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Figures: (Left) Proposed row-access aware read tracking, a) schematic, b) read dynamic power comparison between near- and far-BL read. (Middle) Proposed row-access aware WA circuit and its impact on write dynamic power, a) schematic, b) NBL waveforms, c) write power comparison for near- and far-BL. (Right) Measured silicon data, a) measured write dynamic power, b) Vmin distribution, c) Vchip vs. Vcell shmoo plot. (Paper C29.1, “A 2nm 37.4 Mbit/mm² Dual-Rail SRAM with Row-Access Aware Read Tracking and Write Assist Circuits Enabling 2.28pJ/Access Energy Efficient Operation,” R. Takamatsu et al, TSMC)
[bookmark: _GoBack]

image1.jpeg
a) —V,domain —V,, domain

chip

TINV

RCK:
FBLEN

FTKBL

TKBL

TRIG!

FTKWL

WB
tracking

TKWL

@TT, V,,=065V,85°C
= Far-BL read (
Near-BL read

24 6%)
9%

—

R aa

Mimic WL





image2.jpeg
Bitcell
3
& | &R
6_' 6_”_' Bitcell
WDRV
: I NVSS
FBLSEL ‘2 Cnm
NBLKICK
CNBL

:

b)| Near-BL write case
Prop. WA
ov - Conv. WA
Exceed required NBL level
9 @TT, V,,=065V,85C
12,0 |mFar-BL write
i | i -15%
% 10.0 Near-BLwrite  (-15%)
— 309
S %80 =2
E 8
£860
sS40
= 20
0.0

0.65

075
Vear (V)

0.85





image3.jpeg
Percentie (%)

Wite dynamic power
(pJ  access)

66
55
44
33
22
11
0.0

06 07 08 09 1 11

1SS / V=085V /-40 C
-+-Near-BL write
~=-Far-BL write

Ve V)
@V 085V

“Limited meas. I !

equipment

00 01 02 03 04 05

etio

Measured, 85 'C





