KEYBOARD ENCODER (JIS CODE STANDARD PRODUCT)

MITSUBISHI LSIs

M58609-04P, S

DESCRIPTION

The Mb8609-04P,S is a keybord encoder for reed
switches of terminal equipment. It is fabricated using P-
channel aluminum-gate MOS technology and is packaged
in a 40-pin DIL package. [t contains a 3168-bit mask-
programmable read-only memory, and the 8-bit codes
specified in JIS C-6220-1969 ‘Codes for Information
Interchange’ are stored in the ROM. The output consists
of an 8-bit code and a parity bit. The address is selected
by the 8-bit and 11-bit ring counters.

FEATURES .
® TTL/DTL-compatible (except X, Y terminals)
Two-key rollover operation

Strobe delay circuit for eliminating key contact bounce
External control for output polarity (positive or negative
logic)

® External control for selecting odd or even parity

.
® Self-contained clock generator circuit
.
°

APPLICATION
® Encoder for full-keyboard terminal equipment

FUNCTION

Outputs {Xo~X4)} of the B-bit ring counter and inputs (Yo~
Y10} of the 11-bit comparator are wired to the keyboard to
form an 8% 11 (88-cross points) switch matrix.

When the key connected with X; and Y is depressed, a
path is formed between them. When the level of Yj matches
that of Xi, which comes from the 8-bit ring counter, the
comparator generates a coincidence signal for clock control
and delay circuit. This clock control stops the clock signals

PIN CONFIGURATION (TOP VIEW)

(5V)Vss [1] 7 [&}e—Fp FREQUENCY
FREQUENCY CONTROL B F—[Z] [33}-+ X | CONTROL A
FREQUENCY CONTROL C Fo—»[3] 138]+ X4
SHIFT INbUT S —[2] 37-—+X2
CONTROL INPUT  C—[5] 361+ X3 L&#;LBOARD
PARITY INVERT tNPUT PI—+[E] [35-» Xa [ npuTS
PARITY ouTpUT [ Ba+[T] [3]-> X5
B+ (7] 33+ X6
Br+[3] cgn 32+ X7
Bs <+ (0] > e Yo
DATA OUTPUTS { Bs +[T]] 8 (30 Y1
Ba+[T2] e 234 Y2
Bi+[3 o 28+ Y3
B2+ [12] 274 Y4 | FROM
B[] ZEl+-Y; | KEYBOARD
STROBE QUTPUT ST Q+[ig] 254 Y gSTTgL%s
(0Vv) Voo [ 28+ Y7
(—12V) Voo [@ 23+ Y3
ISTROBE CONTROL INPUTST C—»[i3] 22)+-Yg
DATA STROBE DS | -2 [21+Y1q

INVERT INPUT

Outline 40P1 (M58609-04P)

40S1 (M58609-045)

to the ring counter and data outputs {B;~By) stabilizing
the selected 9-bit code. The stabilization is indicated by a
valid signal on the strobe output. A strobe output signal is
generated at the time set by the externally controlled delay
circuit which receives the coincidence signal. Data outputs
and strobe output remain stable until the key is released.
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KEYBOARD ENCODER (JIS CODE STANDARD PRODUCT)

FUNCTION (Data Output and Parity Output)

The relationships between B;~Bjg in the code table and By  Table 1 Relationship between code table and data outputs
~Bg in data outputs are shown in Table 1, and those be-

By —~Bs Data strobe Data output
tween the parity output By and the parity bit, in Table 2, invert input Logc
Code table DS B ~Bs
The parity bit in the table is defined as a ‘O’ when the
., i . 1 L H Positive logic
number of ‘1’s in the code B,~Bj is odd and a ‘1’ when it is ; w C Nogaie logic
even, ] L L Positive logic
Mode selection is shown in Table 3. 0 H H Negative logic
Table 2 Parity output
Parity bit Parity invert input Parity output
Pl Ba
1 L H
1 H L
0 L L
[} H H

Table 3 Mode selection

Shift input Control input
s c Selected modge
L L 1
H L 2
L H 3
H H 4

CODE TABLE (JIS C-6220-1969)

0 0 o JoToJoTJo 0 [ [ 1 [ [ 1 [
gt"‘gﬁ? 9 o To o1 1 1 o oo o1t
0 0 i 1 0 0 1 1 0 a i 1 0 0 1 1
. [ 0 1 0o l1Tol 170 1 o1 ]Jo]+vTJo 1 0l
Be | Bs[ B1 ][ Be| Bs [Ba] B3] B2] B pgw O 1 2 13]als]es 7 8 |9 1101112131445

