TOSHIBA TMP82C79

PROGRAMMABLE KEYBOARD/DISPLAY INTERFACE

TMP82C79P-2/TMP82C79M-2

GENERAL DESCRIPTION

The TMP82C79P-2/M-2 (hereinafter referred to as TMP82C79) is a programmable

keyboard/display interface. The keyboard portion can provide a scanned interface up to

64-contact key matrix. Also, the keyboard portion can interface to an array of sensors or

a strobed interface keyboard. Key depressions can be 2-key lockout or N-key rollover.
The display portion has 16 X 8 bits display RAM which can be treated as dual 16 x4 bits.
Both right entry and left entry display formats are possible.

FEATURES

o Simultaneous Keyboard Display operation.

* Scanned Keyboard mode.

] Scanned Sensor matrix mode.

. Strobed Input Entry mode.

L Built-in 8-Character FIFO or 64 bit Sensor RAM.

[ Programmable 2-key Lockout or N-key Rollover with contact debounce.
. Built-in 16 X 8bit Display RAM

o Programmable scan timing.

o Extend operating temperature range —40 °C to + 85 °C.
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PIN NAMES AND PIN DESCRIPTION

VSS (Power Supply)
Gound
VCC (Power Supply)
+ 5V during operation
DBg-DB7 (Input/Output)

Bidirectional data bus. All data and commands are transferred via this data
bus.

CLK (Input)
System Clock used to generate the TMP82C79 internal timing.
RESET (Input)

A high level signal on this pin resets the TMP82C79. After being reset the
TMP82C79 is placed in the following state.
(1)16 X 8 bit character display, left entry.
(2)Encode scan keyboard, 2 key lockout, clock pre-scale value is set to 31.

S (Input)

A low level input on this pin enables RD and WR communication between the
MPU and the TMP82C79.

Ag (Input)

This input acts in conjunction with the CS, WR and RD pins. A high level on
this pin indicates the signals on data bus are interpreted as command or status. A
low level indicates they are data in the RAMs.

WR (Input)

A low level input on this pin when CS is low enables the TMP82C79 to accept
command or data from the MPU.

RD (Input)

A low level input on this pin when CS is low enables the TMP82C79 to output
data or status onto the data bus.
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IRQ (Qutput)

Interrupt request output. In keyboard mode, the interrupt line is high when the
FIFO/Sensor RAM has effective data. The interrupt line goes low when each
FIFO/Sensor RAM is read and returns high if the RAM still has effective data. In
sensor matrix mode, the interrupt line goes high whenever any change in the
sensor matrix is detected.

SLg-SL3 (Output)

Scan lines which are used to scan the key switch or sensor matrix and the
display digits. These lines can be either encoded (1 of 16) or decoded (1 of 4).

RLg-RL7 (Input)

Return lines which are connected to the scan lines through the key or sensor
switches. Each line has an internal pullup to keep it high until a switch closure
pulls it low. They alse serve as an 8-bit input in Strobed Input mode.

SHIFT (Input)

This input status is stored in the FIFO RAM in addition to the information of
the key position on key closure in Scanned key board modes. It has an internal
pullup to keep it high until a switch closure pulls it low.

CNTL/STB (Input)

For Keyboard modes this line is used as a control input and stored like status on
a key closure. This can be also programmed as the strobe line that enters the data
into FIFO in Strobed Input mode (Rising Edge). It has an internal pullup to keep it
high untii a switch closure pulls it low.

OUTAG-OUTAj3 (Output)
OUTBy-OUTB3 (Output)

These two ports are the outputs for the 16 X4 display refresh registers. The
data from these outputs is updated synchronized with the scan lines (SLy-SLg) for
multiplexed digit displays. The two 4 bit ports may be blanked independently.
These two ports may also be treated as one 8-bit port.

BD (Output)

This output is used to blank the display during digit switching or by a display
blanking command,
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6.2

6.3

6.4

FUNCTIONAL DESCRIPTION
/O CONTROL AND DATA BUS BUFFER

The I/O control section uses the CS, Ay, RD and WR lines and controls the flow of data
to and from the various internal registers and buffers in the TMP82C79. CS input
enables the all data flow to and from the TMP82C79. The character of the information
given by the MPU, is identified by Ay.

RD and WR decide the direction of data flow through the data bus buffer. The data
bus buffer is bidirectional buffer which is used for connecting the internal bus and a
system bus. When CSis high, the buffer is in a high impedance state.

CONTROL REGISTER, TIMING REGISTER AND TIMING CONTROL CIRCUIT

Keyboard and display modes and the other operating conditions are programmed by
the MPU. These modes are latched at the rising edge of WR when Ag is high. The
timing control contains the basic counter chains. The first counter is the 1/N prescaler
that can be programmed to yield an basic internal frequncy. In case of 100kHz basic
internal frequency, it 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 timings.

SCAN COUNTER

Two modes are available for the scan counter. In the encode mode, the counter
provides a binary count that must be externally decoded to provide the scan lines for the
key board and display. In the decode mode, the scan counter decodes the least
significant 2 bits internally and provides a decoded 1 of 4 scan. Note that the only first 4
characters in the Display RAM are outputted from QUTAg_3 and OUTBg_3 in the
decode mode.

RETURN BUFFER AND KEYBOARD DEVOUNCE CONTROL CIRCUIT

The 8 return lines are latched onto the return line buffer. In the Keyboard mode,
these lines are scanned to look for key closures in a row. If the debounce circuit detects a
closed switch, it waits about *10 ms, and checks if the switch remains closed. If it does
so, the address of the switech and the status of SHIFT and CNTL lines is transferred to
the FIFO.

In the scanned Sensor Matrix Modes, the contents of the return lines are directly
transferred to the corresponding row of the sensor RAM (FIFO) each scan time.

In the Strobed Input Mode, the contents of the return lines are transferred to the
FIFO on the rising edge of the CNTL/STB line pulse.
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6.5 FIFO/SENSOR RAM AND FIFO/SENSER RAM STATUS

The FIFO/Sensor RAM is a dual function RAM. In the keyboard mode or In the
Strobe Input mode, this RAM serves as a FIFO. The FIFO status shows whether the
FIFO is empty or full and keeps the number of characters in the FIFO. In addition, there
is a flag to show an error in the case where too many reads or writes is recognized. The
FIFO status can be read at. CS=RD=0, Ag=1. The FIFO status logic provides an IRQ
signal when the FIFO is not empty. In the scanned sensor matrix mode, the RAM serves
as a sensor RAM. IRQ becomes high when a change in the sensor is detected.

6.6 DISPLAY ADDRESS REGISTERS AND DISPLAY RAM

The display address registers hold the address of the word currently being written or
read by the MPU and the two 4 bit nibbles being displayed. The Display RAM stores
data for display outputs. The read/write addresses are programmed by the MPU
command. They also can be programmed to autoincrement after read or write. The
Display RAM can be directry read out by the MPU after mode and address is set. The A
and B nibbles of the Display RAM are outputted to the Display Output A and B
synchronously with scan signals (SL(-SL3). The A and B nibbles can be entered
independently or as one word by the MPU command.

