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PROGRAMMABLE KEYBOARD/DISPLAY INTERFACE

■ MCS-85™ Compatible 8279-5
■ Simultaneous Keyboard Display 

Operations
■ Scanned Keyboard Mode
■ Scanned Sensor Mode
■ Strobed Input Entry Mode
■ 8 Character Keyboard FIFO
■ 2 Key Lockout or N Key Rollover 

with Contact Debounce

■ Dual 8 or 16 Numerical Display
■ Single 16 Character Display
■ Right or Left Entry 16 Byte 

Display RAM
■ Mode Programmable from CPU
■ Programmable Scan Timing
■ Interrupt Output on Key Entry

The 8279 is a general purpose programmable keyboard and display I/O interface device designed for use with Intel® 
microprocessors. The keyboard portion can provide a scanned interface to a 64 contact key matrix which can be expanded 
to 128. The keyboard portion will also interface to an array of sensors or a strobed interface keyboard, such as the Hall 
effect and Ferrite variety. Key depressions can be 2 key lockout or N key rollover. Keyboard entries are debounced and 
strobed in an 8 character FIFO. If more than 8 characters are entered, over run status is set. Key entries set the interrupt 
output line to the CPU.
The display portion provides a scanned display interface for LED, incandescent and other popular display technologies. 
Both numeric and alphanumeric segment displays may be used as well as simple indicators. The 8279 has a 16 x 8display 
RAM which can be organized into a dual 16 x 4. The RAM can be loaded or interrogated by the CPU. Both right entry, 
calculator and left entry typewriter display formats are possible. Both read and write of the display RAM can be done with 
auto-increment of the display RAM address.

PIN CONFIGURATION

RL2 L 1 ŷ r 40 □ v cc
Rl3 C 2 39 URL,

c l k L 3 38 DRLo
IRQ Q 4 37 □  c n t l /stb

r l 4 L 5 36 □  s h if t

RLb C 6 35 □  SL3

RL6 L 34 □  SL2

RL7 C 8 33 □  SLt

r e s e t C 9 32 □  SLo
r d C

8279
10 31 □  OUT B0

WR C 11 30 □  OUT Bi

DB0 C 12 29 □  OUT B2

D B ^ 13 28 □  o u t  b3

d b 2C 14 27 □  OUT A0
DBgC 15 26 □  OUT Ai

db4 C 16 25 □  OUT A2

db5C 17 24 X
T o c >

db6C 18 23 □  bd

db7 C 19 22 □  cs
vss E 20 21 □  Ao

PIN NAMES

NAME I/O FUNCTION
DBo-7 I/O DATA BUS (BI DIRECTIONAL)
CLK I CLOCK INPUT
RESET I RESET INPUT
CS I CHIP SELECT
RD I READ INPUT
WR I WRITE INPUT
Ao I BUFFER ADDRESS
IRQ 0 INTERRUPT REQUEST OUTPUT
SLo-3 0 SCAN LINES
RLo-7 I RETURN LINES
SHIFT I SHIFT INPUT
CNTL/STB I CONTROL/STROBE INPUT
OUT Ao-3 0 DISPLAY (A) OUTPUTS
OUT B0-3 o DISPLAY (B) OUTPUTS
BD 0 BLANK DISPLAY OUTPUT

LOGIC SYMBOL

CPU
INTERFACE

~ T vcc

IRQ RLo-7

DATA
BUS

SHIFT

RD

WR
CNTL/STB

SLo-3

C/D

OUT Ao-3
RESET

CLK OUT Bo-3

BD

T

>

DISPLAY
DATA



8279, 8279-5

8279 BASIC FUNCTIONAL DESCRIPTION 

Introduction
Since data input and display are an integral part of many 
microprocessor designs, the system designer needs an 
interface that can control these functions without placing 
a large load on the CPU. The 8279 provides this function 
for 8-bit microprocessors.
The 8279 has two sections: keyboard and display. The 
keyboard section can interface to regular typewriter style 
keyboards or random toggle or thumb switches. The 
display section drives alphanumeric displays or a bank of 
indicator lights. Thus the CPU is relieved from scanning 
the keyboard or refreshing the display.
The 8279 is designed to directly connect to the 
microprocessor bus. The CPU can program all operating 
modes for the 8279. These modes include:

Input Modes
• Scanned Keyboard — with encoded ( 8 x 8 x 4  key 

keyboard) or decoded ( 4 x 8 x 4  key keyboard) scan 
lines. A key depression generates a 6-bit encoding of 
key position. Position and shift and control status are 
stored in the FIFO. Keys are automatically debounced 
with 2-key lockout or N-key rollover.