PARITY BIT c[ofJoTfo 0 NUL [ DLE [sP] o0 @ [P | ~ EENE

) o Jo] o] [ SOH ! 1 [a]a o b A EI

0 0 1 0 2 STX o 2 B R r 1 ‘v A

0 jol 1 1 3 ETX #]3]¢c]|s TRERFAE

o [1 ] o0 4 EOT $ JalD]|T ] [+ [

o[ v ] o} 5 ENQ | NAK [ % | 5 [ E U ESEEES

o [+ [ 1T0 6 ACK | SYN J& |6 [ F [ v EBIERENE

o[ v |1 1 7 BEL | ETB HEREREK IR EAENE

1t o o0 [ BS CAN (18 |+ ]x 1 |z121lv

1 0 0 [ 9 HT EM ) 9 | Y s |41/ 10

1 0 1ot ]vLF suB [ [ [ 1 [z = laln~ |

1 0 [ 1 1" VT ESC + i K ( { * | ¥ | & [=]

] 1t ool 2TFF . <L [ ¥ | » |17 1m

1 1 ol 13 ] cn -1 =1™M) ¥ alzx[~T>2

1 1 1t {o0] 1a]so HNENLDEE - alelx] -

1 1 1 [ 15 Sl pd ? 0O _ DEL v | v =

* Bagis an odd parity bit for the 8-bit code (B1 ~ Bg)
Note 1: A '1" or ‘0" in the code table indicates that the output level goes high for 1" and low for ‘0" when input DSI and Pl are low-level.
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(J1S CODE STANDARD PRODUCT)

CODE ARRANGEMENT TABLE

Y Xi Mode Xo X4 Xz X3 Xa Xs X6 X7
i
1 NUL DLE -~ 1] ; L Q 9
Yo 2 NUL DLE NUL + NUL NUL )
3 NUL DLE ~ [ % [J] 3 E]
4 NUL DLE NUL b NUL NUL NUL 3
1 SOH 6 0 — / K | 8
Y1 2 SOH 6 0 = ? NUL NUL (
3 SOH 6 0 R > / = e
4 SOH 6 0 NUL ~ NUL NUL EY
1 STX 7 1 |24 J 8] 7
Y2 2 STX 7 1 NUL > NUL NUL :
3 STX T 1 + n Ed + hid
4 STX 7 1 NUL o NUL NUL hd
1 ETX 8 2 ( ' H Y 3
Y ‘2 ETX 8 2 i < NUL NUL &
3 ETX [ 2 ° * z >~ *
4 ETX 8 2 r \ NUL NUL 74
1 EOT 9 3 ¥ M G T S
Y 2 EOT 9 3 | NUL NUL NUL %
3 EOT 9 3 - B3] * P2 x
4 EOT 9 3 NUL NUL NUL NUL x
1 ENQ NAK 4 BS N F R 4
Ys 2 ENQ NAK 4 BS NUL NUL NUL $
3 ENQ NAK 4 BS 3 N P23 Iz
4 ENQ NAK 4 BS NUL NUL NUL rd
1 ACK SYN 5 NUL 8 D E 3
Ye 2 ACK SYN 5 _ NUL NUL NUL #
3 ACK SYN 5 =) a < 1 b
4 ACK SYN 5 NUL NUL NUL A 7
1 BEL ETB + )] v S w 2
Y3 2 BEL ETB + | NUL NUL NUL o
3 BEL ETB + N [ + T 2
4 BEL ETB + g NUL NUL NUL NUL
1 = CAN SP CR C A Q |
Ye 2 = CAN SP CR NUL NUL NUL 1
3 = CAN SP CR 4 F Ed X
4 = CAN SP CR NUL NUL NUL NUL
i S0 EM . LF X FF HT @
Yo 2 S0 EM . LF NUL FF HT N
3 SO EM LF N FF HT -
4 SO EM - LF NUL FF HT NUL
1 S| suB — DEL z ESC VT N
Yo 2 Si 5uB - DEL NUL ESC vT *
3 Si suB — DEL 4 ESC vT v
4 Sl suB — DEL " ESC VT NUL
SYMBOLOGY
| X/Y/Mode in code T 4 Col/Row | X/Y/Mode in code
Symbol Code name 'n(i:c;l(/ig(i:ble arrangement table ymbol Coue name n code table[ arrangement table
SP | Space 270 |2/8/1~4 ? | Question mark 3.715 | a/1/2
! Exclarmation mark 2./ 1 1/8/2 @ At mark 4.0 7/9/1
' Quotation mark. umlaut 2/ 2 1/1/2 { Left bracket 5711 | 3/3/1
# Number sign 2.3 7/6/2 ¥ Yen sign §.712 | 3/4/1
$ Dollar sign 2./ 4 7/5/2 ] Right bracket 5 713 | 3/7/1
O,
f :f::nr:?; 2 ; : ;;;;; -~ | Circumflex accent 5 14 | 2/0/%
' Apostrophe, acute accent 2.1 7/2/2 __ | Underline S 15 |} 3/6/2
( Left parenthesis 2./ 8 7/4/2 * Grave accent 6.0 1/9/2
) Right parenthesis 2.9 [1/0/2 { | Left brace 7.4t 3/3/2
* Asterisk, multiplication sign 2,40 |1/%0/2 ! Separate sign, logical add sign T.742 | 3/4/2
+ Pasitive sign, plus sign 2711 [2/7/1~4,4/0/2 } Right brace 1713 [3/7/2
. Comma 2,/712 | 4/3/4 ~ | Overline, logical not sign 714 [ 2/0/2
Negative sign, subtraction sign 2,13 |2/10/1~4,3/1/1 R Japanese period 1071 4/2/4
. Period 2.4 |2/9/1~4,4/2/1 T | Japanese initial quotation mark 107 2 3/3/4
7 Slash, virgule, division sign, per 2./715 |4/4/1 J Japanese final quotation mark 1073 3/7/4
: Colon 3710 [7/10/4 R Japanese comma 10,74 | 4/3/4
; Semicolon 3711 |4/0/4 Middie dot 10,7 5 4/1/4
< Less than sign 3712 |4/3/2 — Long vowel mark 1,70 3/4/3
= | Equal sign 3,713 10/8/1~4,3/1/2 ’ Voiced consonant mark 13,714 [ 7/9/3
> | Greater than sign 3,714 |4/2/2 * | Semi-voiced consonant mark 13,715 | 3/3/3
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KEYBOARD ENCODER (JIS CODE STANDARD PRODUCT)

