
































































































































































































































































































































































































































































































































































































































MITSUBISHI BIPOLAR DIGITAL ICs

M54819L

PRESETTABLE DIVIDER

ABSOLUTE MAX'MUM RAT'NGS (Ta=—20~ +75°C, unlessotherwise noted )

Symbol Parameter Conditions Limits Unit
Vce Supply voltage 15
Count input T 4 \
V| Input voltage
Selection inputs S, , S;, S 15 \Y
Vo Output voltage 6 \
Topr Operating temperature —20~+175 c
Tstg Storage temperature —55~+125 T
RECOMMENDED OPERATING CONDITIONS (Ta=—20~+75%, unless otherwise noted)
Limits
Symbol Parameter Unit
Min Typ Max
Vece Supply voltage a4 14.5 \
loL Low-level output current 1.6 mA
ELECTRICAL CHARACTERISTICS (Ta=25T, unless otherwise noted)
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
v High-level input | Count input T 0.9 v
H
voltage Selection inputs S, , Sz, S3 2 Vv
Low-level input | Countinput T 0.3 \%
Vie voltage
9 Selection inputs S, S;, S3 0.6 \Y
Vee=17V, lop=—0.1mA 2.4 \Y%
VOoH High-level output voltage
Vec=4V, lon=—0.1mA 0.8 \Y
VoL Low-level output voltage Vec=7V, loL=1.6mA 0.4 \%
| High-level input | Countinput T Voc=14.5V, V=1V 1.5 mA
H
current Selection inputs S;, S;, S3 Veo=14.5V, V|=14.5V 100 LA
Low-level input | Countinput T Vece=14.5V, V|=0.2V =10 #A
o
current Selection inputs Sy, S;, S3 Vee=14.5V, V=0V —100 uA
los Output short-circuit current Vo= 14.5V, Vo=0V —0.1 —1 mA
lcc Circuit current Vee=14.5V, V|=Vgc (pins2,7,8) 3 5 mA
APPLICATION EXAMPLE
Capstan motor control application (1/128 divider)
Vee
il Lk
Vee Vee Sz
5.29H.
67st—gJ T M54819L OUT Ms4819L 0UTI :
S3 GND S1 Sz S3 GND S
2 2 4 7
7 a
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MITSUBISHI LSlIs

M58478P,M50121P,M50122P

17-STAGE OSCILLATOR/DIVIDER

DESCRIPTION

The M58478P, M50121P and M50122P are semiconductor
integrated circuits which use aluminum-gate CMOS tech-
nology. The M58478P produces a frequency of 1/569719 or
1/88672, the M50121P produces a frequency of 1/58239
or 1/61425, and the M50122P produces a frequency of
1/86118 or 1/92077 of the input frequency.

FEATURES

® Usable as a crystal oscillator circuit

® Capable of handling small-amplitude input signals as low
as 0.3Vpp

® Frequency-dividing ratio selected through pin N

Reset function

® Produces a shaped-waveform output of the same fre-
quency as the input signal or oscillation output

® Derives a vertical scanning frequency from TV color
subcarrier

APPLICATION
Frequency divider for VTR equipment

FUNCTION

PIN CONFIGURATION (TOP VIEW)

DIVIDED
FREQUENCY OUT 4—
OUTPUT

VoD (4.75~8.5V)

(ov) Vss
FREQUENCY
DIVIDING RATIO N —| 3]
SELECTION INPUT

RESET RESET
NpoT RESET (4]

SHAPED-
— TUNER WAVEFORM
OUTPUT

[6]-» 0sC oUTZGLLATIO

d8LY8SN

5 OSCILLATION
5 ]« 0sC IN N

Outline 8P4 (M58478P)
(M50121P)

(M50122P)

Table 1 Input versus output frequencies |

(MHz) (Hz)
The M58478P, M50121P and M50122P have a program- Type Input frequencyz thitﬁltien?)t‘ut Outpulfrequen';zy
mable counter consisting of a 17-stage binary frequenc
1ab ! 1sisting 9 v Trequency rsad7an 3.579545 H(open) 59.94
divider which provides one of two frequency-dividing ratios 4.433618 C 50.00
as selected by the state of the N input. H(open) 61.46
MS0121P 3.579545
L 58.28
H .
M50122P 4.433618 (open) 51.48
L 48.15
BLOCK DIAGRAM
! |
DIVIDED
OSCILLATION 17-STAGE BINARY QUTPUT
INPUT  OSC IN(5)—(OSCILLATOR FREQUENCY DIVIDER BUFFER OUT FREQUENCY
OSCILLATION 1 FREQUENCY
osc ouT(e)y—— | VL V| | e 3) N DIVIDING RATIO
OUTPUT ® SELECTION INPUT
| |
SHAPED-
WAVEFORM TUNER BUFFER RESET PULSE GENERATOR — (8) Voo (4.75~8.5V)
OUTPUT
RESET INPUT RESET(4 if (@ vss (ov)
i
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MITSUBISHI LSIs

M58478P, M50121P, M50122P

17-STAGE OSCILLATOR/DIVIDER

FUNCTIONAL DESCRIPTION

Crystal Oscillator

A crystal oscillator is obtained by connecting a quartz
resonator element between pins OSC IN and OSC OUT,
and capacitances C; and C_o between the two pins and
Vgs (the feedback resistor is contained on-chip). A built-in
amplifier at the OSC IN pin enables even small amplitude
signals to be input through a coupling capacitor C¢.

Special Frequency Dividing Ratios

It is possible to modify the frequency dividing ratios on
special order. By changing one of the manufacturing
processes, the data input of the programmable counter
consisting of a 17-stage binary divider can be changed to
enable any frequency-dividing ratio from 5 to 131071
(=217 -1).

Table 2 Frequency-dividing ratios

Divided Divided
Output Frequency Type State of Frequency- | frequency frequency
.o ge - the Niinput | dividing ratio |output low-levelfoutputhigh-level
The frequency dividing ratio depends on the state of the N period period____
. > L . d M58478P H 59719 26953 32766
input. Table 2 summarizes the frequency .dlwdmg ratios an 0 23672 55906 32766
duty cycles as they are related to this N input. An example " 58239 25473 32766
of a divided frequency output waveform is shown in Fig. 1. M50121P L 61425 28659 32766
M50122P H 86118 53352 32766
L 92077 59311 32766
When input N is open (or high):
ouT __]l__
NO. OF INPUT
32766 COUNTS
CLOCK PULSES 56953 cCOUNTS &6
When input N is low:
ouT l ‘ L
NO. OF INPUT
CLOCK pULSESL—sssos COUNTS——=+=—32766 coums—-f
Note 1. The frequency-dividing ratio in the following cycle is deter-
mined by the state of input N just before the output OUT
changes from high to low.
Fig. 1 Waveforms of divided-frequency output
(In the case of M58478P)
A shaped-waveform output of the same frequency as the
input signal or oscillation frequency is available at the
TUNER output.
Reset Function
When the RESET input is changed from high to low (edge
triggered, active low input), the output OUT changes to
low.
Pull-up Resistance
Pull-up resistors are provided at inputs N and RESET,
eliminating the need for external resistors. The standard
resistance of the pull-up resistor is 20KS2.
Frequency Dividing Ratio
The frequency-dividing ratio is determined by the data
input of the programmable counter consisting of a 17-stage
binary divider.
MITSUBISHI
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MITSUBISHI LSIs

M58478P, M50121P, M50122P

17-STAGE OSCILLATOR/DIVIDER

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Limits Unit
Voo Supply voltage When respect o Vss —0.3~9 A\
V| Input voltage Vss=VI=VDD \Y
Pd Maximum power dissipation Ta=25°C 250 mw
Topr Operating temperature —30~70 °C
Tstg Storage temperature —40~125 °C

RECOMMENDED OPERATING CONDITIONS (Ta=—30~70°C, unless otherwise noted)
Limits
Symbol Parameter Unit
Min Typ Max

Vbbb Supply voltage 4.75 8.5 \

Vss Supply voltage 0 \Y

ViH High-level input voltage Vpp-0.5 A\

ViL Low-level input voltage 0.5 \%

Vi Oscillation input amplitude voltage 0.3 Vpep
Input frequency with input N high 3.58 5.5 MHz

f Input frequency with input N low 4.43 5.5 MHz

ELECTRICAL CHARACTERISTICS (Ta=25C.

Vpp=6.5V . Vsgs=0V. fin=4.5MHz, unless otherwise noted)

Limits
Symbol Parameter Test conditions Unit
Min Typ Max

Voo Supply voitage Ta=—30~70°C 4.75 8.5 \Y
1D Supply current N and RESET inputs and outputs open 5 mA

ViH High-level input voltage Vpp0.5 \Y

ViL Low-level input voltage 0.5 Vv

VoH High-level output voltage Vpp-0.5 \Y

VoL Low-level output voltage 0.5 \Y
lon High-level output current Vo=Vss - mA
1oL Low-level output current Vo=Vpp mA
R Pull-up resistance, N and RESET inputs 20 kQ
Vi Oscillation input amplitude voltage Vpp=4.75V 0.3 Vpp
f MAX Maximum operating frequency Vpp=4.75V 5.5 MHz

MITSUBISHI
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MITSUBISHI LSIs

M58478P, M50121P, M50122P

17-STAGE OSCILLATOR/DIVIDER

APPLICATION E

XAMPLES

(1) Crystal Oscillator (with built-in feedback resistance)

_6— 4.75~8.5V

8

w

10 ~50pF

OSC IN

X'TAL

—{0 &losc out
Cui_|_ CLo

Voo

M58478 P ouT |———

Vss

10 ~50pF

(2) External Input Signal Connections

Input s

J:
7 GND
4.75~8.5V
8

ignal

O—F—2{osc N

Approx. 1000pF

VoD

M58478P ouTpb—+

Vss

I
7 GND

MITSUBISHI
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MITSUBISHI LSIs

M58479P, M58482P

CMOS COUNTER/TIMERS

DESCRIPTION

The M58479P and M58482P are electronic timer ICs
developed by aluminum-gate CMOS technology. Use of
these |Cs makes possible timer devices without mechanical
elements, which have reduced power dissipation, superior
reliability, and higher noise immunity. The M58479P is
specifically designed for high noise immunity while the
M58482P particularly features low power dissipation.

FEATURES

® Low power dissipation

M58479P: 2mW (typ), 7.5mW (max)

M58482P: 200uW (typ), 750uW (max)

Superior noise immunity

Single power supply with a zenor diode

Internal RC oscillator

Precise oscillation frequency regulating capability
Extremely broad time-delay range (50ms~4800h)
Time-delay settableto 10,60, or 600 times fundamental
time (1024 times oscillation period)

M58479P has automatic-reset function during power
engagement

Built-in reset and inhibit functions

Residual time display possible by adding Mitsubishi’s
M53290P and M53242P IC

APPLICATIONS
® Electronic timer or counter with broad time-delay range
(50ms~4800h)

PIN CONFIGURATION (TOP VIEW)

— 7.4~9V:M 58479P)
4
(OS\E/) vss [0 14 Voo ( 3 ~9V:M58482P
PRECI
N
oFschéLﬁEgj%Y ADJ —[Z] E] ZD ZENOR DIODE
ADJUSTMENT
os1+[] z 2 [@+ouTs
(S, )]
OSCILLATION ® ~ 00
INPUT/ - oszq—E o 11— 0UT2 p ouTPUTS
outbuTé o3 h I,
osz3«5] ¥ T [W+oum
RESET INPUT RESET —[§] 3)eD2
IVIDI RATI
L NGB
NGB TN [T e D 1 FOR COUNTER
Outline 14P4
FUNCTION

These devices make possible extremely long clock perform-
ance, by counting pulse signals from the RC oscillator. It
has precise oscillation frequency adjustment, automatic-
reset, reset, and inhibit functions.

There are three outputs. When the time duration is up,
OUT1 turns from low to high and OUT2 from high to low.
OUT3 can be connected to M53290P and M53242P TTLs
for residual time display.

BLOCK DIAGRAM
DIVIDING RATIQ SELECTIVE INPUT
FOR COUNTER
f_A_\
D1 D2
0s1(3) (W)ouT1
OSCILLATION OSCIL QUTPUT
INPUT/OUTPUTS | OS 2 [ATOR COUNTER Qkcurr (1)ouT2 pouTPuTS
0s3 (2)ouTs
sl TS k !
EQUENCY ADJ i
ADJUSTMENT
| I
Voo (7.4~ 9V2M58479P>
‘ ;%%%@%&%Eﬁw O 39V :M58482P
¢ (Dvss (0V)
Lo
VOLTAGE !
NHIBIT RESET || REGULATOR
|
CIRCUIT CIRCUIT .
k ZD ZENOR DIODE
L—- - \e/ -
INH RESET
INHIBIT RESET
INPUT INPUT
MITSUBISHI
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MITSUBISHI LSIs

M58479P, M58482P

CMOS COUNTER/TIMERS

FUNCTIONAL DESCRIPTION

Voltage Regulator

A zenor diode is on-chip, making it easy to obtain a
constant voltage regulator circuit. Since the zenor diode
terminal (ZD) is independent of the power terminal (Vpp),
it can be used as a constant voltage power supply for the
total system.

Oscillator

Oscillation is obtained by connecting an external resistor
(feedback resistor Rpc) between terminals OS1 and 0S3
and an external capacitor (oscillation capacitor Cgc )
between terminals OS1 and OS2. The values of the external
resistor and capacitor can then be changed to vary the
oscillation period and thus change the time delay. Oscilla-
tion period T is obtained by the following equation:

\ Voo—V1r
T0=_RFO'CFO{ nVDDfVBE VDD+VBE1 -+(1)
Where,

Rec : Resistance of external resistor

Cgc : Capacitance of external capacitor

Vyg : Transition voltage of the first inverter in the

oscillation circuit

Vpp : Supply voltage

Vge : Forward rising voltage of the diode in terminal

0S1(0.3~0.7V)
Automatic-Reset Function
The M58479P has apower-supply voltage-detection circuit
on-chip, so that the counter is automatically reset by the
rising edge of the supply voltage when power is turned on.
The reset is then released, making the oscillator ready to
function and the counter ready to start counting.

The M58482P can also be provided with the same
automatic-reset function by connecting capacitor between
terminals RESET and Vsgs.

Reset Function

When the RESET input turns low (Vsg), oscillation of the
oscillator can be stopped and the counter reset.

Inhibit Function

When terminal INH turns low (Veg) while the timer is in
action, the oscillation halts. When input INH is turned high
or returned to OPEN afterwards, it starts to count residual
time.

Counter

This counter consists of an 11-stage 1/2 frequency divider,
a 2-stage 1/10 frequency divider and a 1-stage 1/6 frequency
divider. As shown in the table below, timer duration can be
changed by varying the number of pulses counted according
to the combination of the input levels on terminals D1 and
D2.

D1 | D2 | Number of pulses Time delay aypical tme,
H H 1024 T 1min

L H 1024 <10 Tq1X10 10min

H L 1024 X 10 X6 T1X10X6 1h

L L 1024 X106 X 10| T3 X10x6 X 10 10h

Where, T1=Tg X 1024
Tois the value obtained from equation (1)

Output Circuits

The chips have three outputs: OUT1 changes from low to
high and OUT2 from high to low as soon as the time
duration is up. Either can be used to drive a transistor by
connecting it to the transistor base. OUT1 can drive a
thyristor when connected to the thyristor gate.

OUTS is an open-drain output with period 1/8 of the
time delay, and can be used to drive a TTL in a separate
(6V) power supply line. Thus, if a M563290P counter and a
M53242P binary-to-decimal decoder are connected to
OUTS3, with their output connected to a light-emitting
diode, residual time will be displayed on the LED. When
not in use, OUT3 should be connected to Vgg.

Fine Adjustment of Oscillation Period

A variable resistor can be connected between terminals
ADJ and Vgg, enabling precise adjustment of the period of
the oscillator. However, when not used for fine adjustment,
ADJ should be connected to Vgg.

MITSUBISHI
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MITSUBISHI LSIs

M58479P, M58482P

CMOS COUNTER/TIMERS

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Limits Unit
Vob Supply voltage X —0.3~9.5 \Y
With respect to V sg
Vi Input voltage Vss=Vi=VpD \
Pd Maximum power dissipation Ta=25°C 250 mw
Topr Operating free-air temperature range —30~75 °c
Tstg Storage temperature range —40~125 °C

RECOMMENDED OPERATING CONDITIONS (Ta =—30~75°C. unless otherwise noted.)

Symbol Parameter Limits Unit
Min Nom Max
Voo Supply voliage M58479P 7.4 9 \
M58482P 3 9 \%
Izo Zenor current 10 mA
RFc Feedback resistance 0.005 10 MQ
Crc Osciliation capacitance 0.001 1 uF
Rrc Resistance for fine-adjustment of oscillation frequency 0 100 kQ
ViH High-level input voltage, RESET, INH, Dy , D, 0.7XVpp, VoD Voo \V2
Vi Low-level input voltage, RESET, INH, D, , D, 0 0 0.3XVpp Vv

ELECTRICAL CHARACTERISTICS (Ta=25°C. unless otherwise noted.)

. Limits
Symbol Parameter Test conditions Unit
Min Typ Max
= . .2
V2o Zenor voltage . Izp=2mA 7.4 8 9 v
Izp=10mA 7.5 8.2 9 v
Vpp=7.5V,Crc=0.01uF .RFc=1MQ
M58479P RDD oo Fo pur.TFe 0.25 | 1 mA
oD Supply current ADJ= , Input/output open

Vpp=7.5V,Crc=0.01u4F,RFc=1MQ
msgagzp | ' O° Fe Fe 25 100 uA
RapJ=0Q , Input/output open

Supply voltage at the time of

VRe automatic-reset release M58479P 341 5.4 v
VTR Transition voltage of first inverter in the oscillator Vpp=7.5V. Rapy=0Q 2.9 4.8 \4
R Pull-up resistance: RESET, INH, D1, D2 M58479P 10 20 30 kQ
nputs M58482P 25 50 75 kQ
loH High-level output current, OUT1 and OUT2 outputs Vpp=7.5V,Vo=0V 5 10 mA
loL Low-level output current, OUT1, OUT2, and OUT3 outputs Vpp=7.5V.Vo=17.5V 10 20 mA
lozH Off-state output current, OUT3 output Vpp=7.5V, Vo=7.5V 1 HA
loL Low-level output current; OUT1, OUT2, and OUT3 outputs Vpp=7.5V, Vo=0.4V 1.6 mA
" . ouT
loL Low-level output current; 881_13 gﬁggisand M58482P Vop=4.5V,V0=0.4V 1.6 mA
VoL Low-level output voltage: OUT1, OUT2, and OUT3 outputs Vpp=7.5V 0.1 \%
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MS58479P, M58482P

CMOS COUNTER/TIMERS

APPLICATION EXAMPLE

12V 5V
-
z
§
+
1 13 |4
Vss ZD Voo
>
T RD(9)16
.L 3OS1 OUT312 14:}TA RD(9)27
CFc GND T
Frro {052 ouT1ER + M53290P ™
[ M58479P - vee
£10S3
2RD(cm Teobﬁ1
ADJ RESET 3 Rob(o)2 A m
Rapy INH D1 D2 B ¢ b
17 18 f 3 8 |1
i i i s
14 |13 12 15
B [ D 2
PE Vce M53242P GND ja
L 12 3 4 5 & 1
2 2 Y3 Y4 Y5 T6 17 9
# By ey
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MITSUBISHI LSIs

M58480P, M58484P

30-FUNCTION REMOTE-CONTROL TRANSMITTERS

DESCRIPTION

The Mb8480P and M58484P are 30-function remote-
control transmitter circuits manufactured by aluminum-
gate CMOS technology for use with in television receivers,
audio equipment and the like, using infrared for transmis-
sion. They convey 30 different commands on the basis of
a 6-bit PCM code. Inthe M58480P, entry priority is given
to the first key pushed, while in the M58484P each key has
an assigned priority. These transmitters are intended to be
used in conjunction with an M58481, M58485P or
M58487P receiver.

