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Low Power SoC Model(Vershion:2002.12.18) EKHI~ESoCOTAT7AIL

| Unit | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2010 | 2013 | 2016
Technology nm 130 107 90 80 70 65 45 32 22
BERRE MHz 400 500 600 700 850 | 1,000| 1,200 1,500| 1,800
Chip Size mm? 64 64 64 64 64 64 64 64 64
7oty BEFH MTr 13 17 21 27 34 42 84 169 338
A yHTr MTr 4.7 5.4 6.2 7.1 8.2 9.5 14.4 21.8 33.2
oy a AEYTrik MTr 9 11 15 19 25 33 70 147 305
Xy A AEYBRE Mbit 1.4 1.9 2.5 3.2 4.2 5.5 11.7 24.5 50.8
BERTORIVERTrE MTr 26 33 42 53 67 84 168 335 671
A yHTrE MTr 6.8 7.8 9.0 10.3 11.9 13.7 20.8 31.6 48.0
SRAMERTrik MTr 20 25 33 42 55 70 147 304 623
SRAMERAE) B E Mbit 3.3 4.2 5.5 7.1 9.1 11.7 24.5 50.6 | 103.8
r—2Z1: Efiamk HWSWipBEamaL| BT EHERELLGVMGE O TH(7r—21)

Unit 2002 | 2003 | 2004 | 2005 | 2006 [ 2007 [ 2010 | 2013 | 2016

Technology nm 130 107 90 80 70 65 45 32 22
SW Design Effort person-year 4.5 5.9 7.8 10.2 13.2 17.2 36.7 77.0| 159.4
HW/SW Co-Design Effor{ person-year 0.5 0.6 0.8 1.1 1.4 1.7 3.6 7.7 16.1
HW Design Effort person-year 10.0 11.5 13.2 15.2 17.5 20.1 30.6 46.5 70.6
Total Effort person-year 15.0 18.1 21.8 26.4 32.1 39.0 709 131.1] 246.2
AT LEHE

| Unit | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2010 | 2013 | 2016
Technology | nm | 230 | 1207 [ 90 | 80 | 70 [ 65 | 45 | 32 | 22
System Complexity | 145 174 210 254 307| 373 67.3]| 123.4]| 230.1
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| Unit | 2002 | 2003 | 2004 | 2005 | 2006 ] 2007 ] 2010 | 2013 | 2016

Technology | nm | 130 | 107 | 90 [ 80 [ 70 | 65 | 45 | 32 | 22

Abstraction Level of High Level Desigrn 1 1 16 16 16 16 16 16 16
Applicability of High Level Synthesis 0% 0%] 12.5%| 25.0%| 50.0%| 100.0%| 100.0%| 100.0%]| 100.0%
SW Design Effort person-year 4.5 5.9 7.8 10.2 13.2 17.2 36.7 77.0 ] 159.4
HW/SW Co-Design Effor{ person-year 0.5 0.6 0.8 1.1 1.4 1.7 3.6 7.7 16.1
HW Design Effort person-year 10.0 11.5 11.7 11.6 9.3 1.3 1.9 2.9 4.4
Total Effort person-year 15.0 18.1 20.3 22.9 23.9 20.2 42.2 87.5| 180.0

12



HI# [Person—-Year]

=z

STRI-WG1

SoC Design Effort
—R2-GNEREAZEELI-EE

400
350 — — .
200 SUARICEDTHREIBNR - - --- -/
250 //
200 BINEHFZEELLGENVGE (5F—X1) === 7
150
100 SREREBEALIZES (5—X2) 1
50 A 4'//‘//‘//’/
0 T I I ] ] ] ]
2002 2003 2004 2005 2006 2007 2010 2013 2016
4

[1SW Design (Case 2) 1HW/SW Co—Design (Case 2)
JHW Design (Case 2) —— Total Effort (Case 1)

13



+ T # [Person—Year]

STRI-WG1

HW/SWiEEs& st T + HWERET T
r—X2 SN EREAZEEL-SGE
(VI 7 et TEZFRUN=SoCERET T 20)

