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PROGRAMMABLE KEYBOARD/DISPLAY INTERFACE

a MCS-85™ Compatible 8279-5 = Dual 8 or 16-Numerical Display
s Simultaneous Keyboard Display
Operations = Single 16-Character Display
a Scanned Keyboard Mode = Right or Left Entry 16-Byte Display
a Scanned Sensor Mode RAM
s Strobed Input Entry Mode = Mode Programmable from CPU
s 8-Character Keyboard FIFO a Programmable Scan Timing
s 2-Key Lockout or N-Key Rollover with
Contact Debounce s Interrupt Output on Key Entry

The Intel® 8279 is a general purpose programmable keyboard and display I/O interface device designed tor use with
Intel® microprocessors. The keyboard portion can provide a scanned interface to a 64-contact key matrix. The
keyboard portion will aiso interface to an array of sensors or a strobed interface keyboard, such as the hall effect and
tarrite 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, overrun 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 16X8 display RAM which can be organized into dual 16X4. The RAM can be loaded or interrogated by the CPU. Both
right entry, calculator and left entry typewriter display formats are possible. Bath read and write of the display RAM
can be done with ayto-increment of the display RAM address.
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Figure 1. Logic Symbol Figure 2. Pin Contiguration
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HARDWARE DESCRIPTION

The 8279 is packaged in a 40 pin DIP. The followmg is

a functional description of each pin.

Table 1. Pin Descriptions

which are connected to the scan
lines through the keys or sensor
switches. They have active internal
pullups to keep them high untit a
switch closure pulls one low. They
also serve as an 8-bit input in the
Strobed Input mode.

Pin Pin .. T

Symboi No. Name and Function - Symbol No. Name and Functios-

DB,-D8, 8 | Bidirectional datas bus: Ali data SHIFT 1 | Shift: The shift input status is
and commands between the CPU .| stored along with. the key position -
and the 8279 are transmitted on on key closure in the Scanned Key-
these lines. board-modes: It has an active in-

CLK 1 | Clock: Clock from system used to teq\al pullup to keep it high untit a
generate internal timing. - | switch closure pulis. it low.:-

RESET 1 | Reset: Ahigh signal on this pin re- CNTUSTB 1 | Control/Strobed Input Mode: For
sets the 8279. After being reset the. keyboard modes this line ie used |
8279 is placed in the following as a control input and stored like
mode: 1 status on a key ciosure. The line
1) 18 8-bit character display is also th.. strobe line th.:t enters

—left entry: the data into the FIFQ In the
2) Encoded scan keyboard—2 Strobed Input mode.
key lockout. .
Along with this the program clock (Rising Edge). It has an active in-
prescaler is set to 31. ternal pullup to keep it high until
— a switch closurs puiis it low.

CcSs 1 | Chip Select: A low on this pin en- — -~
ables the interface functions to OUT A~QUT Ay | 4 |Outputs: Thesetwo ports are the
receive or transmit. OUT Bp-OUT By | 4 |outputs for the 18 x 4 display re-

. - fresh registers. The data from

Ao 1 | Buffer Address: A high on this these outputs is synchronized to
line indicates the signals in or out the scan lines (SLg-SLa) for muiti-.
are interpreted as a command-or plexed digit displays. The two 4
status. A low indicates that they bit ports may be blanked inde-

_ are data. pendently. These two ports may

RD, WR 2 | Input/Qutput Read and Write: also be considered as one 8-bit
These signals enable the data port.
buffers to either send data to the BD 1 |Blank Display: This output is
external bus or receive it from the used to blank the display during
external bus. digit switching or by a display

IRQ 1 |Interrupt Request: in a key- blanking command.
board mode, the interrupt line is
high when thera 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 information in

the RAM. in a sensor mode, the FUNCT'ONAL DESCR'PT'ON
interrupt line goes high whenever )

a change in a sensor is detected.

