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ROM
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« DRAM: Dynamic Random Access Memory
« High density, low power, cheap, slow

+ Dynamic: need to be “refreshed” regularly

* SRAM: Static Random Access Memory

+ Low density, high power, expensive, fast

+ Static: content will last “forever” (until lose power)




h

ROM abél> < (Lol akéls

Word line Word line | Vee
-

b—
Pass

— transistor P

&

Capacitnrl
Bit
line

DRAM akibl> ) lis>Luo SRAM abibl> ,Lis>Lus




DRAM (Dynamic RAM)

SRAM (Static RAM)

Dynamic Random Access Memory

Static Random Access Memory

S (50 03latwl Can 2 0,053 (gl g l)T g (5L

(Ca o gl a5 (5L L) VL 51,5

o)l Sl eslasiwl (Jd> 4 Seskw (solhb

o3lastunl o ) 0055 (6l )giunjil)3 g LoMS-clld I
AiSe

(5Lt s jlisle

3135 (Refresh) (gjwejls 4 jLo

5jlwojl 4y 5L

(CQUSS 3iz) S oeadyb Vgase

303k 2hb 5 Wb @SS Jubs & ol

- B9y 9 39005 )3 (RAM) lol akadle-
GBS sl

P&

yidiw Jled cdls )5 Lol weoli cdls )5 yiaS lgl Wyan

Cawl

YU Cacy b (gloakisls - (LW (LY (L)) CPU (is-

aigjo

LQ)).))U

(4503l dig) elisS

(WD OLO)’

) Il Qb )8y 4325 a5 (Sloj U

831y (gylaab




h

abdl> o) S oly

Typical RAM chip
> 128 X 8 RAM : 27 = 128 (
Typical ROM chip
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Chip select 1
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Chip select 2 .

Read «—» 8 bit data bus VL Gudlagel
Write W uilagal
7 bit address

RAM @ 631> (6399
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Chlp select 1
Chip select 2
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Memory Configuration : 512 bytes RAM + 512 bytes ROM
» 4 x 128 bytes RAM + 1 x 512 byte ROM

Component Address Ao Ag AgAAAALAA, A,
RAM1 0000-007F 00xXxXxXXXX
RAM2 0080-00FF 01X XXXXXX
RAM3 0100-017F 10X XX XXXX
RAM4 0180-01FF 1T1XXXXXXX
ROM 0200-03FF XX XXX XXX X
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Memory Configuration : 512 bytes RAM + 512 bytes ROM

» 4 x 128 bytes RAM + 1 x 512 byte ROM

Memory Address Map

» Address line 9 8 Addres bus cru
= RAM1 00 Ge-11 10 s; e 7-_1‘ RO WA
= RAM2 01 Dacoder
= RAM3 10 R
= RAM4 11

» Address line 10
= ROM 1

Memory Connection to CPU
» 2 x 4 Decoder : RAM select (CS1)
» Address line 10

= RAM select: CS2

» ROM select: CS2 Invert

Component Address A Ag AgAAAALAA, A
RAM1 0000-007F 0 00 xXxXXXXXX
RAM2 0080-00FF 01XXXXXXX
RAM3 0100-017F 10X XXXXXX
RAM4 0180-01FF 1T1XXXXXXX
ROM 0200-03FF X X XXX XXX X
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