KEYBOARD ENCODER (JIS CODE STANDARD PRODUCT)
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DESCRIPTION

The MbBB608-04P, 5 is a kaybord encoder for reed
switches of terminal equipment. It is fabricated using P-
channel aluminurm-gate MOS technology and is packaged
in a 40-pin DIL package. Mt contains a 3188-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 B-bit code and a parity bit. The address is seiected
by the 8-bit and 11-bit ring counters.

FEATURES
® TTL/DTL-compatible {except X, Y terminals)
Twa-key rollover operation

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

* External cantrol for selecting odd or even parity

.
#* Self-contained clock generator circuit
.
| ]

APPLICATION

# Encoder far full-keyboard terminal equipment

FUNCTION .

Outputs {Xo~X7} of the 8-bit ring counter and inputs (Y™
¥ 10} of the 11-bit comparator are wired to the keyboard to
form an 8x 11 (88-cross points) switch matrix,

When the key connected with X, and Y, is deprassed, a
path is formed between them. When the level of ¥j matches
that of Xi, which comes from the &-hit ring counter, the
comparator generates a coincidence signal for clock control
and detay circuit. This clock control stops the clock signals

PIN CONFIGURATION (TOP VIEW)

{sViv¥ss [T} 400+ Fp  FREQUENCY
FREQUENCY CONTROL B F—»[Z] » X CONTROL A
FREQUENCY CONTROL C Fo—»[3] 28] X4
SHIFT INPUT 5 =[5 ] —+ X2
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Ba+[i7] E +Yz
B+ v Y3
Be+[1] + Y3 | FROM
81+ 5 +KEYBOARD
MATHIX
STROBE CUTPUT ST O 1] 25+ Yg | pUTPUTS
(0V) Wpo [ 7
{-12V) vios [ +Ye
5TROBE COMTROL INPUTS T C—[1g] ¥
DATA STHOBE (15 | {0 Yy

IMVERT INPUT

Qutline 40P1 {(M58609-04P)

4051 (M58609-04S5)

1o the ring counter and data outputs (B,~Bs} stabilizing
the selected 9-bit code. The stabilization is indicated by a
valid signal on the strobe gutput. A strobe output signal is
generated at the time set by the externally cantralled delay
circuit which receives the coincidence signal. Data outputs
and strobe cutput remain stable until the key is released.
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KEYBOARD ENCODER (JIS CODE STANDARD PRODACT)

FUNCTION (Data Output and Parity Output)

The relationships between B]~53 in the code table and B] Table 1 R,alaﬁonship botween code tabla and data oumuﬂts
~Bg in dats outputs are shown in Table 1, and those be-

) B1-Byg Dala strobe Data output

tween the parity output B the parity bit, in Table 2, iegrt inpul Logic
. P . V put Be alj‘d .pa ¥ bit, Code ok DSl B —Bs

The parity bit in the table is defined as a ‘D when the -

v s ., .y . ] L H Postive Joge:
number of ‘1's in the code B,~Bj is odd and a “1" when it is p H C Nogaive Jogic
even, o L L Pasitive logk

Mode selection is shown in Table 3, 0 H H Mogative kogic
Tabie 2 Parity output
Party bit Panty invert mpul Farity autput
Pl Bs
1 L H
1 H L
0 L L
(1] H H
Table 3 Mode selaction
Shift inpaar Coniral st
Salared mode
L L 1
H L 2
L H 3
H H 4
CODE TABLE (JIS C-6220-1969)
3 0 o JoToJau 0 t ] 1 1 (K [ 1 [
gf’:ﬁm 0 D T o1 1]+ ; 0 Jololol1 111
5 5 0 i |1 To o] ; o a1 1o o1
" — o 0 1 KR ERERE 1 o [ Jol e a1 a]
By | B[ Br) Bs | Bs | Ba | B2 B2 [ B1 [apw ™| 0 1 2 3lals s 7 8 | 8 (40411012 [13]+1a [45
PARITY AIT o [o[o]oa [ NUL | DLE [SsPT D0 (& | P | - EERE
1] 0 0 i i S0OH | 1 A Q v |- N
a [1] [ o 2 STx B zle|lnm Tl | =
o fol 1 3 ETX # |3[c]s AR
1] 1 [i] 0 [l EQT L] 4 8] T . = | b b
o[ 1] o] 5 ENG | NaK [ % | 5 [ E | u HERERE
N KN 3 ACK 1 5YN & T8 {F v ERERERE
[EEN BE 1 7 BEL | ETH "y la |w A A ERE
1 e[ o7 0o ] Bs CAN (e lvw|x FEAEN Y
0 0 [1] 1 E] HT EM 3 3 1 Y 2 | s L
1 [1] 1 0 10 LF Sue Ed : J z x b= I RN L
1 o] t [ ¥T ESC | + | : [ & [ { ¥ | ¥ [k [ nRm
1 ' o] a7 1z | FF , < o % v [ |7 [ 7
1 1o 13 | cr - =1m]3 t FEIESE
t 1 [ 1T ]6] 1a]s0 NEEIDEE - a | & | # :
[ I 15 | S P DEL v | Y |7 '