25

20

B AERDNDBEAIZLY ., HWERET T H AN KIE(ZHIRK
HW/SWiHERERET ) T #h 20100 K /
15 /
10 F
5 -
0 | | | | | | |
2002 2003 2004 2005 2006 2007 2010 2013 2016
4

O HW/SWinER e ET T #1 (Case 2) O HWERET Tt (Case 2)

14



BEtTO— HWISWIBER & 25 LG

Full/Semi-Automated VAT LEREHRES
v
(LR7 LERHHE (REt 510, 7AN)
[ Files, Documents] v
AT LBEREIRTE
A= - . v
« VATLT— FiRTE _ E—
R (27 LEERRE. BAHI |
« HWRA IO 7—XFHFviRE Y
(HWREME &R ) & i > HW/SWTTJJEEJI:IE‘Z
s A v
= HWEMEREE & H180 | [swy—z-a—F |
v i
BRAH | !
Ll i VIO 7ERE
(RTLE®, HWEREHHIA [« |
v s

SR & BREECER —>[ Mask Data }

____________________________________________________

N—For7HEE

15



+ T # [Person—Year]

EQ

A 2 Y=g = e st sz 1 RI-WG1L
L & B+ HWISWIER & RIS X AR AT T HIE,

SoC Design Effort
—R3-EBPMEH+HW/SWIRRERDEAZEEL-EE

200

180

160

140

120

100

80

60

40

L 4

20 — - *

0 | |
2002 2003 2004

2005

2006 2007 2010 2013 2016
e

] SW Design (Case 3)
JHW Design (Case 3)

1HW/SW Co-Design (Case 3)
—— Total Effort of Case 2

16



3: @IS R+ HW/ISWERER S RIS R DB BT T8I R

> [ RJ-WG1

2016

HW/SWiHERE% 5T + HWERET T H#
—RI-BREHR+HW/SWIRBRSEREAZEEL-ES
25
HW/SWI%ER & A< &2 THHEIEZR |~ _
20 e
S BNEROERBRDAZEE (7—R2) |~<_ //‘
> 15 >~
z::ﬁ g o : T /
" a HW/SE St R B A \ /
5 - LSRR8 |- oo
0 I | | | | | | i
2002 2003 2004 2005 2006 2007 2010 2013
s

1HW Design (Case 3)
1HW/SW Co—Design (Case 3)
—— HW/SW Co-Design + HW Design (Case 2)

17



<D

o

o HEHAEEMETEZEL. Design Crissa EE=RIIZH T
— SHTEE: SoCURTLEEt~LAT7 MRS
— WERES: STRIERXETTFDLow Power SoOCET /L

* Design CrissDf#RICIHEBLGHTZEERL. BIFIREEENIZHT
- LERNOESR: SLEM. HW  SWiHEE ™k
— AN DEANICKSFHETTIO—DEEZHIMEIL
« BEL-HRFT7O0—%, 2003FERITRSIZIEH D FE

o THTHER
— BfIERK. HW.SWiEE & Bk
o Design Crisislal&# 2278 0 it

— SW Design Crisis
e« 2007FLIFEIL., SoOC ERET TH#D80% LI EE HE
s MEL-HEMEHFMNERLTE, SWERETICETHAIHNKRELER

v STRI-WG1

18



HEEN

STRI-WG1

19



STRI-WG1

EEETWG(WGL) ZAERL

o [iA —RR(U—%) o fliA B V=—(F)
MER L « fAR VBN HARER
e HA HEX(HTV—X) « WHE £ E Il
AT EEasPESE o LA H)
o FBTE A (EERXHSR) e P A — AT g
WZ o /NEY BT —ZEEME
o (A 7 (GrE) e PR H=  w—A
SNV A 1] e P e « 5 IElR  KRIKF
o T HIR —EEEE e /NE FFHL  STARC
o LN E1T v —7 « F7] 1EHAH STARC
o /INEF (EfE SIM—Tq—x—-T//ny" e« EM F3E STARC
o I R
Vo—Ia 2N

