith, Andreas Veneris,
Anastasios Viglas (Univ. of Toronto, Canada)

BT:TVA L« arT A MITEEINTZKE

¥R FRLA A RV HRE
1A-1: “A Dual-Loop Injection-Locked PLL with All-Digital Background
Best Design Calibration System for On-Chip Clock Generation,” Wei Deng, Ahmed Musa,
Award Teerachot Siriburanon, Masaya Miyahara, Kenichi Okada, Akira Matsuzawa
(Tokyo Institute of Technology, Japan)
Special 1A-7: “A Single-Inductor 8-Channel Output DC-DC Boost Converter with

Feature Award

Time-Limited Power Distribution Control and Single Shared Hysteresis
Comparator,” Jungmoon Kim, Chulwoo Kim (Korea Univ., Republic of Korea)




3.3.4 WmXOBEFEKR

2004 025 2014 £D, ASP-DAC ~D i X Fm B D | O#eR 2 X 114, B 1IR$ &9
20 T ZHURIE, LERINC 300 HRRE OBRRN H D, AEE HIZ, ASP-DAC IEakEHH B b5y B o E B
RELLTEELILLES>TIVTHAD,

# 81T, BANDL OB OHB L, 2R LLERINHmXICHED 2B EE2RT, BARND
D STEFGE N BRI ED HEIA L. Z ZHEEIT 10%R11% TH 5, i SCREEN L1 > -01%, KE DO
96 M (AENE 71 #) . HEO 54 fi (RIENE 39 #w) . BB 32 #w (AR 52 #F) . HAD 26 #F (Fi
[BX 24 ) . A > Koo 21 #w (AiENX 8 #) Th o7z,

— 700
600

Japan/Host Country
500

B ASP (exc. Japan/Host

o 400 (exc. Japan/
Country)
- 300 B North America

. 200 M Europo & Others

- 100

1 s e SO AR 2

* 81 HAND O M L 20 5EIE

01 02 03 04 '05 ’06 07 08 09 10 11 12 13 ‘14
Hikk

HA 29 24 42 36 46 51 44 31 50 33 31 24 24 26
(EE) | 18%) | (9%) | (18%) | (12%) | (%) | (12%) | (11%) | (9%) | (14%) | (10%) | (10%) | (8%) | (8%) | (8%)

EEUIN 161 269 235 291 692 424 408 350 355 340 300 287 311 343

WA WS B B O F SCERR SR X OMRIRGR SCEE % 9 12”97, ASP-DAC 2014 Tk, W5t %
15 FEEEIC /0 8E L CRi LD ot L B DIRTE 2 AT o 720 AR SUERREN S > 12351, 08 2 o v
AT DLV ERR E R b, B3 DUVAT AL UL AEY CBERHBLORY NU—IF T
7 8 4 ORBIATE c VT NE A LV AT L, B8 DEA IS - HEET) - BAOMNT - Hadf b,
DE13b OF T SV r—a rThoT,




9 0 o EER OO fm SCERAR SR & SRR UK

Pak i WF5E 5 B Rt | BRI | BRIRR
1 System-Level Modeling and Simulation/Verification 24 7 29.2%
2 System-Level Synthesis and Optimization 27 7 25.9%
3 st(t}e;llil;Level Memory/Communication Design and Networks 36 10 97 8%
4 Embedded and Real-Time Systems 36 10 27.8%
5 High-Level/Behavioral/Logic Synthesis and Optimization 26 8 30.8%
6 Validation and Verification for Behavioral/Logic Design 13 5 38.5%
7a | Physical Design (Placement) 12 4 33.3%
7b | Physical Design (Routing) 16 5 31.3%
8 Timing, Power, Thermal Analysis and Optimization 27 9 33.3%
9 Srilgdngigzﬁifolrllltegrity, Interconnect/Device/Circuit Modeling 16 7 43.8%
10 | Design for Manufacturability/Yield and Statistical Design 25 7 28.0%
11 | Test and Design for Testability 15 5 33.3%
12 | Analog, RF and Mixed Signal Design and CAD 16 7 43.8%

13a | EDA and Design Methodologies for Emerging Technologies 26 8 30.8%
13b | Emerging Applications 28 9 32.1%
& &t 343 108 | 31.5%

3.3.5 &MEDANR

ASP-DAC ~OHUIERI DS ME R OHERE 2K 2 1IR-T (Fa— M) TADOHLOBMNEZIRS), Ei-.
HANS DZINE OB 2K 10 1R (AARBEREOA), SEIORSMERIL 2704 Th -7, AKX
DD DB IMERNTIERE 2T — Z TN 50 AFEE L D Z & T, AARBMERFIZHE RS L7 22N
FHOWDDOERK & 7x 5T D,

BEurope & Others

ONorth America

DOASP

SmEHK
(exc. Japan/Host Country)

B Japan/Host Country

O Grand Total

2 HUIRIZINE OHER



# 10 : HABHEED HAD D OBIMMEK & BRI ED 58E
(F2— )T NDOHDOBINE ZFRL)

H
Hirie 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
AAR B 253 316 B 494 450 B 305 B 247 261
(ElIE) (59%) | (61%) (70%) | (66%) (62%) (54%) (60%)
SN 623 429 515 516 708 685 412 492 367 458 259 434 270

3.3.6 SRORE
ASP-DAC DA B OBMETEZR 1117, Sl&HiE, RETHARBBICRIBERTS D,

% 11 : ASP-DAC 04 % O RE T &

4 B T i Hh BRI RE A EITREE
WILFRE K
20154 | FHiE (HA) 201541 A 19 H (H)~22 H (K) CH SRR
2016 45 | ~HA4 (F[E) 2016 4£2 A4 1 H (1) ~4 H (K) Rui Martin 5%
(University of Macau)
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1 |
2018 |11nm
16nm

XITRSEFEMABRMHO—F Ty 2011 FRRBERE:
1 1 1 1 1 1
2011 ITWG Table Timing: 2007 2010
2011 RS Flash Poly : 54nm 45nm 2009 32nm 22nM
2011 MRS DRAM M1 : 68nm 45nm £

MPU/hpASIC “Node”: “45nm” 5 5 " “16nm™ “11nm”
2011 [TRS MPU/MpASIC M1 : 2Tnm 19nm
2011 MRS hi-perf GLpr : 54nm 47nm 47nm 41nm  35nm  31nm  28nm 20nm

2011 ITRS hi-perf GLph : J32nm 29nm  29nm 27nm  24nm  22nm  20nm 15nm

1
2021 13'1:

[
100
_ Aqvik16nm |

E L] Characteristics by Product
— L]
5 1 0 - - 2015 2016 2017 2018
& T
e 1 189 169 150
# 2 19.8 17.7 15.7
T
*‘ -

1 P T I

.20082070?079?074?076?o7eeoeoeoeeeo?qeae6‘ 1.2640 1.2416 1.2196 1.1979

JEITA Nano Scale Physical Design Working Group 7

TV BED/-HDIRIE S th

XITRSERFFBAEHMHO—F 7T 2011 FERRBEEIRE:

Dynamic Power | Static Power

Improvement (x) | Inprovement (x) Description of Improvements

DT Improvement Year

Virtmalzation took to allow the

Software Vrtuml Prototype . 1.20 programmers to develop software poor
to siicon
Froquency Tshnds Ik 1.00 D“’g“ii’?;fw“
Near-Threshold Conputme 2 > 0.80 Lowerme Vdd to 400 - 500 mV
Hardware/Software Co- 2017 pardware/software partioning at the
Partitonng 5 TIANES 3 pa\Y 2y - Bl chavioral level based on power
}kﬁag:mms Parallel 2019 1.00 Usmg multple t\-pts nfpmcessm‘s mna
Processmg (AMP) = . : paralle]l computmg archtecture
Many Core Software - Usmg multple types of processorsma
Development Took ) ) paralle]l computmg archtecture
Power- Aware Software Detrkpig vollware uig powes
consunphon as a parameter
Asynchronous Desgn 2 ! Non-clock dnven design
Total 4.66 0.96
JEITA Nano Scale Physical Desigh Working Group 8
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FD-SOI&Multi-gates D RITEIL

B FD-SOI: 14 RifEIL
® ST—Ericsson/ST-Microelectronics/GF

B Tri-gates: 3&EREIL

® Intel 22 nm

B HP, LOP, LTSPCRI#D Wit

Table PIDS2 High-performance (HP) Logic Technology Requirements

2011 HP

Year of Production

L . : Physical Lgare for HP Logic (nm) {1} . 2

[ 2012 | 2013 | 2084 | 2045 | 2005 |
[ 20 |

8 | 17 |53 |

2017 |
140

2018
128

2019 | 2020 |

‘ 2021 | 2022 |
1.7 | 106 |

2023 | 2024 | 2025 | 2026 |
97 | 89 | 81 | 74 | 46 | 59

I 4. NMOS Drive Curvent (ud/um) [14]

Extended Planar Bulk
FD 501

1367 |

JRREE 1582 (1670 -

Revised for 2012 update

2012 HP

Year of Produciion
L,: Physieal Lgate jor HP Logie () [1]

2 | 2013
20

2016
153

| 2004 | 2015
s 17

| 2017
| 140

2018
128

2419
1.7

2020

| 2021 | 2022 |
106 |

2024 | 2025 | 2026
+ H

97 |89 [ 81 | 74 | 66 | 59

I gm0 NMOS Drive Current (ud/um) [14]

Extended Planar Bullc

711422

FDSoL
MG

&m

1501
73| 1,628

1,685

Work in Progress - Do not publish

1654 8

1775
171171
1,744

1,805 - 1,858 ' 1916 : 1,976

2,030

STRJ WS: March 8, 2013, WG6 (PIDS and RF&AMS)

T—RED/=HNIRIR A

RF & AMS &

MG

2006

2017

2018

a0ie

1f-noise (ulV? -um*Hz) @]

14.9

169

150

134

Extended Planar Bulle

UTBE FD

MG

o Vi matching {mF-um) [10]

Extendsd Planar Bulle

UTBE FD

MG

Extended Planer Bulk

UTSOI
MG

=

o Vth matching

1/f Noise

ToEXBR (HK. #:85)
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. B ERoE
AL - TriXs>E D1
{BEIE : TriX>>2F/Voltage / Fatigue M 1&EhN
KIRHEIE : LocallESDE DM

5x
Delay

> Variation
°
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g o NTC
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N ooz e
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delays. (b) Impact of drive strength on PDF.
1 1 1
! 0.2 0.4 0.6 08
vdd (V)
. " CAS-FEST 2010: Mitigating Variability in
%DAC2012 PosterSessiondkY Near-Threshold Computing

JEITA Nano Scale Fhysicai Desigh Working Group 13
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Data Valid Window

JEITA Nano Scale Physical Design Working Group 14
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delays. (h) Impact of drive strength on PDF.
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Figure 8 R-C network for CGEOMOD=1, NQSMOD=1, and RGATEMOD=1. If
NQSMOD or RGATEMOD is 0, then the corresponding resistances become 0 and the

BSIM-CMG 107.0.0 Multi-Gate MOSFET Compact Model Technical Manualodes collapse.

| e

—130—




FINFETELA 7 INTEINTGA—5

* 16nmFINFETELA T O FE/NTA—45

- X2 inv.ZHlIICL T, HLATINFENTA—EE R
U'16nm FinNFETTO{EZRXRR— DEIZTRT,

JEITA Nano Scale Physical Design Working Group 81

FINFETELA 7 INBEINTGA—5

Lg=0.020

FPITCH=0.042

FPITCH=0.042

JEITA Nano Scale Physical Design Working Group 82

—131—




TL—3—8ITr. (LLERER )