* Byis an oeld parity bit for the 8-bit coda (B — Bg)
Mot 1 A1 o B in the code takie indates that 1ha output level goes high for 1 and low for 07 whan ingut D81 and Pl are Iowe-lavel.
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KEYBOARD ENCODER (JIS CODE STANDARD PRODUCT)

CODE ARRANGEMENT TABLE

ELECTRIC

v i Kode Xo Xy Xz LE] Xa Xs Y& ¥y
I
1 N OLE - 1] ; L 2] 9
Yo 2z NUL OLE - ML q [ NUL 3
3 NUL OLE -~ 7 L i] K E]
2 NI CLE MNUL E WL NUL NLL 3
1 SOH 8 0 - 7 K. [ ]
vy F SOH 3 0 = 7 MUL MUL [
3 S0OH [3 0 Ed B 7 = EY
4 S0H 6 0 NUL - MNUL NUL Y
1 STX 7 [ & . J u Fi
vy 2 5Tx 7 1 MNUL e MNUL NUL -
k! STX 7 1 + I - + il
[] STX 7 i ML . NUL ML -
[ ETX g H [ . H Y 3
Ya 2. _ ETX 8 2 i = ML UL &
3 ETX 5 z . £ & P +
4 ETX £ 2 r K ML L ML +
1 EQT [] 3 ¥ [ [ T 5
‘s E: EQT 9 3 i MU NLIL NUL %
k] EQT 9 3 - x ¥ Er] x
4 EOQT E] 3 NUL UL NUL NUL =
1 ENQ NAK 4 BS N v R 4
s 2 ENC NAK, 4 BS NUL ML NUL 3
3 ENG NAK 4 BS z I E rd
4 ENG NAK ] as MUL NUL NUL =
1 ACK. SYN 5 NUL B 5] E 3
ve 2 ACK SYN 5 MNUL NUL NUL =
3 A,CK, SYN 5 a 3 o 1 7
4 ACK SYN 5 NUL NUL NUL A 7
1 BEL ETB - 1 \ 5 W 2
vl 2 BEL ETB - } NUL NUL ML -
3 BEL ETH + i b + 7 7
4 BEL ETHS + 4 NUL NUL MNUL NUL
t = CAN EL CR c A 0 |
Vs F - CAN SF CR ML NUL MLIL 1
3 = GAN SP [+ < + E] .
[ = CAN 5P CH MUL ML N NUL
i 50 EM - LF X FF HT &
va ] g0 EM LF NUL FF HT .
] S0 EM LF + FF HT -
4 50 EM LF NUL FF HT NUL
1 51 sUB - DEL z £SO WT .
Yen 2 Ell SUB — OEL NUL ESC wT *
3 51 SUB DEL " ESC WT s
a 5l SUE — CEL - ESC W T NUL
SYMBOLOGY
! $/¥ A Mode in coge T Coi/Row | X/ ¥ 7Mode s code
Svmol Lexte name niﬂ;:c:;‘:gle arrangement tabla [Smbot Coue name W code ta::lel amAngerment tabie
SP | Spacs 2.0 [2/8i4—4 ? | cuestion rrark 3 s |42
1 Exclarnation rnark 2.1 1872 a1 At mark 4 0 77979
! Quotation mark. umiaut 2.2 1772 [ Left bracke LRL 3734
# | Mumber sign 2,3 [1/6/2 ¥ | Yer sign 5.712 [ 374N
% Diallar sign I 7/5/2 1 Reght brackel S..013 | 374
:6 i:i?gz 2 ,/, Z :j;f,: ~ | Circumnfles acesm S04 | 2504
v Apostrophe, acute accent T2 T | ee Unoerling 5.°15 | 362
[ Left paranthesis ‘f 2. & 1172 Grave aceent & .~ 0 7/9:2
7 | Right perenthesiz "l 2.3 |7/0/2 { | Left brace T4 /32
* | Asterisk, mutipfication sign \J 2.0 | 7102 || Separaw sgn. logical acd sgn 7.742 | 3472
+ | Positva sign, pius sgn 2.1 | 27771 a.470/2 T | Right braca T 13 [ 3777
. Comma 212 | 4730 ~ | Oweriew. bogical not sign 114 [ 2:002
— [ Megstive san, subfraction sign 2 .13 |2/1079 -4, 34444 B lapaness period 10,7 1 [ 47g/4
. Pariod 2. 14 |2/aiv--4,872/1 r | Jepanesa imfial quotation mark 1072 |3/34
7| Shash, virgule, trason sign. per 215 |41 1| Jepanese final quoahon mark 103 |a/7/4
T Colon < 310 | 7/404 , Japanese comima 1074 | &3/
HE 311 a4 Madie det 1075 | 4144
< | Less than sgn 312 |43z ~ | Long vowel rmark 1N.°0 | 3/4:3
= Equal agn 1713 |o/8a- 4,379 YWoiced cansonant mark 13714 [ 7793
S -‘;_““‘:‘ thar sign AT T = | Semivoiced consarant rrark 13,715 | 37373
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KEYBOARD ENCODER (JIS CODE STANDARD PRODUCT)

