8279 KEYBOARD/DISPLAY CONTROLLER
Although interfacing a keyboard and multiple digit display to parallel I/O ports is simple from a hardware standpoint, while inputting and outputting the processor would be tied up by the keyboard scanning and display refreshing routines. The Intel 8279 Keyboard/display controller is an LSI device designed to release the processor from performing the time-consuming scan and refresh operations.

 For keyboard control , the 8279 constantly scans each row of the keyboard by sending out row addresses on SL3-SLO and inputting signals on the return lines RL7-RLO, which represents the column addresses. When a depressed key is detected, the key is automatically debounced by waiting 10ms to check if the same key remains depressed. If a depressed key is detected , an 8 bit code word corresponding to the key position is assembled by combining the encoded column position , row position , shift status and control status which will contained in the scan register.The key position is then entered into the  8 byte  first-in first-out (FIFO) sensor memory, and status register contains the no of keys read.
Keyboard Display Mode Set Control word-Specifies the input and display. modes and is used to .initialize the 8279. Its format is:


0 0 0 D D K K K


KKK- 
Control bits to set input mode:


000 Encoded keyboard scan mode with 2-key lockout 

001 Decoded keyboard scan mode with 2-key lockout

010 Encoded keyboard scan mode withN-key rollover 

011 Decoded keyboard scan mode withN-key rollover

100 Encoded sensor matrix scan mode

101 Decoded sensor matrix scan mode

110 Strobed input with encoded display scan 

111 Strobed input with decoded display scan

Encoded scan means 8279 will be outputting signals to a encoder chip which will be outputting low on scan lines
Decoded scan means 8279 directly outputting low on scan lines. 

Two key lockout means if two keys are pressed almost at the same time only one key will be taken
Two key rollover means if simultaneously two keys are pressed almost at the same time  , both will be scanned within an interval of time 

DD -Control bits to set display mode.
00 Left entry, 8 8-bit displays

01 Left entry, 16 8-bit displays 
10 Right entry, 8 8-bit displays

11 Right entry, 16 8-bit displays

Write to display memory control word
Indicates that a write to the data buffer register will put data in the display 
memory. This command must be given before the CPU can send the characters to be displayed in the 8279.

Its format is

1 0 0 1 A A A A


AAAA – Address of the location  in the display memory , where the data for the next write will be issued.

The 4th bit 1 means address will be incremented by 1 for each write. It is called autoincrement bit.
For display control, the 8279 provides a 16 byte display memory and refresh logic. Each address in the display memory corresponds to a display unit, with address 0 representing the leftmost display unit. Once the CPU loads the characters to be displayed into this memory, the 8279 needs no further instructions and processor is released from refreshing the display The output is accomplished by the 8279 repeatedly sending out the characters over the lines OUT A3-A0 and OUT B3-B0 and unit select addresses over SL3-SL0 (16 DIGITS). The processor may sequentially enter data to the display memory either from left or right. 


The program



The following instruction set the keyboard/display  controller to its encoded keyboard scan mode, with two key lockout and its left entry 8 bit display mode. Ie Keyboard display mode set control word is transffered to the control register

MOV DX, Control register address
MOV AL, 00000000B Keyboard display mode set control word
        OUT DX,AL

To display the characters the CPU must first give a write display memory command and then output to display memory. The following instruction sequence displays eight seven segment digits which are stored beginning at DIGITS with the least significant digit stored at the low address:


  MOV SI,8


  MOV DX, Control Register Address


  MOV AL,10010000 B 

;Write to display memory control word

  OUT DX,AL


  MOV DX, Display memory aaddress

AGAIN:MOV AL, DIGITS[SI-1]


  OUT DX,AL


  DEC SI


  JNZ AGAIN


The first instruction put the digit count in SI, the following three instruction output the write display memory command, and the next instruction puts the address of the data buffer register in DX. The loop outputs the digits to the display memory. 
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