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DEME L WFFEE SN U TR et DO EH AT I L OGRET B BIEEAN I W T OB ERIEE ., THiRac#irn
ExATH T ENAREIC /R D,
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ASP-DAC O 1 [BIHDOE#IZ 19958 A 30 H/rH 9 H 1 HIZHT THIEA v EOHAa R v
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ASP-DAC 2015 OB A K 112", —MG#H & LTiE, 27 VE» HEM S 7z 318 fRDiw LD
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» ASP-DAC 2005 THER SN X OF N0, SIHAER ERN LT OROMRITHR bR EE 527
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A X A hL AT

The required technologies for Automotive towards 2020 ](;]J;(l)oscvlzo(l;)rpora tion, Japan)
Atsushi Takahara

Programmable Network (NTT Network Innovation
Laboratories, Japan)
Noriko Arai

When and how will an Al be smart enough to design? (National Institute of Informatics,
Japan)

F3 By a D& A ML

R tyvare 2L

& v 23 7 28! Internet of Things

¥ w33 7 3S: New Challenges and Solutions in Nanometer Physical Design

e & v 23 > 4S: Machine Learning in EDA: Promises and Challenges in Selected
Applications

& v 33 7 7S The Future of Emerging ReRAM Technology

& v 23 7 9B: System-Level Designs and Tools for Multicore Systems

F4 FTHEAF—R e TF—F DX A RV

TEZE Tyiar e XA R

¥ v ¥ = 7 5S! Car Electronics

T T

& > 2 3 > 8S: Technology Trend toward 8K Era

&~ 33 7 6S: Challenges in the Era of Big-Data Computing

SF VR

& > 3 27 9S: IP base SoC design and IP design innovation




#*5: Tutorial ®% A kv

ey Z | TR ZA hv
Ultra-low power ultra-low voltage design techniques in Fully Depleted SOI
1 2 HRF[H] .
technologies
2 2 IK§f#] | Leading-Edge Lithography and TCAD
Normally-Off Computing: Synergy of New Non-Volatile Memories and
3 2 WM ;
Aggressive Power Management
4 2 ] | Hardware Trust in VLSI Design and Implementations
5 2 K] | High-Level Synthesis for FPGAs: From Software to Programmable Hardware
6 2 Kt | Electronic Design Automation for Nanotechnologies

7 6: Best Paper Award 23% 5- & U725

WA A - EBE

1C-1: "Quantitative Modeling of Racetrack Memory, A Tradeoff among Area, Performance, and
Power," Chao Zhang, Guangyu Sun, Weiqi Zhang (CECA, Peking University, China), Fan Mi, Hai
Li (University of Pittsburgh, U.S.A.), Weisheng Zhao (Spintronics Interdisciplinary Center,
Beihang University, China)

7 7: 10-Year Retrospective Most Influential Paper Award 23% 5 S 7=

WA L B

"Thermal-driven multilevel routing for 3-D ICs," Jason Cong, Yan Zhang

£8 FYA L - 2L TR MCTEB SR

FSH ML A BV EH
1S-1: "An HDL-Synthesized Gated-Edge-Injection PLL with A Current Output
Best Design DAC," Dongsheng Yang, Wei Deng, Tomohiro Ueno, Teerachot Siriburanon,
Award Satoshi Kondo, Kenichi Okada, Akira Matsuzawa (Tokyo Institute of

Technology, Japan)

Special Feature

Award

1S-23: "Circuit and Package Design for 44GB/s Inductive-Coupling DRAM/SoC
Interface," Akira Okada, Abdul Raziz Junaidi, Yasuhiro Take, Atsutake
Kosuge, Tadahiro Kuroda (Keio University, Japan)
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X 1 Huse R SR 2K

700
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500
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- 100
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§S88§S5585s¢8
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£ 9 HADDL O HERBE L BRI EDDEEG

. ’02 03 ’04 05 06 '07 ’08 ’09 ’10 11 12 13 ‘14 15
138

AR 24 42 36 46 51 44 31 50 33 31 24 24 26 28
(E15) 9% | (18%) | (12%) | (7%) | (12%) | (11%) | (9%) | (14%) | (10%) | (10%) | (8%) | (8%) | (8%) | (9%)

ESNUN 269 235 291 692 424 408 350 355 340 300 287 311 343 318

WA, WFGE53 BRI O SCeFRdicts X OMRIRGR SCH & % 10 1279, ASP-DAC 2015 T, #f%esmr%
18 R /3HE L Cami LD ot &L RS DIRE Z AT o 7o, Al SRR 20 o T2 08, 738 1 o
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7100 BB oG SCH AR E & BRGSO

WAk WFIE 5 Btk | BRIREC | BRI
1 System-Level Modeling and Design Methodologies 27 10 37.0%
2 Embedded System Architectures and Design 21
9 25.0%

4 System-on-Chip Architectures and Design 15
3 On-chip Communication and Networks-on-Chips 24 7 29.2%
5 Device/Circuit-Level Modeling, Simulation and Verification 11 4 36.4%
6 Logic/Behavioral/High-Level Synthesis and Optimizations 20 6 30.0%
7 Analog, RF and Mixed Signals 13 4 30.8%
8 System-Level Power and thermal management 23 6 26.1%
9 Device/Circuit/Gate-Level Low Power Design 13 4 30.8%
10 Embedded Software 27 9 33.3%
11 Physical Design 23 8 34.8%
12 Timing and Signal/Power Integrity 11 5 45.5%
13 Design for Manufacturability and Reliability 28 10 35.7%
14 | Test and Design for Testability 16 6 37.5%
15 Security [and Fault-Tolerant Systems] 16 6 37.5%
16 Emerging Technologies 12 4 33.3%
17 Emerging Applications I (Bio+nano+3D+quantum) 7 3 42.9%
18 g;e:ir;% e?)pplications II (Energy+EV+IoT+Smart grid+ 1 5 45.5%
& wt 318 106 33.3%
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(270 40) LD L BIMFERHI LTz, B TH 2 A AR D OSINFLIT LD 53%D 224 4T
HoT,
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800
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700 Europe & Others
600
500 ONorth America
400
2 &% 300 OASP
200 (exc. Japan/Host Country)
100 mJapan/Host Country
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SNSRI ST m6rand Tota

# 111 AABMEED HARNLDBMER & IR HD 5EIE
(F2— MU TNDHDEINE ZFRL)

Hy f 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
AA 253 316 B 494 450 B 305 B 247 B 261 B 224
E1A) | (69%) | (61%) (70%) | (66%) (62%) (54%) (60%) (53%)

2K | 429 | 515 | 516 | 708 | 685 | 412 | 492 | 367 | 458 | 259 | 434 | 270 | 422
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ASP-DAC D4R OBIETEL K 121237, SlEkiE . WFETHARBICROIER TS D,

# 121 ASP-DAC 04 # OB T &

e BRI T 7 Ho B i 1 FEITEER
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ROI—AT7r—A

r—2® INV1EX B T1-Y DEBE. HEEAN
HBEAICEB(BREE=05V) Vdd=0.5v
Temp.(°C) DeIax‘sz Power(W
RO(INV X 11 E%)D34 BB HWorsti T a WIET
31.1 nW X11 =342.1 nW / 0 1.7514E-09 | 2.3932E-08
25 1.7614F-09 2.3814E-08
- N = /7{ 1.6623E-09 | 2.5259E-08
40 \WULTIZHIZ 2R EAHDI5E. EREEE TIFS 100 1.5986E-09 | 2.6264E-08
M INVEER T S Tr.OY A XDowndN b B 125 | 1.5364E-00 | 2.7314E-08
Tr.OHAXE1/1012F B L. EEREFEE04VIZFIF3L.
HEBEAITBEMIZ1/10ERELT HBEENIE 348X11=38.3 nW
COB, BREIT1065245L C OB, BEDWorstfE 26.3ns
134 ns = 134 ns
RIBBNMERR B,
==L, B orstfiEl& Temp.=25°C DEED T, 568MHz = 38.02MHz
176 ns” = 17.6 ns s
568VHz = 56.8MHz lNV%&\N)QEE; ﬁggﬁ
LY RIEEERIRBA1/10L7%5, Temp.(C) | D Power(W)
-40 2.6336E- 1.0164E-09
ZO5—RTIE. o5 tasneoa Yo 2a0sec00
EREEZ05V=04VIZERT &Y. T B
Tr YA ZENKLEG A REBER BB OETENI5ND M0 9180 .90
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INV1EX 35 7=Y) DBEE. SHEE S
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EEEEICER(BREE=0.2V)

ROFRIESNVEE K% 1/14.13us = 70.8kHz

SIEEER R M700kHZAAR B IES. BEEE
#LIF3M. INEBRETDTr.OY A XUPHRE

-
TrOY A XE106EIZTHE.