• Scanned Sensor Matrix — with encoded ( 8x8 matrix 
switches) or decoded (4x8 matrix switches) scan lines. 
Key status (open or closed) stored in RAM addressable 
by CPU.

• Strobed Input — Data on return lines during control 
line strobe is transferred to FIFO.

Output Modes
• 8 or 16 character multiplexed displays that can be 

organized as dual 4-bit or single 8-bit.
• Right entry or left entry display formats.

Other features of the 8279 include:
• Mode programming from the CPU.
• Programmable clock to match the 8279 scan times to 

the CPU cycle time.
• Interrupt output to signal CPU when there is keyboard 

or sensor data available.
• An 8 byte FIFO to store keyboard information.
• 16 byte internal Display RAM for display refresh. This 

RAM can also be read by the CPU.

CLK RESET DBO-7 RD WR CS A0 IRQ

O UTAq-3 OUTBo-3 s Lo-3 RLq-7 CNTL/STB

FIGURE 1. 8279 BLOCK DIAGRAM
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Hardware Description
The 8279 is packaged in a 40 pin DIP. The following is 
a functional description of each pin.

No. Of
Pins Designation Function

8 DB0-DB7

1 CLK 

1 RESET 

1 CS

1 Ao

2 RD, WR

1 IRQ

2 VSS) Vqc

Bi-directional data bus. All data 
and commands between the 
CPU and the 8279 are trans
mitted on these lines.
Clock from system used to gen
erate internal timing.
A high signal on this pin resets 
the 8279.
Chip Select. A low on this pin 
enables the interface functions 
to receive or transmit.
Buffer Address. A high on this
line indicates the signals in or 
out are interpreted as a com
mand or status. A low indicates 
that they are data.
Input/Output read and write. 
These signals enable the data 
buffers to either send data to 
the external bus or receive it 
from the external bus.

Interrupt Request. In a keyboard 
mode, the interrupt line is high 
when there is data in the FIFO/ 
Sensor RAM. The interrupt line 
goes low with each FIFO/ 
Sensor RAM read and returns 
high if there is still informa
tion in the RAM. In a sensor 
mode, the interrupt line goes 
high whenever a change in a 
sensor is detected.
Ground and power supply pins.

4 SL0-SL3

8 RL0-RL7

1 SHIFT

Scan Lines which are used to
scan the key switch or sensor 
matrix and the display digits. 
These lines can be either en
coded (1 of 16) or decoded (1 of 
4).
Return line inputs which are 
connected to the scan lines 
through the keys or sensor 
switches. They have active in
ternal pullups to keep them 
high until a switch closure pulls 
one low. They also serve as an 
8-bit input in the Strobed Input 
mode.
The shift input status is stored 
along with the key position on 
key closure in the Scanned

No. Of
Pins Designation Function

Keyboard modes. It has an 
active internal pullup to keep it 
high until a switch closure pulls 
it low.

1 CNTL/STB For keyboard modes this line is 
used as a control input and 
stored like status on a key clo
sure. The line is also the strobe 
line that enters the data into the 
FIFO in the Strobed Input mode. 
(Rising Edge). It has an active 
internal pullup to keep it high 
until a switch closure pulls it 
low.

4 OUT Ao-OUT A3 These two ports are the outputs
4 OUT Bo-OUT B3 for the 16 x 4 display refresh 

registers. The data from these 
outputs is synchronized to the 
scan lines (SL0-SL3) for multi
plexed digit displays. The two 4 
bit ports may be blanked inde
pendently. These two ports may 
also be considered as one 8 bit 
port.