- 16nMFL—F—&Tr(x2 inv.)ELLTOREE

O mm 0-016
INDA—4 >

N
g
o
3
S

Sim. EITRIZLL TERE,

AD, AS, PD, PS, NRD, NRS

JEITA Nano Scale Physical Design Working Group 83

7L—7—8Tr. (LL:sEER )

« 32nmTL—F—ETr(x2 inv.)ELLTIREE
INTGA—4 sy

0.403

0.265

Sim. RATHRICLIT£]5E,
AD, AS, PD, PS, NRD, NRS
JEITA Nano Scale Physical Design Working Group 84

—132—




FiNnBEERD DR ERE

ﬁ!l

- BHHY
- FInDBFERS DB TpdICEDEERLET IMAEEZHEILED,

* FINFETD/INSGA—32DiRDAH
- 16nmFINFETR U 16nmTL—F & Tr. Il TRR— O EEE
B, FRTRLIzA 2 /\—32DTpdZElEEsim.(HSPICE) LE B9 %,

- 16nmFL—FBIZDL Tl Nangate®D45nm® inv.mnhid>D al)
>4, AD/AS/PD/PS/NRD/NRS% &€

- PTM* 16nm FinFET/HP [ZDW\T. 16nm7L—F&/HP LRI D
Tpd&ZzBpmos/nmosDNFINZE KR8 B,

*PTM: Predictive Technology Model (PTM) http://ptm.asu.edu/

A
- EBIRAFRHEDN\YIFERE,

x1
x2
;; x4
o el
RER _=1 10[fF]
PWL 100[ps]
@0%-100%VDD
100[um] "
500[um]
@16nm(ITRS2007%)

X% ITRS2007MInterconnectIZ#LA T, 2011(Gate length16nm)® Capacitance per unit length for global wires
(PFlcm) A% 1.8-2.0 £ THY, S TlE2.028 A, 100um— 20fF, 1mm $H7=YD RC delay At 487ps LD T, 100pm—
4.87ps — 243.5Q &LT=,

ElfgS S 2L —4%:HSPICE(v2012.06-SP1)

—133—




FinBEER 2 DOEE

ﬁ!l
[

* FINFETM /NS A—3RTE
Tpd @&EZ## £ 100um
Rise Fall
Planer 30.12ps 31.38ps
FinFET 35.84ps 32.08ps  NFIN(p/n)=2/2
FinFET 26.12ps 32.36ps  NFIN(p/n)=3/2

- LEEDOSim$EREY. NFIN(p/n)=3/2 TFinFET&Planer
DTpd HEFEbiEH.

- FHEiZ4TSFINFETIENFIN(p/n)=3/2&£9 %,

FiNnBERS DR ERE

« UTFDINE2—2TSimERITL., TpdZ LT 3,
1. BSIM-CMG CGEOMOD=2 (D+®2)
2. BSIM-CMG CGEOMOD=0 ()
3. BSIM-CMG CGEOMOD=0, CFS=0, CFD=0 (@, @#%L)

Figure 8: R-C network for CGEOMOD=1, NQSMOD=1, and RGATEMOD=1. If

NQSMOD or RGATEMOD is 0, then the corresponding resistances become 0 and the

nodes collapse.

CGEMOD=20 27V AR EIZEESIM.OFETRDOON D,
LHL. SHEFEERE S TIXIELH,

—134—




Fing EA A OR SR

- B
- FinlcHFETLIREOTEEHAET Do

- ik

- L FMD2/348—>2TSimZE{TL. TpdZELLE,
1. CGEOMOD=0, CFS=0, CFD=0
2. CGEOMOD=2

- EIRg/NF—2(FPI%E{ER,

- FiInNFET®DNFINIZP/N=3/2(p10),

AEfRR(ER)

Eﬁﬁﬁ&bd)té Gate & SpacerZR(LSP)EIDABE(D)
5*/ = 'iTpd 5%*51:50

- Gate & Epi-SIEIDBEDEENK,

- BBREFLGLOLE. D+ DFEIEI5~45%

- D+ [2& S TpdigEhn 5% LR HEREIL.
Xx1—50um, x2—120~130um. x4—320~330um
GAEHRT)-(9)88)

—135—




SAEEESR (1) INV x1/Rise Ic&iT3TpdEbE:

6.00E-11

Tpd(sec.)

5.00E-11

4.00E-11

3.00E-11

2.00E-11

1.00E-11

0.00E+00

Sy
Ly c
Bulk [0)
“
4]

2>

& AD+®@ y=9.91E-17x? + 3.86E-13x+ 5.01E-12
R? = 1.00E+00
0] y = 9.42E-17x2 + 3.88E-13x + 3.90E-12
R? = 1.00E+00
2 . y =9.38E-17x2 + 3.88E-13x + 3.73E-12
keIl R? = 1.00E+00
10 20 30 40 50 60 70 80 90

1 B#K(um)

EAEEER (2) INV x1/Fall IC$1F3TpdEbE:

6.00E-11
A
Tpd(sec.) X
5.00E-11
a
4.00E-11 L G =
Bulk )
“
b TR
5]
3.00€-11
AD+Q
2.00E-11
o y=9.13E-17x% + 5.05E-13x+ 4.14E-12
R? = 1.00E400
1.00E-11
veers | V=9.07E-17x2+ 5.05E-13x + 3.95E-12
L R? = 1.00E+00
0.00E+00 T T T T
0 10 20 30 40 50 60 70 80 9 100 EE#RE(UmM)

—136—




SAEFER (3) INV x2/Rise lc#l+3TpdEbE:

3.00E-11
Tpd(sec.)
0+@ A
2.50E-11 X
0] y = 1.06E-16x2 + 1.97E-13x + 4.09E-12
R? = 1.00E+00
a—y
2.00E-11 T 5 .
' Bulk )
KCFIL  y=1.03E-16x2+ 1.98E-13x+ 3.84E-12 ”
R2 = 1.00E+00 3 ~.Ty—
1.50€-11 —
%
1.00E-11
5.00E-12
0.00E+00 : 3 : . 1 T v ; . )
0 10 20 30 40 50 60 70 80 90 100 EEERE(um)

AEEER (4) INV x2/Fall (Ic$1F3TpdEbE:

3.00E-11
Tpd(sec.)

AD+Q
2.50€-11

20) Yy =9.69E-17x% + 2.56E-13x + 4.30E-12

R? = 1.00E+00
a
Ly G
2.00E-11
: Bulk )
— y=9.76E-17x2 + 2.56E-13x+ 4.08E-12 A
e R? = 1.00E+00 o e
X -
1.50€-11
1.00€-11
A
X
5.00E-12
0.00E+00 ; ;
0 10 20 30 20 50 60 70 80 90 100 E#REum)

—137—




SAEEER (5) INV x4/Rise Ic&iT3TpdEbE:

2.00E-11

Tpd(sec.)

1.50E-11

1.00E-11

5.00E-12

0.00E+00

X
A
L D+O
@ \/:12ZFA'IGX:- 1.04E-13x+ 4.40E-12
¥ R = 1.00E+00
KCflaL Y= 1.20E-16x? + 1.05E-13x + 4.13E-12
R? = 1.00E+00
0 10 20 30 40 50 60 70 80 90 100 EﬁE(um)

2.00E-11

Tpd(sec.)

1.50E-11

1.00E-11

5.00E-12

0.00E+00 -+

SAEEER (6) INV x4/Fall c$1F3TpdEbE:

y = 1.13E-16x? + 1.30E-13x + 4.83E-12
R? = 1.00E+00

@

offil  Y=1.13E-16x2 + 1.30E-13x+ 4.55E-12
R? = 1.00E+00
v E r T r T
0 10 20 30 40 50 60 70 80 90 100 Eﬁi(um)

—138—




SAEER (7) INV X1 IcBH3 7V oRB0RE

40.0%
Tpdi#s Rise

35.0%

30.0%
25.0%
20.0% \
15.0% \ —0
10.0%

5.0% \

0.0% , : ‘
0 50 100 150 200 EHE(um)

Tpdigs 40.0%

35.0% Fall
30.0%
25.0% \ D40
20.0% \ —_—
15.0% \
10.0% \
5.0% ~——
0.0% ¥ - ‘ ‘
0 50 100 150 200 Eﬁﬁ(um)
JEITA Nano Scale Physical Design Working Group 97

SAETEER (8) INV X2 ok 7V s RBORE

Tpdi% 45.0% ise
40.0%

35.0% \
30.0%

25.0%
20.0% \\ —0
15.0%

10.0% \
5.0% \¥ ————

s T T BREum)

Tpdi5 45.0%
40.0% Fall
35.0%
30.0% \
25.0% \
20.0% \
15.0% \
10.0% \

5.0% \

0.0% , ; , , : .
0 50 100 | 150 200 250 300 FER#EE(um)

JEITA Nano Scale Physical Design Working Group 98

—139—




SABEFER (9) IN x4 IoBH3 7V S BEDEE

Tpdi% 20.0% | Rise

45.0% -

40.0%

35.0%

30.0%

25.0% —0+2

20.0% —_0

15.0%

10.0% \

5.0% N \\

o 0 100 200 300 400 so0 ECH#E(um)
Tpdigs 45.0% |

40.0% Fall

35.0% \

30.0%

25.0% \ —D+Q

20.0% —

15.0% + AN

10.0%

5.0% N o~

0.0% ‘ ; =

0 100 200 300 400 500 ERgRR(um)

SHEIIBLHRE

- FInE O ERE. BEELOHE,

- FInZEMilerB22)DEBEEETIV).
BASU BRI HIT AR EXEDIRE,

* FinI2BHh 5 th D RFIEXS DS ERED LB,

—140—




FED

- Gate & Epi-SiIEIDBEDTEI K,

— L XDRENEILIFEEILEERELEL
fE18(120~230um)ETHEHY,
MillerBEDSHRERTEY. EERMNBE,

- 5|EHE FinlEh O E%RET S,

N #

[1] BSIM-CMG(Berkeley Short-channel IGFET Model - Common Multi-Gate)
http://lwww-device.eecs.berkeley.edu/bsim/?page=BSIMCMG

[2] Predictive Technology Model (PTM)
http://ptm.asu.edu/

[3] The International Technology Roadmap for Semiconductors (2007 ed.)
http://public.itrs.net/

[4] NanGate FreePDK45 Generic Open Cell Library

[5] HSPICE Reference Manual Version(G-2012.06-SP1)

—141—




Nimbictk:E &

LPRB: LSI/\wH—IoFkRk—K
~WEWNKEEDEEZTT, ~
~LPB forum~

& . Congratulation

JEITALPBMEEAEETWGER

B’is ¥

m Copyright© JEITA EDA-TC LPB-WG All Rights Reserved 2013 2013/5/24

[ Baseball field solver]
[— NKDY D17 ER ET
[EH#E
[LPBOA—5 L]

m Copyright© JEITA EDA-TC LPB-WG All Rights Reserved 2013 2013/5/24

—142—



N 725

H U

Baseball Field Solver
HINERE KM

H EROK

~{B St e MRET ~
~HtDES /RIS DEE ~
W &l

m Copyright© JEITA EDA-TC LPB-WG All Rights Reserved 2013 2013/5/24

H 3UHIC

Baseball Field Solver

m Copyright© JEITA EDA-TC LPB-WG All Rights Reserved 2013 2013/5/24

—143—



LPB

LPBITIHEAE G ZEHFELFT,
AR, BEARETEEDLELD/I?

