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Introduction to decoders
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Introduction to decoders

Octal 3-STATE Buffer/Line Driver/Line Receiver (741s244)
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Introduction to decoders

3-STATE Octal Bus Transceiver (741s245)

5
[=x]
To Seven Other Channels
%[e JE
o
z|a 2| 2

EEC 201 http://Drshiple-courses.weebly.com/ 6




Introduction to decoders

General 8085 Scheme
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7415244
A=Ay G Octal bus driver :D‘A'§ ~ Ay
(21-28) (Higher order address bus)
8 74LS373
AD,-A ;[ Latch — N
(12-19) G (Lower order address bus)
|
(30) ALE
T74LS245
Bidirectional D, -D,
bus driver (Data bus)
7415138 TOW
__ 1ow
(34) 10/M 3-to-8 OR
(32) RD Decoder Control
31) WR = MEMW bus
(31) 2 MEMR
(3) Reset
out
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Introduction to decoders

Memory interface

@ 2K RAM : 11 address bus : A0 to A10
@ 4K ROM : 12 address bus : A0 to A11

Al5 4K MEMORY
A14 —
A13 gc
A1z a11 | A11
. a0 — AD D7|
WR WENW
g wr
1o/ -
TEMR
RD

4K MEMORY
a5
— ds
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All ALl
s 74X138 i
a13 1 Do)
A12 o ;
ap ———| AD D7
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10/ M 2732
WE 74X138
RO |
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Introduction to decoders

ROM/RAM Chips

CMOS Static RAM (2K x 8-Bit)
NMOS 32K (4K x 8) UV EPROM

Pin Configurations Pin Configurations
A7 v
ards 2 Pve As[2 208
A8 (] 2 23 [ As
As O] 3 22 [ A9 ASQ3 201A9
Ad O 4 21 O WE A4 21 [ Al
A3 |5 20 [J OE A3[ls 20[1GVvpp
A2 | ¢ IDTE116SA 19 [J Ao A2[{6  pma7aza 19AT0
g*E'/ 185%: A7 18[]E
= 17 7 Ao[8 17faz
/oo Clg 16 [2 08 QOES 16 gQG
o1 ] 10 15 [ VOs
102 ] 11 14 [ 04 a1 g1o 15as
GND [ 12 13 [ 103 Q211 14[1Q4
3089 drw 02 Vss [ 12 13paQ3
Pin Descrintion Pin Description
Name Description =
AD-AN Address Inputs
Ao - Ao Address Inputs
0o - 107 Data InpulOuput Qo-az7 Data Outputs
[+ Chip Select E Chip Enable
WE Wiile Enable GVep Output Enable / Program Supply
OE Qulput Enable Vee Supply Voltage
Ve Pover Vss Ground
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Introduction to decoders
ROM/RAM Chips

RAM Memory
Chip No. Size
2114 1k x 4bits
6116 2k x 8bits
6264 8k x 8bits
ROM Memory
Chip No. Size
2708 1k x 8bits
2716 2k x 8bits
2732 4k x 8bits
2764 8k x 8bits
27128 | 16k x 8bits
27256 | 32k x 8bits

WIN| =+

OO~ WN = H

EEC 201 http://Drshiple-courses.weebly.com/ 10




Introduction to decoders

Exercise 1

Design the decoder circuit for ROM memory its address range is 0000

to FFFF?

@ Determine static bits Most
significant 4 bits.

© Determine dynamic
bits:exclude.

© Design according to static bits.

EEC 201
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Ais Ay Az Ay Ay Ao Ay Ag Aq Ag As Ay Az Ay A Ay
00000 000000000 0O 0 =0000H
1 L
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Introduction to decoders

Exercise 1: 138 decoder solution
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0 3-to-8
A Decoder
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Address

OFFFy
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EPROM
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Introduction to decoders

Exercise 2

Design the decoder circuit for ROM memory its address range is 8800
to 8FFF?

AisAuAinAp AnApAgAy  AjAGAs Ay A3A AL A
I 0 0 0 1 i) 00 0000 000 ? = 8800H
. . . 100 0 o
@ Determine static bits Most L T T
significant 4 bits. (@ (Static Bits) ® (Dyniﬂic Bits)
@ Determine dynamic
bits:exclude.