vdd=0.2V

Temp.(°C) Delay(s Power(W)
-40 1.4132E-05 5.1091E-13
-25 9.0682E-06 7.8909E-13

0 4.0518E-06 1.7750E-12

25 1.9232E-06 3.8568E-12

75 5.5591E-07 1.4818E-11
100 3.3336E-07 2.6409E-11
125 2.1209E-07 4.4632E-11

BEA0FICHDERET HE 1.413us DT
RIEBN{ERERERIE 708kHZz

HEBAIT10ELRELT.
0.51 pW = 5.1 pW

0.62us = 1.61MHz

:G)ﬁa)vs\iﬁwWorstEld:\ 385 pW

CNVIEBEYORE. HRES

vdd=0.3V.
fFL. HBRBADWorstllETemp =125C DEHED T, Temp.(C) ; ¢
446 W = 446 pW TR vy EEYSTYT
0 3.02456-0%_| 4 _
25 1.8559E-07 8.1636E-11
:0)/7-—1‘6[1‘ 75 8.0227E-08 9214E-10
100 5.6545E-08 2%91E—10
S 125 4.1368E-08 3.8591F-10
Tro A XZERBTHEVE.
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IRNF—HEDOLLE T iEiREH

BEBEO I AL a v #ER—RMIS. REREETOEREHEEHD
WorstlEDFEZHLTH 5

Worst{i
Delay 0.2V, 0.3V 0.4V, 0.5V 0.6V 0.7V 0.8V 0.9v
-40 ([[LA4132E-05 _ 6.2727E-07__ 2.6336E-08 ) 1.3432E-09 ~ 1.2045E-10  2.7741E-11  1.3468E-11  9.0727E-12
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Power 0.2v 0.3V 0.4v 0.5V 0.6V 0.7V 0.8V 0.9V
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Worstfi ' WorstfE X Worst{#
PD Worst 0.2 03 0.4 0.5 0.6 0.7 0.8 0.9
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BliR#ME s
20.00%
15.00%
10.00%

5.00%

\

0.00% > 2
-40°C  -25°C 0°C 25°C 75°C  100°C 125°C

-5.00%
——0.2V ——0.3V 0.4v 0.5V ==0.6V ——0.7V —=0.8V —=0.9V

0.5VELF ClE. 0.5%KREDELELE ST,

—108—



R REICES1 SYEEEH REO
e

HR

- HEEEER

- Triple-gate FINFET&EETIL/INS A—4
- FE@IZAWBinv iBEDRE

- DN BREETIROBERELET

« AR—Y—EH+SDEHDEH

- [AIIEAR—RX TOFInFET&HE 1L

- SE X

—109—



AREEN

de 5
* B®

- REKROTOERIL—ILTHSH16nmMLEDTH/O0C Tk, ThET
DHFNENF=TL—FT—B OISO R 4h S KEEZFDFInFET
ABITLTWS,

- BH
- FinFETIX3D#EETHB1=8. FOFERCEL/ELTL—F—RILRLES
LEZOND, A T—< Tl FINFETOFLERCOEFILILEEITS,

- ETIEL=FAERCZHERAL. BEER—X TOGHE TR Tod D
BILZ1TI0
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Triple-gate FINFETEETIVING A—%

Rgeng

R
Goesr_| Cosov Codov | Courr

Reosce Rearain

Coss

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

FiINFETERBER S nodes collapse.
(BSIM-CMG 107.0.0 Multi-Gate MOSFET Compact Model Technical Manual)

FINFETELA 7R85 A—4
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EFflil— L Sinv i5EDIRTE I

- BBY
- iR RIS AR ARV ARBEZRE T Do

- Fi&

- 16nmFINFETR U 16nm T L—F B Tr. 2 TRR— DO i [EIR%
#ER, FRTRUF=A 2 /\—2DTpdZ% ElEEsim.(HSPICE) Lb &3
%o

- 16nmFL—F&IZDL Tl NangateD45nm® inv. 5D a
1)>%- <. AD/AS/PD/PS/NRD/NRS%E&E

- PTM*16nm FinFET/HP IZDWLT. 16nm>7L—7F & /HP LRI
D Tpd&%EBpmos/nmos®DNFINZ R 5.

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

SEEICALBiny BEORE |
- §RAHEEE

x1
x2
i; x4
x 8 >
- _= 10IfF]
PWL 100[ps]
@0%-100%VDD
1Ofum] x == 10[fF]
100[um] §4
500[um]
@16nm(ITRS2007*)

& % ITRS20070) Interconnect[Z# LT, 2011(Gate length16nm)@) Capacitance per unit length for global wires
(pFlcm) #%1.8-2.0 LS THY., CSTlE2.0%2 A, 100pm— 20fF, 1mm $H7=Y D RC delay ¥ 487ps &% D T, 100pm—
4.87ps — 243.5Q &LT=o

BB SaL—4:HSPICE(v2012.06-SP1)
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FElilC AL \Binv B EDIRTE I

* PTM 16nm/HPDL AT b INT A—4

Lg=0.020

PTM-MG FET Models ITRS Version 2.0#&}l

FPITCH=0.042

FPITCH=0.042
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SEEICALBinV B EORE |

* NFINDRTE

- FEEOSIm#ERLY. NFIN(p/n)=3/2 TFIinFET&
Planer®Tpd A3zt iEHi,

- FHEiZ 1T 5FInFETIENFIN(p/n)=3/2&£9 %,

_M
JL—F 30.12 31.38
FinFET 35.84 32.36 2/2
FinFET 26.12 32.36 3/2
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7Y SHEEFNADREBLEN

« TopfllZU> O ARECirtop
- BSIMTUTOEFILRETES

o Crriop = {3.467 x 10711 ln(

€sp-1077

-11 )
T ) +0.942 x 10711 - H,

LES—';} x {TFIN + (FPITCH — TFIN) - CRATIO} - NFIN
- EROEFILE LD Field Solver DfRMTHER % L% - TR T 3,

 SideflZ1) > OB ECirside
- BSIMTUTOETILXEES
* Crrsize = 2 X|Crringeap (Wy, Trsa, LRSD)|x HFIN x NFIN

L mBETIEELN
- 3D Field SolverDfg#ri=&LY. LDETFILRZEHT S,

JVoOBEETNROEREEE |

- 3D Field Solver
- Raphael D-2010.03, Synopsys Corp.
- ARERKEZEA,
- RR—ILIE&IZRaphael RC3DEEZEELH T 3,
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Isp Irsd
2.00E-08| 5.73E-08
4 00E-09| 547E-08
6.00E-09| 5.20E-08
8.00E-09| 493E-08 Y
1.00E-08| 4.67E-08 TSILI=9.00e-9
1.20E-08| 440E-08
1.40E-08| 4.13E-08 TM3=0.50e-9
1.60E-08| 3.87E-08
1.80E-08| 3.60E-08

TGATE=9e-9 2.00E-08] 3.33E-08 TM2=7.65e-9
Isp
(W) {TM1=TOX=1.35¢-0 | epsrsp=3.9 TM1=1.35¢-9
wE
TMO=HFIN TM0=2.60e-8
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2V 0BEETINAOEREEH

16nfet_pm.mht

TM2=7.65e-9 TGATE=9¢-9
(W)
Pty ] TM1=1.35¢-9 -
TM0=2.60e-8 HFIN=2.6e-8
' FPITCH=4.2¢-8 g
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7V OBEETINADEREEH

TSILI=9¢-9
TSILI=9.00e-9

Hrsd=18.5e-9
Pos=3.550e-8

TM3=0.50e-9
Pos=3.500e-8

TM2=7.65e-9 .
Pos=2.735e-8 HEPI=9.5¢-9
S/IDf TM1=1.35¢-9
Pos=2.600e-8

TM0=2.60e-8

HFIN=2.6e-8
P0s=0.000e-8

FPITCH=4.2¢-8 g
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TV UBEREFNROBREEE |

- UTO#HA &1t T3D Field Solver&bhMiaE L3,
- Cfr,topl=2WLV Tl BSIMODET LK,

€sp-1

o Crrrop = {3 467 x 107 - In (T) +0.942 X 1071 - Hygq -

Z—’;} X {TFIN + (FPITCH — TFIN) - CRATIO} - NFIN

- Cfrsidelc2WVTIE, L TFTOETILKXZEH

€sp-10

o Crrsige = {1.656 x 1071 .1n (3 T ) +0.347x 1071 . H,, -

E—”} x 2« HFIN - NFIN
LSP

JEITA Nano Scale Physical Design Working Group 70

—115—



7Y SHEEFNADREBLEN

2.5E-17

2 0E-17 >§\ - Cfr(Simulated)
\ « Cfr,top+Cfr,side(Closed form)
_ 15E17
E s
1.0E-17 +
5.0E-18 W‘F_%
0.0E+00
o] 5 10 15 20
LSP(nm)
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ANR—Y—iEHi+SDIEH OEH |