FEATURES
® Single power supply
® \Wide supply voltage range: «-e-coeeereveveereneenees 2.2V 8V
® |ow power dissipation:
Non-operating condition (Vpp=3V) :::-e.- 3nW (typ)

teveen 3uW (max)
® On-chip oscillator
® | ow-cost LC/L or ceramic oscillator used in determining
reference frequency (480 kHz or 455 kHz)
® | ow external component count
e Low transmitter duty cycle (3.6%) for minimal power
consumption

APPLICATIONS

® Remote-control transmitters for TV and other applica-
tions

PIN CONFIGURATION (TOP VIEW)
(ov) Vss II El Voo (2.2~8V)
0SCIN —[2] [15] — ouT  outpuT
OSCILLATOR 5
oscouT «— 3] © [14]«— 1
o]
PA — E % Eo— 12
o
¢B +— E ; E —l3
@ KEY INPUT
sl weg]  E W
»H
¢o+—[7] o 10«15
ve 8] EIR
Outline 16P4
FUNCTION

The M58480P and M58484P transmitter circuits for infra-
red remote-control systems consist of an oscillator, a timing
generator, a scanner, a key-in encoder, an instruction
decoder, a code modulator, and an output buffer. With
a 6 x 5 keyboard matrix, 30 commands can be transmitted
by 6-bit PCM code. Oscillation is stopped when none of
the keys are depressed, to minimize power consumption.

BLOCK DIAGRAM R
1
Vpp (2.2~8V)
h @
I
2 (3 INSTRUCTION DECODER 1) Vss (0V)
KEY INPUT b (2 o
e 0D ENCODER
- T —
lg 9
TIMING 3
GENERATOR MOBULATOR
SCANNER 1\ l
OSCILLATOR  fe—] QuredT
OO —é}i@ @L@
dA @B $C #D FE OSC IN  0SC ouT ouT
-
SCANNER OUTPUT OSCILLATOR INPUT/OUTPUT OUTPUT
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MITSUBISHI LSIs

M58480P, M58484P

30-FUNCTION REMOTE-CONTROL TRANSMITTERS

FUNCTIONAL DESCRIPTION

Oscillator

As the oscillator is on chip, oscillation frequency is easily
obtained by connecting an external LC network or ceramic
resonator between the OSC IN and OSC OUT terminals.
Figs. 1 and 2 show typical oscillators.

Fig. 1 Anexample of an oscillator (using a ceramic resonator)

CERAMIC RESONATOR : SFB455R OR
MSEg;SOP CSB455A
(MADE BY MURATA
M58484P SEISAKUSHO)
0SC IN 0SC OUT | cui. Guo : 30pF (Vbo=3V)
|D| 50pF (VbD=4.5, 6V)
3 P
Fig. 2 An example of an oscillator (using an LC network)
L 1 2.5mH
M58480P .
OR CuLi, CLo : 90pF
M58484P [¢ D0 uF
0SC IN 0SC OUT

Hort
CLI ICLO

Setting the oscillation frequency to 480 kHz (or 455kHz)
will also set the signal transmission carrier wave to 40 kHz
(or 38 kHz).

Power consumption is minimized by stopping oscillation
in the oscillator when none of the keys are depressed.

Key Input

Thirty different commands can be input by a 6 x5 key-
board matrix consisting of inputs Iy ~lg and scanner
outputs pA~@E.

In the M58480P, key with first-key entry is given
priority, and next-key entry is not allowed unless all keys
are released.

In the M58484P, with assigned priority, simultaneous
depression of more than two keys makes the key with higher
priority effective. Order of key priority for scanner out-
puts is @A, ¢B, ¢C, ¢D, and @E, and in the same scanner
output, Iy, I3, 13, 14,15, and lg.

When more than two keys are depressed at the same
time, however, commands may not function due to short-
circuiting among scanner outputs.

Table 1 shows the relationship between the keyboard
matrix and the transmission commands.

Table 1 Relation between the keyboard matrix and the
transmission commands

Scanner

Key input Qutput 43 #0 $c #8 A
!1 CH1 | CH2 | CH3 | CH4 ggy"oEF'?__
I2 CH5 | CHe | CH7 | OHs 3’;
I3 CHS | CH10 | GH11 | GCH12 SSWN
la CH13 | CH14 | cH15 | cHI6 xg
's Sg BSWN ‘B/? MUTE ggwr\j
's 83 g(S)WN ?/f CALL Y/?

Transmission Commands
Table 2 shows the 30 commands that can be transmitted
by 6-bit PCM codes (D; ~Dsg).

The code 000000 is not assigned for preventing error
operations.

Table 2 Relation between the commands and the trans-
mission codes

Transmission code
Dy

Function

Remarks

O
~N
o)
w
o
Iy
jo)
o
O
o

CH UP

CH DOWN

VO UP

VO DOWN

BR UP

BR DOWN

CS upP

CS DOWN
MUTE

vo(13)
BR(2)
Ccs('%2)

CALL

POWER ON/OFF
CH 1

CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH

Analog control

Normalization of analog

~

Channels selected directly

w o N A w

- = o
N o= O

-~ O 2 O - O 4 O 4 O = O 4 O 2 OO0 = O = O =% O = O = O = O —
- o -
U oS W

- = 0 0 = = 00 = =2 00 = = 00 = 00 = = 00 = = 0 O = = O

[ R YK = T - K - N Y — T — Y — SO S~ S~ YT — SN i = T =
R T T T WU I o S <= S = S < S = B o S = S S~ S — S — S S S}

= s s a8 o 20 s 0000 00 0 0 = e s s s om0 000 o0 o0 o
O 0O 00 0O 00O O0 0000 0O 00 0O 0 0O 0O 000000 OoOO0OOoOOo O

-
[~
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MITSUBISHI LSis

M58480P, M58484P

30-FUNCTION REMOTE-CONTROL TRANSMITTERS

Transmission Coding

When oscillation frequency fogc is 480kHz, transmission
of data code is executed as follows: when fggc is other than
480kHz, period is multiplied by 480kHz/fosc and its
frequency by fosc/480 kHz.

A single pulse is amplitude-modulated by a carrier of
40kHz, and the pulse width is 0.5ms. Therefore a single
pulse consists of 20 clock pulses of 40kHz (see Fig. 3).

The distinction between 0" and 1" bits is made by
the pulse interval between pulses, with a 2msec interval
corresponding to ‘0", and a 4msec interval representing
“1" (Fig. 4).

One command word is composed of 6 bits, that is, of
7 pulses, and it is transmitted in the 48ms cycle while a
matrix switch is depressed.

APPLICATION EXAMPLE

_%\\

As mentioned above, adoption of this code means that
the period during which output is high (i.e. signal emitting
LED is lit) is shorter than in continuous wave transmission.
Indeed the LED is on for only half the 7-pulse period or
1.75ms, which is 3.6% of the 48ms entire cycle. This not
only saves in total power consumption, but it also improves
LED reliability. Put another way, emission can be in-
creased on the same power consumption.

Fig. 3 A single pulse modulated onto carrier (40kHz)

0.5ms ,
I 1

—nnnnnnnonwenne————
25us

Fig. 4 Distinction between the bits ““1" and ‘0"’
0.5ms

Fig. 5 Synthesis of one word (the code below shows

| 010100)
48ms )
l D1 Dz D3 Da Ds Ds o1 02
nn nn nnn nn n_

POWER T 6l [is] [l [i3] [iz] [i7 |'10; |9i ( One word |
SOURCE | Voo OUT hh Iz 1z la 15 g
D 0sG OSCM58480P OR M58484P
Vss IN OUT ¢a ¢B ¢C ¢D ¢E
1 2] I3 L‘.II;JI@JL’JL*‘J
0 R S B R
T [a
il Fa it i i B
A SIS A A
Fa i R A )
Fadiila I A IR
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MS58480P, M58484P

30-FUNCTION REMOTE-CONTROL TRANSMITTERS

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Limits Unit
Vpp Supply voltage With respect to VSs —0.3—9 \Y
Vi Input voltage Vss=V|=Vpp \Y
Vo Output voltage Vss=Vo<=Vpp \
Pd Maximum power dissipation Ta=25C 300 mWwW
Topr Operating free-air temperature range —30~70 c
Tstg Storage temperature range —40~125 C
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter ‘ Limits Unit
‘ Min Nom Max
Voo Supply voltage 2.2 8 v
kH
fosc Oscillation frequency 455 z
480 kHz
Viy High-level input voltage, I ~lg 07%Vpp| Voo ) vV
Vi Low-level input voltage, |1~lg 0 0 [0.3XVvpp \%
ELECTRICAL CHARACTERISTICS (Ta=25. unless otherwise noted)
Limits
Symbol Parameter Test conditions Unit .
Min Typ Max
Voo Operational supply voltage Ta=—30~70C, fosc=455kHz 2.2 8 \Y
| . . ) . 255k [ voo=3v 0.1 ] 0.5 mA
ly voltage during operation sc= z
oD upply voltag: g o l Voo= 6V 05 2 A
| Supply voltage d t Vop=3V 1 uA
oltage during non-operation
DD upply w g g | Vo= 8V 5 LA
R Pull-up resistances. |1~1g 20 kQ
Voo=3V. Vo= 3V 0.2 0.5 mA
loL Low-level output currents. A~ PE
Vop=6V, Vo=6V 1 2 mA
Vpp= 3V, Vo=0V —5 —10 mA
loH High-level output current, OUT
Vop=6V, Vo=0V —15 —30 mA

MITSUBISHI
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MS58481P

DESCRIPTION
The M58481P is a 30-function remote-control
circuit manufactured by aluminum-gate CMOS technology
for use in television receivers, audio equipment, and the like
using infrared for transmission. It enables direct control of
16 functions at the receiver.

The M58481P is intended for use with an M58480P or
M58484P transmitter.

receiver

FEATURES

® Single power supply

Wide supply voltage range: 4.5V ~8V

Low power dissipation

On-chip oscillator

Low-cost LC or ceramic oscillator used in determining
reference frequency (480 kHz or 455 kHz)

Information is transmitted by pulse code modulation
Good noise immunity—instructions are not executed
unless same code is received three or more times in
succession

Single transmission frequency (40kHz or 38 kHz) for
carrier wave

16 TV channels selected directly

Three analog functions—volume, brightness and color
saturation—are independently controlled to 64 stages
by three 6-bit D/A converters.

16 commands are controlled at the M58481P receiver
as well

Has large tolerance in operating frequency between
the transmitter and the receiver

Can be connected with an M51231P or equivalent
touch-control channel selector.

NCTION REMOTE-CONTROL RECEIVERS
PIN CONFIGURATION (TOP VIEW)
(ov)  vss—[J] ~ | RECEPTION
oy o B e AIE
TUORAL Ul s [ 27— TTRESET | 2 EL
RPN ACc—[3] 28— CHUP [CONTROC
h—[2] 25] — CHOOWN
lz—»E 24— Po
KEY INPUT
13— 8] g 23 —P: GHANNEL
la—[T] @ 2g—P2 SONOet
gav—[g] ® E_'Eg)wen POWER 0N/
PE CONTHOL
SUNRET #e—[3 e 20— on/orF  QUTFUT
v go— [ g—caLL  GONOP"
o[ g —MUTE R
OUTRUT
OSC#LLATOR{ 0SCIN— [ [ —vo
NPUT/OUTRUT] oscout +— i3 75— BR D/A OUTPUT
(45~8V) Voo [ [i5—Cs
Outline 28P4
APPLICATION

® Remote-control receiver for TV or other applications

FUNCTION

The M58481P is designed to decode and execute instruc-
tions after three successive receptions of the identical
instruction code, providing a good noise immunity.

Instructions comprise direct select‘ion of 16 channels,
channel position high and low, volume high and low, bright-
ness high and low, color saturation high and low, normaliza-
tion of volume, brightness and color saturation, sound mute
on and off, TV main power on and off, and output CALL
on and off.

In addition, 16 functional instructions can be entered
from the receiver.

BLOCK DIAGRAM

(8~14v)  (0V)
Voo ss
—— D :
AUTOMATIC CLEAR INPUT  AC(3 POWER.ON GDMUTE SOUND MUTE INDICATION
cmcuwl T OUTPUT
h(® a)vo
l2(O—q By INSTRUCTION TR S o
KEY INPUTS 13 (§)—>dENCODER DECODER COORTER convEhTER D/A OUTPUTS
- -
P/DOWN D/A
la @D—o ] -1 L GO [ fconvirrer—D 08
#a(8)<—0 T t i 0
I F/F @) WER  POWER ON/OFF CONTROL
#5 (9)<—|SCANNER L ON/OFF OUTPUT
SCANNER OUTPUTS
#c (10—
$0(1) L—~29) GFUP
! cSRANE @5 THDOWN ¢ CHANNEL CONTROL OUTPUTS
& CHRESET
TRANSMISSION SIGNAL INPUT @
Po Py P2 P3

SCILLATOR  CONTROL
INPUT/OUTPUT OUTPUT

contH8 06 teuTs
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MS58481P

30-FUNCTION REMOTE-CONTROL RECEIVERS

FUNCTIONAL DESCRIPTION

Oscillator

As the oscillator is on-chip, oscillation frequency is easily
obtained by connecting an external LC network or ceramic
resonator between the OSC IN and OSC OUT terminals.
Figs. 1 and 2 show typical oscillators.

Fig.1 An example of an oscillator (using ceramic resonator)

CERAMIC RESONATOR : SFB455R OR
CSB455A
M58481P (MADE BY MURATA
SEISAKUSHO)
0SC IN 0scouT] ¢ cuo : 50~ 150pF
I
Fig. 2 An example of an oscillator (using LC network)
L T 2.5mH
CLi CrLo : 90pF
1
M58481P c 01 uF
0SC IN 0SC OUT

]
CLI ICLO

Reception Signal Input Circuit and Demodulation
Circuit

The reception signal caught by the photo detector is am-
plified in the amplifier and added to the SI, where it is
converted into a pulse signal in the input circuit to be sent
to the demodulation circuit. In the demodulation circuit,
the pulse interval of the pulse signal is judged and then
converted into the digital code to be sent to the instruction
decoder.

Sl is applied as amplified, either through a capacitor
coupling (Fig. 3) or directly as a pulse signal (Figs. 4 and 5).
A Schmitt trigger circuit is provided in the Sl input circuit
for preventing spurious operation due to noise.

Fig. 3 Sl input waveform (when applied through a capaci-
tor coupling)

Fig. 4 Sl input waveform (when applied directly)
N Il
VA Y pmm— || SRR | § | E— ||| .

Fig. 5 Sl input waveform (when applied directly)

- .

Above 1.5V

Above 1.5V

Instruction Decoder
The instruction decoder starts to function after receiving
the same instruction code three or more times in succession
from the demodulation circuit.

Table 1 shows the relations between the reception code
and instruction function. To prevent spurious operation,
there is no code 000000.

Table 1 Relations between reception codes and instruc-

tions
Reception code
D1]D2]D3]De|Ds |06 Function Remarks
1/0(0|0|0|0|CH UP Channel up
0[{1/0/0{0|0|CH DOWN Channel down
111/0(0|0]0]| VO UP
0{0j1/0|0|0| VO DOWN
110110100 BRUP Analog control
0|1]1{0{0|0|BR DOWN
1|1]1/0|0|0|CS UP
0|0{0[1/0|0|CS DOWN
1(0|0(1}j0|0| MUTE Sound mute on/off
o[1(of1/0|0|VvO('a)
111|0[1]0]|0]|BR(V2) Normalization of analog control
ofo|1[1]{0|0|CS('%)
1|10|1{1]0|0]|CALL Output CALL on/off
0{1[1/1]|0]|0| POWER ON/OFF| Power on/off
0{0j0|0}{1|0|CH
1/0({0[0|1}0|CH 2
0|/1{0]0|1|0|CH 3
1{1/0(0{1|0|CH 4
0/0[1]0|1|0|CHS5
110{1[0|1|0|CH®6
0|1|1/0|1|0|CH7
1(1{1{0|1|0(CH 8 »
Channels selected directly
0{0{0|1|1|0|CH?
1/0{0(1{1|0|CH 10
0|1{0j1[1]0|CH 11
1(1(0(1]1|0]|CH 12
0|0|1[1[1]0|CH 13
1/0(1[1]1]0|CH 14
O|1|(1{1]1|0|CH 15
1|1 1{1]1]{0|CH 16

Key Inputs

16 different instructions can be input by a 4 x 4 keyboard
matrix consisting of inputs I3 ~lg and scanner outputs
PA~¢E. Protection is also available against chattering with-
in 10ms.

Entry priority is given to the first key depressed, and
subsequent key entry is not allowed unless all keys are
released. When two or more keys are depressed at the same
time, scanner outputs may short-circuit, disabling all func-
tions.

While one of the keys is depressed, instructions from the
transmitter are ignored.

MITSUBISHI
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30-FUNCTION REMOTE-CONTROL RECEIVERS

Table 2 Relations between keyboard matrix and instruc-

tions
Scanner output
%D #c ¢8 [N
Key input
| CH CH CH POWER
! RESET DOWN upP ON/OFF
VO VO T
I2 MUTE DOWN uP VO(4)
VO(14)
I3 BR(Z) | pown A BR(12)
cs( %)
cs cs T
la CALL DOWN op Cs(1%)

Indication of Reception

As soon as an identical code is received three times, output
IR turns from low-level to high-level. Thus reception of an
instruction from the transmitter can be indicated by an
LED connected to output IR. Table 2 shows the relations
between the keyboard matrix and the instructions.

Analog Outputs (VO, BR, CS)

As three 6-bit D/A converters are contained internally,
three kinds of analog values can be controlled to 64 stages
independently. The D/A converters are pulse-width modu-
lator, the repetition frequency is 1.25kHz (when fogc=
480 kHz) and minimum pulse width is 12.5us.

Analog values can be incremented/decremented at a
rate of about 1 step/0.1sec through the remote control or
key input. The time required for increasing the analog value
from the minimum to the maximum is about 6.6 seconds
(when fosc=480kHz).

It is also possible to set the analog values to 1/3 (VO),
1/2 (BR, CS) of these maximum values by means of the
remote control or the key input (normalization).

Sound Mute

Sound mute on/off is controlled through the remote con-
trol or the key input. When sound mute is on, output VO
goes low, and output MUTE goes high.

Sound mute is automatically released from ON when
VO is either incremented or decremented by remote con-
trol or the key input.

Channel Control

It is possible to employ either of two channel-control
methods: parallel control by outputs Po~P3, and serial
control by outputs CH UP, CH DOWN, and CH RESET.

In parallel control, a 4-bit address .corresponding to a
selected channel number appears at output Po~P3. Table 3
shows the relation between channel numbers and outputs
Po~P3.

In serial control, a single pulse appears on the output
CH RESET first, and then the pulses whose number is
deducted by one from the selected channel number appear
on the output CH UP, as shown in Fig. 6. Up and down

Fig. 6 Timing chart of serially controlled channel selection
(when fosc =480kHz)

CH RESET
CH UP W
0.8ms 0.8ms
0.8ms  0.8ms

channel switching, is controlled by a single pulse appearing
at output CH UP or CH DOWN, allowing connection to the
M51231P or equivalent touch-control channel selector IC.

During direct channel selection or up-down channel
switching, output VO goes low for 26~50ms.

Table 3 Relations between channel number and address
output Po~Ps.

Channel number Adaress outputs

Po P P2 P3
1 0 0 0 0
2 1 0 0 0
3 0 1 0 0
4 1 1 0 0
5 0 0 1 0
6 1 0 1 0
7 0 1 1 0
8 1 1 1 0
9 0 0 0 1
10 1 0 0 1
11 0 1 0 1
12 1 1 0 1
13 0 0 1 1
14 1 0 1 1
15 0 1 1 1
16 1 1 1 1

Power On/Off

The remote control or the key input makes it possible to
turn the POWER ON/OFF output from low to high or vice
versa, effecting on/off control of the TV set.

While POWER ON/OFF is low, all channel and analog
controls through the remote control are disabled, as are all
through the keyboard, except CH RESET (¢D~1I;), VO
(1/3), BR (1/2), and CS (1/2) (¢D~13).

Output CALL

The output CALL is turned high or low by remote control
or the key input. This output effects on/off control of
channel number indication or change of receiving modes
of multi-channel broadcasting.

Power-on Reset

Attaching a capacitor to terminal AC activates the power-
on reset function when power is on to the M58481P.