Vss. Vee 2 | Ground and power supply pins. Since data input and display are an integrail part of many

SLe-SL; 4 | Scan Lines: Scan lines which are microprocessor designs, the system designer needs an
used to scan the key switch or interface that can control these functions without placing
sensor matrix and the display a large load on the CPU. The 8279 provides this function
digits. These lines can be either for 8-bit microprocessars.

2?3?_““ (1 of 16) or decoded (1 The 8279 has two sections: keyboard and dispiay. The
—— keyboard section can interface to regular typewriter style
Alo-ALs 8 | Return Line: Return line inputs keyboards or random toggle or thumb switches. The

display section drives aiphanumeric 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:
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Input Modes

« Scanned Keyboard — with encoded (8 x 8 key
keyboard) or decoded (4 x 8 Key keyboard) scan lines.
A key depression generates a 8-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 roliover.

* Scanned Sensor Matrix — with encoded (8 x 8 matrix
switches) or decoded (4 x 8 matrix switches) scan lines,
Key status (open or closed) stored in RAM addressabie
by CPU.

¢ Strobed Input — Data on return lines during controf
line strobe is transferred to FIFO.

Qutput Modes

« 8 or 16 character muitiplexed displays that can be or-
ganized as dual 4-bit or single 8-bit (Bg = Dy, Az =Dy).

* Right entry or left entry display formats.

Other features of the 8279 include:
* Mode programming from the CPU.
e Clock Prescaler

e Interrupt output to signal CPU when there is keyboard
or sensor data available.

e An 8 byte FIFO to store keyboard information.

s 16 byte internal Display RAM for display refresh. This
RAM can also be read by the CPU.

PRINCIPLES OF OPERATION

The foilowing is a description of the major elements of the
8279 Programmable Keyboard/Dispiay interface device.
Refer to the block diagram in Figure 3.

/0 Control and Data Butfers

The 1/0 controlgection uses the CS, Ag, AD 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 identitied by Ag. A logic one
means the information is a command or status. A logic
zero means the infoi mation is data. AD and WR determine
the direction ot data flow through the Data Butfers. The
Data Butfers are bi-directional buffers that connect the
internal bus to the external bus. When the chip is r.~t
selected (CS = 1), e devices are in a high impedan.e
ga_te.c‘%we drivers input during WR e €3 and output during
RO e 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 Ap = 1 and then sending
a WR. The command is latched on the rising edge of WR.

CLK RESEY 080-7 AD WR C3 &y iRQ
FIFO/SENSOR
a\?::e:s 1/0 CONTROL RAM
STATUS
INTERNAL - DATA 8US (8} {

] 8x8 A
DISPLAY CONTROL AND x |

ADDRESS 1ex 8 TIMING FIFO/SENSOR XKEYBOARD

REGISTERS " DISPLAY REGISTERS RAM N— oea‘?:ouc:

RAM T CONTROL
TIMING
AND L
N CONTAOL
AoCeTEns SCAN COUNTER RETURN
SHIFT
OUT Ag3 OUT Bgy 1] staa Rigy  CNTL/STB

Figure 3. internal Block Diagram
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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 counteris a + N prescaler
that can be programmed to yieid an internal frequency
of 100 kHz which 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 ieast significant 2 bits and provides a
decoded 1 of 4 scan. Note than when the keyboard is in
decoded scan, 30 is the dispiay. This means that only the
tirst 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.

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 transterred 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 (FIFQ) each key scan time. in Strobed input
mode, the contents of the return lines are transferred to
the FIFQ 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
Ag high. The status logic also provides an (RQ signali
when the FIFQ 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 s
mgh if a change in a sensor is detected.

Display Address Registers and Display RAM

The Display Address Registers hold the address of thé
word currently being wntten or read by the CPU and the
two 4-bit nibbles being displayed. The read/write
addresses are programmed by CPU command. They aiso
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 aidress 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 rnght entry. See Interface
Considerations for details.