1 BD Blank Display. This output is
used to blank the display during 
digit switching or by a display 
blanking command.

Principles of Operation
The following is a description of the major elements of the 
8279 Programmable Keyboard/Display interface device. 
Refer to the block diagram in Figure 1.

I/O Control and Data Buffers
The I/O control section uses the CS, Ao, RD and WR lines 
to control data flow to and from the various internal 
registers and_buffers. All data flow to and from the 8279 is 
enabled by CS. The character of the information, given or 
desired by the CPU, is identified by Ao. A logic one 
means the information is a commajTd or status. A logic 
zero means the information is data. RD and WR determine 
the direction of data flow through the Data Buffers. The 
Data Buffers are bi-directional buffers that connect the 
internal bus_to the external bus. When the chip is not 
selected (CS = 1), the devices are in_a high impedance 
state. The drivers input during WR»CS and output during 
RD »CS.

Control and Timing Registers and Timing Control
These registers store the keyboard and display modes and 
other operating conditions programmed by the CPU. The 
modes are programmed by presenting the proper 
command on the data lines with Ao = 1 and then sending 
a WR. The command is latched on the rising edge of WR.
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The command is then decoded and the appropriate 
function is set. The timing control contains the basic 
timing counter chain. The first counter is a -f N prescaler 
that can be programmed to match the CPU cycle time to 
the internal timing. The prescaler is software programmed 
to a value between 2 and 31. A value which yields an 
internal frequency of 100 kHz gives a 5.1 ms keyboard 
scan time and a 10.3 ms debounce time. The other 
counters divide down the basic internal frequency to 
provide the proper key scan, row scan, keyboard matrix 
scan, and display scan times.

Scan Counter
The scan counter has two modes. In the encoded mode, 
the counter provides a binary count that must be 
externally decoded to provide the scan lines for the 
keyboard and display. In the decoded mode, the scan 
counter decodes the least significant 2 bits and provides a 
decoded 1 of 4 scan. Note than when the keyboard is in 
decoded scan, so is the display. This means that only the 
first 4 characters in the Display RAM are displayed.
In the encoded mode, the scan lines are active high 
outputs. In the decoded mode, the scan lines are active 
low outputs.

Software Operation

8279 Commands
The following commands program the 8279 operating 
modes. The commands are sent on the Data Bus with CS 
low and Ao high and are loaded to the 8279 on the rising 
edge of WR.

Keyboard/Display Mode Set

MSB LSB

0 0 0 D D K K K

Where DD is the Display Mode and KKK is the Keyboard 
Mode.

DD
0 0 8 8-bit character display — Left entry
0 1 16 8-bit character display — Left entry*
1 0 8 8-bit character display — Right entry
1 1 16 8-bit character display — Right entry

Return Buffers and Keyboard Debounce and Control
The 8 return lines are buffered and latched by the Return 
Buffers. In the keyboard mode, these lines are scanned, 
looking for key closures in that row. If the debounce 
circuit detects a closed switch, it waits about 10 msec to 
check if the switch remains closed. If it does, the address 
of the switch in the matrix plus the status of SHIFT and 
CONTROL are transferred to the FIFO. In the scanned 
Sensor Matrix modes, the contents of the return lines is 
directly transferred to the corresponding row of the 
Sensor RAM (FIFO) each key scan time. In Strobed Input 
mode, the contents of the return lines are transferred to 
the FIFO on the rising edge of the CNTL/STB line pulse.

FIFO/Sensor RAM and Status
This block is a dual function 8 x 8  RAM. In Keyboard or 
Strobed Input modes, it is a FIFO. Each new entry is 
written into successive RAM positions and each is then 
read in order of entry. FIFO status keeps track of the 
number of characters in the FIFO and whether it is full or 
empty. Too many reads or writes will be recognized as an 
error. The status can be read by an RD with CS low and 
Ao high. The status logic also provides an IRQ signal 
when the FIFO is not empty. In Scanned Sensor Matrix 
mode, the memory is a Sensor RAM. Each row of the 
Sensor RAM is loaded with the status of the correspond
ing row of sensor in the sensor matrix. In this mode, IRQ is 
high if a change in a sensor is detected.

