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Technologies for Embedded Memory Cores
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The embedded memory core is emerging as a key intellectual property(IP)for system LSls. It includes not only the
embedded DRAM, which was developed for the first time in the world by Toshiba and is widely used at present, but also various
memories such as SRAM and EEPROM.

Toshiba has developed technologies including the memory-merged logic process, automatic synthesis of memory core
design data, and on-chip memory test circuits. These technologies have made it possible to utilize the advantages of
embedded memory by achieving high memory density, high transistor performance, short turnaround time in memory core design,
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and easy testing methodology.
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Comparison of DRAM-embedded LS| and discrete solutions
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(1) ASSM (Application Specific Standard Memory)

(2) A% IHMASIC

(3) A% ik MPU
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Classification of memory-embedded LSls
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Cross-sectional outline of DRAM-embedded LSI

MR L F R e L SRR

3.2 ERETEE

A2 ) Evdy 7 LSIIE, i TFHEOETLAE
SHLERAH D, PR EERZE LT3 M, £<
DEMH &AL EOWN %5, v Froasr~n
THERE « F» 7T HR{Z A aBlb T 2R s A7 v 7Fik

TRl SNz, chICHL, #%#H, McEniidiemo
ASIC (M S8 I 4L #r % 54212, EDA(Electronic  Design
Automation) i 2B L 72 b v 747 > ik w4
DM L » TG E s,

AEN TR ASICOIP & LTHZ 84, 5t ASIC
Wit 7o —DizZ 4 77 )L A=) a7 & #EMK
N A BBIURIEREID 2 ) 2w b 2R 2 2 L AERICE
HTHo, UHTRHIEE Sy 7HERDS 4 75 ) 21
W, BHICNHY I 2 b—arHoxx)) a7k
ETNVEMETEILICL 2T, W@HD ASIC R%EDT
O — TR TR R 2R L Twa(E4), 2=V 23T
FERERLEE 7V &0k, A ® ) BES Verilog, VHDL &\
SRR CREL DT, Fvy7D2vy b A
FMPCHIZAD Z Lok > TRl ifEs 32— a >

HZ L Ea2—Vol53 No.ll (1998)



REF1737Y
7

HURE - ER

LA Mgy b AR
BIEERT AN

e FHA =l
( NaLLEf | F3UUASETI K545

HLNGOEE7 4 — Fiiy 7 LLNGOE T ¢~ Fiiy s
e LA 77 MEE
0K
[ wzofil |

E4, EH#ASICHFTO—ADAEY IFDEGAH
—arfios R ET L2 HEL T3,
Adoption of memory core into standard ASIC design flow
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Concept of memory generator
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Memory core test circuits
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Micrographs of DRAM-embedded chips
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