* Incase of 100kHz basic internal frequency

MPU8B5-277
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7. COMMAND DESCRIPTION
7.1 KEYBOARD/DISPLAY MODE SET
DBy DBg DBs DBs DBs DBy DBy DBp
o lojofofo]k| LKJ
| C
[ Display Mode ‘ |
0 | 0 |8x 8 bitcharacter display-Left entry * 0 Encoded Scan Keyboard-2-Key Lockout
%1 0 | ¥ |16x8 bitcharacter display-Left entry 01011 |Decoded Scan Keyboard-2-Key Lockout
10| 8x8 bitcharacterdisplay-Right entry 0 110 |Encoded Scan Keyboard-N-Key Rollover
1| 1|16 x 8 bit character display-Right entry 0171 Egﬁgij,grd Scan Keyboard-N-Key
1|0 |0 |Encoded Scan Sensor Matrix
« Default after Reset ]
1|0 |1 |Decoded Scan Sensar Matrix
1|10 |Strobed Input, Encoded Display Scan
1111 |Strobed Input, Decoded Display Scan
050489
7.2 PROGRAM CLOCK
DBy ©DBg DBs DBy DBz DBz DB; DBy
Lo ol v el e lr] os0ass

The TMP82C79 penerates all timing and multiplexing signals by means of the
internal prescaler. The prescaler generates internal reference clocks by dividing an
external supply clock by a programmable value PPPPP. Any number from 2 to 31 can be
set as a prescaler value. When this value is set to 0 or 1, it is interpreted to be 2. If the
internal reference clock is set to 100kHz, it is passible to obtain 5.1ms keyboard scan
time and 10.3ms debounce time. The value PPPPP is set to 31 after reset, but cannot be

changed by the Clear command.

MPU85-278
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7.3

7.4

7.5

7.6

READ FIFO/SENSOR RAM

bBy DBs DBs DBs DBy DBz DBj DBy
‘OI‘IIO|AI]><IAIA{A[ x =don'tcare 050489

If this command is written, the subsequent data reads are set up for the FIFO/Sensor
RAM. Auto-increment flag (AD) and the RAM address bits AAA are valid only in Senser
Matrix Mode. The address bits AAA select one of the 8 rows of the Sensor RAM. If
Al=1, the RAM address is incremented after each successive read. The Auto-increment
flag does not affect the auto-increment of the Display RAM.

READ DISPLAY RAM

DBy DBg DBs DBy DBz DBz DBy DBg
10‘1'1[A|{AIA[A}A} 450489

If this command is written, the subsequent data reads are set up for the Display RAM.
The address bits AAAA select one of the 16 rows of the Display RAM. If Al=1, the
address is incremented after each 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 wirte
address and the sense of the Auto-increment for both operation.

WRITE DISPLAY RAM

DBy DBg DBs DBgs DBz DBz DB; DBg
L1 ol ol alalala]al] 050483

If this command is written, the subsequent data writes are set up for the Display
RAM. Note that writing this command does not switch the source of the subsequent
data reads. The address register of the Display RAM is same for read/write operations.
The addressing and Auto-increment function are identical to those for the Read Display

RAM.
DISPLAY WRITE INHIBIT/BLANKING

DBy DBg DBs DBg DBz DBz DBy DBg don’
v o [ 1 ] x [wa]ws[sa 6| X ZCONTAI® s

The IWA or IWB bit can be used to mask A nibble or B nibble for entering the Display
data independently. The BLA of BLB flag is available for the nibble A or B to blank the
display. In the case where the Display OQutputs are used as separate 4-bit display ports,
the IWA or IWB bit is useful so as not to affect the other display port when the MPU
writes a word to the display RAM. The BLA or BLB bit is used for blanking the display
independently without giving any affect to the other 4-bit display port. The blank code
is determined by the last Clear command that has been programmed after reset. If the
Display Output is used as an B-bit port, it is necessary to set both BLA and BLB bits for
blnaking the display. Then BD signal becomes low.

MPUB85-279
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OB DBs DBs DBy DBy DBz DBy DBg

ot

Az As Ay Ag B3 B> B Bo

Correspondence between Display Qutput and Data Bus 050888
504

7.7 CLEAR

DBy DBg DBy DBy DBy DBy DBy DBy
| 1] i ] o | |w]|cw]cF |ca] osgasg

The CD bits are used to clear all rows of the Display RAM to the following code shown
below.

(DB4) (DB3) (DB2)

CD D cD

- AllZeros (X =Don't Care)
- Al Hex 20H (0010 0000)
- AltOnes

- notcleardisplayif CA=0

X =2 = o
X = o X

2 0O — -

Enable clear display when CD =1 {or by CA =1} 050489

While the Display RAM is being cleared, it may not write to the Display RAM. The
MSB bit of the FIFO status word is set during this time. If the CF bit is set to "1", the
FIFO status is cleared and the interrupt request output (IRQ) is reset. Also, the Senser
RAM pointer is set to the row 0.

The CA bit has the combined effect of the CD bit and CF bit. It enables clear display
code to the Display RAM and also clears the FIFO status. Furthermore, it re-
synchronizes the internal timing chains.

7.8 END INTERRUPT/ERROR MODE SET

Lo v [ e ] x| x| x| x| X =dontaare s

In the Sensor Matrix mode, this command loweres the IRQ line and enables writing to
the sensor RAM. This means that a write to the Sensor RAM is inhibited when IRQ line
is high. If the E bitis set to "1", the S/E bit of the FIFO status becomes "1" when any one
of the sensor switches is closed. IfE=0, the S/E bitis always "0". In the N-Key Rollover
mode, if the E bit is programmed to "1", the Special Error mode will be resulted.

MPU85-280
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7.9 FIFOSTATUS

DBy DBg DBs DBy DBy DBz DBy DBy

X:don'tcare
(ouse | o Ju | F[n]nN]nN]
J
L Number of characters in FIFO
FIFQ Full
Error-Underrun
Error-Overrun
Sensor Closure/Error Flag for
Multiple Closures
Display unavailahle 050489
Du : Indicates that the Display RAM was unavailable because a Clear Display or

Clear All command has not completed its clearing operation.

S/E . In a Sensor Matrix mode, if the E bit of End Interrupt/error mode set is
programmed to "0", this S/E bit is set to indicate that at least one sensor
closure indication is contained in the Sensor RAM.

In Special Error Mode, this S/E bit is showing the error flag and serves as an
indication to whether a simultaneous multiple closure error has occurred.

0] : indicates that the entry of another character into a full FIFO was attempted.
indicates that the MPU tried to read an empty FIFO.

F . indicates that the FIFO is full of the eight characters.
NNN  : indicates number of characters in the FIFO when in the Keyboard Mode or in
the Strobe Input Mode.
Table 7.1 ADDRESSING

cs Ag RD WR Functions

0 0 0 1 Read Data

D v 1 0 Write Data

D 1 0 1 Read Statusword

0 1 1 0 Write Command word

1 X x X High-impedance state

050483
MPU85-281
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8. [INTERFACE WITH KEYBOARD
8.1 SCANNED KEYBOARD, 2-KEY LOCKOUT

In this mode, if one key only is kept depressed during one debounce cycle (2 times of
the key scan cycle), the key is recognized. When a key is depressed, the debounce logic is
set and the other depressed keys are checked during the next two scan cycle. 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 another depressed key are
encountered, operates as follows.