Display Address Registers and Display RAM
The Display Address Registers hold the address of the 
word currently being written or read by the CPU and the 
two 4-bit nibbles being displayed. The read/write 
addresses are programmed by CPU command. They also 
can be set to auto increment after each read or write. The 
Display RAM can be directly read by the CPU after the 
correct mode and address is set. The addresses for the A 
and B nibbles are automatically updated by the 8279 to 
match data entry by the CPU. The A and B nibbles can be 
entered independently or as one word, according to the 
mode that is set by the CPU. Data entry to the display can 
be set to either left or right entry. See Interface 
Considerations for details.

For description of right and left entry, see Interface 
Considerations. Note that when decoded scan is set in 
keyboard mode, the display is reduced to 4 characters 
independent of display mode set.

KKK
0 0 0 Encoded Scan Keyboard — 2 Key Lockout
0 0 1 Decoded Scan Keyboard — 2-Key Lockout
0 1 0 Encoded Scan Keyboard — N-Key Rollover
0 1 1 Decoded Scan Keyboard — N-Key Rollover
1 0 0 Encoded Scan Sensor Matrix
1 0 1 Decoded Scan Sensor Matrix
1 1 0 Strobed Input, Encoded Display Scan
1 1 1 Strobed Input, Decoded Display Scan

Program Clock

0 0 1 P P P P P

Where PPPPP is the prescaler value 2 to 31. The 
programmable prescaler divides the external clock by 
PPPPP to get the basic internal frequency. Choosing a 
divisor that yields 100 KHz will give the specified scan and 
debounce times. Default after a reset pulse (but not a 
program clear) is 31.

Read FIFO/Sensor RAM

Code: U L 1 0 Al X A A A X = Don’t Care

Where Al is the Auto-Increment flag for the Sensor RAM 
and AAA is the row that is going to be read by the CPU. Al 
and AAA are used only if the mode is set to Sensor Matrix. 
This command is used to specify that the source of data 
reads (CS • RD • Ao) by the CPU is the FIFO/Sensor 
RAM. No additional commands are necessary as long as 
*Default after reset.
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data is desired from the FIFO/Sensor RAM. Another 
command is necessary if reading is desired from a 
different row than has been selected. If Al is a one, the row 
select counter will be incremented after each read so the 
next read will be from the next Sensor RAM row.
In the Auto Increment mode for reading data from the 
FIFO/Sensor RAM, each read advances the address by 
one so that the next read is from the next character. This 
Auto Incrementing has no effect on the display.

Read Display RAM

0 1 1 Al A A A A

clear all positions of the Display RAM to a programmable 
code. All ones, all zeros and hexadecimal 20 are possible. 
The 2 least significant bits of CD are also used to specify 
the blanking code (see below).

Cq Cq Cq

0 X All Zeros (X = Don't Care)

1 0 AB = Hex 20 (0010 0000)

1 1 All Ones

------Enable clear display when =1 (or by Ca  = 1)

Where Al is the Auto-Increment flag for the Display RAM 
and AAAA is the character that the CPU is going to read 
next. Since the CPU uses the same counter for reading 
and writing, this command also sets the next write location 
and Auto-Increment mode. This command is used to 
specify the display RAM as the data source for CPU data 
reads. If Al is set, the character address will be 
incremented after each read (or write) so that the next 
read (or write) will be from (to) the next character.

Write Display RAM

1 0 0 Al A A A A

Where Al is the Auto-Increment flag for the Display RAM 
and AAAA is the character that the CPU is going to write 
next. The addressing and Auto-Increment are identical to 
Read Display RAM. The difference is that Write Display 
RAM does not affect the source of CPU reads. The CPU 
will read from whichever RAM (Display or FIFO/Sensor) 
was last specified. This command will, however, change 
the location the next Display RAM read will be from if that 
source was specified.

