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CE 1911

e Read Only Memory - ROM

e Key Attributes
* Sequential vsc@®andom Acces>

*CRead onlyys. Read/Write
+(Static ys. Dynamic
* Volatile vschon-Volatile>

* Key Measures
* Density +
e Speed
* Power
 Cost/bit +

© tj



CE 1911

* ROM — Read Only Memory

* Memory cell (1 bit) is based on whether a MOSFET is or is
not connected between the bit line and word line

e The MOSFET structure is always part of the bit cell
* |t can be connected to the bit line through a contact or via (via

ROM)

* |t can be disable by removing the S/D diffusion (diffusion ROM)

Weak
Pull up

e Cannot be modified once the part is built

* Typically used as Boot memory or to
hold chip configuration data
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* ROM — Read Only Memory
* Read

* Read Enable (RE) high
< e Sense amplifiers on
* Apply an address
» Select the desired word line (high)
* Sense amplifiers read the value of
the bit lines

If connected — will read a “0”
If not connected — will read a “1”

Weak
Pullup

Contact
p orVia
I
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Bit line
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* ROM — Read Only Memory
e Read — x1 configuration

RE high RE high

address =5 || address =8
0101 1000

- -

dataout=0 || dataout=1

RE high
address = 10
1010

_>

dataout =1
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* ROM — Read Only Memory
* Read — x4 configuration—4x8 x4

RE high
address = 29
11101

_>

data out =
0011

RE high
address = 21
10101

_>

data out =
0101
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RxCxb
RE high
address = 5
00101 i
_> W2
addr
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data out = 2 1
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* ROM — Read Only Memory

* Timing — Read enable

X ADDR X ADDR X
RE &1 I\ / N\ 7 s
7
SN

/
< DATA

DATA

N/
o
W/

* Timing — no Read enable

XT ADDR X ADDR X
< DATA sl DATA ><
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* ROM — Read Only Memory — Diffusion ROM

Ground
Mo diﬁusmrr-___ﬁ fPSCltTI}SiIimn gate
X I ................... =]
wordline | [ [

Data always Contact ra-
flzating in this % ) %
case — ‘ K metal2/metal/diff L

Metal2 wire that '
can be tied to —_—— . :
ground (Data)

o

bitline bitline
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e ROM — Read Only Memory — Via (contact) ROM

wordline |

bitline
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Ground

Palysilicon gate
(Sel)
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ground (Data)
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