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EEM332 Lecture7:
Hardware of 8086 based  system

Adress bus, Data Bus, Control Bus
Memory design, Adress decoding

8086 Hardware design
The 8086 and 8088 microprocessors can be configured to work in either of two modes:
The minimum mode - The maximum mode -

The mode selection feature lets the 8088 or 8086 better meet the needs of a wide variety 
of system requirement. Minimum mode 8088/8086 systems are typically smaller and 
contain a single processor..

Note: that for 8088 the address bus is 20 bit and data bus is 8-bit. 
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System Clock
The time base for synchronization of the internal and external 
operations of the microprocessor in a microcomputer system is 
provided by the clock (CLK) input signal.
The standard 8088 operates at 5 MHz and the 8088- 2 operates at 8 MHz.
The 8086 is manufactured in three speeds: 5-MHz
8086, 8-MHz 8086-2, and the 10-MHz 8086-1.
The CLK is externally generated by the 8284 clock generator and 
driver IC.
System Clock
Connecting the 8284
to the 8088

System Clock
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Pin Descriptions of the Control Signals of 8086 CPU

Direct Memory Access (DMA)
To transfer a large amount of data between the memory and peripherals such as hard 
disk. In such a case using the CPU to transfer data is too slow, since the data first

RESET : Microprocessor resets if this pin is held high for 4 clock periods.

must be fetched into the CPU and then sent to its destination. For this reason Direct 
Memory Access controller is used to bypass the CPU and provide a direct connection 
between the peripherals and memory, thus transferring the data as fast as possible.
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Pin descriptions of 8086 Microprocessor
Data Bus: - In 8086 microprocessor Pins AD0 – AD15 are used for the data bus.
- However the same pins are also used for Address bus as well.
- The ALE (Address Latch Enable –pin 25) signals whether the information on pins 
AD0 – AD15 is used address or data.
- When the data is sent out or in, the case when ALE is low indicates that AD0-AD15 
will be used as data bus.
- When the address data is sent out, the ALE is high indicating that AD0-AD15 will be 
used as address bus, - This process of separating address and data from pins AD0-
AD15 is called demultiplexing.
Address Bus: - The 8086 CPU is has 20-bit address bus, where the AD0-AD15 
and A16-A20 are used as the address bus. To demultiplex the address signals from 
the address/data pins (AD0-AD15) a latch must be used to grab the addresses.
- In 8086 microprocessor the address bus is 20-bit wide, however only 16-bit is shared 

ith d t b (AD0 AD15) th h d lti l i Th t id l d l t h fwith data bus (AD0-AD15) through demultiplexing. The most widely used latch for 
demultiplexing is 74LS373 IC
-Control Bus : is used to indicate
- When a valid address is on the address bus
- In which direction data are to be transferred over the data bus (in/out)
- When external devices can read/write data on the data bus.
- When valid read/write data are on the data bus.
- Etc.

Adress, Data  and control Buses
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Adress latching:

Using the 74LS373 Address Latch

Memory Interface Circuit 
(Latch circuit- Common bus)
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Memory

Memory
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Memory
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Resim görüntülenemiyor. Bilgisayar�n�zda resmi açmak için yeterli bellek olmayabilir veya resim bozulmuş olabilir. Bilgisayar�n�z� yeniden başlat�n ve sonra dosyay � yeniden aç�n. K�rm�z� x y ine görünürse, resmi silip yeniden eklemeniz gerekebilir.
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Bus Cycle:

Address decoding
Address decoding is the process of generating chip select (CS*) signals from the 
address bus for each device in the system The address bus lines are split into two 
sections. The N most significant bits are used to generate the CS* signals for the 
different devices
The M least significant signals are passed to the devices as addresses to the different 
memory cells or internal registers
M Add D diMemory Address Decoding
In order to splice a memory device into the address space of the processor, decoding is 
necessary.
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For 32 K byte chip

For 2 K byte chip
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74LS  3x8 decoder chip

•Note that all three Enables (G2A, G2B, and G1) must be active, e.g. low, low 
and high, respectively. Each output of the decoder can be attached to an 2764 
EPROM ( 8K X 8 ).

Example:Example:

Figure: 10-3
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