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Configurable DRAM Macro Design for 2,112 Derivative Organizations to be Synthesized Using Memory Generator
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One-chip integrated technology for the DRAM and logic circuit is an effective solution for realizing a high-performance system
LSl.  Toshiba has produced a dRAMASIC,,,, in which a DRAM macro can be embedded in an application-specific IC (ASIC).

We have now developed a DRAM macro which is suitable as a memory generator.
various configurations of embedded DRAM macro in a short turnaround time for the ASIC.

The memory generator can composite
The size of the DRAM macro

generated by the memory generator is comparable to that of a manually designed DRAM.  We have fabricated 4 Mbit and 20
Mbit DRAM macros using a memory generator and 0.35 ym technology.
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1 Mbit memory segment
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Layout of DRAM macro

Thd, M2IZRTIIRELELDIATLIMEY FD
AENEFT R E, 2T A ORI A hdb 2B TE
ANlgg, A MR, FT—F A, 3= R
FOMAER 7y 72 R EN T A, KRR IE T
~NTONEA R ENIRE T 7 o 4 ZHHe ) li B
kw7 ooliic BRI TRE ST 5,

Ta—NNF—FEIAT) S A P YD) 128
v hHD, BT AV I TRGINTT =I5y 77 L
Hans, CHOF—FEU3, T—Fxy 7 ThlikND+ T
LarvoeNFFLrHickoT 1288w bI/O XG4 E
v b /O DEGEDURZATTE S, 2, YT A4E b
2INA 7 1441/0 £ 721/0 kD AN LT AL PET/
Oy 77 HELTWS,

AENVELT AV M, BMUSRTRYAT > 7T EAT A
AL wFE, BETLZAE) A b LI TE DK
o Twd, LA WEISICH~N, IMEZ Ay b4k
D 0.35 um D7 OEATHI0%/NELT DI EHTER,

a3 WA NPER A VEERIRTE, =i
A Z W=7 o NOBHE & SABOWRN 2N E{ TE B,
32MOAE)EHERT 150 MHz @, 7 AFEEEOEEL ]
e Th b,

£ 1IZDRAM v 7 udfik, R2ICHKTES~70D
Mz~ AFZ ¥ —F1/0ZA7, T4F1/0%47
BOBD 264 FiliOEE»TE, =, “FEAZ IV EN)
T A AT MEDBINGT T E 5D THRIT 2,112 FIOHE AT
&5,

AMEMAELIZ4MEY P2 20MEY F@ DRAM =270
EEIICRT, AMEY PRAF I —F1/0OF 47, 20
MbEw MMIT7A FI/OFA7TTHS,

El DRAM Yo O#RM DA

3.1 PRLADERGE
TrRyvAOwwEr7iE, ET7ar8 7 b (—HOHDAS

62

#z 1. DRAM Yo ODFE
Characteristics of DRAM macro

i1 B L5 &
(1) 2gr5—FI/os147
; 64y b/128 Ey F 1/O
s '/ : v
2) 214 F1/0%17
128 ' b/256 £ b 1/0
; e 0.35 #m CMOS
70t ARty —RB/ERAT (T a)
LI 1.575%0.75 um?
. 4.83%4.23mm> @4MEw b | /N2
7 s 8.90X7.7mm? @20M E v b | 4N 2
EhFE 150 MHz @32M E'v b
T — 9 kR R 4.8G /X1 b/s
BEBE 3.3V
HBREH I.5W @32M &' b, 150 MHz

P, DRAM ¥ OB DIESR

Derivable memory organization

AFLHF—F If0sAT I1E/0s 1T
AEUERR o AEER HWEDE
I 2 2 2
2 6 4 6
3 8 6 8
4 12 8 12
5 8 10 8
6 22 12 20
7 8 14 8
8 20 16 20
9 18 18 18
10 22 20 22
I 8 22 8
12 42 24 42
13 8 26 8
14 22 28 22
15 28 30 28
16 30 32 30

&t 264 &t 264

WL £ a— Vol.563 No.5 (1998)



AME vk DRAMZ 20

(@4MEw b DRAM 72 D0

(b)20M £'» + DRAM ¥ 0

H3. 4M, 20MEwWKDRAMYZ0O  4ME v w702y
F—FI/0O#A47, 20MEy b=ouid74 F1/O %147 THEL
1%

Micrograph of DRAM macro
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Connection customizable segment decoder
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