*fHH Z%ET Interoperable Design Process
17338 E% 5t Co-Design

m Copyright© JEITA EDA-TC LPB-WG All Rights Reserved 2013 2013/5/24

LPBi# AR

R EHE— A TR TEIEIDIRDH S ?
—FAF A
—ORRRTA—TUR

LML, —ATIEREHNDEHREDH DY
Ja—a 3 ENELY,

| Nimbic stadiuml

SHRIFTHTHELLD . e

m Copyright© JEITA EDA-TC LPB-WG All Rights Reserved 2013 2013/5/24 Page6

—144—



Baseball field solver

- ST FHBKIGEEEDIZOHRAICLTHELLD,

Page7

m Copyright© JEITA EDA-TC LPB-WG All Rights Reserved 2013 2013/5/24

BAD R (5 DEE)

SRR A NEEEDTY,

—————

~~~~~

ST fif £5.FH

et

B ADH it (X7
REEMNLEMoT=,

m Copyright© JEITA EDA-TC LPB-WG All Rights Reserved 2013 2013/5/24 Page8

—145—




« FTBR AV EL - TS ( - ERIRE) EE L DFEE
B (X AR xF 891 2R

- -
~ ;c‘;sfsfméo

)/ HMOTENEDS.
L

EREREFADPDBE

m Copyright© JEITA EDA-TC LPB-WG All Rights Reserved 2013 2013/5/24

JAXMF BRI TENIE XN AT EE

« BEIEIZIE?

impedance

HFRRBEATY
JhEZEHE,

RITN-BEEN

m Copyright© JEITA EDA-TC LPB-WG All Rights Reserved 2013 2013/5/24

—146—



H Ko HYTEESTH -

o JAXDHGWNFEKRIZLTLZE0W, EETTH,

On chip/on PKG
cap.

JARXADEEHTE
ABHE?

N

= EIRIE LS TH -

m Copyright© JEITA EDA-TC LPB-WG All Rights Reserved 2013 2013/5/24 Pagell

R—F I oM YUrEEE>TH -

« JA XA ERIEEER—F TO> TS FBETY,

A RXADE BB FE
ABHE?

N

On board cap.

SRIEIETILD LS
[ZRNET, *-

m Copyright© JEITA EDA-TC LPB-WG All Rights Reserved 2013 2013/5/24 Pagel2

—147—



HONFETH:--

Conceptual
Failure

LA R—k L)

9
"ENDNBE(FEAOE

RIZIL)HEEE,
IL—ILERLTHEEMLT
LaX+TAlT,

m Copyright© JEITA EDA-TC LPB-WG All Rights Reserved 2013 2013/5/24 Pagel3

4T

Functional
Failure

Sy —
ﬁ_PEJVFﬁfo
o

m Copyright© JEITA EDA-TC LPB-WG All Rights Reserved 2013 2013/5/24 Pagel4

—148—



BeEtEh

cECEEIRHKRTHDOMNEI/AXFIBIELTOINERD D,

(’:

- .
) /
\ /| Bet

\ / FryvTEELELH,

=8
NimbicldNoise source® i‘n /

SIELEE A
. E50>TEDZD ?
ﬂlmblc -
o BaghhRAk
B EE BEREET Tk %
SDITERALEY, Hot,

m Copyright© JEITA EDA-TC LPB-WG All Rights Reserved 2013 2013/5/24

B 3UHIC~2

RS SR

m Copyright© JEITA EDA-TC LPB-WG All Rights Reserved 2013 2013/5/24 Pagel6

—149—



L PB 178 5% &1 D 5 Bk 451

*ﬁ:u\ﬂln'l_-thbuﬂ n-I'L/T:O)':Ei%H]EQE-l_—GbU
I_L &R, BRI T=,
SRS DEFMERZE,. EROAMVE—FTANGVE

“BER1TFHYAVIL—ILAARNMEREZE>TLNVEMN ST,
A FETEREELRYI=1-7,

—-RE2 #AWEHELENERENE BEERZIREBEET,
—{ERECELMBHTE
»EERELTESZ ALY,
» AARMNAFO—)LTELLY,

m Copyright© JEITA EDA-TC LPB-WG All Rights Reserved 2013 2013/5/24

Zevii

FHRARE TMBAEZEOTLELY,
_%L\b\b%fa)*%géigﬁo

BAZHT D EMAFE,
—TmDEE, HEDEE ELITTRE
—BIEELTHBLIFELN,

m Copyright© JEITA EDA-TC LPB-WG All Rights Reserved 2013 2013/5/24

—150—



H =%
R B DRI BIIC
- ftoES

m Copyright© JEITA EDA-TC LPB-WG All Rights Reserved 2013 2013/5/24 Pagel9

EHEDTEE

FEDEE
—L S| Package Board D8 s& 5T EX & T
DEEEZEKRT 5,

it D&
- BRERETRREFMRET TRR I 5,
—REERETSN=IEREREICES,

m Copyright© JEITA EDA-TC LPB-WG All Rights Reserved 2013 2013/5/24 Page20

—151—



XK ~FHROFBEHF ~

SR ETZ RO SRIIZHEEE
RITTNBDIFIEFELER
1€ e B R 25 =+ LPBtE A %5t

<
A =]
WALH. MR ORM—Ob | | MEH, the RSk ® E&ﬁ{%’éﬁﬁ
I L J L 1 L J L J L T -
A ZREHL — )L R

R AIIER: . ' ~N

E& SOk AR . | -FJXF&TiﬁEﬁ@ﬁI#ﬁ\L -
J

// LPBIR#ET A —TvE
iR TR //;/ // DiEH
/) t-sormEaiE
///{:xhﬁ EHEAEL
| BRI :

S TR

S BESERL

m Copyright© JEITA EDA-TC LPB-WG All Rights Reserved 2013 2013/5/24 Page21

XP K2 ~FRETI7A—ZEoTHL~

BEETCELRTTO—%LPBIA—TYNTHEE,

BERFTHROEE J

P R E ]

BROBEZ LITAL
EPYELITSH

LPBIE#E T+ —vh
DO REEZILITS

m Copyright© JEITA EDA-TC LPB-WG All Rights Reserved 2013 2013/5/24

Page22

—152—



JEITA LPBIZE# D4+ —< v kV2.1

oS O—Ky A 2HE

® http://www.lpb-forum.com/download/

JEITA LPBIRE 74— YbELTSDN771 IV EHERERTE

1. 702 MEHE (M-Format) [1. FoozyrEeE
2. Yk Rk (N-Format)
3. aviR—=R 2k (C-Format)
4. THA2)L—)L (R-Format) —

5. O AR (G-Format) — {ee

6. AE

m Copyright© JEITA EDA-TC LPB-WG All Rights Reserved 2013 2013/5/24 Page23

LPBHAERETIZBITAEHRDZ(TEL
HETT, =

S-para
IBIS/SPICE SPICE FuTRBEG, ARIE%E
CPM/LPM 7 8%
———— ‘Boooon 5
SRyRfiE i
LS o aaR
AL —LavET LS EFI
IIRF R S

YEal—avET SPICE
VIR G R

R-F t
.

BeBALine/Space. o
E7  pitch/size/hole TAN—RL T TN

EBE. MR
LRDEHFER

B4 DERERD

- N=T3 FH
FogEGlossary

Copyright© JEITA EDA-TC LPB-WG All Rights Reserved 2013 2013/5/24 Page24

—153—



EDA
» EDAD DAY [ZHEHRHTOET . (BITY)

. 4
( Package Design N Board Design &
i ZUwier & Deskgn Force

Package/Board Analysis \
Yimbic

m Copyright© JEITA EDA-TC LPB-WG All Rights Reserved 2013 2013/5/24 Page25

BRERME DERE - FHRET~DEE

( WRtH. e IRM—S vk )

SILE ZLE =
— e [Vomat] L
- B8 )L —)LER e — P
2 e ) 2Zaxa &XA C-format B
e -Vij—r—.;t__) e C-format "CS
<m / G-format *ﬁ
AN R AN .

N
»

1
I/O ciz i / 9, -~ 4 S0 ~ C-format %r%
i aXat BX &t N-format L\
i - R-format
yrT7YT-ETIVE T
C-format
. G-format L\
Sim <
o

DR (5 #1-714—K/3v%)

Copyright® JEITA EDA-TC LPB-WG All Rights Reserved 2013 2013/5/24 Page26

—154—



SRDZFRE

BRI BDARE,
Hifh. Ef. ARVR HHAILTD
S

SEERETICEC,

"ée%ﬂ] |:|-H *ﬁjm AX n-l_d)ff‘i%ié_l_ﬁﬁ
ICRBRT B,

m Copyright© JEITA EDA-TC LPB-WG All Rights Reserved 2013 2013/5/24 Page27

JEITA LPBIXIE R @E T ORTIL

C-Form C-Format C-Format
CAD
G-Format G-Format
DA CAE
Project Management (M-Format) Glossary

PWB | PKGEIR | &, 2%y | BrT1>
JL—IL JL—IL A gyl | TIL—IL
Ix-Format]&&k(E ) [R-Format | [ R-Format || C-Format | | R-Format
NHEHXTEN

Nf=o74 I %1z

HLEe--THRE ;- i 0o
HEELETFAE

tHA

» B O ¢,
= IM-Format C-Format | G-Format J R-Format| Glossary

—155—



LAL.

MEUMNT BT TIEIBELLLY,

FRETA—T YR HHOTHA) VDT
NIEFEHLON

A)YRERLTHEIET HENLGLNES
EELZRLY,

& EHETDIEZFD.

m Copyright© JEITA EDA-TC LPB-WG All Rights Reserved 2013 2013/5/24 Page29

EHEDIGZRIE

LPBDREZEY DIGAERET D,

®User/EDA/Suppliers community
ILPB |

sers/Designers Y/ Suppliers
Semiconductor Package, PWB, Passive,
Connectors, etc..

LPBE X TIEH
Rt

EDA venders
CAD CAE

LPBA 32—
TJr— AR

Electronics products
LPBTHRFET
A—%{E5

LPBIRZE
LPB Standard format TF—T vk

is promoted as for ‘Forum Standard’. . FIRMHLE

BERZERRL. Exhibit : B2
j-—-'f}),‘&d’_;o A 4 ReleaggAUpdate Feedback o

T EFIZEZEL
@ Standardization [cHEE A

committee

‘edeCﬂr \ s LPB JEITA
e EDA-TC/LPB-WG
vev  http://www.edsfair.com/

hhhh

®Show

7] AL 9 Q o)
m Copyright© JEITA EDA-TC LPB-WG All Rights Reserved 2013 2013/5/24 ETR]0)

—156—



LPBI4—35LZFERALELD,

SF1OLPB I+ —SIN RS~ @201353H6H

1B B EDAMAFDER-EEZEL -,
208 A —HF—B\EDEFHELT-LY,
FBRIRTiEAmL LD,

O EETHIHTES

EDSTx7LPB/IBISO—7F—

03FBEITV
EDSFTAEHLPB-BISY —> Wr—2ERI5Z -
2013&11 ﬁ 20 E _22 E , :E%Ez%mxgﬁiﬂggrx?iﬁ?w %E. Zﬁ;@éﬁ;&g‘m ?.Ef-;%iﬁ

AR
- O =1l =33 » BRA(HS09Tm THMm) [ 1BHO00E]. | s i
DFT/\ARRILETER | Ep e

AT
b O R (ER kw ETOHEME100VER)

\

m Copyright© JEITA EDA-TC LPB-WG All Rights Reserved 2013 2013/5/24 Page32

—157—



DAC

J—X[I#325
PDLIEHDHFIZHIE, Food CourtPARURAR—X[ZHELY

i | 137 Global Forum

i519[520['4 19 %18[319
] ]

m Copyright© JEITA EDA-TC LPB-WG All Rights Reserved 2013 2013/5/24 Page33

H'Fﬂio)!f‘nnﬂﬁs

ENENDLITRSTEZTHICERES,

[ EHREE-REL A FARERE—RTVT ]

~= ~= ~=
) (

e N\ — A
ORMNTF—TUR RET-ERETDEY

ooaTiroRE | | BEREFER| NG S
e Qv; N\ 4\’; N\ 4";
:I.sjtjol\ 1:%"_,\5,1’ == e
EDAY— )b EE S SeG
| RT°E [n;ZﬂF)l/ ) " -
. A_

)
—y—ana) | eoacey | R

. JA—< vk
LB

STL&!

Copyright© JEITA ESR re or o vv e i it 1ee neser ved 2013

—158—



EDAD X LM IgEST=

cDMOT. LW DEETLHDTIM?
STLELD!

10%1 A £ 5t s

AN IGLI=D ? CSTlEB &2 &+
ﬁiﬁﬁﬂlj:é?1ZZo

m Copyright© JEITA EDA-TC LPB-WG All Rights Reserved 2013 2013/5/24 Page35

.
- N N 'Fiﬁa)??]'—?"‘JHim
