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Technology

« 0.25um CMQOS
= 5 levels of Al interconnect

« Sub-12 square micron memory cell
Icell = 130uA at 110 Degrees C, 1.6v
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BLOCK ARCHITECTURE

SUB-BLOCK 1 SUB-BLOCK 0
256 x 4. N_[MCL] 256 x 4. N
256 x 4. 1_|MCL|_ 256 x 4. 1
256 X 4.0 [MGL| 256 X 4.0

ROW DEC'S |(NTI /ROW DEC'S
256 x 4.0 _MCL]_256x 4.0
256 x 4. 1_[MCL|_ 256 x 4.1
256 x 4. N_|MCL|_256 x 4. N

MCL

Left and Right:

BIT PRECHARGE

READ COL MUX

WRITE COL MUX
Shared:

SENSE-AMP
COL PRECHARGE



64KB I-CACHE TAG

|128KB I-CACHE
| DATA




BLOCK COMMONALITY TECHNIQUE

Data-Data Output Select Generators

SAE .
5 P 0SI0]
CA2 T
EVAL CLK L ' ﬁébc OSI[1]

Data-Tag Output Select Generators

VDD i
VDD | i

EAVL CLK > | - OS[1]
VDD TAE;TPDC o



TIMING CONTROL

READ CYCLE WRITE CYCLE
CHIP CLK \ | | |
\\\‘ :
CACHE CLK R R : N
WORD & COL SELECT__ 3 [+ L+ T L
BIT LINES e T\~
‘\ \\ \\ ‘\\ “ || 4|

SENSE-AMP ENABLE D TR \ L

\\ ‘* “ \‘ ‘\‘ |‘ ‘|
GLOBAL DATA-OUT X \. —

: v “ N
OUTPUT ENABLE | B 1 |

CPU DATA-PATH < : =
GLOBAL DATA-IN




ADDRESS AND CONTROL

PRE-DECODE
CACHE CLK
PRE_ABC
ADDR. A
ADDR. B CHIP CLK i —
CACHECLK _ I~ ™~
ADDR. C EVAL CLK sl
EVAL CLK ADDR.AB.C ~S<——>¢
v v
| PRE ABC R




ROW ADDRESS DECODING

WORD,, - Lq
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SRR
T ST TS
o|2|0|0
— | )| ]
23033

1 of 512

WORD
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SUB BLK 7

SA-ROW

SUB BLK 6

SUB BLK 5

SA-ROW

SUB BLK 4

SUB BLK 3

SA-ROW




COLUMN DECODING

WCOL SUB BLK 7
W SA-ROW
{ SUB BLK 6
; ; SA-ROW
a » SUB BLK 4
5 = SUB BLK 3
g 2 4 SA-ROW
@
1 < @
0| S| L ®
m | X O
%) —
3/ 2
ROW ADDRESSES S COL ADDRESSES




WE[O]

WE[1]

GDIB[O]

GDI[0], GDI[1], &
GDIB[1]

WORD

WCS

BB[O]

B[O]

B[1] & BBI[1]

WRITE PATH

1 [

—\/

. o .
S m |2 o
WORD |& @ @ o
I I I T

WCS - -
'I—‘ ||_‘ ||_‘ ||_‘
o9 d -
a| 2oL
Q o)
Q) O Q) 5
WE[1] ‘0" 1 |

DATA-IN ‘O’ ‘D - |



THE SENSE-AMP

NRCS I B BB
WORD & NPRE _ 1 G NPRE
B & BB — N o NRCS
SAE N e B
4
DATA EQ A +— by .
GDATA & ~ 2 upd
GDATAB ! -
SAE | ,
ﬁ%ﬁ
DATA EO '

GDATA

GDATAB



THE OUTPUT BUFFER

GDATA GDATAB

GDATAE  — o

GDATAB \ F j
DOSTRB [+ 1 A O S
DIN&DINB — X% - | DO _STRB
OUTPUT EN. — = @@ Rl:‘ |
D & DB ——=< A
DO & DOB > DB

l’D
o :)HJ DO
=

AN e
OUTPUTEN. | E ED' DOB



ROW DECODERS

REDUNDANCY DATA STEERING

BLOCK BLOCK BLOCK REDUND.

0 1 n BLOCK
eooeo

[ b3 —
[RD\QMrRD\QM r»RD\QB/r> D
F \ \ \ ﬁl

RO 0 DO R 1 D1 rp I Dn 1




ROW DECODERS

REDUNDANCY DATA STEERING

EXAMPLE
BLOCK | | BLOCK' BLOCK | |REDUND.
0 \\1// N BLOCK
//v\\ 00
v —tlv
FT&@MVRD@M —>RD>¥DB/F>
= | v v
O 10 D01 11 D1 1 InDnl =

\_, Select ‘D’ - Select ‘R’
Sources Sources



Performance

Nominal Silicon
50 Degrees Celsius

{112 LT /me@ 1.7V
{01 > 500MHz

1300 .. FFFFFFFFFFFFFFF  FMmMX @ 2 OV
Y > 600MHz

ALLALEAEAEAS333 3333334448884 84848405
MHz 01234567890 123456783901234567390
nlojojalolojoljolojololotololoiolololojololojololoiojololololol

* 500MH
=pASS  F=Fail | OOMHZ



Conclusions

. Combining:

0.25um technology
Data Driven Address Path
_ow Skew Control Signal
~ully Differential Data Paths

« Yields:
1.5 Mbytes
Greater than 500MHz Operation
Consuming < 12.5W @ 2.0V, 500MHz



