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RAM and ROM Chips
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RAM is the main memory.

It has bidirectional data bus that allows the transfer of data either
from memory to CPU during a read operation or from CPU to
memory during a write operation.

The gapacity of the memory is 128 words of eight bits (one byte) per
word.

« This requires a 7-bit address and an 8-bit bidirectional data bus.

The read and write inputs specify the memor{)qperaﬁon and the
two chip select (CS) control inputs are for enabling the chip only
when it is selected by the processor.

Chip select 1 re, ROM Chlp
ChipSelect 2 Cs; l(//:\>
Read rRp 1288 l————_ 8-Bit Bidirectional \'\4)/ .
i A * ROM can only read, the data bus can only be in an output
Write WR Data Bus
mode.
7-bitaddress AD,—AD;
* For the same size chip, it is possible to have more bits of
ROM than of RAM, because the internal binary cells in
CS:| CS: | RD | WR Memory Operation State of Data Bus Lo oceupy less SRate than in .
0 0 X X No Operation High Impedance . . .
AEREAE: e i * For this reason, the diagram specifies a 512 byte ROM,
E B A while the RAM has only 128 bytes.
1 0 0 0 No Operation High Impedance
tofo] 1 Write Operati Input D RAM . .. . .
chied RS 2 o The nine address lines in the ROM chip specify any one
1o 1] x Read Operation Output Data from RAM of the 512 bytes stored in it.
1 1 X X No Operation High Impedance
ROM Chip Memory Address Map
7\ 7N\
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* Amemory address map, is a pictorial reEresentation of
assigned address space for each chip in the system.
ChipSelect 1 CSy Let that t " d b ¢
— « Letus assume that a computer system needs 512 bytes o
ChipSelect 2 Cs; 512x8 8-Bit Unidirectional RAM and 512 bytes of RO};VI ¥ syt
ROM Data Bus
] * The RAM chips have 128 bytes and need seven address lines.
8-Bit Address AD;-ADg The ROM chip has 512 bytes and needs 9 address lines.

» The X’s are always assigned to the low order bus lines: lines 1
through 7 for the RAM and lines 1 through 9 for the ROM. It is
now necessary to distinguish between 4 chips by
assigning to each a different address.
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E:“i:z*% - - B—— MEMORY CONNECTION TO CPU
e ROM Data Bus
i . 1828 ;
':ME :fn RAM anzzl;im‘ 9-Bit Address—_| ADy=ADs
G — (el  The configuration gives a memory capacity of 512

bytes of RAM and 512 bytes of ROM.

Device Select | Hexadecimal Address | 10| 9 | 8 | 7|6 |5|432|1 » The particular RAM chip selected is determined from
RAM; ;’g:g‘gs; g g (1} i i i ;‘ i i : lines 8 and 9 in the address bus. This is done
RAM =
e R N R A AR I YE AR AE through a 2 x 4 decoder whose outputs goes to the
RAM4 0180 0IFF o T X X X x T x  x x CS, inputs in each RAM chip.
ROM 0200 - 03FF TIX | X | X[ X[ X]|X]|X]|X]|X
i » The selection between RAM and ROM is achieved
Table 8.5: Memory Address Map for Microcomputer .
through bus line 10.
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