Activation of the power-on reset function sets outputs
VO, BR, and CS to 1/3, 1/2, and 1/2, respectively, of their
maximum value, turns POWER ON/OFF and CALL out-
puts low, and turns outputs Po~P3 to 0000.
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30-FUNCTION REMOTE-CONTROL RECEIVERS

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Limits Unit
Voo Supply voltage With respect to Vss —0.3~9 \Y
A Input voltage Vss=V| =Vpp -
Vo Output voltage Vss=Vo=Vpp —
Pd Maximum power dissipation Ta=25C 300 mwW
Topr Operating free-air temperature range —30~70 c
Tstg Storage temperature range —40~ 126 T

RECOMMENDED OPERATING CONDITIONS
Limits
Symbol Parameter i Nom Yo Unit
Voo Supply voltage 4.5 8 \2
455 kHz
fosc Oscillation frequency 280 Kz

\A Input voltage. SI 3 Vp-p

Vin High-level input voltage, |1 ~la 0.7%XVpp| Voo Voo v

ViL Low-level input voltage, 1~ 0 0 |0.3XVpp| Vv

ELECTRICAL CHARACTERISTICS (Ta=25°C. unless otherwise noted)
Symbol Parameter Test conditions Limits Unit

Min Typ Max
Vpo Operating supply voltage Ta=—30~70C, fosc=455kHz 4.5 8 \%
o0 Supply current Vop=5V, fosc=455kHz 0.4 1 mA
Vpp=8V, fosc=455kHz 1.5 3 mA
R, Pull-up resistors. |1 ~1q 20 kQ
loL Low-level output currents, pa ~— $D Vpp=8V. Vo=8V 3 mA
loL Low-level output currents. CH UP, CH DOWN, CH RESET Vpp=8V, Vo=8V 15 - mA
lozH Off-state output currents, CH UP, CH DOWN, CH RESET Vpp=8V, Vo=8V 1 A
loH High-level output currents, Pg~ P3 Vpbp=8V, Vo=0V —0.5 mA
loL Low-level output currents, Pg~P3 Vpp=8V, Vp=8V 15 mA
loH High-level output currents, VO, BR. CS Vpp=8V, Vo=0V -5 mA
loL Low-level output currents, VO, BR, CS Vpp=8V, Vo=8V 10 mA
loH High-level output currents, POWER ON/OFF, CALL, MUTE Vpp=8V, Vo=0V —15 mA
loL Low-level output currents, POWER ON/OFF, CALL, MUTE Vpp=8V, Vo=8V 3 mA
lon High-level output current, IR Vpp=8V, Vo=0V —10 mA
loL Low-level output current, IR Vpp=8V, Vo=8V 3 mA
APPLICATION EXAMPLE
e ] i
CHANNEL NUMBER
fﬁ,%ﬁ%'?ﬁ%% DISPLAY ON/OFF CONTROL S'i%té’?é) W ANALOG OUTPUT
7 SERIAEL SHRANEE %%WER c/;\ TN +
A NTROL ,*I!TROL C TROL/ ; "‘M’%"
28] Z7TJGT ZST 24T Z3T ZZT ZIT 201 I9T 180 17 16| 15]
IR T TH CH_Po Py Pz P3POWERCALLMUTEVO BR CS
RESET yp DOWN ON/QFF
M58481P
0SC 0sC
YSS 2SI 3Ao 411 5| 6| 7I4 /BjA 9¢>E| #c ”¢D IN OU]T VDD
L
T % ,aj/aj:b“ CLO
L1 B F
() POWER : A A A SﬁMlc ((:) :SVS\/\E/F; SOURCE
2 &1 51 j’1,
160.H ?TTO']“F
MITSUBISHI
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29-FUNCTION REMOTE-CONTROL RECEIVERS

MITSUBISHI LSIs

MS8485P

DESCRIPTION

The Mb58485P is a 29-function remote-control receiver
circuit manufactured by aluminum-gate CMOS technology
for use in television receivers, audio equipment, and the
like using infrared for transmission. It enables direct con-
trol of 12 functions at the receiver.

The M58485P is intended for use with an M58480P or
M58484P transmitter.

FEATURES

® Single power supply

Wide supply voltage range: 8V ~14V

Low power dissipation

On-chip oscillator

Low-cost LC or ceramic oscillator used in determining

reference frequency (480 kHz or 455 kHz)

Information is transmitted by pulse code modulation

® Good noise immunity—instructions are not executed
unless the same code is received three or more times in

succession

® Single transmission frequency (40kHz or 38 kHz) for
carrier wave

® 16 TV channels selected directly

® Three analog functions—volume, brightness, and color
saturation—are independently controlled to 64 stages
by three 6-bit D/A converters.

® 12 instructions are controlled at the M58485P receiver,
as well.

® Has large tolerance in operating frequency between the
transmitter and the receiver

® Can be connected with an M51231P or equivalent
touch-control channel selector

PIN CONFIGURATION (TOP VIEW)
RECEPTION
POWER ON poweR on—s [T] 28— IR ﬁ%ﬁ}%e
(o)  vss [ 77— orRESET -
TRANSMISSION 5 — CHUP
SIGNAL INPUT si—[] (26— GHUP  » CONTROL
-ON "
RSN AC—[E — CHDOWN
h—[g] —Pg
KEY INPUT 12— [§] =z —Py CHANNEL
> CONTROL
13— [7] o —P; SUTPUT
>
¢ae—[g] © 21]—Ps3 POWER ON/
Gl o o] — POWER  OFF CONTROL
SCANNER ¢Be— o ovoFF  OUTRUT
OUTRUT ¢c+—[g —CALL  ®UTRUT
ND_ MUTE
.- e B
osciaror| 0SON—2 Vo
INPUT/OUTPUT| oscouT «— [i3] —BR D/A QUTPUT
(8~14v)  voo [ —GCS
Outline 28P4

APPLICATION

® Remote-control receiver for TV or other applications

FUNCTION

The M58485P is designed to decode and execute instruc-
tions after three successive receptions of the identical
instruction code, providing a good noise immunity.

Instructions comprise direction selection of 16 channels,
channel position high and low, volume high and low, bright-
ness high and low, color saturation high and low, normaliza-
tion of volume, brightness and color saturation, sound mute
on and off, TV main power on and off, and output CALL
on and off.

In addition, 12 functional instructions can be entered
from the receiver.

BLOCK DIAGRAM

(8~14V)
Vi

AUTOMATIC CLEAR INPUT

KEY INPUTS

F/F SOUND MUTE INDICATION
/! 19MUTE S0l

TR convEhrer—(Dvo

WN D/A
COUNTER :IcoN\/ERTER (9)BR

DOWN DA
NTER converTeR—(19)CS

D/A OUTPUTS

SCANNER QUTPUTS

TRANSMISSION SIGNAL INPUT

RECEPTION  OS

IR OSCIN 0SCOUT  CALL Po Py P2 P3
[thdgtiahnd’ —_—
Cl

P LLATOR  CONTROL
ATI?N INPUT/QUTPUT OUTPUT

POWER POWER ON/OFF CONTR
@9 onyoer oUTRLT oL
l T ggwsﬂ POWER ON INPUT
(26) CHUP
CHANNEL —
THOOWN > CHANNEL CONTROL
CONTROLLER @ SurpuTs
(@) rRESET
20232221

HANNE
CONTROL OUTPUTS
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M58485P

29-FUNCTION REMOTE-CONTROL RECEIVERS

FUNCTIONAL DESCRIPTION

Oscillator

As the oscillator is on-chip, oscillation frequency is easily
obtained by connecting an external LC network or a ceram-
ic resonator between the OSC IN and OSC OUT terminals.
Figs. 1 and 2 show typical oscillators.

Fig.1 An example of an oscillator (using ceramic resonator)

CERAMIC RESONATOR SFB455R OR
CSB455A
M58485P (MADE BY MURATA
SEISAKUSHO)
0SC IN 0SC OUT | ¢y, CLo 1 50~ 150pF
I
Fig. 2 An example of an oscillator (using LC network)
L 1 2.5mH
CLi. CLo : 90pF
M58485P Lo Lo e
C 0 uF
0SC IN 0SC OUT

e
CLI ICLO

Reception Signal Input Circuit and Demodulation
Circuit

The reception signal caught by the photo detector is am-
plified in the amplifier and added to the SI, where it is con-
verted into a pulse signal in the input circuit to be sent to
the demodulation circuit. In the demodulation circuit, the
pulse interval of the pulse signal is judged and then con-
verted into the digital code to be sent to the instruction
decoder.

Sl is applied as amplified either through a capacitor
coupling (Fig. 3) or directly as a pulse signal (Figs. 4 and 5).
A Schmitt trigger circuit is provided in the Sl input circuit
for preventing spurious operation due to noise.

Fig. 3 Sl input waveform (when applied through a capaci-
tor coupling)

Above 2v5VT

Apove 25V U Wl L

Fig. 4 Sl input waveform (when applied directly)
W I]
Veg——U0L_. UL Jullit.....

Fig. 5 Sl input waveform (when applied directly)

. ] In

Instruction Decoder

The instruction decoder starts to function after receiving
the same instruction code three or more times in succession
from the demodulation circuit.

Table 1 shows the relations between the reception code
and instruction function. To prevent spurious operation,
there is no code 000000.

Table 1 Relations between reception codes and instruc-

tions
Reception code
D2

Remarks

Function

[@]
jw)
[x]
o
=
O
o
o]
o

CH UP
CH DOWN

VO UP

VO DOWN

BR UP

BR DOWN

CS uP

CS DOWN
MUTE

VO('43)
BR('2). CS(%)
CALL

POWER ON/OFF
CH 1

CH 2

CH
CH
CH
CH
CH
CH
CH 9
CH 10
CH 11
CH 12
CH 13
CH 14
CH 15
CH 16

Channel up

Channel down

Analog control

Sound mute on/off
}Normallzallon of analog control

Output CALL on/off

Power on/off

@ N OO ;s w

Channels selected directly

- 0 4 0 - 0 - 0O - 0 - 0 - O -~ 00 = =0 -0 - 0 = 0 = O =
- = 00 - - OO0 - =« OO0 - - 00 - O = = OO =» = 00 = = O
- = 2 4 00 00 -~ 2 = - 0O 000 - = 00 OO = = - =« 00 o
- 2 2 4 4 4 4 5 00000000 - = m a0 0O0O0O0OoO O
e I . 2 = T == S o I o T o S e S o S e S o S e S e M e}

O O 0O 0O OO0 00000 0000000000000 OO0 O0COoC O O

Key Inputs ,

It is possible to input 12 different instructions by the 3 x 4
keyboard matrix consisting of inputs lg~I3 and scanner
outputs pA~¢@D. Protection is also available against chat-
tering within 10ms.

As entry priority is given to each key, depression of
more than two keys at the same time makes the key with
Higher priority effective. For the scanner output, priority
is given in the order of @A, ¢B, ¢C, and ¢D, and in the
order of |;, 13, and |3 if scanner output is the same. When
two or more keys are depressed at the same time, scanner
outputs may short-circuit, disabling all functions.

While one of the keys is depressed, instructions from the
transmitter are ignored.

Table 2 shows the relations between the keyboard
matrix and the commands.
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29-FUNCTION REMOTE-CONTROL RECEIVERS

Table 2 -Relations between keyboard matrix and instruc-
tions

Table 3 Relations between channel number and address
output Py~P3.

Scanner output
$D éc (3=} ba
Key input

| CH \Ye] BR cs
! uP uP uP upP
| CH el BR cs
2 DOWN DOWN DOWN DOWN
| POWER MUTE ggg?; CALL
3 2

ON/OFF Ccs(z)

Indication of Reception

As soon as an identical code is received three times, the
output IR turns from low-level to high-level. Thus reception
of a command from the transmitter can be indicated by an
LED connected to output IR.

Analog Outputs (CO, BR, CS)

As three 6-bit D/A converters are contained internally,
three kinds of analog values can be controlled to 64 stages
independently. The D/A converters are pulse-width modula-
tor, and the repetition frequency is 1.25kHz (when fogc=
480 kHz) and minimum pulse width is 12.5us.

Analog values can be incremented/decremented at a rate
of about 1 step/0.1 sec through the remote control or the
key input. The time required for increasing the analog value
from the minimum to the maximum is about 6.6 seconds
(when 'fosc=480 kHZ)

It is also possible to set the analog values to 1/3 (VO),
1/2 (BR, CS) of these maximum values by means of the
remote control or the key input (normalization).

Sound Mute

Sound mute on/off is controlled through the remote con-
trol or the key input. When sound mute is on, output VO
goes low, and output MUTE goes high.

Sound mute is automatically released from ON when VO
is either incremented or decremented by remote control
or the key input.

Channel Control

It is possible to employ either of two channel control
methods: parallel control by outputs Po~P3, and serial
control by outputs CH UP, CH DOWN, and CH RESET.

In parallel control, a 4-bit address corresponding to a
selected channel number appears at output Po~P3. Table 3
shows the relations between channel numbers and outputs
Po~Pj.

In serial control, a single pulse appears on the output
CH RESET first, and then the pulses whose number is
deducted by one from the selected channel number appear
on the output CH UP, as shown in Fig. 6. Up and down
~ channel switching is controlled by a single pulse appearing
at output CH UP or CH DOWN, allowing connection to the
M51231P or equivalent touch-control channel selector IC.

Channel number Address outputs

Po Pi =N Ps
1 0 0 o 5
2 1 0 o o
3 0 ] o o
4 1 7 o 0
5 o 0 ) .
6 7 0 ] 0
7 0 1 ] 0
8 1 1 ] .
9 0 0 o .
10 1 0 o .
11 0 1 0 .
12 ] . o 1
13 0 0 1 .
14 1 0 1 .
15 0 3 1 .
16 1 ] 1 )

Fig. 6 Timing chart of serially controlled channel selection
(when fosc =480kHz)

CH RESET ~ | .

CH UP

|
0.8ms
256ms 0.8ms 0.8ms

During direct channel selection or up-down channel
switching, output VO goes low for 25~50ms.

Outputs, CH UP, CH DOWN, CH RESET, and Py~P3,
are the open-drain type of N-channel transistor.

Power on/off
The remote control or the key input makes it possible to
turn the POWER ON/OFF output from low to high or vice
versa, and it is possible to change the POWER ON/OFF
output from low to high by means of the POWER ON
input.

While POWER ON/OFF is low, all channel and analog
controls through the remote control are disabled, as are all
through the keyboard.

Output CALL

The output CALL is turned high or low by remote control

or the key input. This output effects on/off control of

channel number indication or change of receiving modes

of multi-channel broadcasting.

Power-on Reset

Attaching a capacitor to terminal AC activates the power-

on reset function when power is on to the M58485P.
Activation of the power-on reset function sets outputs

VO, BR, and CS to 1/3, 1/2, and 1/2, respectively, of their

maximum value, turns POWER ON/OFF and CALL outputs

low and turns outputs Po~P3 to 0000.
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29-FUNCTION REMOTE-CONTROL RECEIVERS

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Limits . Unit
Voo Supply voltage With respect to Vss -0.3~15 \
V| Input voltage Vss=VI=Vpp —
Vo QOutput voltage Vss=Vo=Vpp —
Pd Maximum power dissipation Ta=25T 300 mw
Topr Operating free-air temperature range —30~70 C
Tstg Storage temperature range —40~125 c

RECOMMENDED OPERATING CONDITIONS
Symbol Parameter timits Unit
Min Nom Max
Voo Supply voltage 8 12 14 \%
fosc Oscillation frequency 455 kHz
480 kHz
Vi Input voltage 5 ) Vep
Viy High-level input voltage, 11 ~I3 0.7XVpp| Voo Vpo vV
ViL Low-level input voltage, 11 ~I3 0 0 0.3XVpp \Y;
ELECTRICAL CHARACTERISTICS (Ta=25C, Vpp=12V. unless otherwise noted)
Symbol Parameter Test conditions timits Unit
Min Typ Max

Voo Supply voltage Ta=—30~70C, fosc=455kHz 8 12 14 \
lop Supply current fosc=455kHz 2 5 mA
Ry Pull-up resistance, |1 ~13 20 kQ
loL Low-level output currents, A~ @D Vo=12V 5 mA
loL Low-level output currents. CH UP, CH DOWN, CH RESET Vo=12V 20 mA

lozH Off-state output currents. CH UP, CH DOWN, CH RESET Vo=12V 1 A
loL Low-level output currents, Pg~ P3 Vo=12V 20 mA
lozn Off-state output currents, Pg~P3 Vo=12V 1 uA
ton High-level output currents, VO, BR, CS Vo=0V -7 mA
loL Low-level output currents, VO, BR. CS Vo=12V 7 mA
lon High-level output currents, POWER ON/OFF, CALL, MUTE Vo=0V —20 mA
loL Low-level output currents, POWER ON/OFF, CALL, MUTE Vo=12V 5 mA
lon High-level output current, IR Vo=0V —15 mA
lor Low-level output current, IR Vo=12V 5 mA

APPLICATION
EXAMPLE il i
ANALOG OUTPUT
s
M
¥
5 15
IR v Po P1 P2 P3 Zﬁ‘;‘;c“" MUTEVO BR CS
F M58485P
POWER 0SC 0SC
10N \zlss 351 /:C 5!1 Blz 7I3 E;tSA gcbe 1850 1;150 1|2N 1%UT ‘XDD
T EEEN fu%m
I I A A
T a5 U
o(+) POWER SOURCE
W
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VOLTAGE SYNTHESIZER

DESCRIPTION

The M58486AP is an aluminum gate CMOS integrated cir-
cuit. It has a fully automatic search function capable of
writing into an EAROM the tuning voltages corresponding
to all receivable stations and a sequentially automatic
search function which presets any arbitrary channel.
Used in conjunction with the M51251P linear sensor and
M5G1400P EAROM, it is possible to configure a fully
electronic tuning system for use in TVs or VTR equipment.

FEATURES

Fully automatic search and sequentially automatic
search functions

The channel display provides channel position tab
display, channel position number display, and actual
channel number display

Automatic bandswitching

Band skip function

Digital AFT (Automatic Fine Tuning) function
Frequency fine adjustment function

AFT on/off data is memorized in EAROM for each
channel position

Direct connection with a remote controller LS| such as
the M58485P or M58487 AP

Direct 16 (or 12) channel selection

Last channel memory function

PIN CONFIGURATION (TOP VIEW)

0oscCiL
V. 0SC OUT) LATION
CHANNEL CO(UONYTS); s EH }C|RCU\T
EXCHANGE INPUT CEX —[2] [41] +~+ 0SC IN INPUT/
By« E — 01
BAND CONTROL | ., =l— 0 SGTNREL
INPUT/OUTPUTS] B2z +*[4] 39— 0z | SHANNEL
B3~ [5] [38] - 03 [ NUMBER
DISPLAY
CHUP —[6] 37—+ 04 ) OUTPUTS
CHANNEL|
CONTROL{ CH DOWN — [36] — #a
INPUTS | srseee= _,
wuring O RESET —15] 35— d8 SCANNER
cONTROL OUTPUT MUTE +— 3] z 3] — ¢c [ OUTPUTS
VOLTAGE D- : -
TUB?UTPUTDAOM* [i0] g 33— ¢o
ING -
confraoy TIME BASE —[i1] S 32) « K1
AFT - > -
controt outrur AFT ¢ 3 31)+- Kz LKEY INPUTS
TUNING {DOWN — [13] [30]« - K3
CONTROL
INPUT up — |14 E.» 14 »
POWER-ON RESET +H
EARO Ut 8 z. e KEY INPUTS
AROM CONTROL - -
CLocK ouTsoCLOCK 27)« 13
AROM DATA .
INPUTIOUTRUT DATA /0 -+ %* la
1 25| — Py
EAROM MODE
CONTROL { G «[19] 72— P, | CHANNEL
FOSITION
QUTPUTS
o agsar
(11~13v) Voo [22) — P4
Outline 42P1
APPLICATIONS

Electronic tuning systems
electronic equipment,

for TVs, VTRs, and other

BLOCK DIAGRAM

CHANNEL COUNTS
ExcHANGE 1npuT CEXC WERD — iDDATA I/0 .ENAPTJC%%B?J@T
POWER-ON RESET AG (5 RESET L EAROM CONTROL
e M 2 EA'BIT CHANTEL EAROM SLOCK CLOCK OUTPUT
HIFT 190
cHANNEL | ~—CH UP (&—>dcHanne LM REGISTER R JeonTrol oG9 6, + EAROM MODE
CoNTROL | _CH DOWNGU—>4CONTROL 4 " | cireuiT] 75 7 [ CONTROL OUTPUTS
INPUTS | CH RESET (®— l )
14 T
ADDRESS UP/DOWN D-A - TUNING VOLTAGE
O v EODESS I4~] DECODER T4 |counTER o con: QDA OUT ey
KEY INPUTS { |2 ENCODE RJ|-
3¢ [ A% I T
"9 I =3 sanD 'g‘ BAND CONTROL
K1G2 H —=conTtrol Bz INPUT/OUTPUTS
KEY INPUTS { K2 G—encoDEn INSTRUCTION P ciRcuT *
Sl DECODER |
K3@9 l
INCD SCAN L AFT 1 AFT
SCANNER ) #BG<—] SIGNAL SENE SR O MUTE  MUTING CONTROL
QUTPUTS :z;c &) er(E)r\'lREHA- L BATOR QUTPUT
b L{!_‘ CHANNEL L @01 ) ACTUAL CHANNEL AND
SEARCH 8 NUMBER OUTPUT | 2390, § CHANNEL POSITION
osciL CONTROL COUNTER MULTI G903 | NUMBER DISPLAY
! LATOR CIRCUIT PLEXER | 504/ OUTPUTS
\'_ = —)-@)—— —()—(3—() - - 6322
OSC IN OSC OUT UP DOWN TIME BASE Voo Vss P1P2P3P4

(11~13v)(0V)

OSCILLATION TUNING CHANNEL POSITION
CIRCUIT CONTROL DISPLAY OUTPUTS
INPUT/QUTPUT INPUTS
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FUNCTION

The M58486AP voltage synthesizer, when used in conjunc-
tion with the M51251P linear sensor and M5G1400P
EAROM, enables the configuration of a completely elec-
tronic tuning system without the use of any mechanical
parts.

