SoC

TF

Work in Progress- Do not publish STRI WS March 4, 2004, TF



. STARC
. ( STARC

C NEC Electronics

Work in Progress- Do not publish STRI WS March 4, 2004, TF



TF

3 vs SIP

2003

Work in Progress- Do not publish STRI WS March 4, 2004, TF



SoC

0.18um) SoC
SoC

HP LOP -HS -UHS LSTP

Work in Progress- Do not publish STRI WS March 4, 2004, TF



PDA SoC

6-10HTr 0.18um 400MHz 470mW (typ.)
MM
P3 [pwe] [cr]
JPEG 4 G5MTrs.
CPU Max 400MHz
Sound |I-cachel|| D-cache
USB i 32KB || 32KB
MMC
KEY
100MHz
SDRAM || Flash || LcD
4 — 48MHz 64MB 32MB

Work in Progress - Do not publish

STRJ WS March 4, 2004, TF



140min. V
RF
200HTr [

MM Baseband
MP3 SoC
JPEG
MPEG4 RAM H
Java

ROM =
Flash =
133MHz
66MHZz

Work in Progress - Do not publish

SoC

CPU

DSP

Cache

XYRAM

0.18um 133MHz 170mW (typ.)
13.4Trs. (  SRAM:9.5Mtrs.)

RAM

ROM

- 33MHz

- CMOS camera

Bluetooth

Sound

NAND/AND
Flash

MMC

KEY

Flash || LCD

STRIWS. March 4, 2004, TF




SoC

B 2003
B 2003 ITRS

E Embedded Memory

System Driver
B

Work in Progress - Do not publish

2001

PIDS

STRJ WS March 4, 2004,

TF



F 2001 HP/LSTP
F 2003 HP/LSTP 3 Keep

10000

HP 2003
2001 HP/LSTP 3.4
2003 HP/LSTP 3 Al 20U
e LOP 2003
LSTP 2003
— LSTP 2001
N ,-;
=1000 =
-
S i --m--- HS 2001
— = HS 2003
u- --m--- LOP 2001
) — = LOP 2003
- ~--m--- LSTP 2001
— = LSTP 2003
100

— AN MM << W0 O I~ 00O OO O 1 AN M <t IO O I~ oo

o O O o O o O O O dA A d — A — A

o O O O O o O O O O O o o o O O O O

AN AN (@ (@\| AN AN (@\| (@\| AN AN AN (@\| (@\| AN (@\V (@ (@\| AN

Work in Progress- Do not publish STRIWS March 4, 2004, TF



B LOP LSTP Sub-threshold Leak
EHP Sub-threshold L eak

10000 e
..m-o2000°  LSTP-HP 5 6
1000 HP 2001 ..o 2003 3 4
HP 2 /—./.—.
= 100 IT.IP e
N .
< .
s, / ~--m--- HP 2001
10 ¢ —m
LOP ’__‘-""- —s=—HP 2003
. e ---m--- LOP 2001
_ . a a LOP 2001 —s— | OP 2003
= X ~--m--- LSTP 2001
- Ol n L L |
@ L STP 2003 —=—LSTP 2003
£ LSTP.
1001 = -
@ ¥ sTP 2001
0001 .ﬁjﬂfv - - - I I I I I I I I I |
— (N M < 0O © I~ 0O O O =« AN M << 10 © N~ oo
O O O O O O O O O «H A A A A A A A
o o O O O O O O O O O O O o o o o
AN AN « AN AN AN AN (N « AN AN AN AN N « AN AN «

Work in Progress - Do not publish STRIWS: March 4, 2004, TF



B 2003 Gate Leak (Normal gate |leakage current limit)
2001 Gate Leak

B GateLeak  Sub-threshold Leak

10000
0T P 2003 ﬂ—l
_ — e ¢
E']_OO (et P E R .(/._._./I Sub-threshold L eak —=— |sd,off (HP)
2 4 <-4+ g (HP)
<<
= —a— |sd,off (LOP)
1 ---¢---|g (LOP)
01 —=— |sd,off (LSTP)
---¢--|g (LSTP)
001
-
0.001 —
— AN (9p) < LHn O N~ 0 (@) o —i (@\| on < LO (o) N~ o0
O O O O O o o o O d A4 d A A A A d
O O O O O O O O O O O o o o o o o o
(@\] (@\] AN AN AN N AN (@\| AN (@\| AN (@\] AN N (@\] (@\] AN AN
Work in Progress - Do not publish STRIWS. March 4, 2004, TF



g Limit (LOP)
E 2003 ITRS PIDS

E Jg,simulated: oxy-nitride
Jg,limit: 1sd,off

1.E+03 3=——
' &~ EOT

=

1,E+02 - ,.EL"