« BSIMOETILE LY. SDOBIESE 0 lTLLT,

P rsd = NSD ireq
_ #MAX_SZ'Z 43 .4
MT‘Sd(NMOS) =522+ ( NSD )0.680 - (3.41)(1026)
1 9.68x1022 NSD
UM ax 4.9 29.0
- Upsq(PMOS) = 449 + e ew — (3_41x1026)
(9.68><1022) NSD

q = 1.60217657 x 10719
NSD = 3 x 1071° (PTM-MG HSPICE Model Card for 16nm LSTP NFET/PFET )

RHORSD 5.33E-06 5.13E-06
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AN——iE#n+ SDIK I DG H I

- BIE®RHORSDZ &AL . 3D Field Solver TR R—Y—
EH1(Rsp)+SDiEH(Rrsd) 2 EH T3,
- Raphael D-2010.03, Synopsys Corp.
- AREREEZEA,
- RAR—TLI&IZRaphael RC3IDIEEE LT T 2.
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ANR—Y—iEHi+SDIEH OEH |

00O

Rsp+Rrsd (Q)
LSP(nm) (Raphael, CRATIO=1)

2 5.91E+02

4 6.40E+02

6 6.89E+02

8 7.39E+02

10 7.90E+02

12 8.43E+02

14 8.98E+02

16 9.55E+02

18 1.01E+03 | = ‘

20 1.08E+03 il s J

LT —mn e o Lo
RHOC(Equiv.)=1.5e-12/0.5¢-9
=30e3 — |
>\ TM3=0.5¢-9 TM3=0.50e-9

TM2=7.65e-9 HEPI=9.5e-9 | M2 TM2=7.65¢-9
TGATE=9¢-9 <o RHQORSD=5.33e-6 |rsd
(:g) TM1=TOX=1.35¢-9 RHORSD=5.33¢-6 TM1=1.35¢-9

TMO=HFIN=2. TM0=2.60e-8

s Ports
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LSPEEFERCHEIR I

- FIEETORFTrTHLONT-LIT DR,
- LSP vs. DU RE
- LSP vs. AR—Y—E$1+SDiE

2.5E-17 1.4E+03
—e— Capacitance(Gate vs Fin+RSD)
-=»~- Resistance(Fin+RSD) _x 1.2E+03
2.0E-17 > -
60 X 1.0E+03
55 = - =
g 1oel 8.0E402
E 0 g e
c = b
o {7}
g® 8 1.0E-17 6.0£402 2
< S
— 40 o [
4.0E+02
» 5.0E-18
30 2.0E+02
0 4 8 12 16 20
LSP(nm) 0.0E+00 0.0E+00
0 5 10 LSP(nm) 15 20

EI3&~— R TOFINFETH&E{L |

* EIEA—R T, (GEHGEIERRE OR/MEZE BB ELT-FInFETDHiE
{LZREST Do

+ FiInNFETOZFAERCIZIX, TRETTROLIIVOBESLUVAR—
H—iEfi+SDEHRZE AL S,

- FRMEIERZETIC. FEMIZERT 511N\ —3DL L7 eREIC
I I

xN

. Delay ,

Rece ive%;_
xN
77

[E&S Sal—4:Synopsys HSPICE 1-2013.12-SP1-1

Voltage source
PWL 100[ps]
@0%-100% (xVDD)

Pre Driver
driver Wire load

(L: length)
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« E{fiinv.L LTIk

LSP
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B3 N—RATOFINFETHRE{L I

- FHl%ER (N=4, L=100[um] Diz&)

[

w

[S]
[
fy
o

Z 125 \ 7 155 \
= \ = \ /
& =5
3 120 — 3 150
\_/ z \ /
€ 115 * 145 ~
11.0 ‘ \ \ w 14.0 : | : )
0 5 10 15 20 0 5 10 15 20
LSP[nm] LSP[nm]

- LSP=6.8[nm]{+iE TTpdDER/IMEA AT HE,
- RK10%F2E DB IEHh S EA AT HE,
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« BR/MEBIERETOLSP, N, LOFEES

LSP(nm) o

8.0
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4.0
2.0

7 100
0. 0 il &

L(um)

BIE(EIZx 9 HLSPORBEIEIT. EEREICH T HREMELY,
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* FINFETOFARCH S DREARIZOWLT, ETILEETT-
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» ETIELI-FARCH 7 2B AL, BREN—RATERE
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- RELDORHER. RR10MEEDOEBENETHIL .

- REEIZBLTIL. powerDESIZEFEHL. EEDIE
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JEITA | - JEITA-JSIA #8682

L JEITA EDPAEMEMEZAR

EDA-TC

LPB(;_OSI Package board) AT —F20 5
L—

http://lwww.jeita-edatc.com/wg_Ipb/home/lpb-en.html

N ~
cSIMAIN—(BESEE)
Toshiba, Fujitsu semiconductor, Renesas Electronics Ricoh
Canon, Sony, Panasonic, Denso, Nokia
Fujitsu VLSI, Sony LSI, NEC System Technologies
Toppan NEC Circuit solutions
Zuken, Cadence Japan, Mentor Graphic Japan, StayShift(nimbic)
Fujitsu Advanced Technologies, Gem Design Technologies.
ANSYS, ANSYS Apache, ATE service(Sigrity) Else,
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T Web2 D £IE,
B EELEFSWG
. JBESWG FELEHBSWG -LPB74—2 b ERO7=5HN 2.
EELICMITTOESR.

3DODSWGHERT H LT, 74—2YOEREFED

BELPB7#—2vbhA—k2y7

& preparation
¢LPB-WG start

ALPB V1.0 ALPB V2.0 ALPB V2.1 ARef. Flow

AGolden AGolden
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@ EDSFair2009 ® EDSFair2011 (Updated)

@ EDSFair2011Nov.
® EDSFair2012 | ® EDSFair2013
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LSI Vendor Set Maker Board Artwork Part Vendor,

____________ O ME (1) Block St
Diagram

v
(2) LSI PKG C2 i ICsC EEIRELPR
= . T
ShaEBiLiR PKG N2 i 1Cs N DDR, Regiat
W
(4) PKG Pin PKG C3 (5) Board TOP R "
Assignment DR Pre Layout Bimpt#l
TOP N3
PKG C5
PKG C4 Discrete|C PRESE
; (B2ZEIBRI)
PKG C6 Discrete|N
(6) PKG PKG G6 (7) Pre Layout =
Pre Layout PKG RG Che
(8) PKG (9) Board -
Final Layout Final Layout 5 3
PKG C8 - ' LPB*ﬁ:&jT_
PKG G8 :
(10) Final Z=
< LayoutCheck N 7‘\/'\0)”“'*"5

R
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-

lPCB&ﬁ LPB Exchange
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D-Force

GemPackage
GemPackage

Chay

Set Maker

k LSI Vendor )

Board Artwork /
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I74ILEERDH| (C-Format)

Header header NZ) % T *E % 55 5@

Global unit BT RDRTE e
padstacke T sEA R Rectangl]  J @ — IR

shape
e Sﬁ WFES, <R, VIR, WFERE "Wﬂa’ém”ﬁ LT
Module socket
port
port group IR RE IR TR T I —T%I8TE
power domain group = e

swappable port/group IO BERIR T /i T —T

Ll MFEL TN b e

frequency

constraint BMAE SR BT, 2F1-RE

specification
reference ISR T O D IE G T s 2 EE
Component placement HaETOY DL E
EBERDBC EIEHR
[ECitifn]
<placement ref module="SOC" inst="SOC" x="400" y="-6500" />

<placement ref module="DDR" inst="DDRO" x="37000" y="-3200" />

20145 F =7 JUUMN—  LPBAHAGRET ) —F 2 J Ib— Tl &4+ 4.2.1
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C-format® & (451)