ABSOLUTE MAXIMUM RATINGS

Symbol Pararnete Condrions Limnils Lbnit
Y GG Supphy voltage 0.3——20 v
VoD Supply voliage With respect to Vgg 0.3~ —20 v
| v Input voltage 0.3 —20 v
Topr Operating free-air mmperature range —-2—T5 T
Tsig Siorage lsmpaiatre range — 40~ 125 ©
RECOMMENDED OPERATING CONDITIONS (Ta=— 20— 75°C. unless otherwise nated)
Lermuts
Pararmerer Min F— Max unrt
Vg Supply voitags — 11 -12 —13 Vv
Voo Supply voltage o W
YVas Supply vonage 4.5 5 5.5 W
WVind High-level sput voltage Wss —A W
Wil Low-lavel inpul valiage 0.8 W
N0} Clock frequency 20 L 100 kHz
torsro) Strobe delay ime 1.5 mns
Rorr Bwrch off resistanca 10 Mol
Ron " Switch on reststarce 300 g
ELECTRICAL CHARACTERISTICS (Ta=—20~75'C, Vge=— 121V, ¥ss=5+0.5V, VOD=0V, Unkss cthanxiss noted
Lirrs
Syl Pararmeter Test congditicns m—r Unit
M Tvp Max
VOH(BI,ETO)  High-level autput voltage, 81— By end ST0 loH= — 1004 Vss—1 W
W OH( ) High-level qutput voltage, Xo— X7 lgm=—1002:A ¥e5—1 3 W
VOL(BLSTQ) Low-level oulput vollage. B~ Ba and 5TO lo, = $§.6mA 0.4 W
VoLDu) Low-leve! oulput voltage. X — X 7 ’ loL=T uh _a v
R input resistance. S, C, DSl and PI Vi =— 12V 1 M2
Pd Pawer dissipation T Ta=esT T 70 | 200 mw
i Input capacitance W =Y, f=1MHz, Tg=25C 15 pF