188 D ETHEMTICRI I ST+ R/N—FTHEAL

20



=
o [FL®IC
« METEEMEDEE
« SMETEHEEME DM LAE
« BRETAEEMA—FYYT
- BT EHFOERE
- O—kwyF-T—TI
e FflERETO0—
cIEE.FEH

STRI-WG1

21



LI

o SOCMDesign Crisis
T/ DOMMIEICLSEE T — M D RERIE X
S ERET T AR MBI TESHIZRS

e Design CrisisIZ® g 5= DT HEENNE
@IPEFI A DR #
QU AT LURNLERET DI (FFIZ, RETHEEDSEL)
QX EIED B HE

o EERNRERE
— 1999%F:SoC(/N\—FOz7)ZRET DR EEHO—FT Y THEIL
e ITRS2001IZ18%;

— 20015 BEtEEE YV AT LLANIVIZHLR R
- ENAHBEIHTIRHEERTUr— N EE

« O2FEEFEOHMN-BHR
— SoCMDesign Crisisa & £ RIIZHHT
— Design CrisisIZ®t g 5fRENDO—RT YTt (CATLLRNILEED)

STRI-WG1

22



(XL &HIZ:SoCE

 SOCERETHEEEDERE
— EREtAEE= (Complexity) D E
— WEERET T # (Effort) DEE
— #nB:
e VAT LEKET~TRIVEETTET (SOCHOUARTLULANIILEEGTZED)

» SoC Design CrisisD E =1t
— SoCE%Et4 & = (Complexity) DIEHNE
o X R dm = STRIEZ & TFMD Low Power SOCET )L |
— BERSNDERETEEE
« 1B S A Y DEffort=—37

e SoC Design Crisisd &R 3R
- LWERMTOEER. IR FH. HERE
2B EEH (BHIA . HW. SWIZRE ) ZE L.
MRFA . HERFHOKRAZER

STRI-WG1

23



=P/
o [FLHIC
« RETEEEDER
- HETEEMHOER
— Complexity&Effort
— VRTLEREEHE
e SoC Design CrisisD iz iR %
« SRETEEMD—FTYT
« FFMIERETOO—
c IRE.FEH

STRI-WG1

24



STRI-WG1

BETEEREDES

g B Value
AT ERETE = Development Cost EREEEER LTSI,
:> @ValueZigmnst,
 Value @Cost#HlIiFT %,

— TiGh L RI-flfE
- HEEEHEBNLERE. TAREEGE) . HiETIRY)
c TH=—RIABLI(S—REAIET H)HkE

— JREERI S R -{HE
o miE. TANEHE

e Development Cost
- TH(ABE) .EDAE WSE. HFE.FHEREE . RIITEAE

« STRJ &&Z&ETWGIE,
Value=#gEE (Complexity) XU
Cost = T#i (Effort) IZ55HE

25



STRI-WG1

: ComplexitycEffort

z“'"li{

D EE
J |

lﬂ-

=1

Iu )

I::_._
TEE &

L"u[l

=L
/
>

Dll

SRS M = Complexity
Effort

o SRETA EEE (Complexity) DTE
— [STRIERETTFOPDA FLow Power SOCETIVIZEBHIT NEEMERTE
— HW®Complexity oc iR B I8 iR1E
— SW®MComplexity oc A E!)FH1&

o MEERET T2 (Effort) DER
— HW Effort o« HW Complexity « RETEFIAIZELSRME (1Rh)
— SW Effort oc SW Complexity <« RETEFIAICLSERME (1Rh)
- HW/S\N’ 5 E|Effort oc N2
= (HW Complexity) + (SW Complexity)

26



STRI-WG1

BETEEEDES AT L LEREE

< SRT L (EH) >

SOoCEREHICHITEAV AT L(SOCU AT L) > D:’fﬁgﬁ'ﬁlﬁlﬂ

SoC A
- N

7TV r—3 I T

T

K 1

D N = ,
QD TF T r—ar-YIrYF o 2
3 (HWEEBLERI<HHE5) | =
& \ y A #
L \ dE

D ( ) _ R Ol\

™ 1 OS ‘[ \ FS4/\ ]