Display Write Inhibit/Blanking

Code: 1 0 1 X IW IW BL BL

A B A B

Where IW is Inhibit Writing (nibble A or B) and BL is 
Blanking (nibble A or B). If the display is being used as a 
dual 4-bit display, then it is necessary to mask one of the 4- 
bit halves so that entries to the Display from the CPU do 
not affect the other half. The IW flags allow the 
programmer to do this. It is also useful to be able to blank 
either half when that half is not to be displayed. The BL 
flags blank the display. The next command sets the output 
code to be used as a “blank” . Default after reset is all zeros. 
Note that to blank a display formatted as a single 8-bit 
output, it is necessary to set both BL flags to entirely blank 
the display. A “1” sets the flag. Reissuing the command 
with a “0” resets the flag.

Clearing the display takes one display scan. During this 
time the CPU cannot write to the Display RAM. The MSB 
of the FIFO status word will be set during this time.
CF set the FIFO status to empty and resets the interrupt 
output line. After execution of a clear command with CF 
set, the Sensor Matrix mode RAM pointer will be set to row 
0.
CA has the combined effect of Cq and CF. CA uses the CD 
clearing code to determine how to clear the Display RAM. 
CA also resets the internal timing chain to resynchronize 
it.

End Interrupt/Error Mode Set

Code: 1 1 1 E X X X X X = Don’t care.

For the sensor matrix modes this command lowers the 
IRQ line and enables further writing into RAM. (The IRQ 
line would have been raised upon the detection of a 
change in a sensor value. This would have also inhibited 
further writing into the RAM until reset).

For the N-key rollover mode — if the E bit is programmed 
to “ 1” the chip will operate in the special Error mode. (For 
further details, see Interface Considerations Section.)

Status Word
The status word contains the FIFO status, error, and 
display unavailable signals. This word is read by the CPU 
when Ao is high and CS and RD are low. See Interface 
Considerations for more detail on status word.

Data Read
Data is read when Ao, CS and RD are all low. The source 
of the data is specified by the Read FIFO or Read Display 
commands. The trailing edge of RD will cause the address 
of the RAM being read to be incremented if the Auto- 
Increment flag is set. FIFO reads always increment (if no 
error occurs) independent of Al.

Clear

Code: 1 1 0 C D CD CD c F CA

Where CD is Clear Display, CF is Clear FIFO Status 
(including interrupt), and CA is Clear All. CD is used to

Data Write
Data that is written with Ao, CS and WRf low is always
written to the Display RAM. The address is specified by the 
latest Read Display or Write Display command. Auto- 
Incrementing on the rising edge of WR occurs if Al set by 
the latest display command.
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INTERFACE CONSIDERATIONS

A. Scanned Keyboard Mode, 2-Key Lockout
There are three possible combinations of conditions that 
can occur during debounce scanning. When a key is 
depressed, the debounce logic is set. A full scan of the 
keyboard is ignored, then other depressed keys are 
looked for. If none are encountered, it is a single key 
depression and the key position is entered into the FIFO 
along with the status of CNTL and SHIFT lines. If the FIFO 
was empty, IRQ will be set to signal the CPU that there is 
an entry in the FIFO. If the FIFO was full, the key will not be 
entered and the error flag will be set. If another closed 
switch is encountered, no entry to the FIFO can occur. If 
all other keys are released before this one, then it will be 
entered to the FIFO. If this key is released before any 
other, it will be entirely ignored. A key is entered to the 
FIFO only once per depression, no matter how many keys 
were pressed along with it or in what order they were 
released. If two keys are depressed within the debounce 
cycle, it is a simultaneous depression. Neither key will be 
recognized until one key remains depressed alone. The 
last key will be treated as a single key depression.

B. Scanned Keyboard Mode, N-Key Rollover
With N-key Rollover each key depression is treated 
independently from all others. When a key is depressed, 
the debounce circuit waits 2 keyboard scans and then 
checks to see if the key is still down. If it is, the key is 
entered into the FIFO. Any number of keys can be 
depressed and another can be recognized and entered 
into the FIFO. If a simultaneous depression occurs, the 
keys are recognized and entered according to the order 
the keyboard scan found them.