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Limits Unit
VGG Supply voltage 0.3——20 A
VoD Supply voltage With respect 1o Vgg 0.3——20 v
Vi Input voltage 0.3~—20 v
Topr Operating free-air temperature range —20~175 c
Tstg Storage temperature range —40~ 125 K]

RECOMMENDED OPERATING CONDITIONS (Ta=—20~ 75'C. unlkss otherwise noted)

Limits

Parameter Min Nom Max Unit
Vag Supply voltage — 1t —12 —13 Vv
Vop Supply voltage 0 Y
Vss Supply voltage 4.5 5 55 \'
ViH High-level input voltage Vss— ¢ \'
Vi Low-lavel input voltage 0.8 \'
f(e) Clock frequency 20 50 100 kHz
to¢sTo) Strobe delay time 1.5 ms
RoFF Switch off resistance 10 MQ
RonN Switch on resistance 300 Q

ELECTRICAL CHARACTERISTICS (Ta=—20~75°C, Vao=—12+1V, Vss=5+0.5V, VoD=0V. uniss otherwise noted)

) Limits

Symbol Parameter Test conditions i T Vo Unit
VOH(BI,STO)| High-level output voltage. B1—~ B9 and STO lon=—100 A Vss—1 Y]
V OH(Xi) High-level output voltage, X0 — X7 low=—100¢A Vss—1.3 Y
VOL(BI.STO)| Low-level output voltage, B 1~ Bs and STO loL=1+.6mA 0.4 \
V OL(Xi) Low-level output voltage, X o~ X7 loL="1uA -3 Y

Ri Input resistance, S, C. DSI and PI V) =-—12v 1 MQ

Pd Power dissipation Ta=25C 70 200 mw

Ci Input capacitance Vy =0V, f=1MHz, Ta=25C 15 pF

Note 2 : Current flowing into an IC is positive; out is negative.

TIMING DIAGRAM

(Xi, Yi) KEY
(NOTE 4)

(Xj. Y}) KEY

Xi

yi (INTERNAL
OUTPUT)

1 BIT TIME

Xj

- (INTERNAL
Y outeum

STO

B1~Bsg
By

ON
OFFI ||| |

1 BIT TIME

C 1

STROBE DELAY TIME
/ ~

Note 3: DSI="L"

[ \
H
r=— == | mbvnambe
——————— | XYY L X0 YD)
OUTPUT ouTRUT
NOTE 6

4 : (Xi, Yi) KEY indicates the key switch that is located at the cross point
of'Xi and Yi of the keyboard miatrix.
—_————— 5 {Xi, Yi) OUTPUT indicates the code output of the key that is selected
by the (Xi, Yi)KEY.