<port id="A1" x="-12500" y="12500" angle="0" name="NC" type="dontcare" />

< ) 1 y="12500" angle="0" name="NC" type="dontcare" />

< Pad}X:LT\ %0)3} y="12500" angle="0"/>

< y="12500" angle="0"/>

<port id="A5"""x= 00" y="12500" angle="0"/>

<port id="A6" x="=, 500" y="12500" angle="0"/>

<port id="A7" x="-6500" y="12500" angle="0"/>

<port id="A8" x="-5500" y="12500" angle="0"/>

<port id="A9" x="-4500" y="12500" angle="0"/>

<port id="A10" x="-3500" y="12500" angle="0"/> PKG_CZ

<pori 7|—\_ I\EE%ﬁJDBGA*‘yl\ gle="0" name="NC" type="dontcare" />

<por 7&’{)"%;&7)]5}]” gle="0" name="NC" type="dontcare" />

<port 1a="A3""] ="-10500" "y~ “angle="0"/>

port id="A4" ="-9500" y="12500"w. 'e="0"/>

port id="A5" ¢-8500” y="12500" angle="G* name="FKBDO[3]" direction="out" type="signal" />
port id="A6" -7500" y="12500" angle="0" name="FKBDO[0]" direction="out" type="signal" />
port id="A7/ 5500" y="12500" angle="0"/>

port ic 4, B .
port
port

N A ———— le="0"/>
%ﬁ(ig;'@ﬂﬁﬂﬁ(gﬁé FIe:"O" name="XTAL1" direction="inout" type="signal" />
3 SET A0S le="0"/>
e mR—SBE ° PKG-C3

<port id="A1" " ="-12500" y="12500" angle="0" name="NC" type="dontcare" />
<port id="A2t =t A1ENON L—112ENN_angle="0" name="NC" type="dontcare" />
<pori ngle="0"/>

—+ —
por Pad-BGAIEGEISI(C ng:e=”8”/> eeoors .

pori \ nale="0" name=" " irection="out" type="signal" />

pori &5BGA7U-’{>%J&_9.-0 —a2="FKBDO[2]" direction="out" type="signal"/>

port .ngle="0"/>

port id="A8" x="-5500" y="12500" angle="0" name="VDD_PLL" direction="inout" type="power" />

port id="A9" x="-4500" y="12500" angle="0" name="XTAL1" direction="inout" type="signal" />

port id="A10" x="-3500" y="12500" angle="0"/> PKG C4

TEBBTSEPBIA—IVYMNIRELEEVDREFTTEZAED. £

S S
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C-Format~MD Xy IRl gEE V& #RE

<!-- Swappable Group -->
<!-- Swappable Port -->

<!I-- Constraint -->

ATV EIRE IR R

PKG-C3

<!-- Swappable Group -->
<swappable_group>
<ref_portgroup name="FKB_DIN_BYTEQ" />
<ref_portgroup name="FKB_DIN_BYTE1" />
<ref_portgroup name="FKB_DIN_BYTE2" />
</swappable_group>

<!-- Swappable Port -->

<swappable_port>
<ref_portname="DDRDQ[0]" />
<ref_portname="DDRDQ[1]" />
<ref_portname="DDRDQ[2]" />
<ref_portname="DDRDQ[3]" />
<ref_port name="DDRDQ[4]" />
<ref_portname="DDRDQ[5]" />
<ref_portname="DDRDQ[6]" />
<ref_portname="DDRDQ[7]" />
<ref_portname="DDRDM[0]" />

</swappable_port>

<!I-- Constraint -->

N

P

R—REEEDLI 7O NEH
TEEREZFIUNTES. pKG-C4

- ATV EIEEDHIIZIENN

Syl —SnBR—RICRET
40 BEREEDET.

CCCBE—DMHIAHN DB,

LPER R R=E ) B

RET KRB RATRE
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et
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LSI Vendor Set Maker Board Artwork Part Vendor,
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Top C3§ (5) Board

(3) Floor Plan
-Top N3 Pre Layout
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= J)NJOBZIERDRAVNVIRIEZRLE S

e
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LPB Format® A1)k (£{K¥%38) 3

LSI Vendor Set Maker Board Artwork Part Vendor,

______________ ! _S_I_m%___:] B
v

ICs C FEEEDR
1Gsv_ |\ DDR, Regh¢

(3) Floor Plan

U

e
—_—

B SIS EREI R TE S,
—— S TEMIE (18R =1 )
.

™S~
(_\A S~— l

EEE&ET%EDA
Y—ILHEZS !

Lo

\_
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Part Vendor,
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[ FrRocz I ICs C
PKG N2 ICs N
Die W W A

(4) PKG Pin Py topcaf (5)Board | _TOPR
Assignment (3) Floor Plan Top 7. PrelLayout |
' TOP N3

PKG C4 Discrete C]

’l, TOP G5 Discrete|N

3( \I) TOP G5
)

PKG C6
PKG G6

(6) PKG
Pre Layout

A 4
Lof J‘"
3 .
PKG C8 TOP 9
PKG G8 TOP G9

A
N

PKG R8 \ /
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LPB Format @) A1)k GEMEE7)

LI Fisibility NS EEHIL A7 I A DEE - Hit D EIE Pa;;&{f(i‘jf“
LPBF&I'CG)&;.H%.T%*%O){KE BoEE
T #0BERE (BXR:18/B=18)

TCSTV

VAR AR\
(4) PKG Pin X« (5) Board TOP R
Assignment () Alar B TTANE4 Pre Layout

TOP N3

Discrete C
Discrete N

UUD

(6) PKG =INEREE < (7) PrelLayout ?
Pre Layout B Check <

> (9) Board
Final Layout
PKG C8 TOP C9
PKG G8 < TOP G9

PN

PKG R8 GEEYERSSIEENY
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SEIZTYTTF— NIRRT DER(CR)E 7 - HETES
@ >“Z—&. mRPBIDPKG AssignlEENTEoT? 2 "5 5

IPCBﬁ:ﬁ LPB Exchange Area

§> _’ (
' g
Gha s

r k LSI Vendor )

ANSYS 4. BGAT HAUAV D EEERSPCB
SU/PL BRAF LSI Pad 7 H AU AU NERER SLSI
" 5. Updated LPB - PCB/fZ#fT
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PCB
a7y ~

D-Force

GemPackage
GemPackage

Set Maker

\ Board Artwork J
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Y —ILDOtEybTvT

3=, =338 \ .
¥2Ab=2320 oy \ A ot
Q) W) = EF Design Force T
JI\T}j . Cadence APD (M I
3 o nductor (L)

o EMR. J\WwI—SHAA Fast Start YDC CADVANCE

o BL#R/(I—> E7 )WYk \ GemDesign Gem package Eligeee / )

o TL— RUTY ('A Resistor (R)

e etc

/4

o EEHEI®
o Fv)3H AVHDH B »
o HitIEE T==
o A¥1—. ER#. etc |~ \ o AR
BRI —)L R
o ANSYSZf ANSYS :
o ANSYS Icepack ANSYS

apache&fi% he Sentinel-TI
Nimbic OR-tech MEL etc:- apache sentinel-

b7
Ny

By —ILDEyrT7vITh—mTEH S,
CAD-CAED{AEHE DT —3L I BN ELL S,
= BREERENS YA TDETHRITEBIIEETES

SID |

S2Ab-3VER .

74)5—> (ODT : 30Q&%E (FAIL) )

DQS & DQO~7 D& RRZ

ob ) B3

=0 |y A AT

0 EQ o EQ o

‘‘‘‘‘‘

7AI9—> (ODT : 60QEE (N—SUEK) )

BT

Ni=EsEnEsEEEE| [(R¥1—-DERAfE (ODT=60Q) ]
T . 42.8ps (DQ5-DQ6)
AR ORI VAR N VA S N LV, el

Ao En En o

e

T ]

TANG—>EBERAZ / ANSYS DesignerSI (Eli§>=1L—%)
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PI(D 51

1 — R —S EADH (GO, CO)
1 — FyT v —T-E R (G, €9 +CPM)
— FyT s —U- Bk, &#E{E#% (G9, €10+ CPM)

Z Mag [Ohm]

0 I P N P Y
1E4005 1E+008 1E+007 1E+008 1E+009 1E+010
Freq [Hz]

J1>b0-3IC 1.5VERO(>TyMIE-4F>Z / ANSYS Slwave (EBHIFAEHT)
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Board Artwork A
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EMI®D 5

SZIL—-3aU%ER

3m EIBOEFRBE

MaxETotal[dBuV]

®
=3

ERE E 1mm OfER (100MHz)

et 7]

\.
3
|

P
3
|

o
g
|

IS
8
|

@
8
|

20 —

Name x v
m1 |100.0000 46.3874
m2 |200.0000/45.7879

m3 |300.0000/29.7793,
m4 |420.0000/49.3086
m5 |590.0000 42.4925

EARE F 1mm OfE5R (420MHz)

m6 900.0000 33.8812 .4
CISPR22 - Class A = nzl
CISPR22-Class B I
| ,],.3
‘ ’ T THoo '
Freq [MHz]

3m EBEIAER / ANSYS Slwave (EBRIFRART)