KEYT L] L L] 1] L L]
T T T T“l DEBOUNCE CYCLE o
KEY2 L] L]
} 4
KEY3 L] ] L]
1. T # 050489

Figure 8.1 Example of a Case Where a First Depressed
Key is Continuously Kept to the Last

KEY1 L] L] L] LI L
} ! ! f
KEY?2 L] LI
f f
KEY3 1] 1] ITI
t t ' } ---- Debounce logicis set
g ++++ Entered to FIFO 050489

Figure 8.2 Example of a Case Where all Depressed Keys are Ignored

As shown in Figure 8.1 if all the other keys are released before the first depressed
key, the first depressed key is recognized. As shown in Figure 8.2 if the first depressed
key is released within one debounce cycle after the other keys was released, then all
keys are ignored.

MPU85-282
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8.2 SCANNED KEYBOARD, N-KEY ROLLOVER

In this mode, each key depression is independently treated from all others. In the 2-
key lockout mode, if a key is depressed, the debounce logic is set. If the other keys are
depressed within ocne debounce cycle after it, the debounce logic is set again, The first
depressed key is ignored. In the N-key Rollover mode, if a key is depressed waits one
debounce cycle and then checks of the key is still down. If it is, the key is entered into
the FIFO even of other keys are depressed.

KEYT LI L] L] L L L]
T 1 DEBQUNCE CYCLE
KEY2 L..I u iTl Ll
KEYS L] 1] L LI L] L
T 1DEBOUNCE CYCLE

0504B9
Figure 8.3 Example of 3 Keys Being Pushed Simultaneously
In the example as shown in Figure 8.3 the debounce circuit starts by Key 1, and

checks if the key is still down after one debounce cycle. If it is, Key 1 is recognized and
Key 2 isignored not to be depressed for one debounce cycle.

8.3 SPECIALERROR MODE (N-KEY ROLLOVER)

This mode is set if the E bit of the End interrupt/error mode set command is
programmed to "1". In the normal N-Key Rollover Mode, the key information is entered
to the FIIFO according to the key scan timing even if a simultaneous multiple depression

occures during one debounce cycle. In the Special Error Mode, if a simultaneocus
multiple depression occurs during one debounce cycle, sets the error falg (the S/E bit of
the FIFO status word) to "1". This flag prevents any further writing into the FIFO and
will set interrupt request (IRQ). The S/E bit is cleared if the normal Clear command is
written with CF =1,

8.4 SENSOR MATRIX MODE

In Sensor Matrix Mode, the debounce circuit does not operate. The status of the
sensor switch is inputted directly to the Sensor RAM. The MPU can only know a
validated closure in the keyboard mode, however this mode has such advantage that the
CPU knows how long the sensor was closed and when it was released. If there is any
change in the sensor value at the end of the sensor matrix scan, the IRQ line goes high.
The IRQ line is cleared by the first data read if the Auto-increment flag is "0" or by the
End Interrupt/error mode set command if Al=1.

MPUB5-283
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8.5

9.2

9.3

STROBE INPUT MCDE

In Strobe Input Mode, the debounce circuit does not operate. The data is inputted into
the FIFO from the return lines at the rising edge of CNTL/STB Signal. When the data is
entered into the FIFO, the IRQ line goes high. The functions of the FIFO and the FIFO
status in this mode are same as those in the keyboard mode.

DATA FORMAT
KEYBOARD MODE

DBy DBg DBs DBy DBz DBy DBy DBo
[ I | I
CNTL | SHIFT SCAN RETURN

1 H i 1

050489

In this mode, the Data Format of the character entered into the FIFO is as follows.
The MSB is the status of CNTL/STB line and the next MSB shows the status of SHIFT
line. 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.

SENSOR MATRIX MCDE

DBy DBe DBs DBs DBz DBy DBj DBy

RLz RLg Ris RL4 RL3 Riz RL1y RLg

(50489

In this mode, the data on return lines is inputted in the row of the Sensor RAM in
order according to the scan. The data is entered even if there is no change in the status
of the sensor matrix switches. Each switch position maps to a Sensor RAM position.
CNTL and SHIFT signals are ignored.

STROBE INPUT MODE

OBy DBs DBs DBsy DB DBz DBy DBy

RL7 | Rls | RLs | RLg | RL3 | RLz | RL1 | Rl 050489

In this mode, the data on return lines is entered into FIFQ at the rising edge of
CNTL/STB signal.

Arrow.com.
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10. INTERFACE WITH DISPLAY
10.1 LEFT ENTRY

In Left Entry mode, address 0 of the Display RAM is the left-most side of the display
and address 15 (address 7 in the case of 8-character display) is the right-most side. when
characters are inputted onto the display RAM with the auto increment mode from
address O of the display RAM, Characters are filled from the left-most position of the
display. The 17th (or 9th) character is placed in the left-most position again. Address of
the display RAM corresponds directly to each display positon of the display, and so its
position does not change every entry.

<« Dispiay RAM Address —

o 1 1415 0 1 2 3 4 5 & 7
stenty [ 1] [ O ] owstemty [T T T T T T T

0 r 4 15 0 1 2 3 4 5 6 7
2ndentry [ 1 |2 ( ‘_—D:\ 2ndentry | 1 ] 2 | L] l | |

0 L 14 15 Command 0O 1 2 3 4 5 6 7
T6thentry | 1 ] 2| entry (1 [ 2] [ [ T [ T ]

(10010101) Entry from Address 5 with Auto
increment mode.

o 1 1415 0 1 2 3 4 5 & 7
17thentry _________ 3rd entry 112 ] | i [ 3] ] ]

14 15 0

0 1 1
8thentry [17 18] [15]16] 4thentry [1 [ 21 | [ |

Q50489

ViPU85-285
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10.2 RIGHT ENTRY

In Right Entry, the first entry is from the right-most position. Address of the Display
RAM does not correspond to the display position.