9-398

SOFTWARE OPERATION

8279 commands

The following commands program the 8279 operatin
modes. The commands are sent on the Data Bus with Eg
low and Ao high and are ioaded to the 8279 on the rising
edge of WR.

Keyboard/Display Mode Set
MS8 LS8
Code: |0jofo|pjo K[k |K]

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

oo

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 disptay — Right entry

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 t 1 Decoded Scan Keyboard — N-Key Roliover
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 tnput, Decoded Display Scan
Program Clock '

Code: |0|0[1]{P|P[P[P]P]

All timing and multiplexing signals for the 8279 are
generated by an internal prescaler. This prescaler
divides the external clock (pin 3) by a programmable
integer. Bits PPPPP determine the value of this integer
which ranges from 2 to 31. Choosing a divisor that yieids
100 kHz will give the specified scan and debounce
times. For instance, if Pin 3 of the 8279 is being clocked
by a 2 MHz signal, PPPPP shouid be set to 10100 to
divide the clock by 20 to yield the proper 100 kHz operat-
ing frequency.

Read FIFO/Sansor RAM

X = Don't Care

Code: [0|1]0] A x]|ala]A

The CPU sets up the 8279 for a read of the FIFO/Sensor
AAM by first writing this command. In the Scan Key-

"Default after reset.

AFN-007428
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poard Mode, the Auto-increment flag (Al) and the RAM
address bits (AAA) are irrelevant. The 8279 will automati-
cally drive the data bus for sach subsequent read (A= 0)
in the same sequence in which the data tirst entered the
FIFOQ. All subsequent reads will be from the FIFO until
another command is issued.

in the Sensor Matrix Mode, the RAM address bits AAA
select one of the B rows of the Sensor RAM. If the Al fiag
is set (Al = 1), each successive read will be from the sub-
sequent row of the sensor RAM.

Read Display RAM

Code: |O| 1|1 AI/AJATA|A

The CPU sets up the 8279 for a read of the Display RAM
by first writing this command. The address bits AAAA
select one of the 18 rows of the Display RAM. If the Al
fiag ia set (Al = 1), this row address will be incremented
after each following read or write to the Display RAM.
Since the same counter is used for both reading and
writing, this command sets the next read or write
address and the sense of the Auto-increment mode for
both operations.

Write Display RAM

Code: |1]0[ofa{Ala{a]al

The CPU sets up the 8279 for a write to the Display RAM
by first writing this command. After writing the com-
mand with Ag= 1, all subsequent writes with Ay=0 will
be to the Display RAM. The addressing and Auto-
increment functions are identical to those for the Read
Display RAM. However, this command does not affect
the source of subsequent Data Reads; the CPU will read
from whichever RAM (Display or FIFQ/Sensor) which
was last specified. If, indeed, the Dispiay RAM was last
specified, the Write Display RAM will, nevertheless,
change the next Read location.

Display Write inhibit/Blanking

A B A B
1{x|[w]w]sL|sL

1]o0

The IW Bits can be used to mask nibble A and nibble B
in applications requiring separate 4-bit display ports. By
setting the IW flag (IW = 1) for one of the ports, the port
becomes marked so that entries to the Display RAM
from the CPU do not affect that port. Thus, if each nibble
is input to a BCD decoder, the CPU may write a digit to
the Display RAM without affecting the other digit being
displayed. It is important to note that bit By corresponds
to bit Dg on the CPU bus, and that bit A, corresponds to
bit D;.

Code:

If the user wishes to blank the display, the BL flags are
available for each nibble. The last Clear command issued
determines the code to be used as a “'blank.” This code
defaults to all zeros after a reset. Note that both BL
flags must be set to blank a display formatted with a
single 8-bit port.