© Design according to static bits.
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Introduction to decoders

Exercise 2: 138 decoder solution
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Introduction to decoders
Exercise 2

Design the decoder circuit for ROM memory its address range is 8800
to 8FFF? Solution:

@ Subtract range to find memory size=7FF
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Introduction to decoders

Exercise 2
@ Determine static bits: 0000
R.OM.VS' RAM = Most 0000 0000 0000 0000 ROM
significant 4 bits. 0000 1111 1111 1111
bit no: 13 discriminate OFEF
@ Determine static bits: i )
eserve
RAM vs. RAM = Most for
significant 5 bits. Expansion
bit no: 11 discriminate 2000
0010 0000 0000 0000 RIW
Ve 1‘?;“ 00100111 1111 1111 M
_—— —_— emory
27FF
El E2 E3 2800
ol 7axass 0010 1000 0000 0000 RIW
23] goto 11t it Tt Memory
o] o0 DD:DME 2FFF
ol -
04D RAM1TS
05 D RAMZ CS Unused
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Introduction to decoders
Exercise 3

Design an interfacing circuit for memory to meet the following
specifications:

@ 2764 (8k x 8bit): EPROM address range starts from 0000h and
additional 4K memory should be available for future use.

© 6116 (2k x 8bit): CMOS R/W memory.

EEC 201 http://Drshiple-courses.weebly.com/ 17




Introduction to decoders
Exercise 3

2764 (4k x 8bit):

2732 (4k x 8bit)
reserved:

6116 (2k x 8bit)

EEC 201

Q Size =8K=111 1111 1111 11=FFF
@ End address =1FFF+0000=1FFF

Q Size = 4K=11 1111 1111 11=FFF
© Start address = 1FFF+1=2000
© End address = FFF+2000=2FFF .

Q Size = 4K=1 1111 1111 11=7FF
© Start address = 2FFF+1=3000
© End address = 7FF+3000=37FF .
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Introduction to decoders

Exercise 3

AsAuAiAn AnApAsAy A AAs AL A AL A A
0 0 0 0 0 0 00 0000 00 00 = 0000H

00 0 1 TR (G T (S o T AR (O Bl o B
b
(Static Bits) (2 (Dynamic Bits)
Ais A A A AnApAsAy AT AASAL AJAALA
00 1 1 00 00 D000 0000 =3000H
RAM 00 1 1 ' it O L | | I 1 1 1 = 37FFH

I | |
. {
@ (Static Bits) @ (Dynamic Bits)

it is safe to discriminate according to Ais , A4, A3
So EPROM=000 RAM= 001
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Introduction to decoders

Exercise 3

= +5V RD RD WR
10/M
L l b i l ‘
E, E, E CE OE CE OE WH
As MSB An App Ao—] A
138" e 2764 6116
Ay —— o }MSELE 8K X 8 2K X 8
Ag—] Ao Ap—] Ao
oy or FFEEL
¢ D; Dy D; Dy
Data Data
Lines Lines

it is safe to discriminate according to Ais , A4, A3
So EPROM=000 RAM= 001
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Introduction to decoders

Exercise 4

Design the decoder circuit for shown memory structure?
0000

ROM

OFFF

Reserved
for

Expansion

2000

RW

Memol
27FF i

2800

RW

Memory
2FFF
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Introduction to decoders

Exercise 4
@ Determine static bits: 0000
R.OM.VS' RAM = Most 0000 0000 0000 0000 ROM
significant 4 bits. 0000 1111 1111 1111
bit no: 13 discriminate OFEF
@ Determine static bits: i )
eserve
RAM vs. RAM = Most for
significant 5 bits. Expansion
bit no: 11 discriminate 2000
0010 0000 0000 0000 RIW
Ve 1‘?;“ 00100111 1111 1111 M
_—— —_— emory
27FF
El E2 E3 2800
ol 7axass 0010 1000 0000 0000 RIW
23] goto 11t it Tt Memory
o] o0 DD:DME 2FFF
ol -
04D RAM1TS
05 D RAMZ CS Unused
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Introduction to decoders

Exercise 4

Draw the memory map of next system

oM +5V
E| By E, CS
MSB 7
A A, 0,
Alg Ay o, gﬂ‘
i cs,
13 A0 3.40-8 0pp—
Decoder
+5V EWi RD RD
= = 1 h_ P - — o= - — *_7 A
wss [P B Es CE OEWE CE OE CE OE
“—A Ag—] —
12 2 9 R/WMI A ROMI An ROM2
Ay A
T3, IK x 8 8K x 8 BK X 8
Ao 365 O~ Ao A— Ao——i|
Decoder
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