C. Scanned Keyboard — Special Error Modes
For N-key rollover mode the user can program a special 
error mode. This is done by the “End Interrupt/Error Mode 
Set” command. The debounce cycle and key-validity 
check are as in normal N-key mode. If during a single 
debounce cycle, two keys are found depressed, this is 
considered a simultaneous multiple depression, and sets 
an error flag. This flag will prevent any further writing into 
the FIFO and will set interrupt (if not yet set). The error flag 
could be read in this mode by reading the FIFO STATUS 
word. (See “FIFO STATUS” for further details.) The error 
flag is reset by sending the normal CLEAR command with 
O f = 1.

D. Sensor Matrix Mode
In Sensor Matrix mode, the debounce logic is inhibited. 
The status of the sensor switch is inputted directly to the 
Sensor RAM. In this way the Sensor RAM keeps an image 
of the state of the switches in the sensor matrix. Although 
debouncing is not provided, this mode has the advantage 
that the CPU knows how long the sensor was closed and 
when it was released. A keyboard mode can only indicate 
a validated closure. To make the software easier, the 
designer should functionally group the sensors by row 
since this is the format in which the CPU will read them. 
The IRQ line goes high if any sensor value change is 
detected at the end of a sensor matrix scan. The IRQ line is 
cleared by the first data read operation if the Auto-

Increment flag is set to zero, or by the End Interrupt 
command if the Auto-Increment flag is set to one.
Note: Multiple changes in the matrix Addressed by (SLo-3  
= 0) may cause multiple interrupts. (SLo = 0 in the Decoded 
Mode). Reset may cause the 8279 to see multiple changes.

E. Data Format
In the Scanned Keyboard mode, the character entered 
into the FIFO corresponds to the position of the switch in 
the keyboard plus the status of the CNTL and SHIFT lines. 
CNTL is the MSB of the character and SHIFT is the next 
most significant bit. The next three bits are from the scan 
counter and indicate the row the key was found in. The last 
three bits are from the column counter and indicate to 
which return line the key was connected.

MSB LSB

CNTL SHIFT
I I 
SCAN
i I

i i
RETURN

_____ 1_____ 1______
SCANNED KEYBOARD DATA FORMAT

In Sensor Matrix mode, the data on the return lines is 
entered directly in the row of the Sensor RAM that 
corresponds to the row in the matrix being scanned. 
Therefore, each switch postion maps directly to a Sensor 
RAM position. The SHIFT and CNTL inputs are ignored in 
this mode. Note that switches are not necessarily the only 
thing that can be connected to the return lines in this 
mode. Any logic that can be triggered by the scan lines 
can enter data to the return line inputs. Eight multiplexed 
input ports could be tied to the return lines and scanned by 
the 8279.

MSB LSB

[TT7 r l 6 r l 5 r l 4 r l 3 r l 2 RLi RL° |

In Strobed Input mode, the data is also entered to the FIFO 
from the return lines. The data is entered by the rising 
edge of a CNTL/STB line pulse. Data can come from 
another encoded keyboard or simple switch matrix. The 
return lines can also be used as a general purpose strobed 
input.

MSB LSB

I r l 7 r l 6 RL5 r l 4 r l 3 r l 2 RLi

F. Display 
Left Entry
Left Entry mode is the simplest display format in that each 
display position directly corresponds to a byte (or nibble) 
in the Display RAM. Address 0 in the RAM is the left-most 
display character and address 15 (or address 7 in 8 
character display) is the right most display character. 
Entering characters from position zero causes the display 
to fill from the left. The 17th (9th) character is entered back 
in the left most position and filling again proceeds from 
there.



8279, 8279-5

1st entry

2nd entry

16th entry

17th entry

18th entry

0 1 14 15-«—

n n I I I

0 1 14 15

QH__ EO
0 1 14 15

1 1l2 | "15 116 |

0 1 14 15

17 2 115 116 |

0 1 14 15

17 18 | 1 5 1 6  |

Display
RAM
Address

LEFT ENTRY MODE 
(AUTO INCREMENT)

Right Entry
Right entry is the method used by most electronic 
calculators. The first entry is placed in the right most 
display character. The next entry is also placed in the right 
most character after the display is shifted left one 
character. The left most character is shifted off the end 
and is lost.