9-399

Clear

Code: 111]0{Cp|Cp|Cp|Cr|Ca

The Cp bits are available in this command to clear all
rows of the Disptay RAM to a selectabie bianking code
as follows:

Co Cp Co

0 X Ail Zeros (X = Dan't Care)
10 AB = Hex 20 (0010 0000}
1 1 Al Ones

Enable clear display when = 1 (or by Cp = 1)
During the time the Display RAM is being cieared (~160 us),
it may not be written to. The most significant bit of the
FIFO status word is set during this time. When the Dis-
play RAM becomes available again, it automatically
resets,

If the C¢ bit Is asserted (Ce= 1), the FIFO status is
cleared and the interrupt output line is reset. Also, the
Sensor RAM pointer is set to row 0.

Ca, the Clear All bit, has the combined effect of Cg and
Cp; it uses the Cp clearing code on the Display RAM and
also clears FIFO status. Furthermors, it resynchronizes
the internal timing chain. ~

End interrupt/Error Mode Set

Ll elx]{x{x{x] x = Dont care.

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

Code:

For the N-key rollover mode — if the E bit is programmed
to “1" the chip wiil operate in the special Errar mode. (For
turther 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 Ag is high and CS and RD are low. See Interface
Considerations for more detail on status word.

Data Read

Data is read when Ag, 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.

Data Write

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

AFN-007428
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INTERFACE CONSIDERATIONS

Scanned Keyboard Mode, 2-Key Lockout

There are three possibie combinations of conditions
that can occur during debounce scanning. When a key.is
depressed, the debounce logic is set. Other depressed
keys are looked for during the next two scans. 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 FIFQ. If the FIFQ 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 FIFQ 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. |f two keys are depressed within the debounce
cycle, it is a simuitaneous depression. Neither key will
be recognized until one key remains depressed alone.
The last key will be treated as a single key depression.

Scanned Keyboard Mode, N-Key Rollover

With N-key Rollover each key depression is treated
independently from ail 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 FIFQ. Any number ot keys can be
depressed and another can be recognized and entered
into the FIFO. If a simuitaneous depression occurs, the
keys are recognized and entered according to the order
the keyboard scan found them.

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 muitiple 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
couid be read in this mode by reading the FIFQ STATUS
word. (See "FIFQ STATUS" for further details.) The errar
flag is reset by sending the normal CLEAR command with
CF =1

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. Aithough
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 IRQlineis
cleared by the first data read operation if the Auto-

Increment flag is set to zero, or by the End Interrupy
command if the Auto-increment fiag is set to one.

Note: Multiple changes in the matrix Addressed by (Sto.y
= 0) may cause muitipie interrupts. (SLo =0 in the Decoded
Mode). Reset may cause the 8279 to see multiple changes.

Data Format

In the Scanned Keyboard mode, the character entered
into the FIFO corresponds to the position of the switeh
in the keyboard plus the status of the CNTL and SHIFT
lines (non-inverted). 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 retum line the key
was connected. .
58 : LSB

1 t

SCAN
L L

SCANNED KEYBOARD DATA FORMAT

CNTL [SHIFT]

T T
RIETURN
L

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 muitiplexed
input ports could be tied to the return lines and scanned by
the 8279.

ms8 . Lss

RLy | Rlg | RLs | RLy | RL3 | RLz { RLy | RLg

In Strobed Input mode, the datais 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.

ms8 Lse

RL; | RLg | ALs | RL4 | RL3 | RLz | RLy | REyg

Dispiay
Left Entry

Left Entry made is the simplest display format in that each
display position directly corresponds to a byte (or nibble)
in the Display RAM. Address 0in thea 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 ieft. The 17th (9th) character is entered back
in the teft most position and filling again proceeds from
there.