E%i li . mom ﬁ“ Ji t QZ JE% 9% L RTIEBEL

W RS,

‘ LP B ‘j: % 1= DX I:I-l- *ﬁ nIE ' - LSIE& &t \ f«G%ﬁE’r : \ Boardi% &t —%
X2 ! 2 g .
® TR(TRY-8E)IZEITS otommat

F 3T AR 2

1/0 M RV A __~ 2 C-format
4 A " N—forma:

¢ LPBIETHIFEER-RAY E T T —
61’[%&”1-:[’\0 sim G-format

DR (5347 - 7—R/39%) J:ﬁa)?t—V“JHi
SLEREEICIEIT+ 5

FUJIKO
ODB++
IPC2581

—159—



ixi®IC

m Copyright© JEITA EDA-TC LPB-WG All Rights Reserved 2013 2013/5/24

SHDFEED

LPBEZ#ETA—TvFE-TIEEZEH |
LPB7A—TLZEFRALELS,
cBLEALETHHEETS,

m BPERS JILI&%%ULZ_%
[N Z D A2 EEEE S /a

m Copyright© JEITA EDA-TC LPB-WG All Rights Reserved 2013 2013/5/24 Page38

—160—



SRR, HUHESTZTNVELE,

m Copyright© JEITA EDA-TC LPB-WG All Rights Reserved 2013 2013/5/24 Page39

—161—



LJIEP
2013z EImELER M RO D L

FRi25%6H6H (K) 10:30-11:30
JEITA LPBMERET—F2T 51—

LSI- /(“j’]‘—:)‘ =7 :_IQ‘*EEEQE_H:
511 S MERHBEREO RS

1
mmm 2013 ILYFAZHRARER S REREERTTY VRS Y L oeeeeee————

@32 Agends

H5s
~BR{EE/FICDOWT~

B JEITA LPBHEEREIWGEEIRNE

B EEIRR .
~JEITA LPBIE$E74—2 Y OB E ~
Golden SamplelcDL\T

Bl EDAY -V A0EH - EHEH
W EELFBICONT
H =&l

~ LPB7#—3LIcDWT~

e 2013 TLYMAZIZAREF R REWRERMS ORIV L

—162—



HER
~®

BEE/FICDOWLWT ~

3

mmm 2013 ILYFAZHRARER S REREERFTS VRS Y L peeeeeeeeee——

UINEP,

BEERI/FIDNT

[E R D EEILIZ4FLY, PCI-Express-gen3(8Gbps) 4

SATAIL(6Gbps)aE B RIETIEIFTEFTRITY—I U ELL

ToTLVA,
N)AVLANTHORE
'y /
[GHz] 2.5D/3D-IC
”””””””””””””” PCI Express3(8Gb@ =L OBIFART |
o USB3.0(5Gbps)
) S-ATA3(6Gbps) +« . |
g #PCI Express2(5bps) E7 ML OBATA |
,,,,,,,, XDR(4.0-4.8Gbps) - P EZEEATE(L
/{ATA2(3Gbps) .
PCI Express(2.5Gbps) < — JARZ%EEL OERITAT] |

2006 2008 2010 2011 2012

4

mmm 2013 ILYMOZHRERES S BEREERHS VARTSY LA meeeeeeeessessessess—

—163—



T2 HEHM

FURLa Y a—7 BR I)LE—H AEYWEBLVERT

[XEYL2 5~ T T BHIN] -
H—15—, PCEDERIDERBRA OB KLY, " :

EEWBEThSATEE BN B ABED, o N e T S e
DDRAZEEILLEH R EHILE B RITIEERSAIA | PR e
BPDTFIVREYDRREFIEULETLALTNEDT Q e

B\ —FILOESHFEZS n DDRIL-1I6001666)
AEYERERRRICAFO—SRIORIGLEAICIIBET i

B, ASICALH—DPA—FTy T EBLERESD, | |i0]

2015EEDERELDD, —

[ BESERDESHE M ] o R o ) RO
PC peripheral D& & SERDES % 820104 [ZPCle-gen3#i#& e e > sl ol
BRRERSNTHLELBERABETLEL, IVbE—S rossassot s r— R
BIORELEHNTOBH, DIXYRATIE A~ LA e (g s
WEEBENhD, BREL—ME8GTsTH D, TFITADT TSSINMC > Y > ey
USB3.0A%5Gbps N 10Gbps| 2 R DI THEEE N BET e - . e
vy RENLZ, — ot e

W ESCERR BIREL— N T AT A —F LA s A "
HELBEDI. FTITAFTONETERSIRIBERNT T CEER i) femey

BLEND T e e e

mmm 2013 ILYFAZHRRER S REREERTTY VARDY L Deeeeeeee———

JIEP T

[DDRAE: B F]]
DDR4 Outlook
® DDR4 adopts evolutionary path with High BW & reliability scheme
Spec items | DDR3 \ DDR4 B A A AIEI=UpL T
: 512Mbp~8Gh 2Gb~16Gh 338 % s A
LRSIy, fiSpeed 1.6~2.’;Gbps 1.6~3.2Gbps “ NTOUNETETEALS
I SV/1. - 4
(VDD,‘:\?;;?;VPP) (1?333?1.;;\{'?;;\) 1.V/1.20/2.5V < ‘ AEVIX2ERICES
—— Vref External Vref (VDD/2) Internal Vref (need training) iy Vref[il’qﬁ”:ﬁ'& R
Data 10 CTT (340hm) POD (340hm) Fo—— 5 CHEE N3
CMD/ADDR 10 1T crT —
strobe Bi-dir / diff Bi-dir / diff EHBRIEDSIS
# of banks 8Banks 16Banks (4BG) 7.",—j>':l/’f;
e Page size(X4/8/16) 1KB / 1KB | 2KB 5128 / 1KB / 2KB
ditect # prefetch 8bits shits . CRCAHMABLNDADELLY
Added function RESET/ZQ/Dynamic ODT + CRC/DBI/Multi preamble .. & BEENYR—IEND
Pac';;%“;f;fé;’a"s 78 [ 96 BGA 78 [ 96 BGA
hysical : T3S =7 5
i DIMM type R,LR,U,S0DIMM + ECC SoDIMM iKﬁﬁEo_’*"'E&ﬁL&{EE
DIMM pins 240 (R,LR,U) / 204 (S0) 284 (R,LR,U) / 256 (So) EEDHIZ,
SSNOEITIEESEED R L
JEDEC Global Standards for the Microelectronics Industry JCELRI I -t R Q& T -}
hhsd

6
mmm 2013 ILYMOZHREER S BREREERHTS VRS Y L eeeeeeeeeeeeessees—

—164—



B JEITA LPBHEEWGETAE

7
mmm 2013 ILYFAZHRRER S REREERFTY VRS Y L meeeeeee——

@132 [PRIERWCR DL S

BT HBERRRHRS ORKLRT
i

LS\ — R—F R B TOEENRENTELT .
2&KELTORBE AT TG

D+ —T Y IES XS TEDARMTHE R D IRIEAEELLY

Y —I)LA—HF—HRY— LB DT —27+—< v REIZX i
EEICEHRIADDYRED R ICHESIREZFROORANFELE
DA FEWILEEISELB/EEIF NS

e 2013 TLYMAZIZAREF R REWRERMS ORIV L

—165—



@132 LPRIFERAWGEHEE EE

WL PBHTE R WG EI R

* ERFEWCRE ‘LF’BEE:&"I' LP B| V2.0 LPB V2.1
WGEHRE 1F v
fE R e =yl = e aﬂ _0}“‘_&
AR E R FREAERE EEtETT AT
HREE
® L] L] (@)
EDSTI7 Eps7z7 EDS717 EDSZT72012
2009 P01 201 1 November
o <4
N; ’E‘ﬂﬂﬁ

BREREIEDFREXREL, HiFEEEIEFEFEBEORANZITLY,
3!5 FE R ICH FTHIEETF—T Y EJEITATIEET

or : TR

mmm 2013 ILYMAZHRRESZS RARERERATY VRIS L ee——————

a2 #SWGH:EH

OO

H 4y

r ~2011EEERE) W 3DDSWGHERET B ET, 74— YbETFva7y7
BEHR7ESWG
73—2IhR * * L AV
M Z$SWG
JEITA LPBAEE ERETWG B 7+—7YhSWG
HEBMAEZ 2. SDFXEDS Fair,
‘LPB7#4—2YhDERDI-HNDAH.

.
AB—TI-R7r—2VhRER - RE
ARETA—2YMERBEHICERTRILET.
Web 2RO H.
AVE—T71—RT7A—2 V&R -EE
| * * Web 2RO HE.
10

M50z Aoi <o isWe. i Gageswa
EAMICRTOREMEEDRIIZRE,
— 20125 EiEE) ﬂ' 3DDSWGHEETHLET, 72—7VhOEREES
W [5iRSWG
B EE{LEH/SWG
mmm 2013 ILYMOZHREER S BREREERHTS VRS Y L eeeeeeeeeeeeessees—

NN

FEEICHITTOEN,

—166—



T2 zZgopzE
BERFBETLHERERI VD HMNS,

E5IEEDHEA T ERIFITD,
B 2R WEBEASE || o eh R

PYELASZLY,

SeE == T hn{ihE BETH A OILE

Y )1—23>TEZD BEBE - TERE X R M PYELEL
HEREF —RTEIME
ES0-THET B

EFRERE-RElL FRAERE—FTYT

11
s 2013 ILYMAZIAREFRE REMRKRERM ORIV L

€T What? s ?
BB EESH

SHREE-mElt HARRAE—FT7YT
- 2 —
[:ZI‘/ \771'_7?/;(% LEQE_l_E%iﬁ_ qaiiJ [Exﬁ'f 'ﬁ#*ﬁ@t]

DS5ATIT D& w7y T ]

12
mmm 2013 ILYMOZHREER S BREREERHTS VRS Y L eeeeeeeeeeeeessees—

—167—



@12 How? E519oTHRE ?

HRRZDMLTITHIHEO DTS,

[ EREE-

it FRAEAE—FTYT J

4 {} N\ {} ) 4 {} )
AR TA—TUR | | spzpqmys . BT -RITDE
_ IFATIT DEE \”Q“ﬂ*iﬁ %ﬁ) _ YNTYTHERE
— —— ——
Ot TJhEREE ( EDAY—/L ) {EER 2= 5 )
RTERGETAEIL | | IRy

o

13

mmm 2013 ILYFAZHRRER S REREERFTY VRS Y L meeeeeee——

€ITI2 Who? ZAHaE ?

HRRZEFHLTITHIHREUDT5,

{ EREE-

Bt HAFEAE—FTVT J

T ) =z T

m 7y Y {77]'_7“/;( SRSl ymisk 3 E&E-I- 'ﬁg*ﬁo)t

| IFATIT DEGE k”x”ﬂiiﬁ FE ) wbT Y TR

= 3 Ay L

avtET -8 w_ o i 1 S

TiemEaEL || EDAY—IL } B ¥R E )
| | | | |

Vs

§
1—H—-5&EtE
J

.

e 2013 TLYMAZIZAREF R REWRERMS ORIV L

[ EDARUA

—168—

JEITA LPBR#E
JA—XVk
14




 NEP X7 [2) 5

[ EFRERE-RElL FRAERE—FTYT ]

JEITA LPBEEE 74+ —<T Y%

TFEHRFEDER(S

aA—H—-BEtE EDARUA
LPB;E A Cixi - 1k LPB»fit CERETIRIR
et R

15
2013 TLOMAZORREZE R REBRERM ORIV L

]2 LPBHIEREHCHITSEDAS R EHEEA

B itk Hae-aRM—7 Vb
B 2 AEERE . 8- REHL—ILER

R IR el WAL

RETRE(LDRBEZBEL, SR RBLFRFREORAZEITL,

B FEBICHE T HIEETH—IVINZEITATEE - RE
w2013 TLOMOZ/REESE BEREERML RS L

—169—



€132 [ PRIFERSNG F—hn—

LPBHE Rt DWebR—IICT, EET+—2Yb Ver2.02 29
http://www.jeita-edatc.com/wg lpb/home/lpb.html

T—2 K- FEERHT—F 55 =T Sz TH b

LSl
LSI-Package-Board
wREAN LPBIREFWGIZDLNT [JETA LPB S 74— A ERHE
|
PBIE#E T+ —< v | Ver. 2.0 2Bl s=ma
e R ARnngs
JEITA
W sEER CoRBBMERR
0121045 VAT LT FALI—54 2012 LG 14T~ K- IEREEE 23+ —Ff6 ‘ edsfair
5 EDSFair 2012 LSF ) ST = —FIAEEO—F— 3= P22 75—l
tHE At —F— !

[OF=PEvis -]
@ xvFYRE

Z

CE T ® VAAN

@ FHFL2I—1b

17
mmm 2013 ILYMAZHRRESZS RARERERATY VRIS L ee——————

 JIEP Y727,
W :RzEE
OFHEERET : EXERITDOXRR
e AZa=H—2a EHERL—XIZLELY

® EXLfERFMICIE, EHON-TAFIILAKE
- EEOHAZMAEIC -

- BI-ETITY—IILERETOERIZ---
mJ)a—o3ay
OIS/ —23 D=OHIZT+—TVhE#Hfi—
LPB M/N/C/G/R-Format

18
mmm 2013 ILYFOZHREER S BEREERHTS VARDY L eeeeeeeeeeeesses——

—170—



B EERR .
~JEITA LPBIR#E7+—2 Y OEIER ~

19
mmm 2013 ILYMAZHRRESZS RARERERATY VRIS L ee——————

€12 JETA LPBI=EE T 4—7h
JEITA LPBIE#E 74— YbhELTE5DN771IVEREEZRTE

1. 702z MEE  (M-Format) Management

2. YRR (N-Format) Netlist

3. aAVR—3Rok (C-Format) Component

