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YEm¥EE Abstract

3D memory design with flexible multi-layer stacking

CLEE4 O BRI EELR / SUPER memory

FEERERTEESHEEREENEEE —ERERES
= EAIRABNEEREERERN B RIR AR LEE
H5% - BRI HERENRR EAERFRE  BF7T 2
BERKRRTIR -

BRRE T ENANHEBRBLULBRBFEREZSE
WS R-FERNEBE A LR TERSHED
WERIREIBRER TBAE—E KEAEHEN
RN AREIREREERRES ¥ ENXNEREE
RIFRERBF LN RR -

BB EESEHHRES T EZE/NAR BB
Friat - ZE/ NSRS RSB RIRR BB (TSV)
TE’]EE@;&T ME B BRI AT EARR B 2N

B SRR FRT Hjlltt_JL,{Hﬁ%EZTEEE\
SRR M EEE B FEINREEER

BPIMEBRA=ERTF T ERFICIREMA
B ERERBEMERPIRIZES %’Jiﬁﬁ’éﬁé\_ﬂﬁﬁﬁiﬁ
B WEBRORF—ERSENIVEE = RS

We have to face a lot of technical difficulties and physical
limitations as process follows Moore” s Law continuously.
3D integration has the most potential to solve these
problems and provide outstanding performance and high
density. We design a Semi-Master-Slave scheme and Self-
Timed Differential-TSV Signal Transfer Scheme in this project.

A Semi-Master-Slave scheme solves the stacking conditions
such like yield, at-speed testing, and die-to-die variation.
Semi-Master Slave scheme has a master-layer and slave-
layers. Master-layer controls the logic signal and sends to
slave-layer. Each slave-layer generates its own pulse signal.
Finally, master-layer receives data from slave-layer. Compare
to Direct-Stack and Traditional Master-slave, our Semi-
Master-Slave is a better way for 3D IC stacking. MS structure
faces low yield and cannot perform at-speed testing for each
slave die. These problems are solved in our Semi-Master-
Slave scheme.

Self-Timed Differential-TSV Signal Transfer Scheme reduces
the speed penalty of TSV and support the multi-layer
stacking function, and the effect of TSV process variation can
be reduced also.

This circuit can support most of the memory stack (DRAM,
SRAM, etc), and this circuit has better energy saving
capabilities in wide 1/Os. A 32kb 2 layer 3D-SRAM macro
has been fabricated and it is the first fabricated TSV-based
3D-SRAM in Taiwan and the demonstrated stacking layer
scalable 3D-SRAM in the world for the first time.
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