2014FF7=aF7ILR—F LPBHEERET—F T T IL—THRHFER 421
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5. LPBA&7=5L7=6D

2014FF7=aFILR—F LPBREERETT—FJ T IL—THR1HFER 421
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LPBAY =L =H 0 —14

LPBIX LA CAZES,

- BHEEBRTIXEDAY—ILIZEREL, [A8EL.
- THEHAEELALY,
« CAD/CAEDtYrTZyTHi 1 ERM NS,
> LPBIZ K> TIRERFTICEDAZ®HLAL,
>/ -8t BBEFE. ARVREER(BAHTERA)

- RETEMSMEREF LLoTLVS,

- HHCEHENEYIEESIEL,

- FFEIDOBFHEL,
> LPBIZ& > TEREELSFHHN -BEHEZERLTHIGTES,
> By OBRERTEASBENEFNS,
SEXEBEDSBEMTBE~ADRATYI 7T AIBE: A#HEA
mzo14ﬁ7:17)bwl-€—l~ LPBHEERIT—F T IL—THR{TER 421
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mZIZ

LPBIEE I+ — VML EREESTIZHENT
EELEY,

LAl BERIS3FF|ERT S LITEHRS
EREINTLEE A

BE{TCLRTHEWNHILGZEINSTYT,

HEMEDEE A GEIF—<yEEELENESIA,
BT HILETHN—LTIKAHRHTT,

LPBOBEICEBML-BNT-J4+—<yhEEHETEDH
YT,

FUJIKOIZZ D &EA HIRFETY

“2014&7:17)1/!/7!-3—# LPBHERETT—X T T IL—THRHEH 421
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DAC IBIS Summit, San Francisco, CA

Introduction of P2401
LSI-Package-Board Standard Format

JEITA EDA-TC Standardization Representative
Genichi Tanaka

m2014¢7:17)w7ﬁ’—|~ LPBHERET T —F T T W —THHEH 422

Copyright© JEITA EDA-TC LPB-WG All Rights Reserved 2014 2014/06/05 Page39

Package needs...

+ Mutual Communication
+ Design Consistency
+ Shorten Development Time

Enabled by
ILPE New Standard format

2014FF7=aFILR—k LPBHEERTT—FI T IL—THRHEH 422
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About LPB-WG

- JEITA-J S| A\ Semiconductor board

JE'TA Electronic Design Automation Technical
EDA-TC Committee

LPB(LSI Package board) interoperable
design process working group

http://www.jeita-edatc.com/wg_lpb/home/lpb-en.html

Members
s LPB-WG + ex-LPB-WG

Toshiba, Fujitsu semiconductor, Renesas Electronics, Ricoh
Canon, Sony, Panasonic, Denso, Nokia

Fujitsu VLSI, Sony LSI, NEC System Technologies

Toppan NEC Circuit solutions

Zuken, Cadence Japan, Mentor Graphic Japan, StayShift(nimbic)
Fujitsu Advanced Technologies, Gem Design Technologies.
ANSYS. ANSYS Apache. ATE service(Sigri
m 2014F7=a7I)LLiR—bk LPBHEREHT—F I T I —TRGEN 422
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Issues

* Product development flow & EMC issues

Product Circuit aVou SI/PI/EMC Manufactur Compliance
planning Design y Check -ing [Field Test

Current

Time consuming, re-design at all
=>development cost,
missing business window

m2014£ﬁ7:17)wﬂ-€—|~ LPBFHERAT—F T T IL—THHER 422
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Target to improve

* How to improve...

Product Circuit SI/PI/IEMC Manufactur Compliance

planning  Design ayout  ~ check ing  /Field Test

Improve - put check point from early stage,

IBIS Sim
issues Free

Reduce iterations
=>Time to market

mzo14¢7:17)w7ﬁ—|~ LPB¥EERETT—F T T I —THRFER 422
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Challenge of EMC simulation in design

* To estimate simulation time which is allowed in each
design steps

Product Circuit avout SI/PI/EMC Manufactur Compliance
planning  Design y Check -ing /Field Test

Allowable Simulation time

LA

Allowable simulation times are
different in the development stage.

m2014£ﬁ7:17)wﬂ-€—|~ LPBFHERAT—F T T IL—THHER 422
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What is the simulation time?

* definition

Simulation time =
Parameter collection +|setu

Meeting, e-mail, negotiations | hand

Typical TAT
(1
1
s ) [ |
ay
y )

mzo14¢7:17)w71-€—|~ LPB¥EERETT—F T T I —THRFER 422
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However...

 Actually ...

Product Circuit SI/PI/EMC Manufactur Compliance

planning  Design ayout " oheck ing  [Field Test

Allowable Simulation time

t A x

IBIS simulation cannot be done at
early stage.

mzomfﬁ‘z’:l‘;’)w#f—h LPBHEEZRET—F T T —THFER 422
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Challenge to reduce the time. But...

Parameter collection [setup calculation

Meeting, e-mail, negotiations | hand | mesh, method, hard

_ X10~ X10
Iweeks \\ 1 EDA / computer /
) day Academic challenge

Test pulse excited at port 11

Sup lied b OR tech 3D view: Port definition
m 201457 =27 )LLR—b LPBIEE st

~ Used CPU: Intel Xeon E5-2687W

Copyright© JEITA EDA-TC LPB-WG All Rights Reserveazort# — Zor#j/uojus  Tage=s7

Still...

* Not enough ...

Product Circuit SI/PI/EMC Manufactur Compliance

planning Design ayou Check -ing [Field Test

Allowable Simulation time

t A x

Still ...IBIS simulation cannot be
done at early stage.

mzo14£ﬁ7:17)wﬂ-€—l~ LPBHEEZRETT—F T T IL—THMHEHR 422
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What LPB is trying to achieved?

Parameter collection [setug calculation
(1
S week \\ 1 EDA / computer /
WEEKS day Academic challenge
2weeks ommon forma
2d O O d .. s dllge 10 d
O O e HO[S O
Extremely shorten
0 e- commerce total simulation time
[ < yAug PB1H & =
Reach to the target!
* Finally!

Product Circuit SI/PI/EMC Manufactur Compliance

planning Design Syl Check -ing [Field Test

optimization time IBIS Sim verification

oo

IBIS simulation can be done from
early stage.

m2014ﬁ7:17)bwﬁ’—|~ LPBYEERETT—F2 0T IL—THR{GER 422
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Design and Simulation

» LPB Standard format is also effective to shorten design process.

Product
planning

Circuit
Design

\EQViEw (Y Compliance
[Field Test

m2014fﬁ7:17)bl/7ﬁ—l~ LPBHERIT—F T T IN—TRITER 422
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Design and Simulation

» LPB Standard format is also intended to shorten design process.

Product VERDE 08 Compliance
planning -ing /Field Test

IBIS
Sim

Quiality + Time to market

mzoME?::L?)Lwﬁ’—h LPBYEERETT—F 0T IL—THR{GER 422
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LPB Standard format

JEITA LPB-WG produce LPB Standard
fO l'm at- Conceptual design

N-Format N-Format N-Format

Design environment to be
constructed by 6 formats,

1.Project Manage (M-Format) Y

2.Netlist (N-Format) Sjg?gj" =2 o Rformat {} _{X
3.Component (C-Format) Project

4. Design Rule (R-Format) '\ff:j:: ;s

5.Geometry (G-Format) | St

6.Glossary

Post design analysis

mzo14¢7:17)bwl-f—l~ LPBYEERETT—F T T I —THRFER 422
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Exchange information in supply chain

[J 0
JESIE N-Format ; .
C-Format C-Format C-Format
CAD JLSI Layout PKG Layout | Board Lyout
G-Format G-Format
b CAE SI/PI/EMI/Thermal/Mehanical
[ProjectManagement(M-Format) [ Glossary ]
l Bonding PKG Board Chip RLC
Rule rule Rule Connector
R-Format] | R-Format]|R-Format ]| C-Format

LPB standard format reveal what the information necessary.
The required information must be shared and are provided in the supply
chain.

m2014£ﬁ7:17)wﬂ-{’—|~ LPBHERAT—F T T IL—THHER 422
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LPB Community

http://www.lpb-forum.com

®User/EDA/Suppliers community
PR Forum

EDA venders sers/Designers }{ Suppliers
CAD CAE Semiconductor Package, PWB, Passive,
Develop Electronics products Connectors, etc..
; Implement Deliver design rule
LPB interface :
LPB design flow parametric data
With LPB format.

LPB Forum

LPB Standard format

is promoted as for ‘Forum Standard’.