« Display RAM Address —

I, B L 0 1 2 3 4 5 § 7
tstentry | | [ | T [ oastentey [ ] T T T T T 1]

2 3 L 15 0 1 2 3 4 5 6 7 0 1
endentry | | [ ] [1J2] 2ndentry [ 12 T T T T17]2]

3 4 0 1 2 command 2 3 4 5 & 7 0 1
3dentry [ [ ] 1 [2]3] wite L] [ [ | [ [1]2]

{10010101) Rightentry from Address 5 with Auto-
increment mode

0 1 13 14 15 3 4 5 6 7 0 1 2
16th entry | 1 I 2 | . 114[15]16] 3rd entry } I | 3 | [ 1 1 ] 2 I l
12 14 15 0 4 5 6 7 0 1 2 3
Zthentry 12 T3] — [15[16]17] athenty [ T3 [a] [112] | ]
I N O 5 6 7 0 1 2 3 4

18thentry [ 3 T4 ]  T16[17]18] Sthenty [3]4[s {1 2] | [ ]
6 7 0 1 2 3 4 5

6thentry |4 |5 (6] 2] [ [ ]3]

2 3 4 5 ) 7 Q 1

Wthentry [ 8 9w [3[a]s[e6]7]

3 4 5 7 0 1 2
Mthentry | 9 J10[11[4[5[6]7 8]

050489
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11. ELECTRIC CHARACTERISTICS
11.1 ABSOLUTE MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Vee VCC Supply Voltage {with respect to VSS (GND) } -0.5t0 +7.0 \
Vin Input Volitage {with respect to VS5 {(GND) ) -0.5tc VCC+0.5 \
VouTt Qutput Voltage (with respect to VSS {GND) ) -0.5toVCC+0.5 Vv
Po Pawer Dissipation 250 mWW/
Tsol Soldering Temperature (soldering time 10 sec) 260 °C
Tsty Storage Temperature -65tc +150 °C
Topr Operating Temperature -A0to + 85 °C

050489

11.2 D.C. ELECTRICAL CHARACTERISTICS
(Ta= —40to +85°C, V=5V £ 10%, Vss (GND) =0V)

SYMBOL PARAMETER CONDITION VIIN. TYP. MAX. UNIT
Vin I(;E:_tRLL:;N Voltage -05 - 1.4 Vv
Input Low Voltage
Vi (Oﬁﬁers) 9 -0.5 - 0.8 v
Vi l(?tf:-tRT;?h Voltage 2.2 —  |Vec+05| v
Input High Voltage
Vib2 (O?[Eers)g g 22 - |Vec+05]| v
VoL Qutput Low Voltage IOL=2.2mA — — 0.45 v
VOoH1 Output High Voltage 10H =-400pA 24 - - \
VoH2 QOutput High Voltage [OH =-100pA Vee-0.8 - - vV
VIN =VCC et - +10
Input 1LEAK Current _
it (SHIFT, CNTL, RLg-RLy) | JIN =24V - 10 - 30 BA
VIN = 0V - - - 100
Lz ](gﬁi;’ak Current OV = VINE VCC - - £10 | pA
loFL Output Leak Current 0.45V=VOUT= VCC — — +10 RA
. VIH =VCC-0.2V
fcc Sfﬁ;antt'”g supply VIL=0.2V, - — 5 mA
fc = 5MHz
050489
MPU85-287
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TOSHIBA TMP82C79

11.3 INPUT CAPACITY

SYMBOL PARAMETER CONDITION MIN. | TYP. | MAX. | UNIT
Cin Input Capcity fc = 1MHz Unmeasured Pins - 5 10 pF
Cour Output Capcity returned to VSS. - 10 20 pF

050489

11.4 A.C. ELECTRICAL CHARACTERISTICS
Ta= -40to +85°C,VCC=5.0V * 10%, VSS (GND) =0V

SYMBOL PARAMETER MIN. TYP. MAX. | UNIT
tAR Address Set up Time (RD) 10 — - ns
trRA Address Hold Time {RD) 10 - — ns
trr RD Pulse Width 160 - - ns
*tRp Valid Data (RD) - - 120 ns
*tAD Address to Valid Data - - 185 ns
toF Data Floating (RD) 10 — 85 ns
trRCY Read cycle Time 200 - - ns
taw Address Set up Time (WR) 0 — - ns
twa Address Hold Time (WR) 0 — — ns
tww WR Pulse Width 160 — - ns
tow Data Set up Time (WR) 120 - - ns
twp Data Hold Time (WR) 30 - - ns
twey Write Cycle Time 200 — — ns
towH CLK Pulse Width of High Level 80 — — ns
towl CLK Pulse Width of Low Level 50 - — ns
tey Clock Period 200 — — ns

050489
*TEST CONDITION CL = 150pF

11.41 ACTEST CONDITION

D.UT

L CL=150pF
L

050489

11.4.2 ACTESTINPUT WAVEFORM

2.4
2.2 TEST 2.2
> POINT <
0.45 0.8 08 050489

MPU85-288
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TOSHIBA TMP82C79

12. TIMING DIAGRAM

. ¥
e X X

tAR fRCY

tRR . tra
RD
N\ / \
180 tDF
tap

m
DBp~DBy —— === ————~— —< ><r ———————————

Figure 12.1 READ TIMING

050489

Taw tww twa

‘ﬁ]?i v);* X,
| tDW twp

DBy~DBy >QLF X

Figure 12.2 WRITE TIMING

Q50489

towH

CLK _—"——‘WL )i/ X

tcy

050489

Figure 12.3 CLOCK TIMING

MPUB5-289
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TOSHIBA
640us
_ |e—m|
SLg
SLy
ENCODED
SCAN —
SLy
St3
Slg
SLy
DECODED
SCAN
SLy
L
sks ._J—050489
figure 12.4 scan timing
PRESCALER PROGRAMMED FOR INTERNAL
BA0ps = ba4teye —— 5 FREQUENCY = 100 KHz SO tcyc = 10ps
Sko \
SLy
outaes WY Aw e "0
*BLANK CODE IS EITHER 00H
(OR FFH OR 20H
BLANK BLANK BLANK
OUTBg-3 CODE 8 (0) CGDE B (1) CODE
| | 490ps 1 | 490us | |
B0us |70us 8015 70ps 80ps| 7035
ED \ / _/_
80us
o,
RLp-RLz Rlg|RLj| RL2{ RL3| RLg} RLs| RLg| RL7[ RLg| RLy| RLz| RL3| RL4|RLs| RLg| RL7

60ps —a
40us —|

CONDITIONALWRITETO FIFO RETURN LINES ARE SAMPLED ONE AT A TIME AS SHOWN
RLg SELECTED LATCHED

Note: SHOWN IS ENCODED SCAN LEFT ENTRY
SL,-5L3 ARE NOT SHOWN BUT THEY ARE SIMPLY SL; DIVIDED BY 2 AND 4 050483

figure 12.5 example of display timing

Arrow.com.
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TOSHIBA TMP82C79

13. EXAMPLE OF APPLICATION CIRCUIT

SHIFT KEYBOARD MATRIX
CONTROL
RETURN LINE
8 COLUMNS
8 8 ROWS

SHIFT CNTL Rlg~7 )
= IRQ
-
- A N 358 DECODER
> DATABUS DBu~7 ¢
. T M <
o R[) ﬁfj P 3
» — e 8 SCAN LINE 4/ (LSB 3 BIT)
o CONTROL WR 2 gg~3 /
g RESET c 4
© = RESET 5
a N
« ADDRESS - s ’
S Ag A - 4—16 DECODER
= BD

clock b—CE ek
OUTBg~3 OUTAg~3

(N

BLANKING ADDRESS (DECODER)
i
a DISPLAY DATA
/
// DISPLAY

050489

Figure 13.1 EXAMPLE OF APPLICATION CIRCUIT
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TOSHIBA

TMP82C79
14. EXTERNAL DIMENSION
14.1 40PIN DIP EXTERNAL DIMENSION
DIP40-P-600
Unit: mm
> :
e -3
"= 7
50.740.2 #
3 3
AEAT
2N E
S—wn
1.22TYP o "
050489
Note : Each lead pitch is 2.54mm, and all the leads are located within *0.25mm

from their theoritical positions with respect to No.1 and No.40 leads.

