Equivalent Decoder in Discrete Logic
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Internal Structure of 4x4 Diode ROM

64 x 1 ROM with 2-Dimensional Decoding
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Decoder and mux = 8 3-in gates + 8 4-in gates

—> Almost square chip (good!)
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128 Kilobyte Memory System
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27256 27256 27256 27256
L1 VPP L1 VPP L1 VPP Lig VPP
% A0 2% A0 0 Ao —% A0
Al 2t Al F Al Al
H A2 H A2 H A2 F A2
L A3 11 [ A3 11 A3 11 [ A3 11
l6]as 00 HL [6],y o0 HL [6],; oo L [e],, oo [LLI
[slas o1 H2fIsTs o HA[s 10 or U s 1y or 2
lalag o2 (B lal o2 HIJale o2 U3 Lalye 02 HY
l3fa; o3 KO lals o3 K3 [0 o3 H331s i o3 3
L2 wg 04 Hof losl' o o4 HO Losl o 04 HE Doslye 04 HE
24l o 05 Hf |oalg o5 U7 odl g o5 U fal g 05 D
BT NP T e ETI NP Ll BTI DN TR S PTIPNTT R
<= Dalan o7 P Galay o7 2B aalyyy o7 1 faslyy o7 12
To Micro-{ 21 A12 121 A2 F2 1 A12 121 A2
processor (261 A13 126 A13 1261 A13 1260 A13
127} A14 27} A14 127 A14 127} A14
/SE0000 [20] g /SE8000f [20] g /SFQ00A [ 20| o /SF8000] [20] g
RD. 22 OF /RO 23] OF /RD) -} 2% oF /RO 23] OF
A[14-0]
D[70]

Flaxer Eli - Logic Design ch11-5

cLt

w0 X X 0101 <1 ofnWord Lines
Al w X X X X g
2to4
A0 Decoder w2 0001
/w3 1000
S > Bit Lines
L——>—no
Diode => 1 L———d>—n1
D2
No Diode =>> 0 [: D3
Why use diodes?
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64K x 8 ROM with 2-D Decoding
9 512 512
910512 512 512 512 "
A Decoder x X ¢ X
128 128 128 1024
Array
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A ﬁ%» tol tol . . . to 1
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DO DI D7
Is this a square chip?
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Basic Structure of SRAM
2"x b RAM
—1 A
Ay
e 1 Anq
—DIN,  DOUT, ——
—DIN,  DOUT, |-
: {DINy,  DOUT,4—
—J Cs
—Q OE
—Q WE
® Address/Control/Data Out lines like a ROM (Reading)
+ Write Enable (WE) and Data In (DIN) (Writing)
Flaxer Eli - Logic Design cnti-6

JAL




One Bit of SRAM
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o SEL and WR asserted — IN data stored in D-latch (Write)
— D-latch output enabled (Read)
— No operation

o SEL only asserted
o SEL not asserted
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READ Timing (SRAM)
Like a ROM! max(taa, tacs)
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Primary Spec
for SRAMs

WRITE Timing (SRAM)

(WE-controlled write)
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(CS-controlled write)
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Physical SRAM Array Should Be Square
Example: 16 x 1 SRAM — DI
4 x 4 Array ¥
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SRAM with Bidirectional Data Bus
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