" Exhibit
b 4

Release/Update  Feedback
®Show /®Standardization

committee
@ cOSAIr Ko rr—p—

EDA-TC/LPB-WG

f"‘ : http://www.edsfair.com/ \

2014FF7=aF7ILR—Fk LPBHERT—FT T IL—THITEH 422
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International Standardization Plan

B Standardization Plan

Approved project: P2401 LPB-WG

Target IEEE standard : 2015 Dec.
IEC dual logo : follows P2401

mzo14£ﬁ7:17)wﬂ-€—l~ LPBYEERETT—F T T I —THRGER 422
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EDA venders adoption

* More then 10 venders already start to develop LPB
interface.

The Partner for Succes:

M ZUKEN. A sne=ey (imbic INSSE USSR Apache

DG FIQST ﬁtzfe'""'mzs W"{,‘IELM r 1\1/[
S
(ra;

Oscillated Recatt Technology

* In addition, Cadence/ Fujitsu advanced technologies
are also member of standardization committee of LPB.

mzo14¢7:17)w7|-€—|~ LPB¥EERETT—F T T I —THRFER 422
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LPB Standard Format
& Usage example

m2014£ﬁ7:17)wﬂ-€—|~ LPBFHERAT—F T T IL—THHER 422
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LPB Standard Format

Design environment to be

constructed by 6 formats
Conceptual design

l N-Format H N-Format N-Format m

=== Component

1. Project Manage (M-Format)

C-Format

2. Netlist (N-Format)

: Desian Ru
Detailed| 2 —
3. Component (C-Format)  gesign = A/ o
Project (4
4. Design Rule (R-Format) Manage " J.
M-Format l G-Format I

5. Geometry (G-Format)

6. Glossary

Post design analysis

m2014$7:17)w7|-€—l~ LPB¥EERETT—F T T I —THRFER 422
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LPB Standard Format Abstract

Format Abstract Benefit

Project Manage the LPB files of the LSI, package and board. | Easy to Manage Design history
Management - Manage the history , revision and update of Easy to understand Design Status

the files Understanding The Latest Condition
(M-Format) - JEITA original format using XML for Verification
Netlist Connection of the parts Easy to Check Connection Between LSI-

- Netlist between LS|, Package and Board. PKG-Board

(N Format) - Verilog HDL format Enable to Simulate on Board Level
Component Information of the parts that includes Easy to Verify for Optimization of LPB
(C-Format) - Pin assignment Clarification of Constraint Condition

- Design constraint
- Design Status
- JEITA original format using XML

Design Rule Rules of the components that includes Clarification of Design Rule in Advance
- Design rule Clarification of Verification Condition
(R Format) - Assembly rule Easy to Set up for Verification

- Characteristics of the material
- JEITA original format using XML

Geometry Geometry of the Package and Board Efficient Use of Design Property
- XFLformat Use as Reference Design
(G Format) Easy to convert Data

m2014£ﬁ7:17)wﬂ-3—|~ LPBYEERETT—F 0T IL—THR{GER 422
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LPB Standard Format Abstract

Project Manage (M-Format)
Abstract Manage the LPB files of the LSI, package and board.
- Manage the history, revision and update of

the files
- JEITA original format using XML —

LPB2012MFMT_
SOC_DIE.xml

- LPB2OTZCAMT.
SOC_DIE.xml

LPB2012NFMT_
SOC_DIE.v

DDR.xml SOC_PKG.xml~
5 LPB2012ZREMT=— =
DDR.xml SOC_PKG.xml™
LPB2012NFMT_ LPB2012NFMT_
DDR.v SOC_PKG.v.

LPB2012_DDRPower
Model.sp

LPB2012MFMT_
FKBA8.xm|

FKBAg.xml —
FKB48.xml
LPB2012NFMT_

LPB2012_
FKBAS.5p

Example <include MFORMAT="MFMT FKB48.xml" />
<include MFORMAT="MFMT_SOC_PKG.xml" />
<class comment="DDR MEMORY" >
<CFORMAT  file name="CFMT DDR.xml" />
<RFORMAT  file name="RFMT DDR.xml" />
<NFORMAT  file name="NFMT_DDR.v" />
<OtherFile file name="DDRPowerModel.sp" />
</class>

mzo14¢7:17)w7|-€—|~ LPB¥EERETT—F T T I —THRFER 422
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LPB Standard Format Abstract

Netlist (N-Format)

Abstract Connection of the parts
- Netlist between LSI, Package and Board.
- Verilog HDL format ross — — SOC
g amosl s AIN[7:0] HEEOUIOL  FEDOUSIO) bBDO[23:0] DDRADILS0] o oo
YPB3 \pp33 BIN[7:0] Foolioe) DDRBA[2:0] P32
CIN[7:0] ==R0rziiel DDRCAS_N %ﬁ
AOUT[7:0] 2::;0;1 SN0 FKBDI[23:0] D[)D;?R\fi: [ooere
Codupan) | ===="= DDRCS_N 2%
COUT[7:0] DORCKE 2R
22 avss ak == meak DDRODT 2%
" vss RST == | FKBRST  DDRRESET_N =

XTALXTAL s -5 (5255 DDRCKO 22
n xtano DDRCKO_N (20
x2 meat XTALO N Tooscra_e
P2 anp xp e L Tl DR s
e DDRCKIN 225

et

module JEITA SAMPLE ( );
wire [23:0] FKBDO ;
wire [23:0] FKBDI ;
wire VDD33 ; /* PG NET */
wire DGND ; /* PG NET */

Example

FKB48 FKB48 ( .AIN(FKBDO), .AOUT (FKBDI) ) ;
SOC_PKG SOC ( .FKBDO (FKBDO), .FKBDI(FKBDI) ) ;
endmodule

mzo14£ﬁ7:17)wﬂ-{’—l~ LPBHEEZRET—F T T —THFER 422
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LPB Standard Format Abstract

Component (C-Format)

Abstract Information of the parts that includes BGA package

- Pin assignment 000

. . DO O0OJY
- Design constraint 58 85 socket
- Design Status 000

- JEITA original format using XML ﬁ”“‘fé:’"m 3
referencenet_port port0 1 1

port1 X 1
Port_g 4 port2 1 1
ort3 1 1
Skewerror—T
E <module name="SOC_ PKG" type="PKG" shape id="PKG BODY"“ >
Xample <socket name="SOC_PKG" >
<port id="AS5" x="-8500" y="12500" angle="0" name="FKBDO[5]" />
<port id="A6" x="-7500" y="12500" angle="0" name="FKBDO[2]" />
<constraint>
<impedance group name=“FKB DIN" type="single" min="40" typ="50" max="60"/>
<delay group_name="FKB_DIN“ min="100" typ="150" max="200" />
</constraint>
</socket>
</module>

mzo14¢7:17)w7|-€—|~ LPB¥EERETT—F T T I —THRFER 422
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LPB Standard Format Abstract

Design Rule (R-Format)
Abstract Rules of the components

- Design rule NonGornection
B Assembly rUIe U § HorizontalLength
a8 _ngQ g ES e i
- Characteristics of the material 2 R —
- JEITA original format using XML = g | e HorizontaRRato = Li/L

Antipad
Example <material def>
<conductor material="COPPER" volume resistivity="1.68e-8" />
<dielectric material="FR-4" permittivity="4.5" tan delta="0.035" />

</material_ def>
<layer_def>
<layer name="TOP COND" type="conductor" thickness="0.030"
conductor material="COPPER" />
<layer name="DIELECTRICI12" type="dielectric" thickness="0.100"
dielectric _material="FR-4" />
</layer def>
<spacing def>
<layer name="TOP COND">
<line to_line space="0.050" />
</layer>
</spacing def>

2014F 727 I)LLiR—bk LPBHEREHT—F I T I —TRGEN 422
Copyright© JEITA EDA-TC LPB-WG All Rights Reserved 2014 2014/06/05 Page64

—153—




LPB Standard Format Abstract

Geometry (G-Format)

Abstract Geometry of the Package and Board
- XFL format
Example shape 1 4 53.2 26.8 90 N
via 1 4 V020C060C085 54.55 20 0 N
via 2 3 B010C050C075C23 41 24.25 0 N
shape 1 11 35.5 29 0 N
via 1 2 B010C030C12 35.5 29 0 N
path 2 0.1 {
41 24.25

41.000000 24.750000

Copyright© JEITA EDA-TC LPB-WG All Rights Reserved 2014
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LPB Files Delivery