MPU85-292
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TOSHIBA TMP82C79

14.2 40PIN SOP EXTERNAL DIMENSION
550P40-P-450

Unit: mm

;HHHHHHHHHHHHHHHHH@ T
Liﬁﬁﬁﬁéﬁmﬁﬁﬁﬁﬁﬁahﬁﬁ?ﬁ _

loe]| iB]o.160F]

| 175402

0.19+01([2.4+0.2
2 . 8MAX
|

+0.1
015 Z5 03

T

0.8x02

050489 .

Note : Package Width and Length do not include Mold Protrusions.
Allowable Mold Protrusion is 0.15mm.

MPU85-293
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TOSHIBA TMP8279

PROGRAMMARBLE KEYBOARD/DISPLAY INTERFACE

TMP8279P-5

GENERAL DESCRIPTION

The TMPB8279P-5 (hereinafter referred to as TMP8279) is a programmable
keyboard/display interface designed for use as the TLCS-85A microcomputer peripheral.
The keyboard portion can provide a scanned interface to a 64-contact key matrix. Also,
the keyboard portion can interface to an array of sensors or a strobed interface keyboard.
Key depressions can be 2-key lockout or N-key rollover. The display portion has 16 X8
bits display RAM which can be treated as dual 16 X4 bits. Both right entry and left
entry display formats are possible.

FEATURES

. Simulataneous Keyboard/Display operation is possible
. Scanned Keyboard mode.

° Scanned Sensor Matrix mode.

* Strobed Input Entry mode.

. Buil in 8-character FIFO or 64 bit Sensor RAM

. Programmable 2 Key Lockout or N-key Rollover with contact Debounce.
. Builtin 16 X 8 bit display RAM.

. Programmable scan timing

. Compatible with INTEL 8279-5.

Arrow.com.
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TOSHIBA

TMP8279

3. PIN CONNECTION

4. BLOCK DIAGRAM

Rtz 01 S 40 1 Ve

Rlz 02 39 ] RLy

CLK 3 38 0 Rlg

IRQ 04 37 1 CNTWSTB

RlLs 05 36 [ SHIFT

RLs {6 350 Sl3

Rlg 07 34 10 SLy

RLy 8 33 p Sy
RESET 09 1ipsa7g 32 P Sko

RD 110 3101 OUT Bg

WR 11 30 0 OUT B4

DBy 012 29 1 OUT B;

DBy 13 28 1 OUT B3

0B, 14 27 11 OUT Ap

DB3 015 26 [1 OUT A,

DBs [] 16 2510 QUT A,

D8s [ 17 24 1 OUT As

DBg 018 230 8D

DBy 19 220 G5

Vss []20 210 Ap

Figure 3.1 Pin Connection

050489

KEYBOARD SHIFT
DEBOUNCE I\ RE- CNTL/STB
FIFQ/ AND TURN
IRQ = SENSOR RAM e CONTROL RLg~RL7
STATUS CIRCUIT - 8
8x8 4
A_O - FIFO/ SCAN
S — s] SENSOR RAN COUN Slo~5SL3
8] CONTROL -TER
VVR m————— v
2 ¥
[es]
" CONTROL
8 g L | TIMING AND
TIMING
DATA BUS zZ__ CONTROL ——> B[
DBO”“DB7<i> /L—J\ 5 REGISTERS CIRCUIT BO
BUFFER e
=z
RESET B t T
CLK
DIS- 8
D:fptf\\( PLAY OUTAG"‘OUTAg
RAM REGIS 1~ OUTBg~0OUTB3
il
— DISPLAY
ADDRESS  |w————
i'— REGISTERS
050489

Figure 4.1 Block Diagram
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TOSHIBA TMP8279

5.

PIN NAME AND PIN DESCRIPTION

VSS (Power Supply)

Ground

VCC (Power Supply)

+5V during operaiton

DBy~DBg (Input/Output)

Bidirecitonal Data Bus. All data and commands are transfered via this data bus.
CLK (Input)

System clock used to generate the TMP8279 internal timing.

RESET (Input)

A high level signal on this pin resets the TMP8279. After being reset the
TMP8279 is placed in the following state.

(1) 16X 8bit character display, left entry.
(2) Encode scan keyboard, 2 key lockout, clock pre-scale value is set to 31.
CS (Input)

A low level input on this pin enables RD and WR communication hetween the
MPU and the TMP8279.

Ag (Input)

This inputs acts in conjunction with the CS, WR and RD pins. A high level
input on this pin indicates the signals on data bus are interpreted as command or
status. A low level input indicates they are data in the RAMs.

WR {Input)

A low level input on this pin when CS is low enables the TMP8279 to accept
command or data from the MPU.

RD (Input)

A low level input on this pin when CS8 is low enables the TMP8279 to output
data or status onto the bus.

Arrow.com.
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TOSHIBA TMP8279

IRQ (Output)

Interrupt request output. In a keyboard mode, the interrupt line is high when
the FIFO/Sensor RAM has effective data. The interrupt line goes low when each
FIFO/Sensor RAM read and returns high if the RAM still has effective data. In
sensor matrix mode, the interrupt line goes high whenever any change in the
sensor matrix is detected.

SLg~SL3 (Output)

Scan lines which are used to scan the key switch or the sensor matrix and the
display digits. These lines can be either encoded (1 of 16) of decode (1 of 4).

RLgp~RL7 (Input)

Return lines which are connected to the scan lines through the keys or sensor
switches. Each line has an internal pullup to kee~ " high until a switch closure
pulls it low. They also serve as an 8-bit input in Strobed Input mode.

SHIFT (Input)

This input status is stored in the FIFO RAM in addition to information of the
key position on key closure in Scannned key board modes. It has an internal
pullup to keep it high until a switch closure pulls it low.

CNTL/STB (Input)

For Keyboard modes this line is used as a control input and stored like status on
a key closure. This can be programmed as the strobe line that enters the data into
FIFO in Strobed Input mode (Rising Edge). It has an internal pullup to keep it
high until a switch closure pulls it low.

OUTAG~OUTA3 (Qutput)
OUTBg~0UTBj3 (Output)

These two ports are the outputs for the 16 X4 display refresh registers. The data
from these outputs is updated synchronized with the scan lines (SLg~SLg) for
multiplexed digit displays. The two 4 bit ports may be blanked independently.
These two ports may also be treated as one 8-bit port.

BD (Output)

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

Arrow.com.
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TOSHIBA TMP8279

6.2

6.3

6.4

FUNCTIONAL DESCRIPTION
I/0 CONTROL AND DATA BUS BUFFER

The I/O control section uses the CS, Ay, RD and WR lines and controls the flow of data
to and from the various internal registers and buffers in the TMP8279. CS input enables
the all data flow to and from the TMP8279. The character of the information given by
the MPU, is identified by Ag. RD and WR decide the direction of data flow through the
data bus buffer. The data bus buffer is bidirectional buffer which is used for connecting
the internal bus and a system bus. When CS is high, the buffer is in a high impedance
state.