4. THAUIIL—)L (R-Format) Design-Rule EREEPZZIE]

5. OF AN) (G-Format) Geometry

oo
. A

N-Format, G-Formatl&Z . Z L Verilog-HDL, XFLZR AL .
FhishEmE 74—y bE4EY . XMLTRI,
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FOSTOMER ~L e |
(M-Format) \L =5 E—l— % JI:iIB D JE FE tf?:r—?vbia!!bt:

[
FYMIAB ~ %)
(N-Format) 1 b EGERE VG }i!#l
kb < » _
(C-Format) \L -‘Eﬂ} |:||:||:| . ﬂ.‘ﬂ] ﬁ{g - i F }:‘w—wma:un
FHLIN— LT I— —
(R-Format) 1 s )L— )L - $EMEME }—vvhtatbra
S AN 7 i _'\\ 1 OCBER)
(G-Format) \L fEMTRARIRT—42 BSnzEIa=Y I

R&—2aVTALTVET,
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€132 | PR E R 70—

( W, . IRM—4 k)

5

LSIE%ET

PKGE%Et = Boardikit

J:%ET | S7%ET W S7%E

Yk 7y T ETILE

C-format

G-format

C-format
N-format
R-format

wyr 7T -ETIE

C-format

G-format
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| N-Format |

EHERHE(E

S{FHEREIREE
244LVS

£+

S4&E(E
i J1—RN\yo

C-Format

R-Format

‘ G-Format |

M-Format
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JRbxtEREDORE(L | RTFEER. THEIR
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[ 1. 702z EE(M-Format) }

> Full - 2. ;~yb) AR 2. YR AR
(N-Format) (N-Format) (N-Format)
4. THAVIL—I 4. THAVIL—IL
(R-Format) (R-Format)
[3 avH— |~] l 3. avR—HUk
‘L (C- Format (C-Format)
— > —
EEIERKE

Board:%s
RETHER

IEIE/EEIKREE

PKGHE Y Board}B % JE}S/SPICE
Lsua (P (SR & R <% i [B] 2%

Sy

5. OF ARY
(G-Format

Ll
SI/PI/EMG

.
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&I #¢

Ak
I+ —< b _
B &M

JOoCHrEHE FIHIL—ILDEREENSS RN OBRNTEHOIRENES

(M=Format) REERRDIRENE 5

RYRJ AR HE—IF—IUMED T, "L -LSI-PKG-Board D #E#t sk EMNE 15

(N-Format) SRR

aAviR—FR Uk - LSI-PKG-Board D& 51 A - FHF D AR

(C-Format) RL—RIZfTZ2 5 -RELRIENBHICTAS

THAVIL—IL -BRTICEREL—ILEBRREICL . -FRAT M ANEAREIC T B

e et PEHRERENNTZD BRI R EDINEAUPT B

DA AR RATEEDER TREBEEDOMEL- BRI

(G-Format) TPLUREEH DT AR ~Y— LEHBDMEIE A IE AN D

\Q‘
LSI-PKG-Board CHBEIZFE A S#i— S =-T+—< vt q
NS —RE-BROBEL B, SELOBBREIAOHL)
—EBROBELE T TS, BER OB AT 26
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@132 LPB format Golden Sample® ¥l

H 1
> LPBIA— Yk Ver2 0DT AU FND%EB
> REHEIFDAN—FLRF N ZLDIEENFIYITED)
> EDADEHT AN TES

I=RY N:0lfel
> DDR (ZENEE, &R, JIL—ELY, XTv7)
BRSEE (7BJ, PLL)
> Port4 HPKG-Board CE 5
> Port& ENetf MELS
> EHMMZLY  etc
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@132 [PB format Golden Sample

soC LS|, Package& £33 :% 5t K& e
DDR BE77, Package & ZEE& (R,C, BifF
FKB48 BEf7, Package & Ferrite bead)

Regulator  BE77, Package &

SSTL15 DDR

SSTL15 DDR

Regulato
r
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€T Files of Golden Sample

LPB2012CFMT_
TOP.xml

. LPB2012NFMT_

. TOP.v
LPB2012GFMT_

TOP.xfl

SLPBIOTZMF T
SOC_PKG.xml

= LPB20TZMIE VT
SOC_DIE.xml

LPB2012CFMT_
. SOC_DIE.xml
LPB2012NFMIT

~ SOC_DIEv

LPB2012CFMT_ LPB2012CFMT_

. DDR.xml . SOC_PKG.xml
. LPB2012NFMT_ . LPB2012NFMT_

DDR.v

_SOC_PKG.v_
LPB2012_DDRPower
_Model.sp_
= LPB2012MFMT = LPB2012CFMT_
FKB48.xml| . FKB48.xml
LPB2012CFMT_ t
. REGULATOR.xml LPB2012NFMT_

LPB2012NFMT- FKBA8.v
_REGULATGOR.V LPB2012_

FKB48.sp

M-Format

LPB2012CFMT_ Rl

. XTAL.xml
LPB2012NFMT_

XTALV _

C-Format

LPB2012CFMT_
. PARTS.xml
LPB2012NFMT_

PARTS.v =

G-Format
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@132 Power Delivery

EXT33V VDD33 VDD33
i VDD15
VDD12 VDD12 DDR
VTTO75 VITO75 Term.
VDD_PCI33 VDD PCI33 R
VDD, PLL33 VDD_PLL33
AVDD33 M‘I
VDD33 AVDD33 VDD_ICORE VDD|DDR VDD|PCI VDD_GPIO VDD|PLL VDD VDDQ
SQOC
FKB48 VDD_CORE VDD_DDR VDD_PCI VDD_GPIO AVDD DDR
Regulator
VSS AVSS LSI VSS VSSQ
VSS_CORE VSS_DDR VSS_PCI  VSS_GPIO AVSS
VIS VSS IDDR  VSS| PCI AVSS
EXTGND DGND ' DGND . %o
vss. per VSS_PCI
Vs, pLL VSS_PLL
AGND __AGND
31
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@ LPB#i g 5%z e
I . et
LSI-Package-Board
JEITA
-, / \ Wmlﬂ‘:
i) — AV 1
PBIEZE 7+ —<w | Ver. 2.0 238 JEITA
o @ cdsfair
2012-08-30 |PBIEE D —2wh Ver 20 4568
20120814 EDA 5 (a1 L PE =
20111117 EDSFair 2011 Nowi3EER T —3TI PEABE F8ET 75 +— B
M JEITALPB fR¥ET7+—< v b
ORI
® 2uRURE
© IR
32
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NP Y]
EDSZ7 7 (2011411817H) %%

HEERFXELPBTZA—2 Vb BN, TNENTRRICERETTHIETLLR

) / £
*v/v

Chip A
LSI

*Chip B
LSl

B

W=y

W=y

H‘l

WP %

Y Jat]
=L
I):|_

N ¥-3
EH#

. MiIvyNEC
NFI=vy
I SV L

Chip A
DDREZEF—Z7ELTEREt

Chip B

Address (4bit)

Byte Lane (8bit)

Byte Lane (8bit)

| LPBI#—vy hTHEELYRY |

:

LPBIEEIA—I VL EAT 5 DA YR EREEE,
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| B (HHRE)

~

R 1; nrsnmy HTRE | | mBE ; Netlist
4 Excel
-Netlist
‘Eam~oA
A Boardz% st

—— | MRERE ) EHRZT >1§| £{FRi#{t )Board&it5E >
#
i
WERARNDFRE

1 ANBRISADFRE)RIM G (HEHEETH)
2. &2 KB LA HEH
3. FRATEIZREERS A A A S
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€12 #xrt ~EHFI ANBIZIADREYI S ~
BZIECHh-574+4—< Y rEIDIEHRIGE - EEBEXANITOTLS

TN mmm | ewze | max | sewso BIEE | mpm Netlist
-
=54 A ~ O @)
b A /\O O &> Qe=>» O «=—> A
BRES / O O O
Py EEfTIT
AR e g A
4 @)
HFES @) @)
SVt
T+ —I v EHIINIL,
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e P REExcelit FREND T H(EENH) N\
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s

. Top View / Bottom ViewDEZ M HLVELY

SRITEED
e | EEIE?
P

S /
( IpLFVEISABHIROREISE>TLS )
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HEMLRT
Top/Bottom ?

CID #kEd ~ZHE2 LUERENHFHE~
BLPBNDREZETY—I - HINATEET, mEBENRHEEEL

- B3 .,x=.+ B EE

I.?l

<&

System&&Et& PKGEZET&E

( mauEh. MEERS LPBLHREEERLTS )
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€I #RES ~BE3 BHEBICBE 555~
BLPBEICELBIHFH. rYNEMNDITONS A,
BLENSDHEEET IIVERIZIZERIAI NS

HMEwmmETIL
KSA/N 1\wr—2 EEBRBETIL Nwr— Lo—nN
ETIL EFI ETIL ETIL

DNWWIT:O—AM—:GTIWJW\-D

= | Package - - T % % | ETH##]
= IS T DHENTLD ?
H LLLI i

1 g 1 l! E'L' o g -’j

[ L,P BRI IEEIERASEINNIE j
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BREEARICKDEEICHEITE3IDDFREERLELS
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2 ERRENEH
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€D BHRT (KB ALLPBE A DHES)

LPBA
A%t B#  Cit Dt

ERAES - ZHRAT. [EEH |

\ : EDAY—/L
HRERE-FE - BEALRE ! with LPBiZ# D4+ —< vk
Y2al—Yay - ERALERLGL |

kAKX  BRBALNERELDOTUVLE, OSaL—avITEFAETHLAL
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BEXRAFR : BEOEXLERIFE
FuT I — O RTF LD AIZER SN TRRBIZEEKRDEIIE1TS,

L S I 55 7/n7/y Fv 7iEt F v FiRiEEt Wafer{ERE
/N \d S
Package |™== * svo-vRE || STAHS i gg
Board sy | rca i
g
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ELPBAR : LPBaVALVMBIARET: C
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7 /
LS/ o/ 78z 7 7R ;:,:7 WaferfER: E o e .
I
$ I\ g i I [
Package | srhmsmesran || L EE et i B e I
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&I EDS Fair 201 INov #& TR DEEE
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LPBIEEE DI A —I v ERIZEITSMEE R
= X9 5Y— LAV
44

e 2013 TLYMOZORREF R REBEREHM ORIV L

—183—




g wHroEE

EDARA
[Y—ILEYELT=]

KBk . Nimbickk
GEMDesign#k

BEIA—T YNNI IET DEDAN R NIEDT-
=EIPOTHELITLKDMN?

SEE
[T—R(FESH-T
AFTHAE?]

;
-
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&3 ToolfE7(GEM design)

OEEEFERY—IL
> S4T3YLR
> HBRER

OR,C,GT7A—TYrD A hEHHR—F
> THAVIL—IL—FERTE(R-in)
> HEREERRESIPIfETZXE (G-out)
> BHEY—ILEDEHETR{E(C-out)
> BB OT70—HBEEXIER,G,CEinfout)

§

GEM DESIGN
TECHNOLOGIES

e Cpessmite” b Do el Bt s

Diire jdeh B
3

GemPackage -~

( SRS HhE. DRF—S Y

LSIERET

)

PKGERET

BoardZ% &t