Jgsimulated -

i

T T T N W A - 1
=T NS - e |

() LO3

L | :rr

Jg limit
1

] Bevond this point of cross over,
- 2 % | oxy-nitride is incapable of
meeting the limit (JgJdimit) on
1.E-01 cate leakage current density

2003 2005 2007 2009 2011 2013 2015 2017
Calendar Year

O = kWUt S~ 0O W

Figure 24 LOP Logic Scaling-up of Gate Leakage Current Density Limit and
of Simulated Gate Leakage due to Direct Tunneling
Work in Progress - Do not publish STRJWS. March 4, 2004,



(4)

E HP
2016 HP
2001 0.4V 2003 0.8V)
1.3 - .= - HP 2001
12 ® = = = —a— HP 2003
N \ . - - LOP 2001
11 [ = m--m = —s— [ OP 2003
; - .= - LSTP 2001
1 | —=—LSTP 2003
=, 09 |
0.8
0.7
06
05
04
0.3 | | | | | | | | | | | | | | | |
— N o <t LO (o) N~ (00) (@)) o — (q\| (qp) < LO O N~ o0
o (@] o o (@] o (@) o (@») — — —i —i —i —i — — —
o (@») o o (@) o (@) o (@») o (@») (@) o (@) o (@») o (@»)
(q\| N (q\| (q\| N (@\| N (q\| (@ (q\| (@] N (@\| N (@\| (@\ (q\| N

Work in Progress - Do not publish

STRJ WS March 4, 2004, TF



Work in Progress - Do not publish

SoC

TL = TL+TL,

F, TL,

CPU, FPU, DSP,
Media Proc.

HW accelerator,

Config. Arrays, ..

™ = TM,+TM,

STRJ WS March 4, 2004,

TF



SoC
(@130Nnm)

39.7Mtrs.
[ 64mm? 11.5Mtrs. 28.2Mtrs.

F,: 180MHz (LSTP)
330Hz (LOP) 4.7Mtrs.
620MHz (HP)

F=F,/4

Work in Progress- Do not publish STRI WS March 4, 2004, TF



(1)

I Line/Space
2001/2003
I SoC
64mm?
M-Trs. Tr x 1.26/lyear x 2/3year

1200

1000
800
600
400
200

(o]

«—i

o

(Q\

Work in Progress - Do not publish STRJWS. March 4, 2004,

O @ O M|

2015 [

2012 [
2013 [
2014 [

2007 [N

2008 (NN
2009 (RS
2010 [N
2011 [T

2004 [N
2005 [IN
2006 [N

2002 h
2003 [N

TF



(2)

B SoC 2003ITRS

Y ear of Production 2003 | 2004 | 2007 | 2010| 2012 | 2015| 2018
Technology Node hp90 | hp65| hpd5

SRAM: CMOS SRAM

Technology Node [nm], 130 90 65 45 35 25 18
Feature Size -F

6T bit cell size (F?) 140F% | 140F% | 140F* | 140F | 140F° | 140F° | 140F°
Array efficiency o7r| 07| 07| 07| 07| 07| 0.7
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Non-Volatile Memory 180 130| 90| 65| 45| 35| 25
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Array Efficiency 06| 06| 06| 06| 06| 06| 0.6
e DRAM :Embedded DRAM,| 39| 130| 90| 65| 45| 35| 25
Technology Node [nm]

1T1C bit cell (F?) 12F% | 12F%| 12F%| 12F%| 12F?| 12F%| 12F°
Array Efficiency 06| 06| 06| 06| 06| 06| 06
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