CONTORL REGISTER, TIMING REGISTER AND TIMING CONTROL CIRCUIT

The keyboard and display modes or the other operating conditions are programmed
by the MPU. These modes are latched at the rising edge of WR when A is high. The
timing control contains the basic counter chains. The first counter is the 1/N prescaler
that can be programmed to yield an basic internal frequency which gives a 5.1ms
keyboard scan time and a 10.3ms debounce time. The other counters divide down the
basic internal frequency to provide the proper keyboard matrix scan and display scan
timings.

SCAN COUNTER

Two modes are available for the scan counter. In the encode mode, the counter
provides a binary count that must be externally decoded to provide the scan lines for the
key board and display. In the decode mode, the scan counter decodes the least
significant 2 bits internally and provides a decoded 1 of 4 scan. Note that the enly first 4
characters in the Display RAM are outputted from OUTAq.3 and OUTBg.3 in the decode
mode.

RETURN BUFFER AND KEYBOARD DEVOUNCE CONTROL CIRCUITS

The 8 return lines are latched onto the return line buffer. In the Keyboard mode,
these lines are scanned to look for key closures in a row. If the debounce circuit detects a
closed switch, it waits about 10ms*, and checks if the switch remains closed. If it does so,
the address of the switch and the status of SHIFT and CNTL lines is transferred to the
FIFOQ .

Arrow.com.
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6.5

6.6

FIFO/SENSOR RAM AND FIFO/SENSOR RAM STATUS

The FIFO/Sensor RAM is a dual funciton RAM. In the keyboard mode or in the
Strobe Input mode, this RAM serves as a FIFQ. The FIFO status shows whether the
FIFO is empty or full and keeps the number of characters in the FIFO. In addiiton, there
is a flag to show an error in the case where too many reads or writes is recognized. The
FIFO status can be read at CS=RD =0, Ag=1. The FIFO status logic provides an IRQ
signal when the FIFO is not emptiy. In the scanned sensor matrix mode, the RAM serves
as a Sensor RAM. IRQ becomes high when a change in the 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 MPU and the two 4 bit nibbles being displayed. The Display RAM stores
data for display outputs. The read/write addresses are programmed by the MPU
command. They also can be programmed to auto-increment after read or wirte. The
Display RAM can be directy read out by the MPU after mode and address is set. The A
and B nibbles of the Display RAM are outputted to the Display Outputs A and B
syncronously with scan signals (SLg~SL3). The A and B nibbles can be entered
independently or as one word by the MPU command.

* Incaseof 100KHz basic internal frequency.

MPU85-299
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TOSHIBA TMP8279

7. COMMAND DESCRIPTION
7.1 KEYBOARD/DISPLAY MODE SET

DBy DBg DBs DBy DBz DBy DBy DBy

loflofo oo [xlwe]x]

i
¢ Display Mode Keyboard Mode

o | g |88 bit character display - «| 0|0 |qg|EncodedScan Keyboard —

Left entry 2-Key Lockout

<ol 16 x 8 bit character display - 0lol1 Decoded Scan Keyboard -
Left entry 2-Key Lockout

1l 8.x8 bit character display - ol1io Encoded Scan Keyboard -
Right entry N-Key Rollover

114 1§x8bit character display - ol1l1 Decoded Scan Keyboard -
Right entry N-Key Rollover

11010 |Encoded Scan Sensor Matrix

* Default after reset

1101 |Decoded Scan Sensor Matrix

11170 {Strobed Input, Encoded Display Scan

1(1] 7 |Strobed input, Decoded Display Scan

050489

7.2 PROGRAM CLOCK

DB; DBg DBs DBs DBy DB, DBy DBy
lOlO’1|P’PIP}PiPW 050489

The TMP8279 generates all timing and multiplexing signals by means of the internal
prescaler. The prescaler generates internal reference clocks by dividing an external
supply clock by a programmable value PPPPP. Any number from 2 to 31 can be set as a
prescaler value. When this value is set to 0 or 1, it is interpreted to be 2. If the internal
reference clock is set to 100kHz, it is possible to obtain 5.1ms keyboard scan time and
10.3ms debounce time. The value PPPPP is set to 31 after reset, but cannot be changed
by the Clear command.

MPU85-300
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TOSHIBA TMP8279

7.3 READ FIFO/SENSOR RAM

DB; DBe DBs DBy DBy DBy DBy DBg
[ o [ 1 J o T a [ x ] a | a | a | X=dontcre 050489

If this command is writen, the subsequent data reads are set up for the FIFO/Sensor
RAM. Auto-increment flag (Al) and the RAM address bits AAA are valid only in Sensor
Matrix Mode. The address bits AAA select one of the 8 rows of the Sensor RAM. If
Al=1, the RAM address is incremented after each successive read. The Auto-
incremented flag does not affect the auto-increment of the Display RAM.

7.4 READ DISPLAY RAM

DBy DBg DBs DBs DBz DBy DBj DBy
r0|1]1lAI1AIA‘A|A1 050489

If this command is written, the subsequent data reads are set up for the Display RAM.
The address bits AAAA select one of the 16 rows of the Display RAM. If Al=1, the
address is incremented after each read or write to the Display RAM. This command sets
the next read or write address and the sense of the Auto-increment.

7.5 WRITE DISPLAY RAM

OBy DBeg DBg DBg DBz DBy DBy DBy
)1|D‘O]AI[A)A[A1A| 056489

If this command is written, the subsequent data writes are set up for the Display
RAM. Note that writing this command does not switch the source of the subsequent
data reads. The address register of the Display RAM is same for read/write operations.

The addressing and Auto-increment funciton are identical to those for the Read Display
RAM.

MPU85-301
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7.6 DISPLAY WRITE INHIBIT/BLANKING

DB DBg DBs DBsg DB3; DBy DBy DBg
| v o ] 1 ] x [mwa ws[eia 8B | X=dontcare 050489

The IWA or IWB bit can be used to mask A nibble or B nibble for entering the Display
data independently. The BLA or BLB flag is available for the nibble A or B to blank the
display. In the case where the Display Outputs are used as separate 4-bit display poris,
the IWA or IWB bit is useful so as not to affect the other display port when the MPU
writes a word to the display RAM. The BLA or BLB bit is used for blanking the display
independently without giving any affect to the other 4-bit display port. The blank code
is determined by the last Clear command that has been programmed after reset. If the
Display Output is used as an 8-bit port, it is necessary to set both BLA and BLB bits for
blanking the display. The BD signal becomes low.

OBy ©DBs DBs DBy DBz DB; DBy DBy

A A

Az A A Ag B3 B2 B4 Bg

Correspondence between Display Qutput and Data Bus 050485
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7.7 CLEAR

DBy DBg DBs DBsg DBy DB DBy DBg
EREEEEREE R os04ss

The Cp bits are used to clear all rows of the Dislay RAM to the following code shown
below.

