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Ch.3 Input and Output B

Topics

* Introduction: input and output (1/0)
* Gaming industry devices
— ¢ 3.1.1:1/0 device — system interface
* 3.1.2: Program-controlled |/O transfer
* 3.2: Interrupt-based 1/0O
* 3.2.6: Exceptions
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Fig.3.2 Interconnection Network £
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Selecting 1/0 Method 1: CETo
Memory-Mapped B

Memory
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3.1 Memory Mapped I/0 &%

* Locations of I/O device’s registers are in the same

address space as memory

Binary Integer
A2 Al A0 Memory 1/0

0 0 0 0
0 0 1 1
0 1 0 2
0 1 1 3
1 0 0 4
1 0 1 5
1 1 0

1 1 1

* Use Load and Store (RISC), or Move (CISC) instructions
e QOutput: Move RO, Output-1 (Output-1=%111=7)
* Input: Load Input-1, R1 (Input1=%110=6)

Memory addresses: [0..5] (note: 2 less memory locations for user)
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Selecting 1/0 Method 2: oD
1/0-Mapped SR

Memory
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1/0-Mapped 1/0 B

* Each I/O device and its registers are assigned a distinct

“I/O address space” or “Ports”

* Use special I/O instructions (i.e., more instructions in ISA!)
 Qutput: Output R6, OutPortl ; OutPortl < R6

* |nput: Input InPort1, R5 ; InPortl € R5

* Need additional circuit to select (i.e., more hardware!)

* BUT Full memory space is available (vs Memory-mapped)
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Fig.3.2 Interconnection Network i3l
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3.1.1 1/0 Device-Network B4
Interface Lt

* Interconnection Network = System Bus

e Data Number of signals or lines = word size (16, 32, 64 etc.)

¢ Add eSS | Number of signals or lines often = word size

e Cont r()l Number of signals or lines depends on the CPU design

* Network Interface:
* An electronic circuit
* Between a device and the network
* Provides control, data transfer, and status information
to/from the device
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Fig. 7.2 1/0 Interface for Input &=
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Fig. 3.2 Network Interface &%=
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Fig. 7.10 Keyboard and Processor #3

Signal Sequence: 1,2...7 in order (a handshaking protocol example)

Input interface

g Data
$ D
3 Data
Address 4\ KBD DATA {—— — .
/ a/
W Encoder ) Keyboard _'I'_?Il
Processor R/W 5 Heote 11 Yoo
; KBD STATUS circuit . switches
Master-ready 2 Valid
- -
0x41l | | A
Slave-ready X
=l
6
4. Address to select device for Input 2. Data is valid 1. Key position

5. R/W to select direction

6. 1 am selected and | am ready

7.1 am the Master and | can read now
8. Supply Data
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ey Fig. 7.13 Display and Processor &5

Lah .

Signal Sequence: 1,2...7 in order (a handshaking protocol example)
Output interface

Data ,i
> Data 8
Address & DISP DATA
V
— 7 Ready
S R/W 2
I > DISP_STATUS
Master-ready 3 6
- New-data
Slave-ready 4
1. Address to select device for Output 6. | have new data to display
2. R/W to select direction 7. 1 can accept new data

3. 1 am the Master and | am ready now
4. 1 am the selected Slave and | am ready
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