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

TIMING DIAGRAM

) p—
(i, ¥t} KEY OFF

(NCTE 41
ore[UT — L
(X1, ¥1) KEY OFF
1 BT TIME
S R
X1 =
{INTERMAL
b QUTFLT) E I
t BIT TIME
H
% L R N
- (INTEANAL H
Y outeumy e T r—-
SYROBE DELAY TIME
I/ ™~
A [~
&sTOD . L Mole 3 QDSI="L"
4. (X1, Y1} KEY indicates the key switch that is kocated as the cross paint
I —t———t ofXi ard Yi of the keyboard matrix.
Bi~Bs T L_Joi v vboard matix _
Be P — oUTRUT o QuTPUT = —— G0 (X1, Y1) QUTPUT wichemas the code output of the key that is seleclad
 P— by tha {Xi, Yi)KEY.
INOTE 5}
DATA EFFECTIVE TME  DATA EFFECTIVE TIME
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KEYBOARD ENCODER (JIS CODE STANDARD PRODUCT)

FUNCTION TABLES

Data (B: - Bs) Invart Strobe (5TO) Invert Parity (24 } Invert Mode Select
D51 | Code tabk |Deta cutput US| Internal sTOD P Code table | B 5 C
{Fin @) [{B1~B9)|{B1~Bg) { Finig) {,:gf;’%] {Pnig) {Fin &) {Ba} (Fini®y | - | tFin@) | (ArdE Mode
H 1 L H H L H 1 L L L M1
L 1 H L H H L 1 H H L Mz
H 0 H H L H H 0 H L H M3
L 0 L L L L L [ L H H Ma

Mota 6 © Tha intadrnal snal of the strobeg outp;..n (STO) becormas high-laval wiwen the strobe signal b geraratsd.

TYPICAL APPLICATION CIRCINT Cautions in Use
5V 1. Coupling at the Keyboard Matrix
i Xg «, Depending on the capacitance of the keyboard matrix
R G - f2u —»—+ v, wiring, depressing one key while another is depressed gives
]5 ’,_ l5 19 - rise to capacitance coupling, which may result in repetition
Pl 5 C o Vo] / " of the strobe output, the same condition that would occur
16 5TO = voplll-og, * . . . .
~ ?"' @ vas 211 KEY SWITCH if a single key were deprassed twice. In this case, proceed
~={HB Yio in Fi
g B A gg 7 as shown in Fig. 1.
Bn ¥p 2. N-Key Rollaver
10 Bs Y1 _L_" - . .
1E5 wmpse0s.047, 5 E .gg kEveaarD J—  This device is for 2-key rollover; when 3 or more keys are
7 E‘; va '5%_ MaTrix  T°  depressed simultaneously, code output is indeterminate.
82 i ¥ 3. Maximum Chatter Times

Lﬂ% 1. With Key OH (TkorF)

-—"H teors is defined as the maximum time that, when a key is
turned on but because of faulty contact, etc. the key input
signal chatters, the chattering can be disregarded. This

) J may vary accerding to ambient temperature, power supply
Ll

o

conditions, etc., but is approximately 100ns,

Note 7 - Ay =1.5M3, Ci1=0.001 uF provides approximanely 1 Brms delay tima. 2. With KBV On (tKGN}
8. Rz =75k, G2 =50pF prowides approamataly S0kHz clock frequency. Conversely, tion is the maximum time that, when a key is

turned off, but the input signat chatters, the chattering n
condition can be disregarded.
when teoer=1/f, lon=100ns
when tkore > 1/1, teon=listp+tsc
where: f, = ciock frequency
tsro = Strobe delay time
2D ' Isg = scanning time

Fig. 1 Messures against ceupling

D Fig. 2 Timing diagram for maximum chatter time
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Inser dicdes and ragaciers [(Cy—0y3 should be approx 50-- 100pF] catween the g8TO
kayboard matnx and ihe Y mpuls.
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KEYBOARD ENCODER (JIS CODE STANDARD PRODUCT)

TYPICAL CHARACTERISTICS (ves=—12v, Vpo=0V, ¥5s= 5 V)

RESISTANCE V3.
STROBE DELAY TIME

& T

r Y
C1=1000pF
Ta=25C 1= D‘I

H U
= F]
) =2000p

CLOCK FREQUENCY vS.
RESISTANCE

Ta=2g8'C
Cz=50pF

ELECTRIC
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