(CB4) {DB3) (DB2)
Cp Cp Cp

1 0 x -+ AllZeros (X=Don't Care}
1 0 -+« All Hex 20H (0010 0000}
1 1 1 <o Al Ones

0 X X - notcleardisplay ifCa =0
¢

Enable clear displaywhen Cp=1{orbyCa=1) 050489

While the Display RAM is being cleared, it may not write to the Display RAM. The
MSB bit of the FIFO status word is set during this time. If the Cp bit is set to “1”, the
FIFO status is cleared and the interrupt request output {IRQ) is reset. Alseo, the Sensor
RAM pointer is set to the row 0.

The Cp bit has the combined effect of the Cp bit and Cg bit. It enables clear display
code to the Display RAM and also clears the FIFO status. Furthermore, it re-
synchronizeds the inernal timing chains.

7.8 ENDINTERRUPT/ERROR MODE SET

DB; DBg DBs DBs DBy DB DBy DB8g
’1’1I1|EJx]x|xlx|X:don'tcare 050489

In the Sensor Matrix mode, this command loweres the [RQ line and enables writing to
the Sensor RAM. This means that a write to the Sensor RAM is inhibited when IRQ line
ishigh. If the E bit is set to “1”, the 5/E bit of the FIFQ status becomes “1” when any one
of the sensor switches isclosed. If E=0, the S/E bit is always “0”. In the N-Key Rollover,
if the E bit is progrmamed to “1”, the Special Error mode will be resulted.

MPUB85-303
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7.9 FIFOSTATUS

DBy DBg DBs DBg DBy DBy DBy DBg
oy ]siel o Jul F]ln]nN]nN]|
1 J

[— Number of characters in FIFO

FIFQ Full
Error-Underrun

Error-Overrun
Sensor Closure/Error Flag for
Multiple Closures

Display unavailable 056489

Ou : indicates that the Display RAM is unavailable because a Clear Display or
Clear All command has not completed its clearing operation.

S/E . in a Sensor Matrix mode, if the E bit of End Interrupt/Error Mode Set is
programmed to “17, this S/E bit is set to indicate that at least one sensor
closure indication is contained in the Sensor RAM.

In Special Error Mode, this S/E bit is showing the error flag and serves as an
indication to whether a simulataneous multiple closure error has occured.

O . indicates that the entry of another character into a full FIFO was attempted.
U . indicates that the MPU tried to read an empty FIFQ.
F : indicates that the FIFO is full of the eight characters.

NNN : indicate number of characters in the FIFO when in the Keyboard Mode or in
the Strobe Input Mode.

Table 7.1 Addressing

[ Ag RD R Functions

Read Data

Write Data

Read Status word
Write Command word
High-impedance state

- O O o o
X —= - o o

0
1
0
1
X

X O = O —

0504892
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8. INTERFACE WITH KEYBOARD
8.1 SCANNED KEYBOARD, 2-KEY LOCKOUT

In this mode, if one key only is kept depressed during one debounce cycle (2 times of
the key scan cycle), the key is recognized. When a key is depressed, the debounce logic is
set and the other depressed keys are checked during the next two scan cycle. If none are
encountered, it is a single key depressing and the key position is entered into the FIFO
along with the status of CNTL and SHIFT lines. If another depressed key are
encountered, operates as follows.

KEY LI L] L] L L] LI
T 1 f T 1DEBOUNCE CYCLE
KEY 2 L_E l_l
} }
KEY 3 —u m I_l
T ;r f 050489

Figure 8.1 Example of a case where a first defressed
key is continuously kept to the las

KEY 1 L] L] L] LI &
$ 4 1 !
KEY 2 ] L]
i 4
KEY 3 L] L] L]
} t i .
4 ... Debounce logicisset
g -+ Entered to FIFO 050489

Figure 8.2 Example of a case where all depressed keys are ignared

As shown in Figure 8.1, if all the other keys are released before the first depressed
key, the first depressed key is recognized. As shown in Figure 8.2, if the first depressed
key is released within one debounce cycle after the other keys was released, than all
keys are ignored.

B.2 SCANNED KEYBOARD, N-KEY ROLLOVER

In this mode, each key depression is independently treated from all others. In the 2-
Key lockout mode, if a key is depressed, the debounce logic is set. If the other keys are
depressed within one debounce cycle after it, the debounce logic is set again. The first

MPU85-305
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8.3

8.4

8.5

depressed key is ignored. In the N-key Rollover mode, if a key is depressed waits one
debounce cycle and then checks if the key is still down. Ifitis, the key is entered into the
FIFO even if other keys are depressed.

KEY 1 ¥ T ] s W mas B sl e

TDEBOUNCE CYCLE ‘

L L LT_I*’"—LJ

KEY 2

KEY 3

L s L L L LI

} 1pEBOUNCE CYCLE

0450439

Figure 8.3 Example of 3 keys being pushed simultaneously

In the example as shown in Figure 8.3, the debounce circuit starts by Key 1, and
checks if the key is still down after one debounce cycle. Il it is, Key 1 is recognized and
Key 2 isignored not to be depressed for one debounce cycle.

SPECIAL ERROR MODE (N-KEY ROLLOVER)

This mode is set if the E bit of the End Interrupt/error Mode Set command is
programmed to “1”. In the normal N-Key Rollover Made, the key information is entered
to the FIFO according to the key scan timing even if a simulataneous multiple
depression occures during one debounce cycle. In the Special Error Mode, if a
simulataneous multiple depression occurs during one debounce cycle, sets the error flag
(the S/E bit of the FIFO status word) to “1”. This flag prevents any further writing into
the FIFO and will set interrupt request (IRQ). The S/E bit is cleared if the normal Clear
command is written with Cp=1.

SENSOR MATRIX MODE

In Sensor Matrix Mode, the debounce circuit does not operate. The status of the
sensor switch is inputted directly to the Sensor RAM. The MPU can know a validated
closure in the keyboard, however this mode has such advantage that the MPU knows
how long the sensor was closed and when it was released.

If there is any change in the sensor value at the end of the sensor matrix scan, the
[RQ line goes high. The IRQ line is cleared by the first data read if the Auto-increment
flagis “0” or by the End Interrupt/Error Mode Set command if AI=1.

STROBE INPUT MODE

In Strobe Input Mode, the debounce circuit does not operate. The data is inputted into
the FIFO from the return lines at the rising edge of CNTL/STB Signal. When the data is
entered into the I'IFO, the IRQ line goes high.

The functions of the FIFO and the FIFO status in this mode are same as those in the
keyboard mode.

Arrow.com.
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9. DATAFORMAT
9.1 KEYBOARD MODE

DBy DBg [©Bs DBg4 DBy DBy DB DBy
l | | |
CNTL | SHIFT SCAN RETURN

L It 1 1

050489

In this mode, the Data Format of the character entered into the FIFO is as follows.
The MSB is the status of CNTL/STB line and the next MSB shows the status of SHIFT
line. 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.