Package
Di el rSnodeIs Passive
1€ mocels -para components/connectors

IBIS/SPICE L7 Weeoesy | SPICE y /
CPM/LPM IBIS

Die Size Package size

Pad location Terminal location

Spice Model Spice/IBIS/S-para model I

correspondence correspondence Terminal location

Simulation model
correspondence

Die mount

rotation

Flip
Connectivity

02l E ) —
Package

mount rotation

Revision number of
Each N/C/R/G files

PKG routing PWB Routing
/Plane /Bond wire /Plane

Line/Space
Via pitch/size/hole
Layer Stuck up
Material parameter

Auto set-up
simulation project

20147 a7 I)LLiR—b LPBHERET—F2 I L—TF
Copyright© JEITA EDA-TC LPB-WG All Rights Reserved 2014

2014/06/05

Simulation
model
S-para
SPICE

etc

Wire Bonding rules

i

AN

&M 422

Page66
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LPB sample files for test bench

New Design

SOC DDR generic parts
DIE

FKB48 generic parts

SSTL15
Power IC generic parts
Xtal generic parts

Passive Power IC
Passive generic parts

LIETEETEUTTICTETETTRNITITY ¢Based on LP8 Standard Format Ver.2.1)

[ Golden Sample are provided as a test bench for implementation. ]

2014FF7=aF7ILR—Fk LPBHERT—FT T IL—THITEH 422
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Reference flow using LPB standard format

LSI Vendor Electric Products Board Artwork Substrate/
(Package Design) |Lst Maker Component
Requirement (1) Block Vendors
v Diagram
(2) LSI PKG C2 ! ICs C e
Outline SPEC. PKG N2 i TGN ]
|
(4) PKG Pin PKG C3 oor B TOP G (5) Board TOP R .
Assignment i iGLEENVEL  Pre Layout
TOP N3
PKG C5
PKG C4 Discrete [C -
Discrete [N ohnhecto
PKG C6 TOP C5
(6) PKG PKG G6 (7) Pre Layout TOP G5
Pre Layout PKG R6 Check
(8) PKG < (9) Board it
Final Layout Final Layout
PKG C8 TOP C9 -
PKG G8 . A TOP G9 .
=g (10)Fina To understand the function

" my Of the LPB standard format.
mzomfﬁ')’:l?)wﬂ-\—h P B T 25 -
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Growth of LPB files in design steps

C-Format
Header  header Header LPB files will grow every
Global unit Defines the unit time you go through the
shape Defines the shape process of the design.
pad ﬁ Port ID, Coordinate, Port Name ECK
Module socket utput ports of the module
port i
port group
power domain group
swappable port/group Defines the swappable ports/port groups
frequency : * equency for the port
constraint Impedance, Delay, Skew pper hierarchy
specification Defines the specification of the module
reference Defines the connection procedure between ports in socket
section and ports in referenced file.
Component placement Defines the placement of the module

Placement Information of the parts

[Example]
<placement ref module="SOC" inst="SOC" x="400" y="-6500" />
<placement ref module="DDR" inst="DDRO" x="37000" y="-3200" /> L‘*’gl, 422

Copyright© JEITA EDA-TC LPB-WG All Rights Reserved 2014 2014/06/05 Page69

<Example> The growth of C-format

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

<port id="A4" x="-9500" y="12500" angle="0"/> only PKG-C2
<port id="A5" x="-8500" y="12500" angle="0"/>
<port id="A6" x="-7500" y="12500" angle="0"/>
<port id="A7" x="-6500" y="12500" angle="0"/>
<port id="A8" x="-5500" y="12500" angle="0"/>
<port id="A9" x="-4500" y="12500" angle="0"/>

<L Add Name of the port

—port [d="A3" x="-10500" y="12500" angle="0"/> by Board designer

<port id="A4" x="-9500" y="12500" angle="0"/> PKG'C3
<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]" direction="out" type="signal" />
<port id="A7" x="-6500" y="12500" angle="0"/>

<port id="A8" x="-5500" y="12500" angle="0"/>

<port id="A9" x="-4500" y="12500" angle="0" name="XTAL1" direction="inout" type="signal" />

Q | Dispute? Change the assignment

by Package designer ———
<port id="A3" x="-10500" y="12500" angle="0"/> PKG_C4
<port id="A4" x="-9500" y="12500" angle="0"/>

<port id="A5" x="-8500" y="12500" angle="0" name="FKBDO[5]" direction="out" type="signal" />
<port id="A6" x="-7500" y="12500" angle="0" name="FKBDO[2]" direction="out" type="signal" />
<port id="A7" x="-6500" y="12500" angle="0"/>

<port id="A8" x="-5500" y="12500" angle="0" name="VDD_PLL" direction="inout" type="power" />
<port id="A9" x="-4500" y="12500" angle="0" name="XTAL1" direction="inout" type="signal" />

LPB files grow and share the information each other.

“ U447 — 17 JVUINT T LEDIHHGREI /— XS/ / IV 2 i Bat 4.2.2
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<Example> The growth of C-format

<I-- Swappable Group --> PKG_C3
<1-- Swappable Port -> No info. about port swap

<!-- Swappable Group --> A
<swappable_group> PKG_C4
<ref_portgroup name="FKB_DIN_BYTEOQ" />
<ref_portgroup name="FKB_DIN_BYTE1" /> - Her is additional
<ref_portgroup name="FKB_DIN_BYTE2" /> ] .
</swappable_group> DFQPQ,@QQD

<!-- Swappable Port --> \ /

<swappable_port> .
<ref_port name="FKBDO[0]" /> >Add swappable info.
<ref_port name="FKBDO[1]"
<ref_port name="FKBDO[2
<ref_port name="FKBDO[3

[

[

i
<ref_port name="FKBDO[4

[

[

[

]
I
/> Give the constraint from
"> .
Zref bort name="FKBDO[5]" package designer to board
<ref_port name="FKBDO[6]
<ref_port name="FKBDO[7]
</swappable_port>

" designer

J Based on the constraint,
board designer can
change the design

Share the information about constraint and flexibility

=> change of de5|gn proposal is possible

£
LVITTT ) T/ IV =l W H-LAXAl 7 \ = / 7/ IV - I?J\\'I'Jﬁ*zl' 4-2-2
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LPB Standard Format
Summary
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Benefit of LPB format

* Quick & Accurate design/simulation set up
» No more e-mail/phone call/meetings

> Avoid human error; eliminate hand edit, version
control

« Feedback can be done from any parties,
and instantly.

» For optimization/cost down/quality up feedback

- Easy implementation
« Human readable, open format XML/Verilog-HDL
« XML parser available.
« Simple / light geometry format (G-format:XFL)
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Join us!

Visit & Support

e Visit website “LPB format” "LPB forum”

« Please support International Standard IEEE
SA P2401

Link Together by LPB standard format
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IEEE P2401 Face to Face meeting Mar. 4t 2015

Introduction of P2401
LSI-Package-Board Standard Format

IEEE-SA P 2401 chair
Yoshinori Fukuba
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|EEE P2401 LPB-WG Face to Face meeting subtitle

. §ackground of IEEE P2401LPB-WG, LPB format

— To be shorten product development
+ Design planning
* Artwork/simulation tool set up
» Information exchange in supply chain
— Benefits for design flow / EDA developers
XML for EDA development
* Costdown of EDA development in non-competitive area

* Positioning of IEEE P2401 in development flow

—Reference flow
— How the files are updated in design progress?

* Future actions
— Toward to IEC standard
— Expand/Adopt physical format for 3DIC, 3D module, Passive/Active component
Embedded
— Collaboration to other de facto standard
» Si2 CPIP
+ ODB++, IPC2581, EBO2(Japan, for embedded substrate)
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Package needs...

+ Mutual Communication

+ Design Consistency

+ Shorten Development Time

Enabled by
ILPE New Standard format

Package
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Iteration issues

* Product development flow & SI/PI/EMC issues

Product Circuit SI/PI/EMC Manufactur Compliance

planning Design Syl Check -ing /Field Test

v
Test

Current Sim
NG

Time consuming, re-design at all
=>development cost,
missing business window
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EDA set up time issue

Parameter collection |setug calculation
(7
S week \\ 1 EDA/ computer/
WEEKS day Academic challenge
2weeks ommon forma
» 4
O O dllO s dllge 10 d
2d O on te & de O
Extremely shorten
0 e- commerce total simulation time
» < 014 = = = /

Exchange information in supply chain

LJ ofa
dURd§ D
[T

. DO 0
JESIE N-Format ;
C-Format C-Format C-Format
CAD JLSI Layout PKG Layout | Board Lyout
G-Format G-Format
F CAE SI/PI/EMI/Thermal/Mehanical
[Project Management (M-Format) [ Glossary ]
[ Bonding PKG Board Chip RLC
Rule rule Rule Connector
R-Format] | R-Format]|R-Format ]| C-Format

LPB standard format reveal what the information necessary.
The required information must be shared and are provided in the supply

chain.
mzoME?::L?)bwl-f—h LPBYEERETT—F 0T IL—THR{GER 423
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Design and Simulation

» LPB Standard format is effective to shorten design process.