\ |
W #mas\s| 7707 ]

= IRETE RN

= IRETEEE S (TR : 100%IP1E)
= FRETEE N

= FRETELE S
(Rl : 75 ybI4+—L1E)

27



=P/

o [FL&HIZ

o RETEEEDTER

e SoC Design Crisisd E &1t
e SoC Design CrisisD fiZ ;R %
o fiZIRZR D MR

« BRETEEMA—FTYT

o GFHERETOO—

c IRE.FEDH

STRI-WG1

28



SoC Design Crisist) jE &

« MESCTOT7AIL:
— PDAFMLow Power SoC(E%&tTF)
« {X7E: Complexity
— SW:
Processor AMemory D44 X2 EL 45
— HW:
ERAOCYIDRAEIZEA
— HW/SW4EI:
HW Complexity + SW Complexity

STRI-WG1

«{R % : Effort
— SW: SW Complexity|Z Eb45
o IPFIAICKDPEZREILDOMR
— HW: HW Complexity(Z Et45
o IPFIRICKDHEZREEDR
— HW/SW5EIIZBE 9 S Effort
« ComplexityMN-Log(N)IZLk15l

PRI RFRIILO—F< YTt

29



SoC Design Crisis &1t (272)

STRI-WG1

Low Power SoC Model(Vershion:2002.12.18)

Unit 2002 2003 2004 2005 2006 2007 2010 2013 2016
Technology nm 130 107 90 80 70 65 45 32 22
CPUJRAYHIEFH MTr 13 17 21 27 34 42 84 169 338
O oy oTr MTr 4.7 5.4 6.2 7.1 8.2 9.5 14.4 21.8 33.2
FrylarEYTr¥ MTr 9 11 15 19 25 33 70 147 305
XruLarEVEE Mbit 1.4 1.9 2.5 3.2 4.2 5.5 11.7 24.5 50.8
HAAHRETOYITrE MTr 26 33 42 53 67 84 168 335 671
O oy ITr# MTr 6.8 7.8 9.0 10.3 11.9 13.7 20.8 31.6 48.0
SRAMERTrik MTr 20 25 33 42 55 70 147 304 623
SRAMBAEYEE Mbit 3.3 4.2 5.5 7.1 9.1 11.7 24.5 50.6 [ 103.8
F—R1: BNSE HW/SWIEREE L
Unit 2002 2003 2004 2005 2006 2007 2010 2013 2016
Technology nm 130 107 90 80 70 65 45 32 22
SW Design Effort person-year 4.5 5.9 7.8 10.2 13.2 17.2 36.7 77.0| 1594
HW/SW Co-Design Effort person-year 0.5 0.7 1.1 1.5 2.2 3.3 10.8 36.2| 125.9
HW Design Effort person-year 10.0 11.5 13.2 15.2 17.5 20.1 30.6 46.5 70.6
HW/SW Co-Design + HW Design| person-year 10.5 12.2 14.3 16.7 19.7 23.4 41.3 82.7| 196.5
Total Effort person-year 15.0 18.2 22.1 26.9 33.0 40.6 78.0 159.7 ] 356.0
SRATLEHE
Unit 2002 2003 2004 2005 2006 2007 2010 2013 2016
Technology nm 130 107 90 80 70 65 45 32 22

System Complexity
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« {R7E:

= EROF ARIREE = 20044

B ERKIZEY . HWERET DO EEMEN16EM LTS, EREOEEILSHER)
2004FIZEAHW®D 12.5%IZ#E B9 5%,
EMUEROBERAEITELELELICERL., 2007FE12100%I2E T 5,

T—2R2: BHEBHIR004FICER (EHH1)

Unit 2002 2003 2004 2005 2006 2007 2010 2013 2016

Technology nm 130 107 90 80 70 65 45 32 22
Abstraction Level of High Level Design 16 16 16 16 16 16 16
Applicability of High Level Synthesis 12.5%| 25.0%| 50.0%| 100.0%| 100.0%)| 100.0%| 100.0%
SW Design Effort person-year 7.8 10.2 13.2 17.2 36.7 77.0 | 159.4
HW/SW Co-Design Effort person-year 1.1 1.5 2.2 3.3 10.8 36.2| 125.9
HW Design Effort person-year 11.7 11.6 9.3 1.3 1.9 2.9 4.4
Total Effort erson-year : : : 21.7 49.4 | 116.1