9.2 SENSOR MATRIX MODE

OBy DBg DBs DBy DBz DBy DBy DBg

RL7 RLg RLs RLa RLz RL> RL1 RLp 050489

In this mode, the data on return lines is inputted in the row of the Sensor RAM in
order according to the scan. The data is entered even if there is no change in the status

of the sensor matrix switches. Each switch position maps to a Sensor RAM position.
CNTL and SHIFT signals are ignored.

9.3 STROBE INPUT MODE

DB; DBg DBs DB, DBy DB, DB; DBy

RLy RLg RLs Rig RL3 RLy RL1 RLo 050489

in thié mode, the data on the return line is entered into the FIFO at the rising edge of
CNTL/STB signal.
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10.
10.1

INTERFACE WITH DISPLAY
LEFT ENTRY

In Left Entry mode, address 0 of the Display RAM is the left-most side of the display
and address 15 (address 7 in the case of 8-character display) is the right-most side.
When characters are inputted onto the Display RAM with the auto-increment mode
from address O of the display RAM, Characters are filled from the left-most position of
the display. The 17th (or 9th) character is placed in the left-most position again.
Address of the display RAM corresponds directly to each display position of the display,
and so its position does not change every entry.

« Display RAM Address —
0 1 2 3 4 5 6 7

wenty [T steney [T [ T [ 11 ]

Command 0 1 2 3 4 5 6 7

14
16thentry [ 1 ] -:ffffffff:_ ety [ 1]2] [ T [ [ [ |
(10010101) Entry from Address 5 with
Auto increment mode.

14 15 3 4 5 6 7
ey [FTIT " ST] weeny (AT T T T3 1]
‘|4 ‘15 0 1 2 3 4 5 6 7

050489
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10.2 RIGHT ENTRY

In Right Entry, the first entry if from the right-most position. Address of the Display
RAM does not correspond to the display position.

« Display RAIM Address —

12 1415 Q 0 1 2 3 4 5 6 7
Istentry [ ] T Lo U] astenty [ T T T T T 1T T717
2 3 5 0 1 2 3 4 5 & 7 0 1
2ndentry | [ [ I T3 T2] 2nderty [0 ]2 T T T T17T2]
3rdentry [ | [ 112713 wite | | | ] [ Tiiz2]
(10010101) Right Entry from Address 5
with Aute-increment mode
0 1 13 14 15 3 4 5 6 7 0 1 2
tethenty [1 T2 ] " [1a]15[16] 3denty [ | [3[ [ [1]2] |
T2 14 15 0 4 5 6 7 0 1 2 3
17thentry [ 2 | 3] 1516 ] 17| A4thentry | T34 ] T1T2] 1T 1]
' 15 0 1 5 6 7 0 1 2 3 4
Sthentry [3 4]  T16[17]18] Sthenry [3 [4 15[ 1[2] | [ |
b 7 0 2 3 4 5
6thentry |4 [5[e 2] | [ T3]

2 3 4 5 & 7 0 1
10thentry | 8 | 9 [10] 4 |

[F%)
(%1
(=2}
~J

3 4 5 6 7 0 1 2
Mthentry | 9 [10]1i[4[5[6]7]8]

050489
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11. ELECTRIC CHARACTERISTICS
11.1 ABSOLUTE MAXIMUM RATINGS
SYMBOL ITEM RATING UNIT
Vee Ve Supply Voltage {with respect to GND (Vss)) -05t0 +7.0 v
VIN Input Voitage {with respect to GND (Vss)) -05to0 +7.0 vV
VouTt Qutput Voltage (with respect to GND (Vss)) ~-05to +7.0 V
Pp Power Dissipation 1 W
Teol Soldering Temperature (soldering time 10 sec) 260 °C
Tstg Storage Temperature -65t0 +150 °C
Topr OCperating Temperature 0to 70 °C
050489
11.2 D.C.ELECTRICAL CHARACTERISTICS (Ta=01t0 70°C, Ve =5V £ 10%, Vs = 0V)
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vi Input Low Voltage (RLo~RL7) -0.5 1.4 v
ViLz Input Low Voltage (Others) ~0.5 0.8 v
Vil Input High Voltage (RLg~RL7) 2.2 Vv
ViH2 Input High Voltage (Others) 2.0 Vv
Voo Output Low Voltage loL=2.2mA 0.45 Vv
VaH1 Qutput High Voltage (IRQ) loy= - 100pA 35 vV
Von2z Output High Voltage (Others) | Igy= - 400pA 2.4 Vv
Input Leak Current ViIN =Vcc +10
hi pA
(SHIFT, CNTL, RLg~RL7) ViN =0V -100
L2 input Leak Current (Others) OV=ViNS Ve +10 pA
loFL Output Leak Current 0.45V=Voyur=s Vee 110 pA
lcc Supply Current 120 mA
050489
11.3 INPUT CAPACITY
SYMBOL PARAMETER CONDITION MIN. | TYP. | MAX. | UNIT
Cin Input Capacity B:nlflavel\ls—l;red 5 10 pF
Cout Output Capacity Pins returned to Vss. 10 20 pF

050489

Arrow.com.

MPU85-310


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

TOSHIBA TMP8279

11.4 A.C.ELECTRICAL CHARACTERISTICS (Ta=0to 70°C, Ve = 5.0V * 10%, Vg = 0V)

SYMBOL PARAMETER TEST CONDITIONS | MIN. | TYP. | MAX. | UNIT
tAR Address Setup Time (RD ) 0 ns
tRa Address Set up Time (RD 1) 0 ns
tRR RD Pulse Width 250 ns
tRD Valid Data (RD 1) CL=150pF 150 ns
tap Address to Valid Data CL=150pF 250 ns
tpE Data Floating (RD T) 10 100 ns
trey Read Cycle Time 1 us
taw Address Set up Time (WR |) 0 ns
WA Address Hold Time (WR 7} 0 ns
tww WR Pulse Width 250 ns
tow Data Setup Time (WR 1} 150 ns
two Data Hold Time (WR 1) 0 ns
tow CLK Puise Width 120 ns
tey Clock period 320 ns

050489
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12. TIMING DIAGRAM

o -
Ap, CS >§(

AR

trey

tRR

tra

trp

i
DBp~DB7 === == === — - —< X

Figure 12.1 Read Timing

050489

_ F
Ap, CS >§

taw tww

twa

. tbw

two

DBg~DB7 ﬁ

Figure 12.2 Write Timing

CLK

tcy

tow

050489

A

Figure 12.3 Clock Timing
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Figure 12.4 Scan Timing
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Figure 12.5 Example of Display
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13. EXTERNALDIMENSION
13.1 40 PIN DIP EXTERNAL DIMENSION
DIP40-P-600

Unit : mm
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Note: Each lead pitch is 2.54mm, and all the leads are located within +0.25mm from their
theoritical positions with respect to No.1 and No.40 leads.
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14. EXAMPLE OF APPLICATION CIRCUIT

SHIFT
KEYBOARD
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CLOCK CLK CLK
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DISPLAY DATA
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Figure 14.1 Example of Application Circuit
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