1 2  14 15 OnDisplay

1st entry J |  j 1

2 3 15 0 1

2nd entry |  |  J 1 2

3 4 0 1 2

3rd entry J"  J  | 1 2 3

0 1 13 14 15

16th entry J 1 j  2 J 14 15 16

1 2 14 15 0

17th entry J 2 | 3 j 15 16 17

2 3 15 0 1

18th entry I 3 j  4 I 16 17 18

RAM
Address

RIGHT ENTRY MODE 
(AUTO INCREMENT)

Note that now the display position and register address do 
not correspond. Consequently, entering a character to an 
arbitrary position in the Auto Increment mode may have 
unexpected results. Entry starting at Display RAM address 
0 with sequential entry is recommended.

Auto Increment
In the Left Entry mode, Auto Incrementing causes the 
address where the CPU will next write to be incremented 
by one and the character appears in the next location. 
With non-Auto Incrementing the entry is both to the same 
RAM address and display position. Entry to an arbitrary 
address in the Auto Increment mode has no undesirable 
side effects and the result is predictable:

1st entry

2nd entry

Command
10010101

3rd entry

4th entry

0 1 2 3 4 5 6 7-*

1

0 1 2 3 4 5 6 7

1 2

0 1 2 3 4 5 6 7

1 2

Enter next at Location 5 Au

0 1 2 3 4 5 6 7

1 2 3

0 1 2 3 4 5 6 7

1 2 3 4

RAM
Address

LEFT ENTRY MODE 
(AUTO INCREMENT)

In the Right Entry mode, Auto Incrementing and non 
Incrementing have the same effect as in the Left Entry 
except if the address sequence is interrupted:

1st entry

2nd entry

Command
10010101

3rd entry

4th entry

1 2 3 4 5 6 7 0 -
I
I 1

2 3 4 5 6 7 0 1

1 2

2 3 4 5 6 7 0 1

1 2

Enter next at Location 5 Au

3 4 5 6 7 0 1 2

3 1 2

4 5 6 7 0 1 2 3

3 4 1 2

RAM
Address

RIGHT ENTRY MODE 
(AUTO INCREMENT)

Starting at an arbitrary location operates as shown below:

Command
10010101

1st entry

2nd entry 

8th entry 

9th entry

0 1 2 3 4 5 6 7 -

Enter next at Location 5 Au

1 2 3 4 5 6 7 0

1

2 3 4 5 6 7 0 1

1 2

4 5 6 7 8 1 2 3

5 6 7 8 9 2 3 4

RAM
Address

RIGHT ENTRY MODE 
(AUTO INCREMENT)
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Entry appears to be from the initial entry point.

8/16 Character Display Formats
If the display mode is set to an 8 character display, the on 
duty-cycle is double what it would be for a 16 character 
display (e.g., 5.1 ms scan time for 8 characters vs. 10.3 ms 
for 16 characters with 100 kHz internal frequency).

G. FIFO Status
FIFO status is used in the Keyboard and Strobed Input 
modes to indicate the number of characters in the FIFO 
and to indicate whether an error has occurred. There are 
two types of errors possible: overrun and underrun. 
Overrun occurs when the entry of another character into a 
full FIFO is attempted. Underrun occurs when the CPU 
tries to read an empty FIFO.

The FIFO status word also has a bit to indicate that the 
Display RAM was unavailable because a Clear Display or 
Clear All command had not completed its clearing 
operation.

In a Sensor Matrix mode, a bit is set in the FIFO slatus 
word to indicate that at least one sensor closure indication 
is contained in the Sensor RAM.
In Special Error Mode the S/E bit is showing the error flag 
and serves as an indication to whether a simultaneous 
multiple closure error has occurred.

