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Two sides of the bitcell

0 Share Horizontal Routing (WWL).
0 Share Vertical Routing (BL, BLB).
0 Share Power and Ground.

0 Word line routed double on Poly
and Metal (reduce resistance)

Slide 3.38
This philosophy is best-
reflected in the popular
“logical effort™-based design
optimization methodology.
The delay of a circuit is mini- o
I out” of cach stage is made
= Extendable to general logic cone through “logical effort” Squal (and st 10 2 valuo of,
= Equal effective fan-outs (g,C;,,/G,) per stage approximately ). Though
this {echmique is very power-

= Example: memory decoder
ful, it also guaransees that.

power consumption is ¢fidx:

-M' Performance Optimization

= Sizing: Optimal performance with equal fan-out per stage

pre-decoder word driver
—_—

i J@E »v—fi 5

4 e ers, we will reformulate the
1l logical-cffort methodology
to bring power into the
equation,
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["Slib-threshold SRAM

Sub-Vyy operation demonstrated in 65 nm memory chip

Chip functions without error to below
400mV, holds without error to below
250mV:

= At 400mV, 3.28 mW and 475 kHz at

2r°C
= Reads to 320 mV (27°C) and 360mV

(85°
= Writes to 380 mV (27°C) and 350mV/
(85°C)

[Ret: B. Cahoun, ISSCC0g]

Slide 11.28
A 256 kb SRAM memory
was designed and tested
using the cell of the pre-
vious slide. Reliable opera-
tion down to 400mV was
demonstrated.
Though this represents
great progress, it is clear
that addressing further vol-
tage scaling of SRAMs (or
essential if ultra low power
design is to be successiul
(sorry il this rts 1o
sound like a broken record!)
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