9-400
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c—

14 15 <=e—Display

01 _
mewy 717" TT1 M

o1 14 15
wowy (7] 2 21T
0ot 14 15
g1 o 14 18
01 14 15

twn ey [17F0]__ _Jisfe]

LEFT ENTRY MODE
(AUTO INCREMENT)

Right Entry

Right entry is the method used by most electronic
calculators. The first entry i1s placed in the right most
display character. The next entry is aiso placedintheright
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 O-=Display
womr [T =
2 3

15 0 1

2nd entry

:

3 4
3rd entry ED
o __
16th entry E:z:[____
1 2
17th entry EEI
2 3

18th entry

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 resuit is predictable:

Q4N

- 10010101

0 1 2 3 4 5 6 7<Displey

oy [T TTTTTT] ™M

0123456867
Clel P 11111

o1 2 3 45 87

Commara [1]2] | | | | ]

10010101

2nd entry

Enter next at Location $§ Auto Increment

OOEEROER
DOEEREOE

(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:

Xd entry

4th entry

1 2 3 4 5 8 7 0-=0Display

wery [T LTI %
s wwy (LT LT T

commes (T T T T [17]

Enter next at Location 5 Auto Increment

34567012

¥d entry I [ l3[ 1 [‘Tzil
4th entry I ]314[ {‘Izl IJ

RIGHT ENTRY MODE
(AUTO INCREMENT)

Starting at an arbitrary location operates as shown beiow:

1 2 3 4 5 68 7=Display

Commaed [ TTTTTTT] faaren

10010101

Enter next at Location 5 Auto Increment

1 2 3 45870
15t entry l]!l]‘l[[_]

2 34586701

waewy [T ] 1002] | 1]
8th entry [T[5|517l81112[ﬂ
9th entry FM?ISM’Mﬂ

RIGHT ENTRY MODE
(AUTO INCREMENT)

AFN-00T428
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Entry appears to be from the initial entry paint.

8/16 Character Display Formats

If the display mode is set 10 an 8 character display, the on
duty-cycle is double what it would be for a 16 character
dispiay (e.¢., 5.1 ma scan time for 8 characters vs. 10.3ms
for 16 characters with 100 kHz internal frequency).

G. FIFO Status
FIFQ status is used in the Keyboard and Strobed Input

——

In a Sensor Matrix mode, a bit is set in the FIFQ Staty,
word to indicate that at least one sensor closure indicy.
tion is contained In the Sensor RAM.

In Special Ecror Mode the S/E bit is showing the error
flag and serves as an indication to whether & simuitane.
ous mulitiple closure error has occurred.

FIFQ STATUS WORD.. -
'——FlFO Full

LoJsefofulrnin]n}
L A l__[_—-l

modes to indicate the numbaer of characters in the FIFO
and to indicate whether an error has occurred. There are ’ Number of
two types of errors possible: overrun and underrun. , . cheracteny in FIFQ
Overrun occurs when the entry of another characterintoa Error-Underrun
full FIFO is attempted. Underrun occurs when the CPU ';':’:";"‘"'1 Eror Fiag ¢
' osure or or
tries to read an empty FIFQ, Muttiple Ci
The FIFO status word also has a-bit to indicate that the Display unavailable
Display RAM was unavailable because a Clear Display or
Clear All command had not compieted its clearing
operation.
ST VTS
CONTROL

INT

sar DATA BUS

MICRO-  DATA
PROCESSOR  BUS

SYSTEM T~
A
CONTROLS L
RESET
ADOAESS a
)

Bus
CLOCK

CLK

(8 coLumns

RETURN
LINES

7 Howar

DISPLAY

*Do not drive the keyboard decoder with the MSB of the scan lines.

4 ADORESSES

(DECODED)

