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SOl Technology...notfor just the high-end anymore

* Provides a powerful platform for innovation for aerospace and defense, consumer
electronics, information technology and networking and communications applications
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SOl Fact and Fantasy

= Benefits of SOI
— Myth: SOl is an ultra-high performance technology
— Myth buster: Think Lower Power
= Potential for broader market adoption of SOI
— Myth: SOl is for servers and super computers
— Myth buster: Think Consumer Applications

= Affordability of SOI

— Myth: SOl is too expensive for my application
— Myth buster: Value at an affordable price

= SOl ecosystem
— Myth: Thereis no IP and design support for SOI
— Myth buster: Have you looked on chipestimate.com lately?

= LVE#) .
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SOl Benefits

= SOI’s many benefits over bulk technology
— Decreased junction capacitance (lower active power)
— Asmuch as a 30% performance improvement if you need it

« Wil vary depending on the circuit and the application requirements
G
— Turn that performance improvement into smaller circuits

» Potential 25% reduction in circuit area is possible
. OF

— Keep the performance constant and reduce the leakage
« 5-7X possible
Sl S 1 S

— Drop your supply voltage for some real powerimprovement
« Potential for as much as 40% improvement

~ £

» Provided circuits are still functional Oxide Insulator
4— Sjlicon Wafer

= |sthere more....Yes!
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SOl Benefits

= Lower power can translate into cost advantages:

— Lower packaging costs

— Lower system cooling cost and power supply cost
= Less susceptibility to soft errors

— 5-7x Improvement over bulk

= SOI provides excellent isolation for analog circuit design

= SOl is an excellent starting material for RF applications

= Still more? ...Yes...
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| Benefits

Isolation Leakages Virtually Eliminated
No Well Taps Required
Latch-up Eliminated

Reduced Variation within Die
— Short-channel Vi roll-off suppression
+ |ess variationin Vt vs Lgate.

— No Well-Proximity Effects (no deep wells in SOI)

Dynamic Body Effects
— Bodies can contribute to better CMOS switching
— Better pass-gate & source-follower performance

Temperature

— dVvt/dT slightly reduced compared to bulk
— dlddq/dT reduced

SOl embedded DRAM

— Superior memory density/power over eSRAM
— On chip integration simpler over bulk technology
— Scalable

Deep trench decoupling capacitors

— Significant area benefit
— Permits compact integration of IP blocks
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Performance Comparison

= FO3 Inverter Data

— Design Identical except for contacted pitch (bulk is 5% tighter)
— SOl Frequency is 28% faster than Bulk

— IBM Bulk 45nm has same FET performance elements as SOI

+ (other than SOl-related engineering, of course).
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Client Benchmark Circuit: A Power/performance example

T 24-stage interconnect loaded data path 1‘
in Path delay » out
e T B e I L |
Unit

Rvia :

Rvia _

‘,:,I:DD_: i Rvia Rvia

Vdd Vss r

Vss Vss

Wiring Modelling: resistancein Q, capacitancein fF

3 42 3 154 3 14
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30pum Wire 11pm Wire 10pum Wire 45nm Example...
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Results

11SF 0600 RVT
Drive | Pdwn (pWihHzZ)  PStat (18 Freq (GHz) - i it
et i tat a6 Analysis conditions/Models
) 06D 155 51 1.30 8
g}% 1z =2 o L — Worse case conditions
12T X 133 60159 242
aT %1 045 5195 06D + Performance: SS 0.9V 125°C
9T %2 054 123.03 1.06
9T X3 0E2 181.09 1.38 « Power: FFL 1.1V 125°C
9T X4 071 239,12 1.63
5T %8 1.05 471.43 2. = Models
—_— z =
&
1230 %1000 SvT s * Bulk: V0600 RVT

Drwve § Pdw (pWihHz) PSiat (pW)  Freg (GHZ) E—
GBI 0.45 37.78 0.92 : :
5 O 4 057 66.25 1.50 5 SOl V1000 SVT
1 2T_:=<:3| 068 9473 1.90
12T X4 0.80 123.24 2.19 i
12T X8 1.25 237 28 2.80 Results
3T %1 044 3355 071
9T %2 052 5839 1.21 —INSE =127 X&a (VUEUU)
aT X3 061 52,94 1.58 N
9T X4 069 107 .47 1.86 le—
9T %8 1.04 20571 753 — 1250 - 9T X4 (V1000)

%{1250 1000 SYT7115F Y0600 RYT -1) — Frequency comparable
Oirw e Pdwn (pWihdHz) PStat (oW Freg (GHzZ) _ _ _
] o Al X — Dynamic power is reduced by 22% in SOI
12T X3 4% -53%, 16% S :
121 x4 5% 55% 16% — Leakage is divided by 2.83x in SOI
12T X8 5% £51% 16%
9T X1 3% -48% 14% -
BT:}{E -39 530 14% = AI’EH rEdUCEd by 25% N SO'
9T X3 3% 54% 14%
9T %4 2% 55% 15% 45nm Exam ple 8
9T X8 2% 56% 14%
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SOl Leakage

45nm Technologies Leakage vs. Temperature
45nm LP (LVT), 45nm G (HVT), 45nm SOI (UVT)

Norm alized to 25°C Leakage

Normalized Leakage (Fast Process)
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Data and Simulation in 45nm SOI

SCE for SOl vs. Bulk 45nm Example. ..

040
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SOl Leakage

45nm Technologies Leakage vs. Temperature
45nm LP (LVT), 45nm G (HVT), 45nm SOI (UVT)

Normalized to 25°C Leakage

Normalized Leakage (Fast Process)
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