, = b Py BT

-
/
I

EENSTEIETET M
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&3> TooldZ7(Zuken)

> LPB C, G Format[=xthit
> SoC/PKGi#EAE%Et

»BETY/ODICKBINFA T ) MREBERET
> SRTEREITK SRBEES T/ N1 RBET
> HoHHRE T OERISHE

> VATLBRRTOESDO FL—HEY T4
\ J

€113 Tool#FA(Nimbic)
% nApex

s
‘: ’ nWave

LSIEGE PKGE§Et BoardEgz

JLSIEEEH | PKGERE

Boardi% &t

Sim

(547 - P—F by

nVolt

BM,G-Formatt R—rZ kYR B IZHERARETET L VERL - 1T

b7y ETILIE

Sim

_______ UR(THT- J(—F/\v7/) |
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«a LPB,t,,zﬁa— CUPEE/ R ER

1 e on="2.1° e a="20120330°

[LPB?T—V‘yFii"Eﬁ% ]

> R- Fo rmat PCB substrate ract”, roughly floarplanned
» C-Format

package "king” 180pin
d

BERE

now de.
<hip “benny” s |
Bdpinrouse X l‘ﬂ, 5
v nn‘ now devaloping
W

» R-Format
» C-Format

| et ]

AT -

e 2013 TLYMAZIRAREE R REWKRERHT ORIV L

» R-Format
» C-Format
» G-Format

[%Mﬁﬁﬁ

@I [PBIEHE T+~ E(Eo R EH

[LPB?T—V‘yFiﬁﬁﬁi ]

» R-Format
» C-Format

B ERET

» R-Format
» C-Format

Qhemndtlou.;u (lormnem Te:ﬁ) Ltmrmmum JELT

Efﬂ B ”){».\)\r"'hﬁﬂ’} #O/Saﬁf.fﬂ
< het | wer opad | il 8Comn | O ot 2] o o
S o1 0

AD{0] sig
Aol1] sig

1
AD(2] =g mz R 1
Aof3) sg 4507 R 1
... 59 2708 R 1
... 59 278 R 1
Qi) sq 510 R 1
oql... sq 8591 R '

tan | option | Manual |
‘component n GemPackage EITALPB2.0Format

 ReFormat (desin rue)
© mp | C CFomat (component)

| root 7
@ | GFomat (geometry)

¥ Lat system decide on the il names. (.. fekajxooe_C.xm,etc)

paorn| o |

274 20
o 4

.1 %

50 s

24 20 [ round nets, 3 dif pars acknomedoed., =]

236 15 || design dosed : C:¥Murata¥GemDaka¥ ETTAVIEITA-LPB_Formaty2.0_SampleFles¥Board2¥unname d:wk

iCH.. w23 =] || dewansad ¥l aHGonDAaKETTAVIITL. Frmty2.0. St okl Peckausbcioh P
» awnd::d ﬁ:""",;';"“"“"*& r“AV LPD_Form: tzvt deggm‘cm&@dmﬁ
desgnresd: € GerDaka¥EITAVJEITA-LPD_Format2.0_Sampleres¥Boardzfboar d2shvedes.

= LTI =TI TIE TR (B ,é

4)LPB J#4—<vhrH A
LSI/PKG/PCB&%:ti%

CILTHALTY/AO—X R TIRE >0
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OTD [PRIEETr—v P EEo/R5 R

(LPBTA—wurif | M=

PRAR BE
BE omEe SR CvEm e
» R-Format —
> C-Format . |
| mrass ,
» R-Format
» C-Format ——=

P4 BEF @ O D
© BN [m]
[g*ﬁg&ﬁ ] B
I
R IniaE
> R-Format e EaE®
> C-Format [ e
> G-Format So S s
(B axso mwis BEr Ax-FHeoxb WV o1 -Eflco -E- E®
[ g LSI/PKG/PCB®D £ {KE% &+ AT BE
= 73
B S AT ]
BIRFHE Rt !

e 2013 TLYMAZORREZE R REBRERM ORIV L

OTD [PRIEET7+—7 I E(Eo /R 5 20

(LPBZr—wwrtim |

» R-Format
» C-Format

| et

» R-Format

> C-Format
[are%m& ]

» R-Format

» C-Format

» G-Format

[%mﬁﬁﬁ ] ERIRBTERIT

RATFALTREC 2 52
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T2 F5m
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2 GempPackage mzoren & Design Force

Ny —2 /R—R SR

Mimbjc hWav

CIT2 [PRIEE 71—/ EA 1R5T
BTE1O#LLL LA PBIZEEZ3—v
BABLLUVIEESEN=/EVTUVET,
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€T JEITA LPRIEEZ4—7wME |

JEITA LPBE#EI4—TYMNIZFDLSG—TED
FIREEFTIH-HDIZETIIHYEE A,

B UEITA LPBEE A —TYMIRETRIGICHITHHEEETHY.
SBITHTSAF—VICBIT A ERIGED=HDEAELTHIEE
[CKELGRBNEZF-TEY . ERLEDHEEREL. RNIMLEE
ht. ZTDHEELTQCDDERICELESFERELTOEHMNE
H-oTWET,
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@32 JEITA LPRIEE 75— M2 !

ROz ORETICBIT R TSAFI—0IR—DANEEZEE,
HE-RIDAE NEHRTHALPBIEE IA—T VML, BB THELH
Bl HRETHENDLET, FOEOHIZIE., TTEEHYZTIIEL,
HOREMESNEETT,

C-Format C-Format C-Format

CAD
D A CAE

Project Management (M-Format) Glossary

l [

R-Format R-Format C-Format R-Format

G-Format G-Format
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BEZEEICOVWTRESLDEVWSEREZSMELET,
ji ‘)\
ALHICEALTE>THLND?
BEMNERHZD?
EVOERELEERELRATVET,

WIRIBRHE,. EDANVF—DIRELT.
RIBEREHEND T + —2y MERICH => THIETHE.
s EDAY —IWADEAIRH
= 2

NDCEEERXDE. BELEVSODRARELEREHOHLEOTHY,
AHNHEICE T RERECICRITTORMIBDREEERLET,
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&I JEITALIEC/IEEEDEHE

WG13 Collaboration Scheme

Japan T
émﬂcm JNCI \ (IEC International

|—IEICE.TC91 DAWG | |_ TC91 Int’l
HwG13 INC @’%> WG13 y

i =
_| [Duallogo 42

epresentative o
JEITA Hﬂ off of draft STD / IEEE Ei _IE\
by | [TEEE-SA | CAG, NesCom, RevCom

- DASC
—WGs (P1666, P1800,

e P1801 .)
Hand off of draft STD

/ &l Accellera Systems Initiative | /
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T2 =g EDY

Road to International Standard (IS) publication

= To align and set strategies to achieve the target
in a cost- and time-effective way

Org. Process

2/3' Yes of P}members
(Comm ee Draft.fof Vote)

Cost/Time

NP by JPNC
(New work item Propose)

- No membership fee
- Divided IS series

IEC 4+P- z{emee,s Develop FDIS \ Internauonal Standard | ;; s;gr"e"‘ems- Process
TC91 Glsthas ) - Meeting/Travel fee
WG13 | Formanew grcgeg\ IEEE-IEC Dua - IEICE WG13 initiative
L,} e Agreement
(Working Draft)

- Advanced membership
- Full specification LRM
- Meeting/Travel fee

- JEITA EDATC initiative

PAR proposal ~om appreval
(Project Autnorization Request) (Newlmae) SP sor ballot
IEEE
SA 3+ Advmembers ‘ Form anew WG R(

ew Comipit ee)
& | Develop Draft |
BASC al -
WGvaI

CS.DASC
(New Standards Confmittee)

Legend | §it#: Time Limit (Months)

| IEEE Standard

61
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@12 DACADHE (6/3-5 at Austin)
LSI | needs...

. . . H -
+ Mutual Communication Issues in LS| Package Board design

® Tess mutual understanding caused by lack of communication.

+ Design Consistency

) Mismatch in LPB designs makes many iterations.

® None unified format for design parameters and results.

+ Shorten Development Time

B Take long process to collect the data for starting design/analysis.

Enabled by
ILPB: New Standard format

61%

H Solution by LPB Standard format

Conceptual design

Design environment to be
constructed by 6 Standard formats

1. Project Manage (M-Format)
2. Netlist (N-Format)

cut of design
process time

More than 2weeks
cut of data
collection time

Produced by

JEITA EDA Technical Committee /LPB Working Group

http://Mwww.jeita-edatc.com/wg_Ipb/home/Ipb-en.html
Adopted by more than 10 EDA companies.
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4. Design rule(R-Format)
5. Geometry(G-Format)

6. Glossary

Post design analysis

B Improvement

Chip A -
Example data

61%
cut of design time

More than 2weeks
cut of waiting time

Exchange data by LPB format
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()92 R N-Format  FuhERCIT Verilog-HDL (B47F) MM -GNDZIA hEHR
(3)F-Foh C-Format A& -390 0 TR XML (1E)

(B)FF12L-L R-Format  itL—)L-HESTRE XML (BE)

(S)ZAARN) G-Format  ReiRMIE®RT—5 XFL Ver:1.0 (7RIS FR—2a00TVS)

()FOo=orER

AT FAN—N
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aviR—3 bk (C-Format)

Header header ~yd
Global unit HETROBRE
PASE e . yER. wTERe |DNHSDETER
Module socket. /
pot < | WEORAE Wi ST .
port group ! TMEIREET R TIIL - TERE
power domain group B
swappable port/group — RMEIRBETF/RTIIN-T
ﬁmy ;--v____ T L} -
constraint | WEE—SUA, B, Z¥1-BE
specification B U/ OATIE R
reference RO EE T RAT TR
Component phcunent . _4___Wml
| EBsROE WiNE
[2ite]
<placement ref module="30C" inst="30C" x="4007 y="=-€500" />
<placement ref module="DIR" inst="DDRO" x="37000" y="-3200" />
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Golden Sample

EDARF(CHERIEELTAMNET—2LLTIGolden Sample JZEE.
(LPBEE#E I+ — v hVer. 2 1 (LML TVET)

LT LTV
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)7L R-70—

LPB-WGONAZ > 5—3a 20 R(CRBNIZAY. LPBIA—SAENEDS