CHARACTERS

Figure 4. System Block Diagram
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—
A.C. CHARACTERISTICS (Continued)
WRITE CYCLE
8279 8279-5
Symbot Parameter Min. Max. Min. Max. Unit
taw Address Stable Before WRITE 50 a ns
twa Address Hold Time for WRITE 20 0 ns
tww WRITE Pulse Width 400 250 ns _
tow Data Set Up Time for WRITE 300 150 ns
two Data Hold Time for WAITE 40 0 ns
twey Write Cycie Time 1 1 us
—
OTHER TIMINGS
8279 82795
Symbol Parameter Min. Max, Min. Max. Unit
Y otew Clock Puise Width 230 120 nsec
toy Clock Period 500 320 | nsec
Keyboard Scan Time ........................ 5.1 msec Digit-onTime .............................. 480 usec
Keyboard Debounce Time .................. 10.3 msec Blanking Time ............................. 160 usec
Key Scan Time .............................. 80 usec  Internal Clock Cyclel®! . ... ... .. . ... .. 10 usec
DisplayScanTime ......................... 10.3 msec :
NOTES:
1. 8279, lg = 1.6mA; 8279-5, I = 2.2mA.
2. 8279, loy = —100uA; 8279-5, Iy = - 400uA.
3. 8279, Vcc = +5V £5%; 8279-5, VCC = +5V =10%.
4. 8279, C_ = 100pF; 8279-5, C_ = 150pF.
5. The Prescaler should be programmed to provide a 10 48 internal clock cycle.
A.C. TESTING INPUT, OUTPUT WAVEFORM A.C. TESTING LOAD CIRCUIT
INPUT/OUTPUT
2.4
> TesT roam< TEST | -
0.48 o3 2

A C TESTING. iINPUTS ARE DRIVEN AT 2 4V FOR A LOGIC “1” AND 0 45V FOR
A LOGIC 0. TIMING MEASUREMENTS ARE MADE AT 2.0V FOR A LOGIC 1
AND 0BV FOR A LOGIC 0.°

CL = 120 pF
C INCLUDES 1G CAPM'.‘ITANCE
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8279/8279-5

—_—

ABSOLUTE MAXIMUM RATINGS®

Ambient Temperature . .......cocce 0°Cto 70°C
storage Temperature .. .....c...ce -65°C1t0 125°C
yoltage on any Pin with

Respect to Ground . ..o eeeees -0.5V to +7V
power DisSipation . . ..o con e n i ae e 1 Watt

*NOTICE: 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 of the device at these or any other conditions above
those indicated in th= operational sections of this specifi-
cation is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device
reliability.

D.C. CHARACTERISTICS [TA = 0°Ct0 70°C, Vsg = Vcc = +5V = 5%, Veg = +5V £10% (8279-5)]

’Qymbﬂ Parameter Min. Max. Unit Test Conditions
T Vin Input Low Voltage for -0.5 1.4 \"
Return Lines
- ViL2 Input Low Voltage for All Others -0.5 0.8 v
T Vil Input High Voltage for 2.2 v
Return Lines
ViH2 Input High Voltage for All Others 20 Y
T Voo Output Low Voltage 0.45 v Note 1
T VoH1 Output High Voltage on Interrupt 3.5 \ Note 2
Line
T Voma Other Outputs 2.4 Fom = —100 uA
hiLs Input Current on Shift, Control and +10 HA Vin = Vee
Return Lines -100 HA Vin = 0V
liLz Input Leakage Current on All Others +10 HA V)N = Veo to OV
loFL Output Float Leakage 10 HA Vout =Vcc to 0.45V
lce Power Supply Current 120 mA
CAPACITANCE
Symbol Parameter Typ. | Max. | Unit Test Conditions
Cin Input Capacitance 5 10 pF fc =1 MHz Unmeasured
Court Output Capacitance 10 20 pF pins returned to Vss .
A.C. CHARACTERISTICS [Ta = °C to 70°C, Vs = OV. (Note 3]
Bus Parameters
READ CYCLE
8279 8279-5
Symbol Parameter Min. Max. Min. Max. Unit
taR Address Stable Before READ 50 0 ns
tRA Address Hoid Time for READ 5 o ns
tRR READ Pulse Width 420 250 ns
tap ¥ Data Delay from READ 300 150 ns |
tapl! Address to Data Valid 450 250 ns
toF READ to Data Floating 10 100 10 100 ns
tacY Read Cycle Time 1 1 us
AFN-007428
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A.C. CHARACTERISTICS (Continuedy
WRITE CYCLE
8279 8279.5 ]
Symbot Parameter Min. Max. Min. Max. Unit
taw Address Stable Before WRIT £ 50 0 ns |
twa Address Hold Time for WRITE 20 0 as |
tww WRITE Pulse Width 400 250 s
tow Data Set Up Time for WRITE 300 150 ns
two Data Hold Time for WRITE 40 0 ns
twoy Write Cycle Time 1 1 us :
OTHER TIMINGS
8279 8279-5
Symboi Parameter Min. Max. Min, Max. Unit
v tew Clock Pulse Width 230 120 nsec
tey Clock Period 500 ¢ 320 | nsec
Keybcard ScanTime ........................ 5.1 msec Digit-onTime .............................. 480 usec
Keyboard Debounce Time .................. 10.3 msec Blanking Time ........................... .. 160 usec
KeyScanTime ...............ccovevveininin, 80 usec Internal Clock Cyciels! ... ... ... .. ... 10 usec
Display ScanTime ......................... 10.3 msec
NOTES:

1. 8279, loy, = 1.6mA; 8279-5, Ig = 2.2mA.

2. 8279, loy = —100uA; 8279-5, gy = —400uA.

3. 8279, Vo = +5V +5%; 8279-5, Vo = +5V =10%.

4. 8279, C_ = 100pF; 8279-5, C = 150pF.

S. The Prescaler should be programmed to provide a 10 us internal clock cycle.

A.C. TESTING INPUT, OUTPUT WAVEFORM A.C. TESTING LOAD CIRCUIT

INPUT/OUTPUT

24

0.43

wa L
ST POI TEST
> TE nTS < Cy = 120 pF
.8 9.8

AC TESTING. INPUTS ARE DRIVEN AT 2.4V FOR A LOGIC 1" AND 0,45V FOR ‘
A LOGIC 0. TIMING MEASUREMENTS ARE MADE AT 20V FOR A LOGIC 1 Cy = 120 pF
AND 08V FOR A LOGIC 0. Cy INCLUDES JIG CAPACITANCE
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8279/8279-5
WAVEFORMS
"READ OPERATION
. e
-—taR - ‘n:':v .
AD j \ (READ CONTROL}
| | top ——=

WRITE OPERATION
(SYSTEM'S
8. S8 ﬂ ADORESS BUS)
taw tyyw | o twa ]
WA (WRITE CONTROL}
Loy ———u { 'wo

DATA BUS DATA DATA

iy MAY CHANGE k’ DATA VALID MAY CHANGE
CLOCK INPUT

lW
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8279/8279-5-
WAVEFORMS (Continued)
SCAN o
™ —1
S¢
L

ENCODED

SCAN

S
S

S
DECODED
SCAN
Sz
" L_r
" DISPLAY
PRESCALER PROGRAMMED FOR IN-
TERNAL FREQUENCY = 100 kHz SO
8408 = 84 tcy tey = 10us
Se
Sy
Ag—Ag BLANK BLANK C NK
ACTIVE HIGH CODE* Oy CODE* CODE*
*BLANK CODE 18 EITHER ALL
0's OR ALL 1's OR 20 MEX
8o- By BLANK BLANK o BLANK
ACTIVE HIGH coos® b cooe* ooe®
r:‘: T 490 .8 t ﬂ"‘ “. e
» _f \_
%
ot
Ao - ALy Alo | Ate | Aee | ALe | mu | AL | A ] AL DR [ AL | AL ] A | A R | Re | ey
80 us CONDITIONAL WRITE TO FIFO T
o e draen AETURN LINES ARE SAMPLED ONE AT A TIME AS SHOWN.

NOTE: SHOWN IS ENCOOED SCAN LEFT ENTAY

$3-57 ARE NOT SHOWN BUT THEY ARE SIMPLY Sy DIVIDED 8Y 2 AND 4
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