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Key messages:

1.- Software is now an integral part of semiconductor products
2.- Design increasingly enables viable technology control reqts
3.- Design technology pacing largely unaffected by HP GL shift
4.- Key system drivers updated in 2008 (MPU, Consumer P/S)
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System Level Design & SOFTWARE

Hardware design productivity is growing appropriately
— Requirements correspond roughly with solutions
— Innovations pacing properly (transistors / designer / year)

Large gap in software productivity possibly opening up
— If hardware accelerators are heavily leveraged, problem mitigated
— Otherwise, possibly 100X gap can affect memory size, other

Adding new parameters to requirements/solutions tables
— Hardware design productivity - requirement
— Software design productivity - requirement
— Software design productivity (assuming only software implementation)
— System design productivity innovations — solutions (Fig. 1 in chapter)

. .
10000% SW productivity
1000% —— HW productivity
100% - -l SW productivity
required (alternative
2007 2009 2011 20132015 2017 2019 2021 Scenario)

‘m} ITRS Design ITWG 2008 -- DRAFT DO NOT PUBLISH



Impact of Design on “Sigma” (Variability)

" Goal: / :
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Technology Pacing (Design)

" Impact of 3 year shift on Design
— Largely insignificant — number of functions basically unchanged
— Possible impact on selected requirements (e.g. DFM)

PIDS / FEP / Litho 3-year shift
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Grey cells indicate the requirements projected only for intermediale, or iong-term vears. Nearsterm line items are not inciudeed

[ e of Proda o T T ] 00 0T
1S [7rT Tength (wme] k23 il ki K i
TORIUTT EC I I s 08T

Gete chelectric leatage at 100°C (Alcm ) FDSOT Hgh-
performarce [B, BL. B2

Updated Design requirements (DFM)
(% variability model, etc.)

Vietal gate work function for FDSOIMPUASIC ¢, —E
INMOSENOS (5]
[Sanration veloc ity enbencement foctor MPUASIC [T] 1 1

|51 thickness FDSOI (nm) frem PLDS [T]

[ aimam 7 “Serles resistae for FISOT
INMOS MPUASIC = swicith (( @-sm) (G

W Traln cxlerision sheet resisiance Jor FOSOT
JMpumsic nios (29 (6

[pies e

acer tickness, FDSOI eleated contoct [3]

Thicioes o FS07 shewted o tiom () (77 ] ST T
oFM s o hets
Vo Consumption for FDSOI MPLUASIC i) (K] 18 7 15 Node 3% 3 18 18 18
Silicide tickness for FDSOTMPUASIC fnm) (1] E 22 205 78 Trom putiery
I Mask com 0 860 440 1620 0
[ Contact silicick sheet R, for FDSOI MPUASIC (72759 [] 7A 7.85 70 Lo availabio data
> T 4 yariaaay seen
[ Contoct meaximuam resistivity or FDSOIMPUASIC (<) N " . . . . " . - -. v . N
- N I % Vi variabiity Fraeeesem 10w W MW W 1% 0 10w tow 10 we 0 0
Dioping Varmabitry

Trench fll aspect ratio FDSOT [V] 05 0. 0.5 % 1 variailey sl WS 2N W% MA 40N ADs 40N 8N K4S BN Enh AN B nEm Mmoo 1
[uvaens pysical axidk thickness for mudt-gaie MPUASIC poyriat
T o) fo et e 1A, AL, AT} % Vah vanabitey i W WM I™ I 4w
[Gate cheleciic Teakage ce J00°C (M) mutl-gate Tgh 3 O for mow, might r
s aatos Bt 8, 827 % GO variabiity ws o I 124
Vietal g work firciion or mudigate MPLSIC [5) x :

SR ER Dy Arcion o pniiog e, 157 sl B T T ST ST
St thickness for nutigate () from PIDS [U] variabity Gates and wires
NFaximion allowable paasiic evies resitarce Jor i gae e iy DERGTONME oy | | o | gm |

INAOS MPUASIC = with (¢ 2-sm) [G] gates and wires

[N aximaon drcin exicnsion sheet reststance for maii-gaie
MPUASIC (NMOS) { £2/5g) {G]

[Spacer thickness, mulii-gate elevated contact [1]

[Tickoess of mslti-gate eleated unc tion () [T]

[Nfexximun sillcon consumpiion for multl-gate MPUASIC (nni)

153 15
[Stticide thickness for multi-gate MPUASIC nmy) (L] 18
[Contaxt siicick sheet R, for mudti-gaie MPLTASIC { £2/50) F

v
ol T oS il Jor g MPTTASIC (8-

ITRS Design ITWG 2008 -- DRAFT DO NOT PUBLISH




Technology Pacing (System Drivers)

" |mpact of 3-year shift on System Drivers
— MPU frequency model intact
— Consumer driver model: expect low or no impact
— Incorporate impact of FINAL parameters from 3-year shift - 2009

Updated Consumer portable (power)

PIDS / FEP / Litho 3-year shift
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Figure 10 Total Chip Power Trend for SoC-LP Application
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Updated MPU model (power)

Power consumption
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