STRI-WG1
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Case3: BERM+HHW/SWEERE il

e ]X7E :
— 2006FEM5E ABHIA
— B ARt D EffortElREih R (£10%
— 20164 IZIEZHW/SWinER & D & EERIEIZ &Y.
HW/SWHEI 2B B Effortld. #AEffort Lt NEMRRIEELEITET

F—2R3: HW/SWiEH& piA 2008 F KB ZE Hi /R 2)

Unit 2002 2003 2004 2005 2006 2007 2010 2013 2016
Technology nm 130 107 90 80 70 65 45 32 22
Effort Reduction by HW/SW co-Synthesis 10.0%| 20.0%| 30.0%| 60.0%| 100.0%
SW Design Effort person-year 13.2 17.2 36.7 77.0| 159.4
HW/SW Co-Design Effort person-year 2.0 2.6 7.5 14.5 0.0
HW Design Effort person-year 9.3 1.3 1.9 2.9 4.4
Total Effort erson-year 94.4
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{FEiTHW Design Effort o« SEHWIRE IORR"

« HEY
— {REEIHW Design Effort < EFAHW®D B IR FRE 1 DRI (L. IPEF A DO{EE
= KREIDILT SHIPHEF FHAEERE

s EHDIRE:

— HWERETEffort:
s EARAOUYIENZETHFFRERETRIFRDMRIE(Z L T2 TIEM
— K

o HWERETEffortid. ERO YO ERD EIFEFRIEZ EL 151
o IPEFIAIZE S HEffortld. EHAIHE

B MAAYvY(Special Digital Circuit)DIP{E

Unit 2002 2003 [ 2004 | 2005 | 2006 2007 | 2010 | 2013 | 2016
Technology nm 130 107 90 80 70 65 45 32 22
Ratio of New Design 50% 47% 43% 41% 38% 35% 29% 23% 19%
Ratio of Reused Design(IP) 50% 53% 57% 59% 62% 65% 71% 7% 81%
Logic Size of New Design M gate 3.4 3.6 3.9 4.2 4.5 4.8 5.9 7.3 9.0
Logic Size of Reused Design M gate 3.4 4.2 5.1 6.1 7.4 8.9 14.8 24.3 39.0
HW Design Effort with IP person-year 10.0 11.5 13.2 15.2 17.5 20.1 30.6 46.5 70.6
HW Design Effort w/o IP erson-vear
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STRI-WG1

Unit 2002 2003 2004 2005 2006 2007 2010 2013 2016
Technology nm 130 107 90 80 70 65 45 32 22
cpPuzAyy % 34% 34% 34% 34% 34% 34% 34% 34% 34%
ad vy % 12% 11% 10% 9.0% 8.2% 7.5% 5.7% 4.3% 3.3%
Fyyattl) % 22% 23% 24% 25% 25% 26% 28% 29% 30%
HAAHREIOVY % 66% 66% 66% 66% 66% 66% 66% 66% 66%
a vy % 17% 16% 14% 13% 12% 11% 8.2% 6.3% 4.8%
Aoy Y- HBERE % 8.6% 7.3% 6.2% 5.3% 4.5% 3.8% 2.4% 1.5% 0.9%
avvyy-BRA
SRAM

o Chip Size
— Low Power SoOCET ILAE{FEF
ASIC usable M transistors/cm?2
- FIUDRZEE., HE:ITRS2002
Area Ratio of Special Digital Circuit/Chip
- BERAOADYILOL5FYIEER
Area Ratio of New Design/Chip

— FRICEK
Area Ratio of Reused Design/Chip

ST AUy IEBALHEF T ERE

- BEROCYVAOBFARBNSHESEFVITEIE

Area Ratio of Processors+tMemory

— Processor (#231) £ & U'Processor B AEY AN 5 H A HEFE
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