The main functions include fully automatic search,
sequentially automatic search, direct selection of either 12
or 16 channels, automatic bandswitching, a band skip
function, digital AFT (Automatic Fine Tuning), fine
tuning, last channel memory, channel position tab djsplay,
channel position number display, and actual channel
number display functions.

In addition, direct and sequential channel selection from
a remote controller as possible.

FUNCTIONAL DESCRIPTION

Oscillator Circuit

As the oscillator is on-chip, an oscillator frequency is easily
obtained by connecting an external LC network or ceramic
resonator between the OSC IN and OSC OUT terminals.
Fig. 1 and 2 show typical examples.

M58486 AP
42
OUT Seramic resonator:CSB455C
D (made by Murata Seisakusho)
CLI CLO CuLi, CLo: 50pF ~ 150pF

M58486 AP
OSC L $2.5mH
OUT CL1CLo: 90pF
Cs 10.1uF
Cl.l CLO

Fig. 2 An example of an oscillator (using an LC network)

Key Inputs
The M58486AP is provided with scanner outputs ¢ ~ ¢p,
key inputs I; ~ I and K; ~ Kj. 16-channel position
selection can be achieved by using the 4x4 matrix formed
by ¢éa ~ ¢p and |; ~ ls. In addition, the 4x3 matrix
formed by ¢5 ~ ¢p and K; ~ K; enables the input of 12
commands.

If two or more of the keys are depressed simultaneously,

Fig. 1T An example of an oscillator (using a ceramic resonator)

no .commands will be input. However, it is possible to input
FAM or CH LOCK in combination with another key.

Table 1 shows the relationships between these matrices
and the command functions.

Table 1 Matrix and Command Functions

| ¢ A ¢8 éc [}
| CHP CHP CHP CHP
! 1 5 9 13
| CHP CHP CHP CHP
z 2 6 10 14
\ CHP CHP CHP CHP
3 3 7 1 15
| CHP CHP CHP CHP
4 4 8 12 16

¢ (7 é8 éc 16}

K
K1 U-SEARCH| D/A UP CHN 10 CHP-UP
K2 V-SEARCH | D/A DOWN [ CHN 1 CHP-DOWN
K3 SEARCH | CH LOCK FAM STORE

Tuning Voltage Output (D/A OUT)

As a 14-bit D-A converter is built into the M58486AP,
tuning voltage can be controlled to 16384 stages. The
D-A converter is a pulse-width modulator, and the re-
petition frequency is 28Hz and the minimum pulse width is
2.2 us.

By applying this output signal to the electronic tuner
through an RC network, the desired tuning frequency can
be achieved.

Tuning Control Inputs (UP, DOWN, TIME BASE)
These inputs are required for tuning in the search mode or
channel selection mode and are supplied by the M51251P.

As shown in Fig. 3, UP and DOWN inputs are controlled
by the AFC signal. The UP input is changed to a high level
when the AFC signal exceeds a threshold voltage (V) and
the DOWN input is changed to a high level when the AFC
signal falls below a threshold voltage (V).

The TIME BASE input is high when a normal video
signal is captured.

DOWN

Fig. 3 Relationship of AFC signal to UP and DOWN inputs
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Band Input/Outputs (B1 ~ B3) .
The M58486AP system is provided with three bands. An
electronic tuner is controlled by these three band inputs/
outputs and D-A OUT.

As shown in Table 2, these bands correspond to the TV
broadcast frequency bands.

Band Broadcast frequency band
B1* VHF low band

B2 VHF high band

B3 ' UHF

Three band inputs (B1 ~ B3) are provided on the
M58486AP, the output corresponding to the currently
selected band being high, with all cther band outputs low.
Thus, by connecting transistor and LED with currents to
these outputs a display of the selected band can be
implemented.

If a particular band pin is shorted to Vgg that band will
be skipped during the search (band skip function).

Search Modes
The search is the function searching automatically the video
signal and writing of the required data into the EAROM.

The search function is controlled by the UP, DOWN, and
TIME BASE tuning control inputs. Search functions will be
described using Fig. 3, 4, and 5.

When search is begun, as up signal is applied to the
14-bit up/down counter, and the analog output of the D-A
converter increases (sweeps).

As shown in Fig. 3 and 4, when the signal reaches a
certain point, the UP input changes to high. Next, if the
DOWN input goes high within 50ms after the UP input goes
low, the sweep is ended and the digital AFT is enabled. If
DOWN doesn’t go high within 50ms, this is taken as an
indication that the signal was not a video signal, and the
sweep is continued.

Digital AFT is controlled by both the UP and DOWN
inputs. When UP is high, the up signal is applied to the
up/down counter and the analog output of the D-A
converter increases. When DOWN is high, the down signal is
applied to the up/down couner and the analog output of
the D-A converter decreases. The up/down speed of digital
AFT is 1/16 of the up sweep speed.

Digital AFT is ended after 200ms, after which the TIME
BASE input is examined. If TIME BASE is low, it is taken
as an indication that the signal is not a video signal and the
sweep operation is restarted. If TIME BASE is high, the
signal is taken as a video signal and the required data is
written into the EAROM at the specified address. For this
operation, the EAROM address is determined by the
channel position and the data written is as follows.

Note, however, that for automatic writing of data into
EAROM in the search mode, AFT deta is on.

14-bit up/down counter data 14 bits
2-digit BCD data of channel number counter 8 bits
Band control binary data 2 bits
AFT on/off control data 1 bit
urP I s T T TR
DOWN I T T a———— doee
TIME BASE I --‘-. ----------- T e———-
_ j 200ms
,5? ms WITHIN
SWEEP N
I | WRITE THE
DATA INTO
T THE EAROM
MONITOR TIME
BASE INPUT

Fig. 4 UP, DOWN, TIME BASE inputs in the search mode

START SWEEPING

DROP THE SWEEP
SPEED TO 1/16

OPERATE THE
DIGITAL AFT

[WR&TE DATA INTO EARC@

END

Fig. 5 A flowchart of the search method
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START

TUNING VOLTAGE = 0V
BAND = B1
CHANNEL POSITION
NUMBER M =1
ACTUAL CHANNEL
NUMBER N =1
1

START SEARCHING

B3 UPPER
END REACHED

TUNING POINT

IS THE NO

DETECTED

[wriTe DaTA INTO EAROM|

ERASE EAROM WORD
CORRESPONDING TO CHANNEY
POSITION M

YES

I

I END SEARCHING l

SE

LECT CHANNEL
POSITION 1

Fig. 6 A flowchart of fully automatic search (SEARCH or V-SEARCH)

Fully Automatic Search
Fig. 6 shows the flowchart of the fully automatic search.

When SEARCH or V-SEARH key is input, the D-A
converter analog output is set to the lower end of B1 and
the channel position number and actual channel number are
both initialized to 1.

Affer initialization, search begins and when a video
signal is captured, the required data is automatically written
into the EAROM, the channel position number and actual
channel- number being incremented by 1, after which the
search is restarted.

In this manner, when tuning voltage goes to the upper
end of band B3 or when all 16 (or 12) channel positions are
written, the EAROM data corresponding to channel posi-
tion number 1 (channel position <1 is selected) is read, and
the fully automatic search operation is completed. If the
upper end of band B3 is reached before all 16 (or 12) chan-
nels have been searched, the data at the EAROM addresses
corresponding to reset channel position is erased. If these
erased channel positions are selected, the D-A converter
analog output is set to the lower end of band B1, the actual
channel number is set to 0, and the AFT function is turned
off.

When U-SEARCH key is input, the operation is exactly
the same as the above described SEARCH or V-SEARCH
except that initialization to the lower end of band B3 is
performed and the search ends at the upper edge band B2.

Also, during fully automatic search, no key command
can be input.

Sequentially Automatic Search

For sequentially automatic search, the channel position and
actual channel number are the currently selected channel
position,

When V-SEARCH key is input, search begins from the
current position if the current band is B1 or B2, and from
the lower end of band B1 if the current band is B3.

The search begins and when a video signal has been
captured, the required data is automatically written into
the EAROM, the search mode is cancelled, and the search is
completed. When the upper end of the B2 band is reached,
the tuning voltage output returns to the lower end of the
B1 band and search continues.

When U-SEARCH key is input, search begins at the
present location if the current band is B3. If it is B1 or B2,
it begins at the lower end of band B3. The search method is
exactly the same as for the above described V-SEARCH
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except that when the upper end of band B3 is reached, the
tuning voltage returns to the lower end of band B3.

When SEARCH key is input, search begins from the
current location. For SEARCH, when the upper end of
band B3 is reached, the tuning voltage returns to the lower
end of band B1.

During sequentially automatic search, pressing channel
selector keys cancels the search mode, ending the search
and resulting in input of the channel selection command.
Search Speed
The tuning voltage rate of change varies between bands and
within bands such that the search speed with respect to
frequency is virtually constant over the entire range.

Because of the time constant associated with the
integration circuit connected to the D/A OUT output, time
delays occurs during the sweep. However, to compensate
for this when UP and TIME BASE inputs are both high, the
search speed is dropped to 1/16 of the sweep speed.

Table 3 shows the search speed for all bands without this
reduced speed mode.

Table 3 Search Speed for Each Band

Band B1 B2 83, B4
Tuning voltage
0~ 1.16s 2.31s
9.22s
Va—~ /2 0.58 1.16
1/~1 0.58 1.16 4.61
Total 2.32 4.63 13.83

Note 1. The reference oscillator frequency is 455k Hz.
2. The tuning voltage is given normalized to a value of 1

Switching between fully automatic search and sequen-
tially automatic search is accomplished by the FAM
command as shown in Table 1. By using a switch,
connecting the ¢ pin, with the K3 pin results in fully
automatic search while opening this connection results in
switching to sequencially automatic search.

If the FAM command is attempted during a search, the
command will not immediately be executed. After the
search mode has been cancelled it will be input and the
appropriate search mode, either fully automatic or auto-
matic sequencial search, will be selected.

MITSUBISHI
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‘ START ’

BAND = B1 BAND = B3
YES TUNING YES TUNING
VOLTAGE =0V VOLTAGE =0V
START START START
SEARCHING SEARCHING SEARCHING

NO UNIN

POINT
DETECTED?

YES YES YES

WRITE THE WRITE THE

DATA INTO mﬁrgEE%‘cT;Q DATA INTO
EAROM EAROM

|

END SEARCHING

END

(a) FOR V-SEARCH

UNIN
POINT
DETECTED?

NO

|

END SEARCHING

END

(b) FOR U-SEARCH

BAND = B1 BAND = B1
TUNING C%T_EI[\;‘A%E =ov TUNING
VOLTAGE =0V VOLTAGE =0V

TUNING
POINT
DETECTED?

|

END SEARCHING

END

(c) FOR SEARCH

Fig. 7 Shows the flowchart of sequentially of search

Channel Selection Mode
When either a channel selection key is depressed or a
channel selection command is input from a remote control
receiver (described below), the data at the EAROM address
corresponding to the selected channel position is read.
After the read data is set in the up/down counter, if the
AFT control data read is on, 16 down pulses are applied,
causing the up/down counter to count down and cause a
corresponding output from the D-A converter. This is to
enable pull-in at the optimum position of the video signal,
using the digital AFT and linear AFT to be descfibed next.
If the AFT control data read is on, after 100 ms digital
AFT is enabled. In addition, when 100ms has elapsed, the
AFT output goes high and linear AFT is enabled. When the
AFT control data is off, both digital and linear AFT
functions are disabled.

Tuning Voltage Fine Adjustment (D-A UP, D-A DOWN)

By pressing the D-A UP and D-A DOWN key, it is possible
to adjust the D-A converter analog output (that is the
tuning voltage).

After channel selection, pressing the D-A UP or D-A
DOWN keys turns AFT off and disables both digital and
linear AFT functions. After this, the up or down signals are
applied to the up/down counter and the D-A converter
analog output changes. The rate of this change is 1/128 of
the sweep speed, allowing sufficient fine adjustment.

When the key is released writing into the EAROM
begins. At this time, the AFT on/off data is written as off.

MITSUBISHI
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EAROM Input/Output (CLOCK, Cq, C2, C3, DATA 1/0)
This system makes use of an M5G 1400P as an EAROM.

To control the M5G1400P, the M58486AP is provided
with a reference clock ( ~14kHz) output clock, outputs C;,
C,, and C; used to specify the mode, and a data
input/output DATA 1/0.

These inputs and outputs are controlled by the EAROM
control circuit. The clock output is fixed at the Vpp level
at all times except during memory read and write opera-
tions.

AFT Output

The AFT pin is connected to the AFT on/off pin (pin 15)
of the M51251P, and is used to on/off control linear AFT.
When the AFT output is high, linear AFT is enabled. When
it is low or high impedance (open) linear AFT is disabled.
Table 4 summarizes the AFT output for the various states.

Table 4 AFT Outputs for the Various Modes

Mode AFT output level
Search mode (during sweep) L
Search mode (during the 200ms that digital AFT P
is enabled)
Channel selection mode (with linear AFT on) H
Channel selection mode (with linear AFT off}) z
Note 1. ‘Z’ indicates high-impedance (open)

Last Channel Memory

In this system when the power supply is applied, a last
channel memory function selects the last channel position
that was selected before the power supply was last
removed.

This function is controlled by the last channel memory
circuit such that when a channel is selected the data for the
selected channél position is written into a specified address
in the EAROM. Each time a channel is selected the data
contents are updated so that the last channel selected
before power is removed is always stored. When the power
is applied, this data is read from the EAROM and used as
the initial channel position selected.

Channel Position Display (Pq ~ P4)
By connecting transistors and LEDs to the 4x4 matrix
formed by the P; ~ P, and ¢5 ~ ¢p outputs, a 16-channel
position display can be configured.

The display repetition frequency is 45Hz and the duty
cycle is 23.5%. Fig. 8 gives an example of output timings.
Note that when not used pins should be connected to Vpp-
Channel Number Display (O ~ O2)

The output O; ~ O4 provide a two-digit (0 ~ 99) BCD
output of the actual channel number. The upper and lower
digits are output under the control of the ¢ and ¢g scan

signals. Thus, by using a BCD seven-segment decoder (for
example, the M53247P or equivalent), it is possible to
display the actual channel number using a two-digit
seven-segment display. Fig. 9 shows an example of timing
for the outputs 0, ~ 0, used to display the actual channel
number.

o _1 1 1 B |
#8 II - J‘_?— : I"—!_
#c T | [ e B L
j H T
bo__ Lot
i L N B
P | ] (|
P2 | ! - - I
! |
P L ' = .
C— i L N
| T 0
Z Z Z/ A
. —~225ms | |
~ % p
530u s % EMOEU?;%TLAY

Fig. 8 ‘Timing example for outputs P1~P4 and ¢5~¢p
(channel position = 7)

When the O, ~ O, outputs are used to display the
channel positibn number in binary form the ¢, and ¢¢
scan signals are used for timing of the otuputs. For the
channel positions 1 ~ 16, the O; ~ O4 outputs are 0 ~
15.  Therefore, the channel position number can be
displayed using seven-segment display elements. Fig. 9
shows a timing example of the outputs O; ~ O, used to
display the channel position number. The outputs O,
through O,4 use N-channel transistors in open drain configu-
ration. When not used they should be connected to the Vgg
pin.

¢a i ‘B I
TRREE o B i BN
po L 1 R
[ Hi i | | ] 10 I I | Hi | | " 1
foq oL b ool
H |
| |

|
02 _1| O S TN T T ] T TR, N
P S S (T (N (I RN LAY
SR 1 NV T Y B A I
T T O T (R YO
O jofTilotol L | M
h h T T !
ACTUAL I b b b
CHANNEL 11 gt ligqi b 0 o o
NUMBeR 3 Ty b L L A
I ] | I
CHANNELG | lg) 1 i ot 1o booh o
POSITION = ! R [ [ . Lo Lo |
NUMBER i

Fig. 9 Timing example for outputs 01~04 and ¢ao~¢p
(Actual channel number setting line 79
Channel position number 7)
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Actual Channel Number Control Inputs (CHN 10, CHN 1)
When CHN 10 key is input, the upper digit of the actual
channel number is incremented by 1, cycling back to 0
after reaching 9. In the same manner, when CHN 1 key is
input, the lower digit is incremented by 1. Therefore, by
using these inputs, the actual channel number can be
changed with respect to the channel position, and by using
the STORE command described below, the proper corre-
sponding channel numbers can be selected.

Channel Position Control Inputs (CHP-UP, CHP-DOWN)
When either CHP-UP or CHP-DOWN key is input, the
contents of the address counter are incremented or decre-
mented by1, the channel position display changing accord-
ingly. But data is not read from the EAROM, so the D-A
converted analog output, band, AFT output and actual
channel do not change.

When these commands are input, the channel position is
changed, and the STORE command described below is
input, data is written into the EAROM at the address
corresponding to the displayed channel position. This
enables, for example, such copying operations as writing
the same data in position 3 as stored in position 1.

EAROM Write Command (STORE)

When the STORE command is input, data is written into
‘the EAROM at the address corresponding to the currently
displayed channel position. This STORE command is used
to change the actual channel number and to perform
memory copying operations.

Audio Control Output (MUTE)

In the search mode or channel selection mode, the MUTE
output changes to a high level, enabling the muting
function which lowers the sound level to the minimum
level. This output is normally low.

Power-on reset (AC)
By connecting a capacitor between the AC pin and the Vgg
pin, the power-on reset function is enabled upon applying
power to the M5848GAP.

When the power-on reset operates, the last channel
memory function is enable the channel position selected
before the power was removed, is selected.

Remote Control Inputs (CH UP, CH DOWN, CH RESET)
If the CH UP, CH DOWN, and CH RESET inputs are
connected to the corresponding pins on, for example, a
remote control receiver device such as the M58485P or
M58487AP, direct remote control of channel selection,
channel up, and channel down functions is possible.

Channel Lock Input (CH LOCK)

By using the input combination of the key input K3 and
the scan signal ¢g, the CH LOCK command is input. This
command prohibits the CHP1 ~ CHP16, CHP-UP, AND
CHP-DOWN keys commands as well as the remote control
CH-UP, CH-DOWN, and CH-RESET. This command is
independent of any other key commands and can be input
simultaneously input with any command except the chan-
nel selection commands CHP1~CHP16.