DATA EFFECTIVE TIME  DATA EFFECTIVE TIME
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KEYBOARD ENCODER (JIS CODE STANDARD PRODUCT)

FUNCTION TABLES

Data (B1 ~Bs) Invert Strobe (STO) Invert Parity (B¢) Invert Mode Select
DS Code table [Data output DsI Internal sTO P4 Code table Bg S c
(Pn @) |(B+~B9)|(B1~Ba) (Pn@®) (;g;;bg, (Pin @) Fn®) | Bs) | *n@) |- | Gn@) | (Pr@) | Mode
H 1 L H H L H 1 L L L M1
L 1 H L H H L 1 H H L M2
H 0 H H L H H 0 H L H M3
L 0 L L L L L 0 L H H M4

Note 6 : The internal signal of the strobe output (STO) becomes high-level when the strobe signal is generated

TYPICAL APPLICATION CIRCUIT Cautions in Use
5y 1. Coupling at the Keyboard Matrix
| 1 X X4 Depending on the capacitance of the keyboard matrix
Rtg i @-—12v ——+vio  wiring, depressing one key while another is depressed gives
]§ L [5 19 P rise to capacitance coupling, which may result in repetition
6P 8 C © Ve ! ye  of the strobe output, the same condition that would occur
'_T $TO 5] xgg i s KEY SWITCH if a single key were depressed twice. In this case, proceed
g: nors as shown in Fig. 1.
T %Z ve i 2, .N-Key Rf)llover
: Si ME8609.04P, § \;g 2 KEYBOARD — This device is for 2-key rollover; when 3 ?r more keYs are
B3 va el - MATRIX__T-  depressed simultaneously, code output is indeterminate.
B z; 43 3. Maximum Chatter Times
;l‘) 1. With Key Off (txorr)
-~ 20 ps! Fapd tkorr is defined as the maximum time that, when a key is
X XXX XX R P8 R 2 -ch turned on but because of faulty contact, etc. the key input
R e i 'L_]- signal chatters, the chattering can be disregarded. This
8 . J J may vary according to ambient temperature, power supply
# LLdiillS conditions, etc., but is approximately 100ns.

Note 7 - R1 =1.5MQ, C1=0.001 uF provides approximately 1.5ms delay time. 2. With KQY On (tKON’
8: Rz =75k Q, C2 = S50pF iprovides approximately 50kHz clock frequency. Conversely, t«on is the maximum time that, when a key is

turned off, but the input signal chatters, the chattering n
condition can be disregarded.

when torr=<1/f, tkon=100ns

when tgore>1/f, tkonStstpttse

where:

Fig. 1 Measures against coupling

fy = clock frequency
tstp = Strobe delay time
D tsc = scanning time
Yo ¢
-:C:ND
LY T
FC D
Yz . _ " - .
v fscs:D Fig. 2 Timing diagram for maximum chatter time
M58609-04P, S Yi 0 3p
L ™
vo| 0 g0 KEYBOARD ON
5 "C“:D MATRIX
Yol-3-id KEY SWITCH t
3 10
Ysr;E(,‘;‘#D OF F
vl T2 gD
::sz"D LY
X7 Xg X5 X4 X3 X2 X1 Xo Y0¥ttt \IJ
L L L L LL L L . e
8 VAP E N,

STO
keyboard matrix and the Y inputs. J

t | I
Insert diodes and capacitors (Ca~ G13 should be approx. 50~ 100pF) between the L&-
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KEYBOARD ENCODER (JIS CODE STANDARD PRODUCT)

TYPICAL CHARACTERISTICS (vee=—12V, Vop= 0V, Vss=5V)

RESISTANCE VS.
STROBE DELAY TIME

— — —
=1000pF =
Ta=25C | ©1=1000pF |Gy =2000pF|

CLOCK FREQUENCY VS.
RESISTANCE

120

100

Ta=25C
C2=50pF

ELECTRIC

5 3
o]
> S
T3 = \
[1 08 —
> 60
g 2
g 2 >
& 2 40
2 « \
! S 2
Q
0 0
0 2 4 6 8 10 100 200 300
STROBE DELAY TIME L 0(STO) (ms) RESISTANCE Rz (k)
ON RESISTANCE OF OUTPUT DRIVER POWER DISSIPATION VS.
VS. POWER SUPPLY VOLTAGE AMBIENT TEMPERATURE
120
Ta=25°C
\ I0=100uA
200 100
3 N :
z < 80
5 a
2 N\ g ~~
u%J 150 g €0 —
B N 3
Z 3
© 100 £ 20
0
-5 =7 -9 —11 —-13 —15 —17 —20 0 20 40 60 80 100
SUPPLY VOLTAGE Vgg (V) AMBIENT TEMPERATURE Ta (°C)
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