FIFO STATUS WORD 
^---- FIFO Full

Du S/E 0 U F N N N

 ̂ | Number of
characters in FIFO

------  Error-Underrun
------  Error-Overrun
------  Sensor Closure/Error Flag for

Multiple Closures 
------  Display unavailable

APPLICATIONS

FIGURE 2. GENERAL BLOCK DIAGRAM
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ABSOLUTE MAXIMUM RATINGS*
Ambient Temperature ...............................  0°Cto70°C
Storage Temperature.............................-65°C to 125°C
Voltage on any Pin with

Respect to Ground ...............................  -0.5V to +7V
Power Dissipation.................................................. 1 Watt

*COMMENT: Stresses above those listed under "Absolute 
Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional opera
tion o f the device at these or any other conditions above 
those indicated in the operational sections o f this specifi
cation is not implied. Exposure to absolute maximum 
rating conditions for extended periods may affect device 
reliability.

D.C. CHARACTERISTICS Ta = o°c to 70°c, Vss = ov, Note 1

Symbol Parameter Min. Max. Unit Test Conditions

V|L1 Input Low Voltage for Shift Control 
and Return Lines

-0.5 1.4 V

V|L2 Input Low Voltage for All Others -0.5 0.8 V

V,m Input High Voltage for Shift, Control 
and Return Lines

2.2 V

V|H2 Input High Voltage for All Others 2.0 V

VOL Output Low Voltage 0.45 V Note 2

V<DH Output High Voltage on Interrupt 
Line

3.5 V Note 3

l|L1 Input Current on Shift, Control and +10 ma VIN = V c c
Return Lines -100 pA V|N = 0V

* IL2 Input Leakage Current on All Others ±10 pA V|N = Vcc t0 0V

■oFL Output Float Leakage ±10 pA Vqut = v c c  to 0V

■cc Power Supply Current 120 mA

Notes:
1. 8279, Vcc  = +5V ±5%; 8279-5, V CC = +5V ±10%.
2. 8279, Iq L = 1 -6mA; 8279-5, l0 L = 2.2mA.
3. 8279, Iq h  = -1 OOjuA; 8279-5, l0H  = -400juA.

CAPACITANCE
SYMBOL TEST TYP. MAX. UNIT TEST CONDITIONS

Cin Input Capacitance 5 10 pF o£iic

Gout Output Capacitance 10 20 pF Vout=Vcc



8279, 8279-5

A.C. CHARACTERISTICS
Ta = 0°C to 70°C, Vss = ov, (Note 1) 

BUS PARAMETERS 
READ CYCLE:

Symbol Parameter

8279

Min. Max.

8279-5

Min. Max. Unit

*AR Address Stable Before READ 50 0 ns

*RA Address Hold Time for READ 5 0 ns

*RR READ Pulse Width 420 250 ns

tRD121 Data Delay from READ 300 150 ns

tADl2l Address to Data Valid 450 250 ns

XDF READ to Data Floating 10 100 10 100 ns

*RCY Read Cycle Time 1 1 Ms

WRITE CYCLE:

Symbol Parameter

8279

Min. Max.

8279-5

Min. Max. Unit

XA\N Address Stable Before WRITE 50 0 ns

*WA Address Hold Time for WRITE 20 0 ns

tww WR ITE Pulse Width 400 250 ns

*DW Data Set Up Time for WR ITE 300 150 ns

*WD Data Hold Time for WRITE 40 0 ns

Notes:
1. 8279, V cc = +5V ±5%; 8279-5, Vcc  = +5V ±10%.
2. 8279, CL = 10OpF; 8279-5, CL = 150pF.

OTHER TIMINGS:

Symbol Parameter

8279

Min. Max.

8279-5

Min. Max. Unit

*0W Clock Pulse Width 230 120 nsec

*CY Clock Period 500 320 nsec

Keyboard Scan Time: 5.1msec
Keyboard Debounce Time: 10.3 msec
Key Scan Time: 80 jusec
Display Scan Time: 10.3 msec

Digit-on Time: 480 Msec
Blanking Time: 160 Msec
Internal Clock Cycle: 10 Msec

INPUT WAVEFORMS FOR A.C. TESTS:



WAVEFORMS

1. Read Operation
,

A0, e§ ZX
m

x
\ / \

(SYSTEM’S 
ADDRESS BUS)

(READ CONTROL)

------- t RD------- ► ------- tDF------- ►

2. Write Operation

(SYSTEM’S 
ADDRESS BUS)

(WRITE CONTROL)

3. Clock Input


