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Types of memory used in digital systems

RAM (Random Access Memory)

-Can perform both Read and Write Operations

XS
&

-Stored information is lost when power is turneq(@l‘

O

ROM (Read Only Memory) 6(\

-Can perform only Read operatio\&(b

-Suitable information alre@red and can be retrieved at any time

-Binary information.“%ﬁxammed” Into ROM by embedded hardware

Hard Disks @Q\
Read / Write Nen-volatile
Magnetic SSD
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Read-Only Memory

8-bit data Is called Byte, 16 bit Is called Word Q

N
A block diagram of a ROM is shown below.Q\consists of k address
inputs and n data outputs. (é

The number of words in a ROM is&?rmined from the fact that k
address input lines are needed toi&ify 2X words.

n represents the output data»,@&\

k inputs (address) 1§> 2K X'n

» 1 outputs (data
R OM puts (data)
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Read-Only Memory

- May have 100s of million gates interconnected(hrough 100s
of thousands of internal path

-To show internal logic of such a @ — employ a special
gate symbology applicable to array

(a) Conventional symbol (b) Array logic symbol
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Read-Only Memory

5% 32

decoder
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28
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30

In General for 2¥ X n R
K x 2k Decoder and n @ gates
Each OR gate has 2K inputs
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Programming the ROM

Address 3 = 10110010 is permanent storage usizqfuse link
N

5 X 32
decoder

A S =

28
29
30
31

-
QO
(ofb

X 1 means connection
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Programming the ROM

1. Masking During Metallization

Global

Metal line interconnects

Local
interconnects

.
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Programming the ROM

1. Masking During Metallization (PROM) QO
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Programming the ROM

2. Fuse (PROM)

&

C2000 How ST Works

PROM
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Programming the ROM

2. Fuse (PROM)

&

ELECTRICAL ELECTRONICS COMMUNICATION INSTRUMENTATION



Programming the ROM

3. EPROM N
o

Control gate

loating gate
Oxide /

Source (b Drain
O OO
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Programming the ROM

3. EPROM \(\
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Programming the ROM

4. EEPROM
-y Irr Irr i)
Word 0O Il::| Illl:I |II:I
I I
aelml.-r I.—" )
Word_1 Il::I Illl:I |::I Iliig
|'|_l |'L! I|_l | 0
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Programming the ROM

4. EEPROM
-y Irr Irr i)
Word 0O Il::| Illl:I |II:I
I I
aelml.-r I.—" )
Word_1 Il::I Illl:I |::I Iliig
|'|_l |'L! I|_l | 0
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Programming the ROM

O E.g., Implement the 3-input logics f, = X (0,1,5,7), f, =z¢1‘1,2,6) and f, = X

(2,3,4) using a ROM.
(§ 011 (3)

(& 1 - o011 (3)
a b clfr fifo "\ 0@
O 0 OO 1 1 c%» Qd ; 3 100(4)
c o0 1/0 1 1 :'A(E)'(b_ e | [ 100(4)
o111 0 o *0&3 : U
1 00[1 0 O ’\b ST | L@
1 01,0 O 1 Q 7 001 (1)
1 1 0,0 1 O A1 READ EN
1110 0o 10? RAER RN

<]
|

D

% 8 x 3 ROM D(2) D(1) D(0)

f2 fl fo
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Programming the ROM

Example: Design a combinational circuit us\@g a ROM. The
circuit accepts a 3-bit number and generates-an output binary
number equal to the square of the inp}ét}g mber.

inputs o s
A Ay A Bs B, &; B B & Decimal
0 0 0 0 0 0 0 0 0
0 0 1 0 0 0 0 | |
0 | 0 0 Q‘(o 0 | 0 0 4
0 1 | . ﬁb ) 1 0 0 .1 9
1 0 0 \ 1 0 0 0 0 16
1 0 1 Q) 1 1 0 0 1 25
1 [ 0 | 0 0 | 0 0 36
| 1 1 % 1 1 0 0 0 | 49
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Programming the ROM

Example: Design a combinational circuit, g a ROM. The
circuit accepts a 3-bit number and gene %@ an output binary
number equal to the square of the | |np mber.

By (b Ay A Ay Bs By B3 B;
0—— A} 0O O 0O 0 0O O 0
3< * 0 O 1 0 0 O 0
i €§z 0 1 O/l 0 0 O 1

A
! \ A, 0O 1 1/0 0 1 0
A 8 X 4 ROM 7 1 0 0,0 1 O O
R By 1 O 1 0 1 1 0
Az N 1 1 ol1 0 0o 1
Bs 1 1 1/1 1 0 0

(a) Bloc@lagram (b) ROM truth table
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