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e Static Random Access Memory - SRAM

e Key Attributes
* Sequential vsc@®andom Acces>

* Read only vs.®ead/Write
+(Static y's. Dynamic
*(Volatilévs. non-Volatile

* Key Measures
* Density -
e Speed +
* Power -
 Cost/ bit -
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* SRAM - Circuit
* Memory cell (1 bit) is based on a feedback circuit

CE 1911

Bit value is retained as long as power is maintained
Fastest read/write (R/W)
Highest power
Lowest density
Used in caches and small data memories
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* SRAM — Circuit
 Memory cell (1 bit) is based on a feedback circuit
* Bit value is retained as long as power is maintained
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* SRAM — Write

Bit line

CE 1911

* Read Enable (RE) disabled (low)

Place BO, B1, B2, B3 on inputs (data in)
Apply Address

* Select the desired word line (high)
» Select the desired column to input to

Strobe write enable bar (WE) low
Bit lines override the bit cell inverters

and store the new value in the cell
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* Write — x4 configuration—16 x 16 x 4

RE low RE low RE low
data in = datain = data in =
0011 0101 1010
address = 35 || address = 25 || address =5
00110101 00100101 00000101
WE — strobe || WE — strobe || WE — strobe
p ierters q
Bit line | —— }_ _{ —— |Bitline

Word line
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Rx Cxb
data in
_/ \ColumnS
-
=8 B B B B B
Lol 11o}] {2 11
addr 1o 1 0 1
f" W2
4
112l 110]] |11} ||O
\ W0
addr B3 B2 B1 BO
TR
data Cfut
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e Read

* Write enable bar (ﬁ) high
* inverters tristated
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< e Read Enable (RE) high
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* Apply Address W
» Select the desired word line (high)
» Select the desired column to output

 Bit cell inverters drive the bit lines
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and sense amplifiers read the value
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* Read — x4 configuration—16 x 16 x 4

Rx Cxb
data in
WE’ high WE’ high WE’ high [ 1L \mCO"ij” o
RE high RE high RE high ﬁz ’g\z ’_iz
address = 35 || address = 25 || address =5 W i i
00110101 || 00100101 || 00000101 ﬁ? HE}Z
=8 B B B B B B B B
- - - 0l o] N1 11
addr
data out= data out = data out = ~— O
0011 0101 1010 i .
[l foll 2] To
P_weak d \ "
Bit line | —— }‘ _{ —— |Bitline addr i i . ;
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Word line
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* SRAM - Timing

WRITE

READ

CE 1911

X DATA P ADDR X
e ADDR o ADDR Y
RE
WE_b
T Nl data captured ot
X ADDR 14 ADDR ) 4
RE ya \ / \
WE_b 1!
_Par < 'TED
<|  DATA D — DATA S—
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* SRAM — Complex configuration
* Array Layout —4Mb, in a x8 (4Mb, x8)

* No address line sharing

i 512
Address[18:10] 512
LN | To / & X
512 7 71 1024
Decoder x8b
1024x8b
//
Address[9:0] v
8b 1
Data
Out 7-0
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* SRAM — Complex configuration
e Array Layout—4Mb X 8 (4Mx8b) (implicit x1 format)
* No address line sharing

Address[21:10]
—>

12
To
4096
Decoder

4096

Address[9:0]

4K 4K 4K 4K 4K 4K 4K 4K
> X X X X X X X X
1024 | 1024 | 1024 | 1024 | 1024 | 1024 | 1024 | 1024
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