Number of Channels Selection Input (CEX)

The CEX input is provided with a built-in pull-up resistance
and when at the high level (or open), the M58486AP for 16
channels. When it is at the low level the M58486AP
accommodates 12 channels.
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VOLTAGE SYNTHESIZER

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Limits Unit
Vpp Supply voltage —0.3~15 \"
\ Input voltage With respect to Vgg Vss=VIi=Vpp \%
Vo Output voltage Vss=Vo=Vpp v
Pd Power dissipation Ta=25C 300 mw
Topr Operating temperature —30~70 °C
Tstg Storage temperature —40~ 125 °C

RECOMMENDED OPERATING CONDITIONS
Limits
Symbol Parameter Unit
Min Typ Max

Vobp Supply voltage 1M 12 13 \

Vin High-level input voltage Voo—3| Vbbp Voo \

ViL Low-level input voltage 0 0 3 \
fosc Oscillation frequency 458 Khz

480 kHz
ELECTRICAL CHARACTERISTICS (Ta=25C, Vpp=12V, Vss=0V, unless otherwise noted )
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
Vpp Operational supply voltage Ta=—30~70°C, fosc=455kHz 11 12 13 \"
1pp Supply current fosc=455kHz 0.5 6 mA
A Pull-up resistance , CH UP, CH DOWN, CH 50 <o
RESET, UP, DOWN, TIME BASE, CEX
Ry Pull-up resistance, AC 100 kR
Ry Pull-down resistance, 11~14, K1~K3 50 kQ
1oH High-level output current, @A~ ¢p Vo= 10V -5 mA
ton High-level output current, B1~B3, MUTE Vo=10V —1 mA
loL Low-level output current, B1~B3, MUTE Vo=2V 2 mA
lon High-level output current, AFT, D/A OUT Vo= 10V —-1.5 mA
loL Low-level output current, AFT Vo=2V 1 mA
loL Low-level output current, D/A OUT Vo=2V 1.5 mA
lozH Off-state output current, AFT Vo=12V 1 HA
lozL Off-state output current, AFT Vo=0V —1 uA
Vou High-level output voltage, CLOCK, C1~C3 lo4=—0.5mA 1 \
VoL Low-level output voltage, CLOCK, C1~C3 loL=1mA 2 \
VoH High-level output voltage, DATA 1/0 loH=—0.2mA 11 A"
VoL Low-level output voltage, DATA 1/0 loL=0.5mA 2 \
tozH Off-state output current, DATA 1/0 Vo=12V 1 MA
lozL Off-state output current, DATA 1/0 Vo=0V -1 uA
VoH High-level output voltage, P1~Py lon= —40mA 10 \Y%
lozL Off-state output current, P1~Pyg Vo=2V 10 uA
loL Low-level output current, O1~ 04 Vo=0.4V 1.6 mA
lozH Off-state output current, O~ Og Vo=10V 1 LA
MITSUBISHI
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VOLTAGE SYNTHESIZER

APPLICATION EXAMPLE

CHANNEL POSITION
NUMBER DISPLAY

ACTUAL CHANNEL
NUMBER DISPLAY

]
|l

Il
I
K

Binary to BCD to
7 Segment 7 Segment]
Decoder Decoder
CERAMIC
RESONATOR
42 Cour
LE VIR 0SC OUT 5 o5V
,; 2 41E3  Cin
o o—4—LL CEX 0SC IN pb—— sSs3
1 oY 01 L
1| oo 0z |22
TV 5 B3 03 38 Fg_.
6 37 s b3
<< CAUP 04 i 3
b3 REMOTE L] — 36 A
CONTROL 1 —— CH DOWN #A N J
neuts |8 srreser #s | ™
J’ 9 34
MUTE ¢c y ) 4 )
CIRCUIT 1" S 2 A AAA
TIME BASE 3 K YT
-3 31
M51251P :; AFT > ke F—o-0-0-%
> DOWN K3 30 4 D C}
29
UP I \\ () C) C)
J”—a—::rc 12 (28 000
21
< ——=»{ CLOCK I3 ) AV %4 c/ A
17 | 26 A A A
<—— 1 DATAI/O 4 p—o— P
1 25
msa1400p { <8¢, P1
19 C2 P2
20 Ca P3|
21 Voo Pa
+ CHANNEL POSITION DISPLAY
12v
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% .

ELECTRIC



MITSUBISHI LSIs

M58487P

22-FUNCTION REMOTE CONTROL RECEIVERS

DESCRIPTION
The M58487P
circuit manufactured by aluminum-gate CMOS technology
for use in television receivers, audio equipment, and the
like, using It
control of 8 functions at the receiver.

The M58487P is intended for use with an M58480P or
M58484P transmitter.

is a 22-function remote-control receiver

infrared for transmission. enables direct

FEATURES

® Single power supply

Wide supply voltage range: 8V~14V

Low power dissipation

On-chip oscillator

Low-cost LC or ceramic oscillator used in determining
the reference frequency (480kHz or 455kHz)

® |Information is transmitted by means of pulse code
modulation
® Good noise immunity—instructions are not executed

unless same code is received three or more times in
succession.

Single transmission frequency (40kHz or 38kHz) for
carrier wave

16 TV channels selected directly

Three analog functions—volume, brightness, and color
saturation—are independently controlled to 64 stages by
three 6-bit D/A converters

8 commands are controlled at the M58487P receiver

Has large tolerance in operating frequency between the
transmitter and the receiver

Can be connected with an M51231P or equivalent
touch control channel selector IC

PIN CONFIGURATION (TOP VIEW)

POWER-ON
«— POWER ON INPUT
RECEPTION
IR INDICATING
QUTPUT
20]— CHRESET
HANNEL
[19] = GAUP | SBATRGL
z SUTPUT
] 18] — CTHOOWN
[o2]
rY POWER  POWER ON,
QFF CONTHOL
% ON/OFF oUTPUT
ONTROL
o 16] — caLL  GONEAP
SOUND MUTE
[15]— MUTE  INDICATION
OUTPUT
14]— vo D/A OUTPUT
NC
Voo (8~14v)

Outline 22P1

NC : NO CONNECTION

APPLICATIONS
® Remote-control receiver for TV or other applications

FUNCTIONS
The M58487P is designed to decode and execute instruc-
tions after three successive receptions of the identical
instruction code, providing a good noise immunity.
Instructions comprise direct selection of 16 channels,
channel position up and down, volume up and down,
brightness up and down, color saturation up and down,
normalization of volume, brightness and color saturation,
sound mute on and off, TV main power on and off, and
output CALL on and off.
In addition, 8 functional instructions can be entered
from the receiver side.

BLOCK DIAGRAM Voo(8~14V) Vss (0V)
[ 12 U —
POWER-ON
POWER-ON RESET INPUT  AC(3 RESET F/F SOUND MUTI
CIRCUIT / AIMUTE  SOSNR RS reur
INSTRUCTION
BER | UP/DOWN oA 1 +
kevmpurs BT beco COUNTER I—::lCON\/EHTER G9V0  p/A ouTPUT
NG ENCODER|. .|
i POWER  POWER ON/OFF
—! F/F ON/OFF  CONTROL OUTPUT
POWER
SCANNER OUTPUTS SCANNER 1 22 oN POWER ON/OFF INPUT
TIMING
GENERATOR
19CHTP 1
CHANNEL S
CHANNEL
T CONTROL LoaIC L8)CH DOWN > EHYRST oureuts
TRANSMISSION g bscaro | 77F | 20CH RESEﬂ
SIGNAL TNPUT
-—(10) -—(8 - - |
IR OSGIN 0SCOUT GALL
RECEPTION “—\———
INDICATION ~ OSCILLATOR  CONTROL
OUTPUT " INPUT/OUTPUT "OUTPUT
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22-FUNCTION REMOTE CONTROL RECEIVERS

FUNCTION DESCRIPTION

Oscillator

As the oscillator is on-chip, oscillation frequency is easily
obtained by connecting an external LC network or ceramic
resonator between the OSC IN and OSC OUT terminals.
Figs. 1 and 2 show typical oscillators.

Fig. 1 An example of an oscillator (when a ceramic
resonator is used)

CERAMIC RESONATOR : SFB455A OR

M58487P CSB455A (MADE

BY MURATA
SEISAKUSHO)
O0SC IN 0SCOUT_J cu. Cuo ! 50~150pF
T F
Fig. 2 An example of an oscillator (when a LC network is
used)
L : 2.5mH
Cui CLo : 90pF
M58487P L bLo -9
C 0.1 uF
0SC IN 0SC 0UT

Hre
CLB; ICLO

Reception Signal Input Circuit and Demodulation
Circuit

The reception signal caught by the photo detector is
amplified in the amplifier and added to the SI, where it is
converted into a pulse signal in the input circuit to be sent
to the demodulation circuit. In the demodulation circuit,
the pulse interval of the pulse signal is judged and then
converted into the digital code to be sent to the instruction
decoder.

S| is applied as amplified, either through a capacitor
coupling (Fig. 3) or directly as a pulse signal (Figs. 4 and
5). A Schmitt trigger circuit is provided in the S| input
circuit for preventing spurious operation due to noise.

Fig. 3 Sl input waveform (when applied through a capaci-
tor coupling)

. Il

Fig. 4 Sl input waveform (when applied directly)

Above 2.6V

Above 2.5V

Instruction Decoder
The instruction decoder starts to function after receiving
the same instruction code three or more times in succession
from the demodulation circuit.

Table 1 shows the relations between the reception code
and instruction function. To prevent spurious operation,
there is no code 000000.

Table 1 Relations between reception codes and
instructions

Reception code
D1]D2|D3]De|Ds D6 Function Remarks
111{0|0{0f{0|VOUP Volume up
0|0|1{0[0{0|VO DOWN Volume down
1/0{0|1]/0]|0|MUTE Sound mute on/off
ol11(0{1/0[0]|VO() Normalization of volume
1/0|1][1{0|0]|CALL Output CALL on/off
0|1|1{1,0]|0|POWER ON/OFF | Power on/off
0|{0|0|0|1[0|CH 1
1/0[{0|0[1]|0|CH 2
0/1]/0[{0|1]0|CH 3
1/1(0(0|1|0{CH 4
0{0|1|0[1|[0|CH 5
110{1{0|1|0|CH 6
0|1{1{0[1{0|CH 7
Tjp1p1jo)1/0jCH 8 Direct channel
ololol1]l1]lolcH 9 selection

(Direct access)

1(0|/0[1]|1|{0|CH 10
0}1{0|1|1]0|CH 11
1/1|{0|1[1]0|CH 12
0/0|1|1]1][0|CH 13
1{0|1[1{1|0|CH 14
0|1]|1]|1]1][0|CH 15
1{1|1[1]1|0|CH 16

Key Inputs
8 different instructions are input by a 2X4 keyboard matrix
consisting of inputs 1;~I, and scanner outputs ¢A~¢D.
Protection is also available against chattering within 10ms.

As entry priority is given to each key, depression of
more than two keys at the same time makes the key with
higher priority effective. For the scanner output, priority
is given in the order of ¢A, ¢B, ¢C, and ¢D, and |, takes
precedence over 1, if the scan output is the same. When
two or more keys are depressed at the same time, scanner
outputs may short-circuit, disabling all functions.

While one of the keys is depressed, instructions from the
transmitter are ignored.

Table 2 shows the relations between the keyboard
matrix and the instructions.

Voo mamee-nnoapee—--e- Table 2 Relations between keyboard matrix and
Mm m mn , instructions
Vegs—ubt._._Jut UL Scavzne{ s ¢ . s
. . . outpu
Fig. 5 Sl input waveform (when applied directly) Key input ° ° ‘e .
Voo Ih PR | voup | muTE | cHuP
”_m I.” ﬂm I2 CALL |VO DOWN| VO('3) | CH DOWN
vsg  Hud..Ldee oo Uil
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22-FUNCTION REMOTE CONTROL RECEIVERS

Indication of Reception

As soon as an identical code is received three times, output
IR turns from low-level to high-level. Thus reception of an
instruction from the transmitter can be indicated by an
LED connected to the output IR.

Output VO

As the 6-bit D/A converter is contained internally, analog
value can be controlled to 64 stages independently, The
D/A converter is pulse-width modulator, the reception
frequency is 1.26kHz (when fogc = 480kHz) and minimum
pulse width is 12.5us.

Analog value can be incremented/decremented at a
rate of about 1 step/0.1 second through the remote control
or the key input. The time required for increasing the
analog value from the minimum to the maximum is about
6.6 seconds (when fogc = 480kHz).

It is also possible to set the analog value to 1/3 of its
maximum value by means of the remote control or the key
input (normalization).

Sound Mute

Sound mute on/off is controlled through the remote
control or the key input. When sound mute is on, output
VO goes low, and output MUTE goes high.

Sound mute is automatically released from ON when the
output VO is either incremented or decremented by remote
control or the key input.

Channel Control

Channel control is attained through outputs CH UP,
CH DOWN and CH RESET. With respect to direct channel
selection by the remote-control operation, a single pulse
appears on output CH RESET first, and then the pulses
whose number is deducted by one from the selected
channel appear on the output CH UP. Up and down
channel switching is controlled by presenting a single pulse
on the output CH UP or CH DOWN. Thus it can be con-
nected with an M51231P or equivalent touch-control
channel selector IC.

Fig. 6 Timing chart of channel control (when fosc =
480kHz)

CH RESET

L L rrvrrer—

| ]
25.6ms 0.8ms !
0.8ms 0.8ms

CH UP

During direct channel selection, up or down, output VO

goes low for 50~100ms.

Outputs, CH UP, CH DOWN, and CH RESET are the

open-drain type of N-channel transistor.

Power On/Off
The remote control or the key input makes it possible to
turn the POWER ON/OFF output from low to high or vice
versa. While the POWER ON/OFF output is low, all channel
and analog controls through the remote control are dis-
abled, as are all through the keyboard.
Output CALL
The output CALL is turned high or low by remote control
or the key input. This output effects on/off control of
channel number indication or change of receiving modes of
multi-channel broadcasting.
Power-on Reset
Attaching a capacitor to terminal AC activates the power-
on reset when power is on to the M58487P.

Activation of the power-on reset function sets output
VO to 1/3 of its maximum value and turns the POWER
ON/OFF and CALL outputs to low-level,

An Example of an Application Circuit

(+) POWER SOURCE
<

Vi

CH CH POWER CALL MUTE
RESET UP DOWN OWOFF

M58487pP

\5)

0SC 0sC
IN_OUT

Si_AC | éa__¢8 éc . #D
8 9 100 1N

A 42 o
A A/ CU;I/ J;CLO
REEBRKTGR

6
3
£
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22-FUNCTION REMOTE CONTROL RECEIVERS

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Limits Unit
Vop Supply voltage i With respect to Vss —0.3~15 \
] Input voltage Vss=V|=Vpp \Y
Vo Output voltage Vss=Vo=Vpp \
Pd Maximum power dissipation Ta=25TC 300 mwW
Topr Operating free-air temperature range —30~70 c
Tstg Storage temperature range —40—~125 c

RECOMMENDED OPERATING CONDITIONS

Limits
Symbol Parameter Unit
Min Nom Max

Voo Supply voltage 8 12 14 v
£ Oscillation | 455 kHz
o scillation frequency

se 280 KHz
\ Input voltage, SI 5 Vp-p

ELECTR'CAL CHARACTER|ST|CS (Ta=25C, Vpp=12V. unless otherwise noted.)

Symbol Parameter Test conditions timits Unit
Min Typ Max

Vbp Operating supply voltage Ta=—30~70C, fosc=455kHz 8 12 14 \%
oo Supply current fosc=455kHz 2 5 mA
R Pull-up resistances.11, I2 20 kQ
loL Low-level output currents, A~ ¢D Vo=12V 5 mA
loL Low-level output currents, CH RESET, CH UP, CH DOWN Vo=12V 20 mA
lozH Off-state output currents, CH RESET, CH UP, CH DOWN Vo=12V 1 “A
loH High-level output current, VO Vo=0V -1 mA
loL Low-level output current, VO Vo=12V 7 mA
1oH High-level output currents, POWER ON/OFF, CALL, MUTE Vo=0V —20 mA
loL Low-level output currents, POWER ON/OFF, CALL, MUTE Vo=12V 5 mA
loH High-level output current. IR Vo=0V —15 mA
loL Low-level output current, IR Vo=12V 5 mA

MITSUBISHI
ELECTRIC 3—95



MITSUBISHI LSIs

M58487AP

24-FUNCTION REMOTE-CONTROL RECEIVERS

DESCRIPTION
The M58487AP is a 24-function remote-control receiver
circuit manufactured by aluminum-gate CMOS technology
for use in television receivers, audio equipment, and the
like, using infrared for transmission. It enables direct
control of 8 functions at the receiver.

The M58487AP is intended for use with an M58480P or
M58484P transmitter.

FEATURES

® Wide supply voltage range: 8V~14V

® Single power supply

® |ow power dissipation

® On-chip oscillator

® Low-cost LC or ceramic oscillator used in determining
the reference frequency (480kHz or 455kHz)

® Information is transmitted by means of pulse code
modulation

® Good noise immunity—instructions are not executed
unless same code is received three or more times in
succession.

® Single transmission frequency (40kHz or 38kHz) for
carrier wave

® 16 TV channels selected directly

® Three analog functions—volume, brightness, and color
situration—are independently controlled to 64 stages by
three 6-bit D/A converters

® 8 commands are controlled at the M58487AP receiver

® Has large tolerance in operating frequency between the
transmitter and the receiver.

® Can be connected with an M51231P or equivalent touch
control channel selector IC

APPLICATION

® Remote-control receiver for TV or other applications

PIN CONFIGURATION (TOP VIEW)
(ov)  Vss [22) +— Pover v [IOUVER-ON
RECEPTION
TRANSMISSION 1
SIGNAL INPUT s —[2] 2]~ r drsoT™e
AtRN  Ac —[3] [20]— e
h—~[] 18]~ oFOP | CBABRGE
KEY INPUT z - SUTRUT
lz —| 5] > E—~ CH DOWN
@
3 POWER ON
wlE] & [[@-W6 8%FTPcUoTNT»¥0L
>
¢8 — v [B]—-calL  SONIRO
SRS e
0[5 ]~ MuTE - ighTon
¢o 9] 1] — vo D/A OUTPUT
0SC IN — 13] NG
BB - =
INPUT/OUTPUT osc out +—[11] [12] voo  (8~14V)
Outline 22P1 NC NO CONNECTION

FUNCTION
The M58487AP is designed to decode and execute instruc-
tions after three successive receptions of the identical
instruction code, providing a good noise immunity.
Instructions comprise direct selection of 16 channels,
channel position up and down, volume up and down,
brightness up and down, color saturation up and down,
normalization of volume, brightness and color saturation,
sound mute on and off, TV main power on and off, and
output CALL on and off.
In addition, 8 functional instructions can be entered
from the receiver side.

BLOCK DIAGRAM

Voo(8~14V)  Vss (0V)
. D ,
POWER-ON RESET INPUT  AC (3) F/F (5MUTE SOUND MUTE -
INSTRUCTION
UP/DOWN /A
kev NeUTS 4| ECODER —’,c UNTER ':LON\/EHTERHVO D/A OUTPUT
I2 —>4 — !
i F/F POWER  POWER ON/OEE
#a(6)—d T ON/OFF  CONTROL OUTPUT
v8 POWER  poweR F INPUT
SCANNER OUTPUTS a SCANNER 22 oN OWER ON/OF
d TIMING
4o (® GENERATOR
¢ (@)—1 (9cATP 1
CHANNEL i | CHANNEL
T CONTROL LoGIC (BCH0MN ) CHANNSE oureuts
F/E | b——~(Z0)CHRESE
iNeuT | JPEMODUT  |osciLiaTon I
TOSRAUSRRY. ! ciReuT | TATOR
— & {L} : —
IR OSCIN 0SCOUT CALL
RIEATON oscaTon. conTROL
ILLA
OUTPUT  INPUT/OUTPUT OUTPUT
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24-FUNCTION REMOTE-CONTROL RECEIVERS

FUNCTIONAL DESCRIPTION

Oscillator

As the oscillator is on-chip, oscillation frequency is easily
obtained by connecting an external LC network or ceramic
resonator between the OSC IN and OSC OUT terminals.
Figs. 1 and 2 show typical oscillators.

Fig. 1 An example of an oscillator (when a ceramic
resonator is used)

CERAMIC RESONATOR : SFB455A OR

MA(
M58487 AP CSB455A (MADE

BY MURATA
SEISAKUSHO)
0SC IN 0SC OUT ] cui Cuo : 50~ 150pF
T E
Fig. 2 An example of an oscillator (when a LC network is
used)
L 1 2.5mH
M58487AP Cui. CLo : 90pF
¢ D00 uF
0SC IN 0SC 0UT

Hort
¢ ._I

IC Lo

Reception Signal Input Circuit and Demodulation
Circuit

The reception signal caught by the photo detector is
amplified in the amplifier and added to the SI, where it is
converted into a pulse signal in the input circuit to be sent
to the demodulation circuit. In the demodulation circuit,
the pulse interval of the pulse signal is judged and then
converted into the digital code to be sent to the instruction
decoder.

Sl is applied as amplified, either through a capacitor
coupling (Fig. 3) or directly as a pulse signal (Figs. 4 and 5).
A Schmitt trigger circuit is provided in the Sl input circuit
for preventing spurious operation due to noise.

Fig. 3 Sl input waveform (when applied through a capaci-
tor coupling)
Above 2.5V o T
Above 2.5V T o

Fig. 4 Sl input waveform (when applied directly)

Instruction Decoder

The instruction decoder starts to function after receiving
the same instruction code three or more times in succession
from the demodulation circuit.

Table 1 shows the relations between the reception code
and instruction function. To prevent spurious operation,
there is no code 000000.