v BEORNOPRT. LD, ENLIRT—AH. AALTW
AONBEDHISRL,
v ZOR. LPBIREIA— Ty MEETRE. AHRLOH?
AT DMH?
v LPBOERESTHELRT—FREIH? ZNSHESEDOT
LKOHHEIDTL,
y

L

"o yorL oz 70— |
® BAFVITEALTZI4—whDElH |
THE J
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)7L R-70—

LSl Vendor Set Maker | Board Artwork Part Vendor,
___________ IEG N (1) Block | B-7
i Diagram I
PKG C2 ¥ ICs C TEERES
PKG N2 i ICsN DDR, Regi&
N
e MR e TS T Gy sesn
e TOP N2 e
TOP N2
PKG C5
PKGC2 Discrete/CE = . |
z (EERSRN)
PKG C6 r TOP 05 Ulscrese
G& - TOP &5
PKG FE Chec
ToPC7 || TOP N7
X3
PKG C8 TOP ¢9
PKG G5 : TOP G5
-
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BTA57714J)L.LPB

SoC Package Top (Board)
Fow
C N = N
1 | Block Diagram
2 |Ls1 C2 | PinEE#®D NZ | ESRESD
AR L e FETRRE
3 | Floor Plan Cc3 Pin784.0 c3 TEASRDH N3 | BlRE$8A-
MIZ M2 W
4 | PKG Pin C4 | MIZmD
Assignment AT
S | Board C5 | FinPa4om CS | Placementif
Pre Layout $EIEYVOIZ M En3
6 | PKG C6 | ArtworkBzil,
Pre Layout EEINAD
7 | Pre Layout Cc7 Decap. EHon N7 | BlSo=®/B
Check =@ /AR mn
8 | PKG C8 | Wik
Final Layout
9 | Board C9 | Decap. Eiin
Final Layout WS
10 | Final Layout
Check
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)77L R 70—-0DFFL

FNRDE

v UL J0-(5aoT. LPBOEEHBEERE - BA
- LPBESHERMITAER FEIRINERSZLOL
+  LPBIRETA —y MYAIOBCIIIz0N . fAIEERRLIZ0h
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(1)&(3) Set Maker

Block DiagramM Floor Plan

20135115208
LPBEEREIWG
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(1) Block Diagram

LSI Vendor Set Maker Board Artwork Part Vendor,
IR M (1) Biock e
i Diagram
(2) LsI ,

w

(3) Floor Plan i | i

i

—
e
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Block Diagram

Edge Finger
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LSIFF#{EHR (1/2)

<reatures> LSIC-0  HHN5PadE Y IVLEAS
-PCl-Express “el e LSIC-1 PKG Ball Assignft5Pad AssignZBiB{ET3
«GPIO Bus ('Wﬁm. wﬁm) LSIC-2 ﬂﬁﬁﬂiiﬂﬂ?é
<LSI>
Size 7mm
Pad Pitch 110um
Num. of Pads 240 (60x4)
GPIO _PLL DDR-IF | <Power/GND> <Signal>
VDD_CORE 1.2V for CORE FKB4S DDR
VSS_CORE GND for CORE cock 1 K 2pairs
VDD_DDR 1.5V for DDR-IF reset 1 cA 25
o Wi VSSDDR  GND for DDR-IF GPIO 48 pa 16
g || VDD_PCI 3.3V forPCle DM 2
G g VSS_PCI  GND for PCle PCl-Express DOS 2pairs
VDD_GPIO 3.3V for GPIO clock 1pair reset 1
VSS_GPIO  GND for GPIO TX  4pairs za 1
AVDD 3.3V for PLL RX  4pairs
|| L |  Avss GND for Analog Other
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LSIFF#MEHR (2/2)

<Package> PKGC-0 {HBNSPKG Size, Wi, BalliiRh3

Size 27mmO 5 2 4
Ball Pitch 1 PKL:!E-I Boarddﬂfl'L-T_PKb Ball Assign
Num. of Balls 276 Ball (3Row] PKGC-2 REHHFFIZTEMNTS

Num. of Layers 4

<Power/GND>

VDD_GPIO 3.3V for GPIO
vDD_PCi 3.3V for PCle
VDD_DDR 1.5V for DDR-IF
VDD_CORE 1.2V for CORE

VsS GND for CORE & GPIO *1
VSS_PCI GND for PCle
VSS_DDR  GND for DDR-IF

VDD _PLL 33VforPLL
AVSS GND for Analog

*1) CORE GND and GPIO GND must join on the PKG

LA A E R E R LN EN]

L AR R RN E N
LA R RN LR

s e
LR R ]
LR R ]
*e e
LA R ]
LR R ]
s
s

LA R
LR
LR

LR R

LA A E R E R LN R N]

(3) Floor Plan

LSI Vendor Set Maker Board Artwork Part Vendor,
w | [ n BiRA-1
¥ :
| (@ist | [ PGC2 ICGsC_ || IEESSE
PEPL i f PKG N2 iCs N i DDR, Reglif |

(4) PKG Pin |
Assignment

TOP N 3LP Eﬂ; [:

|
[:] : .%m-. '

T
| e
=
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(3) Floor Plan
| INPUT_ | WORK | OUPUT | NEXT |

(a) LPBEE#+3A &+ (GEMDESIGN)
ke np (D) Gem=Design Force PKG C3
s C (c) 7a775> ez (4) PKG Layout
allllir T g g sl (5) Board Layout
(d) Design Force =Gem
(e) LPE#FE HH L(GEMDESIGN)
B ERE 207752 EVFHA
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(3) Floor Plan
BEREREm D A A (ICs C, ICs N)

GND

<module name="XTAL" type="0OTHER" shape_ki="SHAPE.16" x="0" y="0" angle="0" >

<socket name="XTAL" > X1
<gefault>

<port_shape padstack_id="PAD.&" />
< /(default>

<port id="1" x="-2250" y="-1250" angle="0" name="X1" direction="Inowut" type="signal® />
<port id="2" x="2250" y="-1250" angle="0" name="GND" direction="inout" type="ground" />
<port Id="3" x="2250" y="1250" angle="0" name="X2" direction="inout® type="signal® />
<port id="4" x="-2250" y="1250" angle="0" name="GND" direction="Inout" type="ground” />

GND

</socket>

</module>
PINEERO IGC

//-- Quartz crystal unit  —----smsmememeeeeeeee
module XTAL ( X1, X2, GND) ;

inout X1 A6 X2;

imnout GND ; /* PG_NET */ ICs N
endmodule
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(3) Floor Plan
PKG C-Format® Z 1t (PKG-C2=C3)

<port id="A1" x="-12500" y="12500" angle="0" name="NC" type="donlcare” />
<port id="A2" x="-11500" y="12500" angle="0" name="NC" type="dontcare™ />
<port id="A3" x="-10500" y="12500" angle="0" />
<port id="AM" x="-9500" y="12500" angle="0"/>
<port id="AS5" x="-8500" y="12500" angle="0" />
<port id="A6" x="-7500" y="12500" angle="0"/>
<port id="A7" x="-6500" y="12500" eangle="0" />
<pont id="AB" x="-5500" y="12500" angle="0"/>
<pot id="A9" x="-4500" y="12500" angle="0"/> Pir@m

<port id="A10" x="-3500" y="12500" angle="0" />
. PKG-C2

<port id="Al" x="-12500" y="12500" angle="0" name="NC" type="dontcare” />

<port id="A2" x="-11500" y="12500" angle="0" name="NC" type="dontcare™ />

<port id="A3" x="-10500" y="12500" angle="0"/>

<port id="M" x="-9500" y="12500" angle="0"/>

<port id="A5" x="-8500" y="12500" angle="0" name="FKBDO{3]" direction="out" type="signal" />
<port id="A6" x="-7500" y="12500" angle="0" name="FKBDO{0]" drection="out" type="signal" />
<pont id="A7" x="-6500" y="12500" angle="0"/>

<port id="AB" x="-5500" y="12500" angle="0"/>

<port id="AS" x="-4500" y="12500" angle="0" name="XTAL1" direction="inout"” type="signal” />
<port id="A10" x="-3500" y="12500" angle="0"/> pKG_C3

Ty 7o AR
E R =hl|
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(3) Floor Plan
R—R2A7 TS5 $ERH 5 (TOP-C3,N3)

<module name="LPB_2012_SAMPLE" type="PWB" shape_ld="rect_1" x="0" y="0" >
<socket name="PCIE" >
<port id="Al" padstack_id="BALL 1" x="-48900" y="-36550" name="" direction="inout" type="signal" />
<port id="A2" padstack_id="BALL_1" x="-47900" y="-36550" name="" direction="inout" type="signal" />

e="DDR" inst="DDR0O" x="37206.5" y="-3223.2" z="200" angle="270" mount="TOP" />
dule="DDR" inst="DDR1" x="36947.6" y="15911.7" z=" ' angle="270" mount="TOP" />

. TOP-C3
ASRECEAR
module LPB_2012_SAMPLE ();
wire  AGND ; /* PG_NET */
wire  AVDD33 . /* PG_NET */
wire  [15:0] DDRAD ; Ty M2 ME#R
wire  [2:0] DDREA
DDR DDRO (.A{DDRAD),.BA(DDRBA), CAS_N{DDRCAS),.CK(DDRCKD_P), -+
DDR DDR1 (.A(DDRAD), BA(DDRBA), .CAS_N{DDRCAS),.CK(DDRCK1_P), +«-
FKB48 FKB48 (.AIN(FKEDO[7:0)), AOUT(FKBDI[7:0]), AVDD33(AVDD33), -+~ TOP-N3
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LPB Format® A')whk

LSI Vendor

LS]

T S i

PKG C2

e 4

Set Maker

Board Artwork |

| KIcsc
| ICGsN

EDAY—LICEKFE T . BBRIFWMAPYEYTED,
=YL EDEBRTOTSLNFEIC

Part Vendor,
BiRA-7

o
S—

]

l

—

§
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LPB Format® A')whk

2013/11/20  Pagedl

LSI Vendor

Set Maker

j— i e o2
CAD®D

-

Board Artwork |

g
ToP 2 Pre Layout

& F— AR (T IOT TS0

FYMJAMERAKBTED,

= /N POREBRBORBAVI A VZEHLES

Part Vendor,
BiRA-7

il

e
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LPB Format® A')whk

LSI Vendor Set Maker Board Artwork Part Vendor,
BiRA-7

csc | [ mmema
i DDR, Regiié

: =
:
ey

BRIMTSVEMBIERTED. t]
= THHE(1E8[M=>18)

. _ 4

g =
e
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(4)&(6) LS| Vendor

Die PadéBGAD 7 H 1 U E ik