Product Circuit WERNEWT] Compliance
planning Design -ing

Product VERTIEETIE Compliance
planning -ing /Field Test

— Benefits for design flow / EDA developers
» Easy format for EDA developer
» Cost down of EDA development in non-competitive area
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EDA venders adoption

* More then 12 venders already start to develop LPB
interface.

n ., The Partner for Success ﬁ Me nto r
g ZUKENB % ?EECPSN%EOséIGEbSl Graphlcs ANSYS ANSYS ApaCh e

voocawa - EIRST  Sewetegues |, MEL b
= NISOUL rff. S

Oscillated Recatt Technology

Fujitsu advanced technologies

* In addition, Cadence/ Mentor are also members of
standardization committee of LPB-W G Japan.
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LPB Standard format

JEITA LPB-WG produce LPB Standard

fo rm at- Conceptual design
N-Format N-Format N-Format
Design environment to be 1 : o
1 iming

constructed by 6 formats, o ) | L
1.Project Manage (M-Format) Y, LesioniEUIC -

Detailed R-Formal
2 Netlist (N-Format) d;?;j &y T {Dtsijn
3.Component (C-Format) ~ Project feedback

Manage

4.Design Rule (R-Format)
5.Geometry (G-Format)
6.Glossary

M-Format

Post design analysis
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LPB Files Delivery

Die models
IBIS/SPICE
CPM/LPM
ICEM/ICIM

Connectivity

C-Format

£/

Die Size
Pad location
Die Model

Package

B
[ C-Format

C-Format
Package size
Terminal location
Spice/IBIS/S-para model
correspondence correspondence

Die mount
rotation
Flip

Package
models
S-para
SPICE
IBIS

Passive

outline

Terminal location
Simulation model
correspondence

components/connectors

Simulation
model
S-para
SPICE

etc

mount rotation

G-Format

Revision number of

Each N/C/R/G files

Auto set-up

sim

PKG routing

ulation project

PWB Routing
/Plane /Bond wire /Plane

Line/Space
Via pitch/size/hole
Layer Stuck up
Material parameter

Wire Bonding rules

2014FF7=aF7ILR—F LPBHERT—FT 7 IL—THiFEH 423
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Substrate/
Component
Vendors

ICs
DDR, Power IC,
etc.

LSI Vendor Electric Products Board Artwork
(Package Design) Lsr Maker
Requirement (1) Block
v Diagram
(2) LSI PKG C2 | ICsC
Outline SPEC. PKG N2 i ICs N
|
(4) PKG Pin PKG C3 or B TOP C (5) Board TOP R
Assignment i iGLEENVEL  Pre Layout
TOP N3
PKG C5
PKG C4 Discrete
Discrete
PKG C6 TOP C5
(6) PKG PKG G6 (7) Pre Layout TOP G5
Pre Layout PKG R6 Check
(8) PKG < (9) Board 4
Final Layout Final Layout
PKG C8 TOP C9 r
PKG G8 0 TOP G9
] O

2014FE7=a7I)LL7R—F LPBIEH :% ;-
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To understand the function
e LPB standard format.
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Growth of LPB files in design steps

C-Format
Header  header Header LPB files will grow every
Global unit Defines the unit time you go through the
shape Defines the shape process of the design.
pad ﬁ Port ID, Coordinate, Port Name ECK
Module socket utput ports of the module
port i
port group
power domain group
swappable port/group Defines the swappable ports/port groups
frequency : * equency for the port
constraint Impedance, Delay, Skew pper hierarchy
specification Defines the specification of the module
reference Defines the connection procedure between ports in socket
section and ports in referenced file.
Component placement Defines the placement of the module

Placement Information of the parts

[Example]
<placement ref module="SOC" inst="SOC" x="400" y="-6500" />
<placement ref module="DDR" inst="DDRO" x="37000" y="-3200" /> L‘*’gl, 423
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<Example> The growth of C-format

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

<port id="A4" x="-9500" y="12500" angle="0"/> only PKG-C2
<port id="A5" x="-8500" y="12500" angle="0"/>
<port id="A6" x="-7500" y="12500" angle="0"/>
<port id="A7" x="-6500" y="12500" angle="0"/>
<port id="A8" x="-5500" y="12500" angle="0"/>
<port id="A9" x="-4500" y="12500" angle="0"/>

<L Add Name of the port

—port [d="A3" x="-10500" y="12500" angle="0"/> by Board designer

<port id="A4" x="-9500" y="12500" angle="0"/> PKG'C3
<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]" direction="out" type="signal" />
<port id="A7" x="-6500" y="12500" angle="0"/>

<port id="A8" x="-5500" y="12500" angle="0"/>

<port id="A9" x="-4500" y="12500" angle="0" name="XTAL1" direction="inout" type="signal" />

Q | Dispute? Change the assignment

by Package designer ———
<port id="A3" x="-10500" y="12500" angle="0"/> PKG_C4
<port id="A4" x="-9500" y="12500" angle="0"/>

<port id="A5" x="-8500" y="12500" angle="0" name="FKBDO[5]" direction="out" type="signal" />
<port id="A6" x="-7500" y="12500" angle="0" name="FKBDO[2]" direction="out" type="signal" />
<port id="A7" x="-6500" y="12500" angle="0"/>

<port id="A8" x="-5500" y="12500" angle="0" name="VDD_PLL" direction="inout" type="power" />
<port id="A9" x="-4500" y="12500" angle="0" name="XTAL1" direction="inout" type="signal" />

LPB files grow and share the information each other.

“ VT4 ) — 17 JVUVINT N LEDMHAEREl /— v/ 7 IV i B4t 4.2.3
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<Example> The growth of C-format

<!-- Swappable Group --> PKG_C3
<1-- Swappable Port -> No info. about port swap
<!-- Swappable Group --> N
<swappable_group> PKG‘C4
<ref_portgroup name="FKB_DIN_BYTEQ" />

<ref_portgroup name="FKB_DIN_BYTEL" /> < Her is additional
<ref_portgroup name="FKB_DIN_BYTE2" /> ) .
</swappable_group> , e

<!-- Swappable Port --> \ /

<swappable_port>

<ref_port name="FKBDO[0]" /> >Add swappable info.
<ref_port name="FKBDO[1]" />

f rt ="FKBDO[2]" h -
e e Give the constraint from
<ref_port name="FKBDO[4]" /> H
Zref bort name="FKBDO[5]" /= package designer to board
<ref_port name="FKBDO[6]" /> designer
<ref_port name="FKBDO[7]" />

</swappable_port>

J Based on the constraint,
board designer can
change the design

Share the information about constraint and flexibility
=> change of design proposal is possible

iFl 423
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International Standardization Plan

B Standardization Plan

Target IEEE standard : 2015 Dec.
IEC dual logo : follows P2401

1 IEC/IEEE 62XXX

INTERNATIONAL
STANDARD

SMB consults TC/SC officersto determine if
there is no conflict with on-going work

SMB approves submission of IEEE publication

TC /SC circulates as FDIS for approval IEC TC91
according to the Fast Track Procedures or SC47A

Publication of dual logo, single prefix
standard
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Future expansion

 Current LPB format can deal with only 2D stack-up
structure(Especially G-format). 3D implementation may
need expansion or new physical data definition.

* Also need to determine 3D outline data for thermal,
mechanical analysis.

« Component Embedded substrate may be technical trend
for multichip integration solution.

» Collaborations with other standard may be needed,
because we do not make alone standard.
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Collaboration to other de facto standard

 Si2 and JEITAjointly reviewed 3D TAB CPIP and L PB

Include overall
format. . :
information,
C—-Format design data/
. information
Dimensional Si2 3D exchange purpose. /
information, TAB CPIP
constraints, Terminals A
model mapping Enough for some
component to analysistool set up
correspondenc J

component

* Propose IEEE P2401 includes the instruction how to
convert from C-format to CPIP, add this section to Annex
of final draft.

* Question: Si2 agreement ? Any rule in IEEE?
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What is the coverage?

* LPB format intend
to cover the
product planning/
floor plan/ design
set up stage,

onceptual design Project Manage| m- Format | \

N-Format N-Format N-Format _

i Optimization
: : Timing
Board ==
Desi ign

Design Rule Component
R-Formil C-Format

e E——

feedback

« CAD/CAM are not
the scope of LPB.

* CAD, CAM data
can be input to
analysis tools
either directly or
through G-format.

analysis

5y

ODB++, IPC2581,
EBO2
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Collaboration to other de facto standard

* LPB dose not cover CAD-CAM interface
- ODB++, IPC281, EBO2
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