Table 1 Relations between reception codes and
instructions

Reception code

Function Remarks

[=)
@]
N
O
W
[=)
S
o)
o
[w)
o

CH UP
CH DOWN
VO UP

VO DOWN
MUTE
vo('3) Normalization of volume
CALL Output CALL on/off
POWER ON/OFF | Power on/off

CH 1
CH 2
CH
CH
CH
CH
CH
CH
CH 9
CH 10
CH 11
CH 12
CH 13
CH 14
CH 15
CH 16

Channel up
Channel down
Volume up.
Volume down

Sound mute on/off

©® O S W

Direct channel
selection

(Direct access)

- 0O = O = O - O = O = O - 0 - OO0 = 0 20 = 0 =

- - 00 - - 00 = - 00 = = 00 -0 =00 = =0

- e = = O O 0O O e e eemeam 0000 —--00-= 000

b e s 5 a4 00000000 = = - =000 0

—- a4 a4 a4 A d O a e e e s s s OO0 OO0 O OO O

O O 0O 0O 0O OO0 0O O 0000 OO0 OO OO0 OO0 O OO oOOoO

Key Inputs
8 different instructions are input by a 2 x 4 keyboard
matrix consisting of inputs I; ~ |, and scanner outputs
¢A ~ ¢D, Protection is also available against chattering
within 10ms.

As entry priority is given to each key, depression of
more than two keys at the same time makes the key with
higher priority effective. For the scanner output, priority is
given in the order of @A, ¢B, ¢C, and ¢D, and |, takes
precedence over |, if the scan output is the same. When
two or more keys are depressed at the same time, scanner
outputs may short-circuit, disabling all functions.

While one of the keys is depressed, instructions from the
transmitter are ignored.

Table 2 shows the relations between the keyboard
matrix and the instructions.

Voo Table 2 Relations between keyboard matrix and
mn m qﬂﬂ ” instructions
Vss B N | S Scar;ne:
Fig. 5 Sl input waveform (when applied directly) Keyinput ~2EL | 0 e ve ”
Voo Ih el | voup | MuTE | cHuP
W m ﬂm "I 2 CALL |VO DOWN| VO('3) |CH DOWN
vss  UUL.... -
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Indication of Reception

As soon as an identical code is received three times, output
IR turns from low-level to high-level. Thus reception of an
instruction from the transmitter can be indicated by an
LED connected to the output IR.

Output VO

As the 6-bit D/A converter is contained internally, analog
value can be controlled to 64 stages independently. The
D/A converter is pulse-width modulator, the reception
frequency is 1.25kHz (when fogc = 480kHz) and minimum
pulse width is 12.5us.

Analog value can be incremented/decremented at a
rate of about 1 step/0.1 second through the remote control
or the key input. The time required for increasing the
analog value from the minimum to the maximum is about
6.6 seconds (when fogc = 480kHz).

It is also possible to set the analog value to 1/3 of its
maximum value by means of the remote control or the key
input (normalization).

Sound Mute

Sound mute on/off is controlled through the remote
control or the key input. When sound mute is on, output
VO goes low, and output MUTE goes high.

Sound mute is automatically released from ON when the
output VO is either incremented or decremented by remote
control or the key input.

Channel Control

Channel control is attained through outputs W,
CH DOWN and CH RESET. With respect to direct channel
selection by the remote-control operation, a single pulse
appears on output CH RESET first, and then the pulses
whose: number is deducted by one from the selected
channel appear on the output CH UP. Up and down
channel switching is controlled by presenting a single pulse
on the output CH UP or CH DOWN. Thus it can be con-
nected with an M51231P or equivalent touch-control
channel selector IC.

Fig. 6 Timing chart of channel control (when fosc =
480kHz)

CH RESET L, |

CH UP

L1 rrrrrr

6— |
25.6ms .8ms

.8ms  0.8ms

During direct channel selection, up or down, output VO
goes low for 50~100ms. )

Outputs, CH UP, CH DOWN, and CH RESET are the
open-drain type of N-channel transistor.

Power On/Off
The remote control or the key input makes it possible to
turn the POWER ON/OFF output from low to high or vice
versa. While the POWER ON/OFF output is low, all channel
and analog controls through the remote control are dis-
abled, as are all through the keyboard.
Output CALL )
The output CALL is turned high or low by remote control
or the key input. This output effects on/off control of
channel number indication or change of receiving modes of
multi-channel broadcasting.
Power-on Reset
Attaching a capacitor to terminal AC activates the power-
on reset when power is on to the M58487AP.

Activation of the power-on reset function sets output
VO to 1/3 of its maximum value and turns the POWER
ON/OFF and CALL outputs to low-level.

MITSUBISHI
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24-FUNCTION REMOTE-CONTROL RECEIVERS

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Limits Unit
Vop Supply voltage With respect to Vss —0.3~15 \Y
Vi Input voltage Vss=VI=Vpp \Y
Vo Output voltage Vss=Vo=Vpp \Y
Pd Maximum power dissipation Ta=25C 300 mw
Topr Operating temperature —30~70 C
Tstg Storage temperature -40~125 C

RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Limits Unit
Min Nom Max

Voo Supply voltage 8 12 14 \Y

fosc Oscillation frequency 455 kHz
480 kHz

Vi Input voitage, S| 5 Ve P
Vi High-level input voltages, I, |, 0.7%Vpp| VDD Vbp \

ViL Low-level input voltages, Iy, I, 0 0 0.3XVpp \Y

ELECTRICAL CHARACTERISTICS (Ta=25C, Vpp=12V. unless otherwise noted.)
Symbol Parameter Test conditions Limits Unit
Min Typ Max
Vpp Operating supply veltage Ta=—30~70C. fosc=455kHz 8 12 14 \
Ipp Supply current fosc=455kHz 2 5 mA
R Pull-up resistances, 11, |2 20 kQ
loL Low-level output currents, A~ $D Vo=12V 5 mA
loL Low-level output currents, CH RESET, CH UP, CH DOWN Vo=12V 20 mA
lozH Off-state output currents, CH RESET, CH UP, CH DOWN Vo=12V 1 uA
1oH High-level output current, VO Vo=0V -7 mA
loL Low-level output current, VO Vo=12V 7 mA
10H High-level output currents, POWER ON/OFF, CALL, MUTE Vo=0V —20 mA
loL Low-level output currents, POWER ON/OFF, CALL, MUTE Vo=12V 5 mA
loH High-level output current, IR Vo=0V —15 mA
loL Low-level output current, IR Vo=12V 5 mA
(+) POWER SOURCE
APPLICATION EXAMPLE 7
CH CH POWER CALL MUTE V
FESET JP DOWN OW/OFF
M58487 AP
0SC 0SC
AC I | #r ¢B ¢c ¢D IN OUT
3 4 5 6) 7 8| 9/ 100 N
LT 14222 ,
I A A4 der o0
(+) POWER
HOOHE @@ REEBANIGR
1
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DESCRIPTION
. - PIN CONFIGURATION (TOP VIEW
The M5C6847P-1 is a color or monochrome television ( )
i dei e iy e i ot ooy T s
- technology. The -1 has a 64-character
\ v . D¢+ [ 5] oss SO0 $Kkur
(6-bit ASCII code) generator and memory interface. Do—[3] 58 ~FS  HORIZONTAL.
D1 2] 3] —FS BTN
FEATURES DATA INPUT1 D2 —[5} B
® Can be easily connected to the MELPS 85 series 8-bit D3 —[¢] E“_A_/G SELECT INPUT
cPUS 04~ B 2/5 SPLARIGH
: o Ds — 5] 2 3]+~ CLK CLOCK INPUT
® Alphanumeric display: 4 modes CROM(JTJ%S% oHB 3] 8 T+ INV INVERT INPUT
. L . & — INTERNAL/
Graphic display: 8 modes CHROMlNANCE{ ¢+ [0} 2 [37) « INT/EXT EXTERNAL
® Can connect directly with the M51342P RF modulator OUTPUT| ¢ «[1] 3 E'—GMQ}GRAPHIC MODE
® Alphanumeric display: 32 characters per line by 16 seLeENREY WS [ . [29] +— G M 4  SELECT INPUT
. P LUMINANCE
lines 25 = E_'ZM QRAPHIC MODE
® Character generator for 64 ASCII characters ADDRESS o[ 27+~ GM2 SECECT NPUT
. A74—@ E_'A“
® Can be used with an external character generator Ase— [ 7 As
® Generates ?ompo'site Yideo signals . (5V) Voo [T 72— Az | apoRess
® Generates intensity signal Y, color signal R-Y (¢A) and A9« [T3] 23] — A OUTPUT
B-Y (¢B) ABORESS | Ar0 [ 7 Ao
@ Display RAM capacity (depends on mode): 512~6K Atz 27— A1z
bytes .
® Single 5V power supply Outline 40P1

® |nterchangeable with the Motorola’s MC6847P in pin

configuration chronization signals such as horizontal synchronization
signal, vertical synchronization signal and color burst signal,
and syncronizing serial data. M5C6847P-1 can generate
these signals. The information or data to be shown on the
screen is written in the display memory by the CPU. (When
the picture is to be composed on a CRT) the data for one
screen in the display memory is read in the order of th.

scan cycles and synchronization signals are added. This

APPLICATION
® Microcomputer system or terminals using a color or
monochrome CRT.

FUNCTION

The picture on the television set is composed of the syn-

BLOCK

A @ 39 AS HORIZONTAL SYNC OUTPUT
DIAGRAM A1 () 3NFS FIELD SYNC OUTPUT
Ao (19) 30 RP ROW PRESET OUTPUT
Ag < 3A/G ALPHA/GRAPHIC SELECT INPUT
s E s WA/S SIS
A7 5 TIMING 33 CLK CLOCK INPUT
ADDRESS QUTPUT ¢ A6 ; AND 32 INV. INVERT INPUT
As & MODE CONTROL 3D INT /EXT INTERNAL/EXTERNAL INPUT
Ag g 21) GM2
As 2 29 GM 4 GRAPHIC MODE INPUT
Az 30 GMg
L Ay 39Ccss COLOR SET SELECT INPUT
Ao

MEMORY SELECT INPUT S jw l !
. CHARACTER
(5v) Vee (7 GENERATOR MULTIPLEXER DATA INPUT
(0v)vss (1 8

PARALLEL TO SERIAL
CONVERSION
AND
VIDEO OUTPUT LOGIC

LUMINANCE OUTPUT
CHROMINANCE OUTPUT

CHROMA BIAS OUTPUT-

MITSUBISHI
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serial is sent to the RF modulator. The M5C6847P-1 per-
forms these functions by reading the display memory in the
order of the CRT scan, adding the required synchroniza-
tion signals such as luminance signal, color signal and then
transferring the data stream serially to the RF modulator.

OPERATION

Address Outputs (A;,~A,)

Thirteen address lines are used by the M5C6847P-1 to
access the display memory (refresh memory). The starting
address of the display memory is located at the upper-left
corner of the display screen. As the television sweeps from
the left to right and top to bottom, the VDG increments
the RAM display address. The address lines are TTL-com-
patible and may be forced in a high-impedance state when
input MS goes low.

Data Input (D,~D,)

Eight TTL-compatible data lines are used to input data
from the display memory to be processed by the M5C-
6847P-1. The data is interpreted and transformed into
video analog level signals.

Video Output (Y, ¢4, ¢g, CHB)

These video outputs are used to transfer luminance and
color information of pictures displayed on television with
standard NTSC systems. These outputs can be directly con-
nected to the RF modulator M51342P.

Luminance Output (Y)

The luminance output is a 6-level analog output. The six
level analog outputs contain composite, blank, and four
levels of video intensity.

Chrominance Output (¢4 )

The chrominance output ¢ is a 3-level analog output.
The signal is used in combination with ¢g and Y to specify
one of eight colors.

Chrominance Output (¢g)

The chrominance output ¢g is a 4-level analog output.
These levels of the signal are used in combination with ¢
and Y to specify one of eight colors. The other level is used
to specify the time of the color burst reference signal.
Chroma Bias Output (CHB)

The chroma bias output is a single level analog output that
provides the DC reference for chrominance outputs.
Synchronization Input (MS, CLK)

be used to supply the 3.579545 MHz clock.
Synchronization output (FS, HS, RP)

The synchronization outputs FS, HS and RP are TTL-com-
patible and provide circuits, exterior to the M5C6847P-1
states.

Table 1 Operation modes

A/G|A/S|INT/EXT|INV |GM2|GM1|GM Mode
0 0 0 0 X | X | X |iInternal alphanumerics
0 0 0 1 X X X | Internal alphanumerics inverted
0 0 1 0 X X X | External alphanumerics
0 0 1 1 X X X | External alphanumerics inverted
0 1 0 X X X X | Semigraphics 4
0 1 1 X X | X | X | Semigraphics 6
1 X | X X 4] 0 0 64X 64 Color graphics
1 X X X 0 0 1 |128X 64 Graphics
1 X X X |o 1 0 [128X 64 Color graphics
1 X X X |0 1 1 |128 96 Graphics
1 X X X 1 0 0 {128 96 Color graphics
1 X X X 1 0 1 (128192 Graphics
1 X X X 1 1 0 (128X 192 Color graphics
1| X X X |1 1 1 |256< 192 Graphics

Note 1: X is “"don’t care’’ bit

Table 2 Alphanumeric mode display memory,
color and display element

Memory .
Mode capacity  |Color] Display elements
(bits)
Eﬂi Character is
Internal alphanumerics 512%x8 2 5 x 7 dots
12 dots
8 dots
o
External alphanumerics 512%x 8 2 L] 2 dots
Elements
Semigraphics 4 512%x8 8 %/ 64 <32
Elements
Semigraphics 6 512X 8 4 %V 6448

Table 3 Graphic mode display memory, color and
display element

ANG Me
Memory Select Input (mMS) Mode cap?gx Color| Display elements
This is a TTL compatible input. When it goes low-level, v (bits)
ddress outputs (A;;~A,) are forced in high-impedance 54X 64 Colorarephics alal ¢ bax et
a ~, .
P 12 "o gh-impedanc 128X 64 Graphics Kx8 [ 2| 0 o
state. When other devices such as the CPU access the dis- 128X 64 Color graphics 2K %8 4
play memory, it must be kept at low-level to prevent inter- 128X 96.Graphics 2K X8 2
) 128% 96
ference. 128X 96 Color graphics 3K X8 4
. 128 192 Graphics 3K X8 2
Clock mPUt'(CLK) X . 128192 Color graphics 6K X 8 4 128x192
The clock input requires a 3.56795456 MHz clock with a 256192 Grapnics oK < 8 2 | 256192
duty cycle of 50t5%. The M51342P RF modulator may
MITSUBISHI
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Field synchronization output (FS)
The high to low transition of the FS output coincides with
the end of active display area. The low to high transition of
FS coincides with the trailing edge of the vertical synchro-
nization pulse. The CPU should not access display memory
while FS is at low-level to avoid undesired flicker on the
screen.
Horizontal synchronization output (HS)
This signal is used for horizontal synchronization on the
CRT. A fall from high-level to low-level indicates the lead-
ing edge of the horizontal synchronization signal.
Row preset output (RP)
This signal can be used when an external character gene-
rator ROM that is used with the VDG. An external 4-bit
binary counter must also be added to supply row selection.
The counter is clocked by the HS signal and cleared by
the RP signal. See Table 4 (2 for details.
Mode Control Inputs (A/G, A/S, INT/EXT, GM,,
GM,, GM,,, CSS and INV)
These eight TTL-compatible input signals are used to deter-
mine and control the operational modes of the M5C6847P-
1. Outline and details of the operational modes are shown
in Table 1~3.
Alphanumeric mode
A screen in the alphanumeric mode is composed of 32
characters x 16 lines. Each character occupies space equi-
valent to an 8 x 12 dot matrix. The internal character
generator can generate 64 characters (6-bit ASCII). Each
character is formed by a 5 x 7 dot matrix. The low-order
6 bits of the 8-bit data input are used to select 1 of 64
characters and the remaining 2 bits can be used to imple-
ment the CSS and INV signal inputs. Operation in this
mode requires a display memory of a least 512 bytes.
Semigraphic 4 mode
A screen in the semigraphics 4 mode is composed of 64 x
32 display elements. A display element is a 4 x 6 dot
matrix; that is to say, each 8 x 12 character dot matrix is
split into 4 display elements, each display element being a
4 x 6 dot matrix. The low-order 4 bits of the 8-bit data in-
put correspond to the 4 display elements of a character.
Three data bits of the remaining 4 bits may be used to select
one of eight colors for the entire character box. The extra
bit is available to switch the operation mode. Operation in
this mode requires a display memory of at least 512 bytes.
Semigraphics 6 mode
A screen in the semigraphics 6 mode is composed of 64 x
48 display elements. A display element is a 4 x 4 dot matrix;
that is to say, each 8 x 12 character dot matrix is split-into
6 display elements, each display element being a 4 x 4 dot
matrix. The low-order 6 bits of the 8-bit data input to the 6
display elements of a character and the remaining 2 bits
are used to determine color. Operation in this mode re-

quires a display memory of at least 512 bytes.
Full Graphic Modes
There are 8 full graphic modes. The border color (green or
white) is selected by the level of the CSS signal. The CSS
pin selects one of two sets of four colors in the four color
graphic modes,
Color Graphic Mode 64 x 64
A screen in the 64 x 64 color graphic mode is composed of
64 x 64 display elements. Each display element can be 1 of
4 colors. Operation in this mode requires a display memory
of at least 1024 bytes.
Graphic mode 128 x 64
A screen in the 128 x 64 graphic mode is composed of
128 x 64 display elements. Each display element can be
green or white depending on the level of the CSS signal.
Operation in this mode requires a display memory of at
least 1024 bytes.
Color graphic mode 128 x 64
A screen in the 128 x 64 color graphic mode is composed
of 128 x 64 display elements. Each display element can be
1 of 4 colors. Operation in this mode requires a display
memory of at least 2048 bytes.
Graphic mode 128 x 96
A screen in the 128 x 96 graphic mode is composed of 128
x 96 picture elements. Each display element can be geeen
or white depending on the level of the CSS signal. Opera-
tion in this mode requires a display memory of at least
2048 bytes.
Color graphic mode 128 x 96
A screen in the 128 x 96 color graphic mode is composed
of 128 x 96 display elements. Each display element can be
1 of 4 colors. Operation in this mode requires a display
memory of at least 3072 bytes.
Graphic mode 128 x 192
A screen in the 128 x 192 graphic mode is composed of
128 x 192 display elements. Each display element can be
green or white depending on the level of the CSS signal.
Operation in this mode requires a display memory of at
least 3072 bytes.
Color graphic mode 128 x 192
A screen in the 128 x 192 color graphic mode is composed
of 128 x 192 display elements. Each picture element can be
1 of 4 colors. Operation in this mode requires a display
memory of at least 6144 bytes.
Graphic mode 256 x 192
A screen in the 256 x 192 graphic mode is composed of
256 x 192 display elements. Each display element can be
green or white depending on the level of the CSS signal.
Operation in this mode requires a display memory of at
least 6144 bytes.