PackagelL 47k

20134118208
LPBHEERETWG
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Reference Flow

LSI Vendor Set Maker Board Artwork | Part Vendor,
BiRA-7

| ICsC
| ICsN

!
ToPR ||
|G

(4) PKG Pin PK
Asugr:meﬂl rOP

=

[TOP C5
[TOP G5
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(4)(6) PackagesXat ML=

1 LSS, LS Die(Outiine® 1 AL
2. PCBZOF IS aPKGO T H 1249k
3 EREMBICRATE Padkage Layout®iT5

LPB Exchange

GemPackage

<
€
r \ LSI Vendor )

ANSYS 4 BGAT H AL AL MO EEERSPCE
SUP1 M LSI Pad P4 A A EHER LS
S.Updated LPB - PCE/RRHT
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*Die 1§45

*PKG C3

-BGA {Fassign

-Pin Group

(2) DietREA B : #HATH—TVF

(b) PKG C3Hi>, LS| Pad->BGA Ratsnest{F Bt
(c) Pad W =& YRats Crossti &
(d) LSIEEANTEZLE S DBGAT 1

¥ W% > PKG C4  (PCB Layout)

*PKG Ca
* LSI Driven TOPKG BGAO W7 Y Pre

(5) Board

Layout

‘LISIDE MBI X TEPCBTO  (6) PKG
KR E LD, swappable  Pre
G ORE Layout
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C-Format® Z 1t (PKG-C3=C4)

<port id="Al" x="-12500" y="12500" angle="0" name="NC" type="dontcare” />
<port id="A2" x="-11500" y="12500" angle="0" name="NC" type="doncare” />
<port id="A3" x="-10500" y="12500" w0 /> 9
‘::;1 id="A4" x="-8500" vv=':2500' 0" f';, Floor Plan#JBA7H1 & Fwl
<port id="A5" x="-8500" y="12500" angle="0" names="FK ' direction="out" type="signal® />
<port id="A56" x="-7500" y="12500" angle="0" names="TK dir s ticn type="signal” />
<port id="A7" x="-6500" y="12500" angle="0"/>
<port id="AB" x="-5500" y="12500" angle="0"/>
<port id="A9" x="-4500" y="12500" angle="0" name="XTAL1" direction="inout” type="signal® />
<port id="Al0" x="-3500" y="12500" angle="0"/> PKG C3
<port id="A1" x="-12500" y="12500" angle="0" name="NC" type="doncare" />
<port id="A2" x="-11500" y="12500" angle="0" name="NC" type="dontcare” />
<port id="A3" x="-10500" y="12500" angle="0" /> - .\
<port id="AM" x="-8500" y="12500" angle="0"/> PKG Pre Layouth's5 74>/ &K®E
<port id="A5" x="-8500" y="12500" angle="0" name=" direction="oul™ lype="signal® />
<port id="A6" x="-7500" y="12500" angle="0" name=" direction="oul" lype="signal" />
<port id="A7" x="-6500" y="12500° angle="0"/>
<port id="AB" x="-5500" y="12500" angle="0" name direction="inout”™ type="power" />
<port id="A9" x="-4500" y="12500" angle="0" name=" direction="inoul™ type="signal” />
<port id="A10" x="-3500" y="12500" angle="0"/>
. ' PKG-C4
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C-FormatZ 1t (PKG-C3=C4)

<|-- Swappable Group -->

<!-- Swappable Port —>

<!|-- Constraint --> PKG'C3

<|-- Swappable Group -->
<swappable group> B
<rel_portgroup name="FKB_DIN_BYTED" />
<refl_portgroup name="FKB_DIN_BYTE1" />
<ref_portgroup name="FKB_DIN_BYTE2" />
< fowappable_group>

<!-- Swappable Port —>

<swappable port>
<rel_port names="DDRDQ(
<rel_port names="DDi
<rel_port name="DDi
<rel_poit name="DDRD
<refl_port name="DD}
<rel_port name="DDRLC
<rel_port names="DDi
<rel_poirt name="DDRDQY(7]" />
<ref_port name="DDRDM[0]" />

< [owappable port>

e r AV BIREDHIF)EIBH

T /
1]
2]
31" />
4T
5]
5]

<l-- Constraint -->

PKG-C4
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(6) PKG Pre-Layout

*PKG C4 PKG CARR A+ *PKG C6
(8D B FDassignDER B4 IZPKG C2 = Bosrd Layout *FixL1-PKG BGAT ¥ 1>/
*PKG C5 B) PKGCSOIRAAH *PKG G6 (7) SI/PI
-{S)MPCEAVSFE. (B ENT- PCBI-TBGATY ¥ DMt - & #7 M O Layout Data check
TH4) C) PKG Layout *PKG R6
-Rule, H 15518
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PKGE&:Et LPB Format® A1)whk 1

LSl Vendor | | Set Maker | Board Artwork | | Part Vendor,
PKG BGAD T H A A FDRBHPBOANT—BTEDD e
mbmmsm\ (ﬁt’@lt?-:.?b‘t?@l#&xttb)
| [PKGC2 | ICsC
| PKG N2 , , | ICsN
Die . iR . |
; P | _ToPR ||
- FOP N W_J | S
TOP N3
PKG C4 o | Disretelc . 2mEmE
PKG C6 TOP 05 Discrete
G& TOP G5
PKG G
TOP C7 || TOP N7
| PKG C8 TOP (9 |
. PKG G2 TOP ¢
TPKG RS i

m Copyright®© JEITA EDA-TC LPB-WG All Rights Reserved 2012-2013 2013/11/20 Page51

PKG:E%Et LPB Format M A)wk 2

LSl Vendor | | Set Maker | BoardArtworkl | Part Vendor,

AHER#, LS| Pad, PKG BGAD 7 H 1 > A MeasibilityD 7 — k7 — 2~ D 2
24—FRy2BBL, EFEANE—BLEOT. E70CA0“H5"H MR

t‘t"ﬁotﬁt\' :"I:Itzt‘llllﬁlf’-:fbmil‘ 1BTTED
ToPR ||
|G
Discrete|C
Discrete|NL__

PKG RE
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PKGE&:Et LPB Format® A!)wk 3

— D TA—=TYERHTOECR T I7ENTINDT2, LS), Set, PCBAS
EOTORRIZNTEH, 2HOETRENERTED
Y FRBICTYIT—rENLBHOME(CR)E 7 -HETED
FUZ=—&, BEFIOPKG AssignlZE N 122142 2 "H S
| ()teh |

lpcgﬁg LPB Exchange Area

(3M5)

&
-
>nrIs. ~

n
@
g

!
o

@eh

£
D

4. BGAT H A AL O EEERSPCE
LSI Pad P4 A A EHER LS
S.Updated LPB - PCB/RRHT
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(S)PCB7—k0—7%
Board Pre Layout/ 5 Final Layout

20135115208
LPBFEEEREIWG
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Reference Flow

LSI Vendor Set Maker Board Artwork Part Vendor,

- b -
| T
rop N\—f e Layout

ilil8

PKG C5
PKG C4
TOP ¢
TOP &5
N |

Ul
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(5)Board Pre Layout

(a) LPBEE#:A3 (GEMDESIGN)

PKG C4 (b) Gem=Design Force

TOP C3 (c) EEESKH Plfc SE

TOP N3 PKGESHDLTHE A (7) SI/PI check
TOP R (d) Design Force =Gem TOP G5

(e) LPBREEL(GEMDESIGN)

RENIHIT R
(a)LPBER#A+3AH+ (b) Gem=>Design Force (c) ERESER
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(5)Board Pre Layout
| INPUT | WORK | OurPUT | NEXT |

(a) LPBEE#A7 (GEMDESIGN)

PKG C4 (b) Gem=Design Force

TOP C3 (c) EE{ESAHE PKG C5

TOP N3 PKGESHOYTEE TOP G5 (7) SI/PI check
TOP R (d) Design Force =*Gem TOP G5

(e) LPBM#HL(GEMDESIGN)

<port id="R24" type="signal™ y="-1500" x="10500" name="DDRDQ[0]" direction="inout"/>
<port id="R25" type="signal” y="-1500" x="11500" name="DDRDQ[1]" direction="inout"/>
<port id="R26" type="signal” y="-1500" x="12500" name="DDRDQ[2]" direction="inout"/>
<port id="P24" type="signal" y=" -500" x="10500" name="DDRDQ[3]" direction="inout" />
<port id="P25" type="signal" y=" -500" x="11500" name="DDRDQ[4]" direction="inout" />
<port id="P26" type="signal" y=" -500" x="12500" name="DDRDQ[5]" direction="inout" />

PKG C4

<port id="R24" type="signal” y="-1500" x="10500" name="DDRDQ][7]" direction="inout"/>
<port id="R25" type="signal” y="-1500" x="11500" name="DDRDQJ0]" direction="inout"/> PKG C5
<port id="R26" type="signal” y="-1500" x="12500" name="DDRDQ[2]" direction="inout"/>
<port id="P24" type="signal” y=" -500" x="10500" name="DDRDAQ[6]" direction="inout" />
<port id="P25" type="signal” y=" -500" x="11500" name="DDRDQ[3]" direction="inout"/>
<port id="P26" type="signal” y=" -500" x="12500" name="DDRDQ[4]" direction="inout"/>
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Reference Flow

LSl Vendor Set Maker Board Artwork Part Vendor,
BiRA-1

PKG C5

U

o
—
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(5)Board Pre Layout

(a) LPBEE#HA#(GEMDESIGN)
(b) Gem=Design Force

TOP C3 (c) BEESHR o
TOP N3 PKGIESEIDY TER ToP Cs (7) Pre SI/PI
TOP R (d) Design Force =Gem ToP G5 Check
(e) LPB®EHL(GEMDESIGN)
(d) Design Force =Gem (e) LPBEZ 1 L (GEMDESIGN)
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(5)Board Pre Layout

(a) LPBHE#A#(GEMDESIGN)
(b) Gem=Design Force

TOP C3
100 K3 (c) BEESHRR i llrs (7) Pre SI/PI
e PKGIESRINY THM ol Check

(d) Design Force =Gem TOP G5
(e) LPBRZEEL(GEMDESIGN)

<placement y="-8223.2" x="30206.5" mount="TOP" angle="270" 2="200" inst="DDRO" ref_module="DDR"/> TOP (3
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