
Memory Address  16 -- ?
a Design a memory decoder for the depicted address segment.
a NOTE: BLE/BHE Æ EN (each)  and MEM Decoding Æ CS (common)
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Recap & More Exercise for - Memory Address Decoding
a How Much Memory?
`How Many Address Lines?

⌧1K Æ 10 lines
⌧MEM 32K Æ 15 lines

aMEMORY PINOUTS
`Address Lines
`Data Lines
`“Defense” ports or “Gates”

⌧/CS
⌧/CE
⌧/OE
⌧/WE



8-bit uP + MEM
a Processor has 224=24MB=16MB memory space: 

0x000000 – 0xFFFFFF
a MEM has 219=0.5MB
a Let’s place the MEM between 0x00000 – 0x7FFFF
a Processor Addr (A18 – A0) ÅÆMEM Addr (A18 – A0)
a The left-over Addr lines in the uP: A23 – A19

` This condition is used to open the MEM gate (namely, /CS)
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8-bit uP + MEM
a uP has 224=24MB=16MB memory space: 

000000 - FFFFFF
a MEM has 219=0.5MB
a Let’s place the MEM between $00000 - $7FFFF
a Up AddrÅÆMEM Addr:  A18 – A0
a The left-over Addr lines in the uP: A23 – A19

` This condition is used to open the MEM gate 
(namely, /CS)
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8-bit uP + MEM Exercisea Now, place 0.5MB size MEM 
between $280000 - $2FFFFF
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Names:



16-bit uP + MEM
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a Processor does not have A0
` BHE (UDS) and BLE (LDS), instead.
` BHE, BLE -Æ EN (Each MEM)

a Processor AddrÅÆ MEM Addr
` A19 – A1 (Processor): A18 – A0 (MEM)
` Left-Over Addr (Processor): A23- A20

` MEM selection ÆCS (both MEM)
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16-bit uP Memory Decoding EXERCISE

a Q:  64K Word (or 128 KB) of RAM, with it’s starting address at 
$480000

a A: 64KB Æ 16 lines each MEM
` Range: $480000 - $49FFFF
` BHE and BLE for A0 line Æ EN(Enable)
`Upper address lines Æ CS for both MEM
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16-bit uP Memory Decoding EXERCISE
a Range: $480000 - $49FFFF  

Names:



Multiple Memories
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Multiple Memories
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Group #: Names:
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Apple Macintosh Classic
a CPU: 8MHz Motorola 68000
a Introduced in 1984
a Memory: 128KB (512KB in later version) RAM, 64KB ROM
a 3.5” 400KB Floppy Disk
a Application: MacWrite and MacPaint
a Mouse
a 9” B&W Monitor
a Keyboard
a Serial Port (DB-9)
a Printer Port
a Addressing: 24-bit
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Apple Macintosh Classic
a CPU: 8MHz Motorola 

68000
a Memory: 128KB 

(512KB in later 
version) RAM, 64KB 
ROM
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Apple Macintosh Circuit Diagram
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Memory Map 
(for Apple 
Macintosh)
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Apple Macintosh Circuit Diagram



Apple Macintosh MEM Decoding
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Design for Apple Macintosh MEM Decoding
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Apple 
Macintos
h MEM 
Decoding
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Design 
for Apple 
Macintos
h MEM 
Decoding
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Decoder/Multiplexer
a 74LS138



Decoder/Multiplexera 74LS138
Group#: Names:

ckim
Rectangle



Decoder/Multiplexer
a 74LS138

ckim
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Memory Decoding with Byte/Word Access -

a Questions
:
` 1. Size 

of 
ROM

` 2. Size 
of 
RAM

` 3. 
Memo
ry Map
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Can You Draw a Memory Map of this? 
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Can You Draw a Memory Map of this? - SOLUTION
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Intel 80386 Memory – Decoding
a A pair of memory pack 

(High and Low bytes) -
Eight (8) 64KB Memory 
Chips

a At each pack, each 
memory chip is 
SELECTED (/CS) by an 
output from U3 (High 
Byte) and U4 (Low 
Byte), which are 
enabled by the single 
output from U2.

a Question: Find the 
address range of the  
second chip of the pair 
of memory pack. (Green 
Mark)

a Ignore MWTC and 
MRDC, M/IO lines (they 
are for Write, Read, 
Memory or I/O 
operations, respectively)
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Intel 80386 Memory – Decoding-
a Find the address range of the  second chips of the memory pair. (Green Mark)
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Intel 80386 Memory – Decoding – Class Activity