Details of the 8 graphic modes are shown in Table 4
which gives more information in an easy to understand form.
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Table 4 Operational characteristics in the various graphic modes

Input Pin Color TV Screen (1 screen is composed of 266x 192 dots) )
— 7= — Data Bus Display Mode
MS [A/G [A/S|INT/EXT|GM; |GM; |GMg [CSS| INV | Character Color Background |Border| Mode Display Elements
0 ? glji: ;)r':ec:j black |1~6 ¢ D7 6 5 4 3 2z 1 0
o .
@ 1|00 0 X | X | X o range black 3";5 5x7 Dots 1 Character LT T TITTTTT] Alphanumeric mode
! 1 black orange black |characters ASCIl Code
1} areen black 16
° 1 black green black lines of I —r l l l ] 1 I | .
@ 1 0 0 1 X X X 8x12 Dots 1 Character Alphanumeric mode
1 2 erange black | | External ROM Code
7 black orange characters|
Do-3 Ds Ds Dy 4 Dots
0 X X X black —_—
1 0 0 0 green D3 [ D }6 Dots
1 0 0 1 yellow 64X 32 oo
® 1| 0|1 0 x| x| x| x| x } g L ‘r)e"ée black | display 10 LT T T T T TTT | semigaphics4mode
e
1 10 0 white elements | All 4 picture elements of the Color Luminance
1 1 0 1 cyan character group are the same color.
1 1 1 0 magenta The color intensity is O (black) or
1 11 1 orange 1 (full color)
Do-5s D7 Dg 4 Dots
0 X X black —
0 1 [ green D5 | D4 |} 4 Dots
1 0 1 yellow
1 1 0 blue D3 |D;
6448
1 1 1 red . .
@ 1| o | 1 X | x| x X black | gisplay D1 |Do LT T TTITTTITT Semigraphics 6 mode
0 X X black elements
1 0 0 white All 6 picture elements of the Color Luminance
1 1 0 1 cyan character group are the same color.
1 1 0 magenta The color intensity is O (black) or
1 1 1 orange 1 (full color).
D; g (Ds,Ds, Ds, Dz, Dy, Do)
0 0 0 green green
0 1 yellow
® 11| x| x |oflolo x |18 o saxo Py [T T T T T T T ] | Colorguaphic mode 6ax6a
1 1 rec . olor graphic mode 64xi
— won | GEER)
o 0 white elements Eaa spots E E E
0o 1 an ; Coll 2 ! 0
1 1 0 Crrragenla white olor
11 orange
D7 (Dg, Ds, Dy, D3, Dz, Dy, Do)
® 0 [i black green | 128x 64 2Dots TTTTTT] |
1 1 X X ] 0 1 X 1 green i T raphic mode 128x64
1 o | LG osoos | o
1 0 black white | elements [r1e[s] [+ o] s Luminance
1 white
0 green x 2Dots
@ 1 1 X X 0 1 0 —— X The same as ® - 1d2i§p|a§14 3 E E Eb_}3Dot LT T T T 1] J_l Graphic mode 128x64
1 white | elements 3 2 1 0 s Color E3 [ Ey Eo
0 green | 128X 96 2Dots
®| 1 1 X X 4 1 1 — X The same as ® — display 20 CTT T T T T T Graphic mode 128x96
1 white | elements 7]e|slaf3f2{1]0 } ots Luminance
0 reen | 12896 2Dots
®@| 1 1 X X 1 0 0 — X The same as ® g display | l i I l l ] I J Color graphic mode 128x96
i E E; E E, 2D e
1 white | elements 3 2 1 0 } ots Color Es E, E, [
0 green |128x192 2Dots
(2 I O T I ¢ X 10| 1 - X | Thesameas ® — display =) LT T T T T T T ] | craphicmode128x192
1 white | elements | [7]6]s]4 _J_.L.[_l3 21110 }1D°‘ Luminance
0 green |128x192 2Dots
@ 1 1 X X 1 1 0 — X The same as ® display ' I ] I l I l I I Color graphic mode 128x192
1 white | elements Es | E2 | E1 | Bo Jle Color E3 2 B Eq
Y green |256 X 192 1Dot
@| 1 1 X X 1 1 1 X The same as ® display — T T T T 111 Graphic mode 256x192
1 white [lelsTelsl 2] T0] }'Dc" Luminance
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Internal Character Generator

The M5C6847P-1 generates the 64 standard ASCI| charac-
ters in a 5 x 7 dot matrix form. It generates the 64 standard
ASCII characters according to a 6-bit code. The code for
each character is showed in Table 5.

EXAMPLE OF DISPLAY ON CRT

The M5C6847P-1 can be used to generate characters for
display on a video screen. An example of a display is shown
in Fig. 1.

Table 5 M5C6847P-1 character set .~V sNe
TOP
Code Code BORDER BORDER
Character| Character 35,76
Ds Dgq D3 Dz Dy Do Ds D4 D3 Dz Dy Do - 1ous
ACTIVE DISPLAY AREA
00 0 0 0 0| @ 1 0 0 0 0 0| SP
00 0 0 0 1 A 10 0 0 0 1 7’ 51.8us R
6 0o 0 0 1 0| B 1 0 0 0 1 0 " DISPLAY AREA E
00 0 0 1 1 c 1 0 0 0 1 1 # 2
0 0 0 1 0 O D 1 0 0 1 0 O $ BOTTOM b=—y--
6 0 0 1 0 1| E 100 1 0 1| % Lepr BORDER
00 0 1 1 0| F 1 0 0 1 1 0o & BORDER | -
006 0 1 1 1 a 10 0 1 1 1 ' BURST ) T
COMPOSITE .
000 1 0 0 0| H 1 0 1 0 0 o ( DISPLAY INFORMATION SIGNAL FS
00 1 0 0 1 | 1 0 1 0 0 1 )
00 1 0 1 0 J 10 1 0 1 0 * " RIGHT BORDER  4.9us
000 1 0 1 1 K 10 1 0 1 1 + SYNC l'j_ -
H
00 1 1 0 0| L 1 01 1 0 of - ll 63.548 ! &
00 1 1 0 1 M 10 1 1 0 1 - ' i
00 1 1 1 0| N 10 1 1 1 0 .
00 1 1 1 1 o 1o 1 1 11 -
o1 000 0 P T 1.0 0 0 0} 0 Fig. 1 Example of a display by a M5C6847P-1
01 0 0 0 1 0 11 0 0 0 1 1
o1 0 0 1 0] R 11 0 0 1 0 2
o 1 0 0 1 S oo 1 3 APPLICATION EXAMPLE
o1 0 1 0o of T 11 0 1 0 0 a . i . .
o 1 0 1 0 1] u 1 1 0 1 0 1 5 One example of interfacing a M5C6847P-1 with a television
61 0 1 1 0] V 11 0 1 1 0 6 set for home use is shown in Fig. 2. A M5L8085AP is used
g : ? ; (‘) (" ‘)’(V : : ? ; ; ; ; as the CPU in the example shown. The CPU executes the
001 1 0 0 1 Y 1 1.1 0 0 1 9 programs to control display and write the information for
01 1 0 1 0 z 11 1 0 1 0 : one screen into display memory. The M5C6847P-1 per-
o1 1 0 10 ¢ oo ; forms the main functions of interfacing with the CRT such
001 1 1 0 0o \ 11 1 1 0 o < .. . R R R
¢ 1 1 1 0 1 J 1101 1 o0 1 _ as synchronizing scan, reading the display information from
o1 1 1 1 0 i T 1111 0] > the display memory while adding necessary synchronization
U N L ? signals and sending to the RF modulator.
CONTROL
PROGRAM
MEMQRY
VDG |1 DISPLAY
DECODER
M5L8085AP M5C5847P- 1 MEMORY
asemiz L |00l arorf——0
i TO TV
ANTENNA
Fig. 2 Application example using the M5C6847P-1
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A schematic for using the M5C6847P-1 with the
M51342P RF modulator is shown in Fig. 3. M51342 re-
quires 5V power supplies. The video signal and chroma
signal from the M5C6847P-1 can be modulated with the
sound signal to form a RF signal that appears the same as
the television antenna input signal. The video amp circuit to

enable direct connection to a M5C6847P-1 is shown in Fig.
4. This can be connected to the monochrome video moni-
tor. In this case, the inpedance is 7552.

Four levels of brightness (black, low, medium and high)
can display a clear picture.

Vec=+5V
5.6k
so0g [ ] SOUND
— W [sc1312
47p .
14(15 mk?
13 0.01u
T R
| =
1
”(% 0.01u L 12fafal. [0 oRF
u [p— ouT
L ==0.01px 1
CD4049UBE -
cPU
CLK
M74L S 04P
IM
28]9]10{11
33
CLK Y CHB #B A s g;
M5C6847P-1 g 36
2 ™S r—)—
Aotz (MODE) Do—7 Ly :91.25MHz (FOR CH1)erreronns M 10H (1661) MITSUMI MADE
: J_ L2 :97.25MHz (FOR CH2)- =M 10H ( 1662) MITSUMI MADE
13 8 8 = L3 : 450MHz (FOR SOUND):«--se--- M 10H ( 1660) MITSUMI MADE

#4.7AF/16V

C710
100uF /10V

M5C6847P -1
VIDEO SIGNAL
(28 PINS)

VIDEO

OUTPUT

Fig. 4 Video amp circuit

Fig. 3 Schematic for using the M51342P (RF modulator) with the M5C6847P-1
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Data and Display Relation

The relation between data and 5 display modes is shown in

Table 6.

Table 6 Data and display relation

Semigraphic 4

Mode Data Display
D; Dg Ds Dg D3 Dz Dy Do 5 dots
L ] .
Character 6-bit ASCII Height 12 dots 7 dots
Width 8 dots
e
D; Dg Dg Dg D3 D Dy Dg
Di| Do

BRI

Display element
ON/OFF indication

L[ |

Color designation

D2 Da‘/ Display element

Semigraphic 6

D7 Dg Ds Dsg D3 Dz Dy Do

NN

Display element
ON/QFF indication

Color designation

D1 Do
D3| D2
Ds|Da}l —

Display element

Color-graphic (4 colors)

D7 Dg Ds Ds4 D3 Dz Dy Do

HEEEEEEE

Display element

|~ ]
!

designation designation desngrﬂa\ion designation
L

Graphic (2 colors)

D; D¢ Ds Ds D3 Dz Dy Do

LT [T 1T T[]

Display

[ /i/elemem

1 ]

Display element ON/OFF indication
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Limits Unit
Vece Supply voltage —0.3~7 \"
Vi Input voltage With respect to Vss —0.3~7 v
Vo Output voltage —0.3~7 \%
Pd Power dissipation Ta=25C 1000 mW
Topr Operating free-air temperature range 0~70 °C
Tstg Storage temperature range — 65~ 150 °C
RECOMMENDED OPERATING CONDITIONS (Ta=0~70C, unless otherwise noted )
Limits
Symbol Parameter Unit
Min Nom Max
Vce Supply voltage 4.75 5 5.25 \"
Vss Supply voltage 0 \"
ViH(g) High-level input voltage, clock 2.4 Voo \"
ViH High-level input voltage 2 Veoe \"
VIL (¢) Low-level input voltage, clock —0.3 0.4 A\
ViL Low-level input voltage —0.3 0.8 A\
ELECTRICAL CHARACTERISTICS (Ta=0~70"C, Voo=5V +5%. uniess otherwise noted)
Limits
Symbo! Parameter Test conditions Unit
Min Typ Max
Vo lo-iui?mfvel output voltage, except for A, ¢8, Y, and CHB Vss=0V, lop= —100u A, C|_=30pF 2.4 v
VoL 'SS\th.:ﬁWI output voltage, except for ¢A, #8, Y and CHB Vss=0V, lo_=1.6mA, C_=30pF 0.4 V]
(79} High-level input current Vss=0V, V|=5.25V —10 10 A
e Low-level output current Vss=0V, V|=0V —10 10 uA
loz Output floating leak current Vss=0V, V|=0.4V, MS =0.4V —10 10 ©A
lce Supply current from Vee Vss=0V 150 mA
Ci Input capacitance . 10 pF
Co Qutput capacitance Vi=0V. 1=1MHz, Ta=25'C 20 pF
VcHe Chroma bias voltage 0.6Vce \"
Vga, H @ A chrominance high-level output voltage XC;'GB\}'OC A\
Vga, M $ A chrominance medium-level output voltage VcHB A\
V¢A_ L @ A chrominance low-level output voltage ZchBV_cc \Y
VgB, H ¢ 8 chrominance high-level output voltage \Olorﬁa\fcc \"
Vg8, M ¢B chrominance medium-level output voltage VceHB \Y
V¢B_ B $ B chrominance burst-level output voltage X%I;?/;c v
VB, L $ 8 chrominance low-level output voltage Vss=0V, CL=20pF, R=200k2 \U/CrGBV_co Ve
VysyNc Luminance sync output voltage 0.74Vc(| \%
VYBLANK Luminance blank output voltage 0.85 \%
Vysyne
VyBLACK Luminance black output voltage 0.81 \%
VYsyNG
VYw (H) White luminance high-level output voltage v 0.62 \"
YSYNC
VYw (M) White luminance medium-level output voltage Vo -89 v
YSYNC
Vyw (L) White luminance low-level output voltage VO‘ n \
YSYNC
MITSUBISHI
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TIMING REQU'REMENTS (Ta=0~70°C, Vog=5V +5%, Vss=0V, unlessotherwise noted)

Limits
Syrbol Parameter Test conditions Unit
Min Typ Max
foe) Clock frequency 3.579535/3.579545/3.579555 MHz
fouty Clock duty ratio 45 50 55 %
tr (4) Clock rise time 10 ns
tics) Clock fall time 10 ns
ta(a-D)1 Address access time of display memory Internal character mode 900 ns
tawore | Aoz tmectamy oy s w0 | e
T
SWITCHING CHARACTERISTICS /
ComPOSite video and chroma (Ta=0~70C , Voc=5V +5%, V35=0‘!{/ . unless otherwise noted )
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
tw (Ysyne) Luminance output synchronization signal pulse width 4.89 us
tw (YFP) Luminance output front pot signal pulse width 1.96 us
tw (YHBLANK) | Luminance output horizontal blank signal pulse width 11.73 “s
tr (YHSYNC) Luminance output horizontal synchronization signal rlsefime 250 ns
tf (YHSYNC) Luminance output horizontal synchronization signal fall It&me 250 ns
tr (YHBLANK ) Luminance output horizontal blank signal rise time 340 ns
tf (YHBLANK) Luminance output horizontal blank signal fall time 340 ns
CHROMA
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
tr (4A) ¢ A chrominance output rise time 60 ns
tf (gA) & A chrominance output fall time 60 ns
tr (48) @B chrominance output rise time 60 ns
tf (4B) #B chrominance output fall time 60 ns
e se0 s
tw (BURST) @8 chrominance output burst signal pulse width 2.93 us
tr (BURST) @B chrominance output burst signal rise time 60 ns
tf (BURST) @8 chrominance output burst signal tail time 60 ns
UPHL (Y-CH) Chrominance propagation time after luminance 0 ns
LPLH (Y-CH) ouet
MISCELLANEOUS
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
tw (Fs) Field syncronization pulse width 2.03 ms
tw (RP) Row preset pulse width 980 ns
tpHL (Hs-RP) | RP propagation time after HS 980 ns
tw (Hs) Horizontal syncronization pulse width 4.9 us
tw (cH) Character width 1.12 us
tw (DoT) Dot width 140 ns

MITSUBISHI
3—108 ELECTRIC



MITSUBISHI LSIs

M5C6847P-1

VIDEO DISPLAY GENERATOR

TIMING DIAGRAM
Display memory access

|
tw(DoT)
[
A12~Ag X
ta(A-D)I
D7 ~Do ta(a-D)E
Ccss,A/s,
hd VALID DATA
A/G,INV, X T‘ J (
INT/EXT tw(cH)

INTERNAL DATA
LATCH

INTERNAL DOT
COUNT

| 2]+ ] o

i I B

N IENERE

N
[ 1]
[ ]

Composite video and chroma

T
1 WORD

DISPLAY ELEMENT (LEFT SIDE)

DISPLAY ELEMENT (RIGHT SIDE)

CHARACTER MODE

SEMIGRAPHIC MODE

tr (YHSYNC) tf (YHSYNC)
= ==== Vysync
———— V
tw(ysyne) YBLANK
ey N}V ] T — VvsLack
FP
Y | W (YFP) ——————— VL
———————— Vywm
Lr (YHBLANK) T (YHBLANK) =TT =TT VywH
tPHL(SYNC-BURST) tPLH(Y-CH) tPHL (Y-CH)
pe— -
tf (BURST) tr (BURST) _H /—_1 ————— VypH
_l- VgaMm
éB j ————— V4gg
t t | T Vesd
w (BURST) r(¢s) tf (¢B)
e
I-_\— N ————— VgaH
=== Vgam
# AW/ L ’
-—— — —— V
t PAL
reeall Lf (gA)
©{_  ACTIVE DISPLAY AREA <,
DISPLAY é 35.76us 8
o
2 2
HORIZONTAL SCAN TIME
63.57us
Miscellaneous timing
= T ) g
tw(Fs)
tw(Hs)
tPHL (HS-RP)
RP
tw(RP)
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1400-BIT (100-WORD BY 14-BIT) ELECTRICALLY ALTERABLE ROM

MITSUBISHI LSIs

MSG 1400P

DESCRIPTION

The M5G1400P is a serial input/output 1400-bit electri-
cally erasable and reprogrammable ROM organized as 100
words of 14 bits, and fabricated using MNOS technology.

PIN CONFIGURATION (TOP VIEW)

' [ " |
Data and addresses are transferred serially via a one-bit (0V) vss E l_‘}] VM(NC)
bidirectional bus. (35V) Voo !Z E NG
DATA INPUT,
FEATURES v 3§ [@evo SRS
. ®
° Word-by-Yvord electrically alterable . NG E ® E NG
® Non-volatile data Storage: «e-eeeeenssecrens 10 years (mln) 8
[ Write/erase LiME: sesesesssserrsascrcacraanacse Zoms/word NC E o @ NC
® Single 35V power s‘upply - X CLOCK INPUT CLK—»E E<—03
® Number of erase-write cycles: «ceeeeeveese 10° times (min) }MODESCONTROL
. . INPU
® Number of read access unrefreshed:-:-- 10® times (min) m‘gg; CONTROL  Cy —»E Eo—Cz
® nterchangeable with GI's ER1400 in pin configuration
and electrical characteristics
APPLICATION Outline 14P4 NC: NO CONNECTION
® Non-volatile channel memories for electronic tuning
systems and field-reprogrammable read-only memory
systems
FUNCTION
The address is designated by two consecutive one-of-ten-
coded digits. Seven modes—accept address, accept data,
shift data output, erase, write, read, and standby—are
all selected by a 3-bit code applied to C;, C;, and C;. Data
is stored by internal negative writing pulses that selec-
tively tunnel charges into the SiO,—Si;N, interface of the
gate insulators of the MNOS memory transistors.
BLOCK DIAGRAM
) .
(1) vss(ov)
| DATA REGISTER (14 BITS) JL Vo e Vog(-35V)
/
H BUFFER (12)1/0 paTA YO
I [+
se| [ . T
EE EB TR%&%%@BH e MODE )G
[ateq [ala]
821153 - 10CNORD BY SATE SEECT 8)C2 p MODE CONTROL INPUTS
P Tw 14-BIT) ERASE
oF SgF 9)C3
A IAa
< < ’|‘

LOW-ORDER BIT

ADDRESS DECODER

CLOCK
GENER-
ATOR

LOW-ORDER BIT
ADDRESS REGISTER

e

CLK CLOCK INPUT
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1400-BIT (100-WORD BY 14-BIT) ELECTRICALLY ALTERABLE ROM

PIN DESCRIPTION

Pin Name Functions
In the accept address and accept data modes, used for input.
/0 1/0 In the shift data output mode, used for output
In the standby. read. erase and write modes, this pin is in a floating state
Vm Test Used for testing purposes only. It should be left unconnected during normal operation.
Vss Chip substrate voltage Normally connected to ground.
Ve Power supply voltage Normally connected to —=35V.
CLK Clock input 14kHz timing reference. Required for all operating modes. High-level input is possible during standby mode.
Ci1~C3 Mode control input Used to select the operation mode.

OPERATION MODES

C1 C2 C3 Functions

H H H Standby mode: The contents of the address registers and the data register remain unchanged. The output buffer is held
in the floating state.

H H L Not used

H L H Erase mode: The word stored at the addressed location is erased. The data bits after erasing are all low-level.

H L L Accept address mode: Data presented at the 1/O pin is shifted into the address registers one bit with each clock pulse. The
address is designated by two one-of-ten-coded digits.

L H H Read mode: The addressed word is read from the memory into the data register.

L H L Shift data output mode: The output driver is enabled and the contents of the data register are shifted to the 1/0O pin one bit
with each clock pulse.

L L H Write mode: The data contained in the data register is written into the location designated by the address registers.

L L L Accept data mode: The data register accepts serial data from the 1/O pin one bit with each clock pulse. The address
registers remain unchanged

MITSUBISHI
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1400-BIT (100-WORD BY 14-BIT) ELECTRICALLY ALTERABLE ROM

ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Conditions Limits Unit
Vag Supply voltage 0.3~—40 \Y
Vi Input voltage With respect to Vss 0.3~—20 \
Vo Output voltage 0.3~—20 \
Tstg Storage temperature range —65~150 c
Topr Operating free-air temperature range —10~70 c
RECOMMENDED OPERATING CONDITIONS (Ta=—10~70%C. unless otherwise nogted.)
Limits
Symbol Parameter Unit
Min Nom Max
Vaeg Supply voltage —32.2| —35 —37.8 \
Vss Supply voltage (GND) 0 \
Note 1:
ViH High-level input voltage Vss—1 Vss+0.3 \Y The order of Vss Vgg with on or off.
With on, Vgg is turned on after Vss is done.
ViL Low-level input voltage Vss—15 Vss—8 v With off, Vss is turned off after Vgg is done.
ELECTRICAL CHARACTERISTICS (Ta=—10~70C, Vgg = — 35V + 8 %. unless otherwise noted.)
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
\m High-level input voltage Vss—1 Vss+0.3 \%
ViL Low-level input voltage Vss —15 Vss—8 \%
e Low-level input current V)=—15V +10 A
lozL Off-state output current. low-level voltage applied Vo= —15V +10 HA
VoH High-level output voltage loH = — 200 A" Vss—1 \Y
VoL Low-level output voltage loL = 10uA Vss —12 \Y
lag Supply current from Vgg lo=0uA 5.5 8.8 mA
Note 2: Typical values are at Ta=25°C and nominal supply voltage.
TIMING REQUIREMENTS (Ta=—10~70C, Vgg = —35V + 8 %. unless otherwise noted.)
Alternative Limits
Symbol Parameter bol Test conditions Unit
symbols Min Typ Max
f(g) Clock frequency fo 1.2 14 16.8 kHz
D(¢) Clock duty cycle D¢ 30 50 55 %
tw(w) Write time tw 16 20 24 ms
tw (E) Erase time te 16 20 24 ms
tr, tf Risetime, falltime tr, tf 1 Hus
tsu(c— ¢) | Control setup time before the fall of the clock pulse tcs 0 ns
th(¢—c) Control hold time after the rise of the clock pulse tcH 0 ns
SWITCHING CHARACTERISTICS (Ta=—10~70T, Vga= —35V+ 8 %. unless otherwise noted.)
Limits
Symbol Parameter Alternative Test conditions Unit
symbols Min Typ Max
) VoH =Vss —2V
ta(c Read access time tpw CL= 20 s
©) VoL =Vss—8V "
tw (w)=20ms
Ts New=104, W) 10 Year
tw (E)=20ms
ts . Unpowered nonvolatile data retention time
tw (w) =20ms
Ts New=105 , o 1 Year
tw(e) =20ms
New Number of erase/write cycles Nw 10° Times
NRra Number of read access unrefreshed NRa 108 109 Times
tdv Data valid time tpw 20 MuS
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1400-BIT (100-WORD BY 14-BIT) ELECTRICALLY ALTERABLE ROM

TIMING DIAGRAM
Accept Data Mode

ADDRESS LOCATION

90\J|_30l70 ’L GOLSOJTJO;LN_LZDJJ O_LO

MOST SIGNIFICANT DIGIT

S_LBL7JP6LS_LA_L3;L2L1LO

LEAST SIGNIFICANT DIGIT

Note 3: The address is designated by two one-of-ten-coded digits. The figure shows

Read Mode

designation of the address 99

e JULTUUUUUL

C1

C2

C3

1 CLOCK CYCLE

Write Mode

o

[

Cz

C3

Erase Mode

Shift Data Output Mode

—=
CLK ||

tsu(c-¢)

tsue .
s

C1

18]

th(g-c)

1/0

\ ;:.
Lta(n:)

14 CLOCK CYCLES

Accept Data Mode

o |

—
_—

tdv

C1
1
C2 1/0 N
14 CLOCK CYCLES
7t
Cs tw (E)
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PROGRAMMABLE KEYBOARD/DISPLAY INTERFACE

MITSUBISHI LSIs

MSL 8279P-5

DESCRIPTION

The M5L8279P-5 is a programmable keyboard and display
interface device that is designed to be used in combina-
tion with an 8-bit microprocessor such as the Mitsubishi
MELPS 8 CPUs. This device is fabricated with N-channel
silicon-gate technology and is packed in a 40-pin DIL

package. It needs only single 5V power supply.
FEATURES
Parameter MS5L 8279P-5
Output enable time after read (max) 200ns
Output enable time after address (max) 250ns
Clock cycle time (min) 320ns

Single 5V power supply

Keyboard mode

Sensor mode

Strobed entry mode

Internally provided key bounce protection circuit
Programmable debounce time

2-key/N-key rollover

8-character keyboard FIFO

Internally contained. 16 X 8-bit display RAM
Programmable right and left entry
Interchangeable with Intel’s 8279/8279-5 in pin configu-
ration and electrical characteristics

APPLICATIONS

® Microcomputer 1/0 device

® 64 contact key input device for such items as electron-
ic cash registers

® Dual 8- or single 16-alphanumeric display

PIN CONFIGURATION (TOP VIEW)

RETURN LINE { Ry — Voo (5V)
\Rs — 39+ Ry } RETURN LINE
CLOCK INPUT GLK —» B — R, J INPUTS
REOUEg#T(%BBI'HBIr INT «[a]} [37] «— CNTL CONTROL INPUT
Rs —[5] <+— SHIF T SHIFT INPUT
RETURN LINE Rs — (6] BY— S3
INFUTS | Re — d— Sz scan TimING
R71 —[E] < 7] Si | OUTPUTS
RESET INPUT RESET —[3] B — So
READ STROBE AD — [ % — 0By
WRITE STRREE WR — ] — 0Bilpispay 8)
Do « 2 T 75— 08, [ VTPV
D)~ i3 h 78— 08;
D2 + 77— 0A¢
D3 +* [1 5] §— 0A;
IDIRECTI DISPLAY (A
BIDI E%g OBUS Ds s [16] 25— 0A; ouTl UTS( )
Ds + (L] 24— oA,
B p CONTROL /pATA
(V) Vvss Ao PVECOKRAY
Outline 40P1
FUNCTION

The total chip, consisting of a keyboard iriterface and a
display interface, can be programmed by eight 8-bit’
commands.

The keyboard portion is provided with a 64-bit key
debounce buffer and an'8 X 8-bit FIFO. It operates in
any one of the scanned keyboard mode, scanned sensor
mode or strobed entry mode.

The display portion is provided with a 16 X 8-bit dis-
play RAM that can be organized into a dual 16 X 4
configuration. Also, an 8-digit display configuration is
possible by means of programming.

BIDIRECTIONAL

l DISPLAY REGISTER

RESET K INTERRUPT
BLOCK DIAGRAM RESET CLOCK DATA BUS redNIERRUPT. 1t
RESET CLK =~ D7 Dg Ds D4 D3 D2 Dy Do INT
— ~—(HBIOIH DK —(%)—
CONTROL/DATA SELECT INPUT Ao
/ - ) 3 1/0 BUFFER STaIs | x68-BIT ] @ Vee(5V)
CHIP SELECT INPUT TS @2 Eo 2OGIC DEB! OAMN
=S
WRITE STROBE INPUT WR (1 )—{ 53 ] 20) Vss(0V)
READ STROBE INPUT RD (01— 2 %8 T l
CONTROL INPUT CNTL 37) KEY-
BOARD
SHIFT INPUT SHIF T (36) 16x8 DEBOUNC
R7 DISRRAY LoGIC
Re
Rs(@— &
&
RETUR TS e 2 !
URN LINE INPU
. R3 %
R2(1) & 8 ,
R1

L. 2DCDCOEDEDEIEDG)--

0A3 0A; 0A1 0Ag 0B3 0B, 0B; 0By BD S3S2 S1 So
BLANKING
TIMIN
T
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PROGRAMMABLE KEYBOARD/DISPLAY INTERFACE

PIN DISCRIPTON

Pin Name Input or Functions
output
Do—~D7 Bidirectional data bus In/out All data and commands between the CPU and the chip are transferred through these lines.
CLK Clock input In Clock signal from the system which is used to generate internal timing
RESET Reset input In Resets the chip when this signal is high. After the reset it assumes 8-digit, left-entry. encode display. and 2-key rollover
P mode, and the prescale value of the clock becomes 31. The display RAM, however, is not cleared.
Ccs Chip select input In Chip select is enabled when this signal is low.
When this signal is high, it indicates that the signals in and out are either command (in) or status (out). When low. it
Ao Control/data select input In indicates they are data (infout)
“RD Read strobe input In Functions to.control data transfer to the data bus
WR Write strobe input In Functions to control command/data transfer from the data bus.
When there is any data in the FIFO during the keyboard mode or the strobed mode, this signal turns high-level so as
INT Interrupt request output Out to request interrupt to the CPU. It turns low each time data is read. but if any data remains in the FIFO it will turn
high again and request interrupt to the CPU
These signals are used to scan the key switch, the sensor matrix, or the display digit. They can be either decoded or
Sp—~S3 Scan timing outputs Out encoded, but it requres an external decoder in the encode mode. Signals Sg~ S3 are all turned to low-level when
l RESET is high.
These are the return lines which are connected with the scan lines through the keys or sensor switches. and are used
Ro—~R7 Return line inputs In for 8-bit.input in the strobed entry mode. They are provided with internal pullups to maintain them high until a switch
closure pulis one iow. They become active at low-level
SHIFT Shift i t In In the keyboard mode. the shift input becomes the second highest bit of the key input information and is stored in the
npu FIFO. This input is ignored in the other modes. It is constantly kept at high-level by an internal pull resistor.
In the keyboard mode. the control input becomes the most significant bit of the key input information and is stored in
ONTL Control input | the FIFO. The signal is active at high-level. In the strobed entry mode, it becomes the strobe signal and stores the
P n return input data in the FIFO at the rising edge of the input. It affects nothing internal in the sensor mode. It is
constantly kept at high-level by an internal pullup resistor
OAp—~OA These output ports can be used either as a dual 4-bit port or a single 8-bit port depending on an application, and the
0 3 Display (A) and
(B) outputs Out contents of the display RAM are output synchronizing with the scan timing signals. These two 4-bit ports may be
0Bo~0B3 blanked independently. Blanking may be activated with either high- or low-level signal by means of clear command.
BD Blanking display output Out This signal is used in preventing overlapped display during digit switching. It also may be brought to low-level by display
blanking command.
OPERATION ration. Also, an 8-digit display configuration is possible by

Of the three operating modes, the keyboard mode is the
most common, and allows programmed 2-key lockout and
N-key rollover. Encoded timing signals corresponding with
key input are stored in the FIFO through the key-
debounce logic, and the debouncing time of the key
is also programmable. In the sensor mode, the contents of
the 8 X 8 key contacts are constantly stored in the FIFO/
sensor RAM, generating an interrupt signal to the CPU each
time there is a change in the contents. In the strobed entry
mode, the CNTL input signal is used as a strobe for storing
the 8 return line inputs to the FIFO/sensor RAM.

The display portion is provided with a 16 X 8-bit display
RAM that can be organized into a dual 16 X 4-bit configu-

means of programming. Input to the register can be
performed by either left or right entry modes. In the auto
increment mode, read and write can be carried out after
designating the starting address only.

Both the keyboard and display sections are scanned by
common scan timing signals that are derived from the basic
clock pulse. This frequency-dividing ratio is changeable by
means of programming. There are decode and encode
modes for the scanning mode; timing signals that are
decoded from the lower 2 bits of the scan counter are out-
put in the decode mode, while the 4-bit binary output from
the scan counter is decoded externally in the encode mode.
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PROGRAMMABLE KEYBOARD/DISPLAY INTERFACE

COMMAND DESCRIPTION
There are eight commands provided for programming the
operating modes of the M5L8279P. These commands are
sent on the data bus with the signal CS in low-level and the
signal A, in high-level and are stored in the M5L 8279P at
the rising edge of the signal WR.
1. Mode Set Command

MSB LSB

[ofofofo]ofx]x]«]

Code :

DD (Display mode set command)

00 8-—8-bit character display—left entry

01 16—8-bit character display—left entry'
10 8-—8-bit character display—right entry
11 16—8-bit character display—right entry
KKK (Keyboard mode set command)

000 Encoded display keyboard mode — 2-key lockout’
001 Decoded display keyboard mode — 2-key lockout
010 Encoded display keyboard mode — N-key rollover

011
100
-101

Decoded display keyboard mode — N-key rollover
Encoded display, sensor mode

Decoded display, sensor mode

110 Encoded display, strobed entry mode

111 Decoded display, strobed entry mode
Note 1: Default after reset

2. Program Clock Command
MSB LSB

[efo]+[rlr]r]e]r]

Code :

The external clock is divided by the prescaler value PPPPP
designated by this command to obtain’the basic internal
frequency.

When the internal clock is set to 100kHz, it will give a
5.1ms keyboard scan time and a 10.3ms debounce time.
The prescale value that can be specified by PPPPP is from
2 to 31. In case PPPPP is 00000 or 00001, the prescale is
set to 2. Default after a reset pulse is 31, but the prescale
value is not cleared by the clear command.

3. Read FIFO Command
MSB LSB

Code : bLl|0|Au|x|A|A|A|
This command is used to specify that the following data
readout (CS:Ay-RD) is from the FIFO. As long as data is
to be read from the FIFO, no additional commands are
necessary.

Al and AAA are used only in the sensor mode. AAA

X =Don’t care

4. Read Display RAM Command
mMsB LSB
foli[i]afalalala]

Code :

This command is used to specify that the following data
readout (CS+Ay-RD) is from the display RAM. As long as
data is to be read from the display RAM, no additional
commands are necessary.

The data AAAA is the value with which the display RAM
read/write counter is set, and it specifies the address of the
display RAM to be read or written next.

Al is the auto-increment flag. Turning Al to “1"" makes
the address automatically incremented after the second
read/write operation. This auto-increment bit does not
affect the auto-increment of FIFO readout in the sensor
mode.

5. Write Display RAM Command
MSB LSB
[1]ofofafalalalal]

Code :

With this command, following display RAM read/write
addressing is achieved without changing the data readout
source (FIFO or display RAM). Meaning of Al and AAAA
are identical with read display RAM command.

6. Display Write Inhibit/Blanking Command

MsB LSB
Code : I 1 ' 0 l 1 I X IIWIIWIBLIBLI X =Don't care
A B A B

The IW is a write inhibit bit to the display RAM that
corresponds with the output A or B. Inhibit is activated by
turning the IW “1"",

The BL is used in blanking the out A or B. Blanking is
activated by turning the BL "“1"". Setting both BL flags
makes the signal BD low so that it can be used in 8-bit
display mode.

Resetting the flags makes all IW and BL turn “0"".

7. Clear command
MBS LSB

Code: [1]1]0]co[colcoce[ca]

Cp: Clears the display RAM.
Cpo Cp Cp
0 X X No specific performance ,
1 0 X Entire contents of the display RAM are
turned 0",

1 1 0 The contents of the display RAM are
designates the address of the FIFO to be read, and Al is turned 20H (00100000 = 0A;0A,0A:0A,
the auto-increment flag. Turning Al to ““1"" makes the 0B;0B,0B0B,).
address automatically incremented after the second read 1 1 1 Entire contents of the display RAM are
operation. This auto-increment bit does not affect the turned “1°"".
auto-increment of the display RAM.
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PROGRAMMABLE KEYBOARD/DISPLAY INTERFACE

Cg: Clears the status word and resets the interrupt signal
(INT).

Ca: Clears the display RAM and the status word and resets
the interrupt signal (INT).

Clearing condition of the display RAM is determined by
the lower 2 bits of the Cp.

Clearing the display RAM needs a whole display scan
cycle and causes the display-unavailable status (DU) in the
status word to be “1"’. The display RAM is not accessible
for the duration of a scan cycle (scan time for 16 digits),

~even if the display mode was in 8-digit display mode or a
decoded mode.

As both Cg and C, function to reset the internal key-
debounce counter, the key input under counting is ignored,
and the internal FIFO counter is reset to make the inter-
rupt signal low-level.

C, resets the internal timing counter, forcing So~S3 to
start from S35,5,S, = 0000 after the execution of the
command.

8. End Interrupt/Error Mode Set Command
MSB LSB
(o] ]e] x| x| x| x| x=Don't care
In the sensor matrix mode, an interrupt signal is generated
at the beginning of the next key scan time to inhibit further
writing to the FIFO when there is a change in the sensor
switch, but execution of this command makes the inter-
rupt signal released so as to allow writing to the FIFO.
When E is kept in /0", depression of any sensor makes
the second highest bit of the status word ‘“1’". When E is
kept in ‘*1'’, the status is kept ‘“0’’ all the time.
When E is programmed to ““1” in the N-key rollover
mode, the execution of this command makes the chip

Code:

operate in special error mode, during which time depression
of more than two keys in a key scan time causes an error
and sets the second highest bit of the status word ‘1",

Status word
MSB LSB

foulsie] o ulFnInN|N]|

NNN: Indicates the number of characters in the FIFO
during the keyboard and strobed entry modes.
F: Indicates that the FIFO is filled up with 8

characters.
The number of characters existing in the FIFO
(0~8 characters) can be known by means of the
bits NNN and F (FNNN = 0000~FNNN = 1000).

uU: Underrun error flag
This flag is set when a master CPU tries to read
an empty FIFO.

O: Overrun error flag
This flag is set when another character is strobed
into a full FIFO.
The bits U and O cannot be cleared by status
read. They will be cleared by the clear command.

S/E: Sensor closure/multiple error flag
When “111EXXXX" is executed by turning E = 0,
the bit S/E in the status word is set when there is
at least one sensor closure.
When “111EXXXX" is executed by turning E = 1
(special error mode), the bit S/E is set when there
are more than two key depressions made in a key
scan time,

DU: Display unavailable

: This flag is set during a whole display scan cycle

when a clear display command is executed, and
announces that the display RAM is not accessible.

Note: It is necessary to execute the clear command (Cg=1) to reset the underrun,
overrun, and special error flags.
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CPU INTERFACE

1. Command Write

A command is written on the rising edge of the signal WR
with CS low and A, high.

2. Data Write

Data is written to the display RAM on the rising edge of
the signal WR with CS and A low.

The address of the display RAM is also incremented on
the rising edge of the signal WR if Al is set for the display
RAM.

3. Status Read

The status word is read when CS and RD are low and A,
is high. The status word appears on the data bus as long as
the signal RD is low.

4. Data Read

Data is read from either the FIFO or the display RAM with
CS = RD =0 and A, = 1. The source of the data (FIFO or
display RAM) is decided by the latest command (read
display or read FIFO). The data read appears on the data
bus as long as the signal RD is low.

The trailing edge of the signal RD increments the address
of the FIFO or the display RAM when Al is set. After the
reset, data will be read from the FIFO, however.

CS Ag RD WR Operation
0 1 1 0 Command write
0 0 1 0 Data write
0 1 0 1 Status read
0 0 0 1 Data read
1 X X X No operation

KEYBOARD INTERFACE

Keyboard interface is done by the scan timing signals
(So~S3), the return line inputs (Ro~R~), the SHIFT and
the CNTRL inputs.

In the decoded mode, the low order of two bits of the
internal scan counter are decoded and come out on the
timing pins (So~S3). In the encoded mode, the four binary
bits of the scan counter are directly output on the timing
pins, thus a 3-to-8 decoder must be employed to generate
keyboard scan timing.

The return line inputs (Ry~R;), the SHIFT and the
CNTL inputs are pulled up high by internal pullup transis-
tors until a switch closure pulls one low.

The internal key debounce logic works for a 64-key
matrix that is obtained by combining the return line inputs
with the scan timing.

For the keyboard interface, M5L8279P-5 has four dis-
tinctive modes that allow various kinds of applications. In
the following explanation, a ‘’key scan cycle” is the time
needed to scan a 64-key matrix, and a ‘’key debounce
cycle’” needs a duration of two ‘’key scan’’ cycles. (In the
decoded mode 32 keys, unlike 64 keys in the encoded
mode, can be employed for a maximum key matrix due to
the limit of timing signals. However, both the key scan
cycle and the key debounce cycle are the same as in the
encoded mode.)

1. 2-Key Lockout (Scanned Keyboard mode)
The detection of a new key closure resets the internal

~ debounce counter and starts counting. At the end of a key

debounce cycle, the key is checked and entered into the
FIFO if it is still down. An entry in the FIFO sets the IRQ
output high. If any other keys are depressed in a key
debounce cycle, the internal key debounce counter is reset
each time it encounters a new key. Thus only a single-key
depression within a key debounce duration is accepted, but
all keys are ignored when more than two keys are
depressed at the same time.

Example 1: Accepting two successive key depressions

KEY 1 _L, 1 L]

T KEY DEBOUNCE?CYCLE
KEY 2 |T| L I?]

KEY DEBOUNCE CYCLE
Note 2 : T : Debounce counter reset

f Key input

Example 2: Overlapped depression of three keys

KEY 1 _[_] L] LI

1 t
KEY 2 _]_T_] ]T' “|T, L] L
KEY DEBOUNCE cvcug
KEY 3 U L

! !

Note 3 : Only key 2 is acceptable.
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2. N-Key Rollover (Scanned Keyboard Mode)

Each key depression is treated independently from all
others so as to allow overlapped key depression. Detection
of a new key depression makes the internal key debounce
counter-reset and start to count in a same manner as in the
case of 2-key rollover. But, in N-key rollover, other key
closures are entirely ignored within a key debounce cycle so
that depression of any other keys would not reset the key
debounce counter. In this way, overlapped key depression
is allowed so as to enable the following key input:

KEY 1
.} KEYDEBOUNCE
CYCLE
kv L U L WU U o
t $ KEY DEBOUNCE
CYCLE
KEY 3

KEY DEBOUNCE . 4
CYCLE

The scanned key input signal does not always reflect
the actual key depressing action, as the key matrix is
scanned by the timing signal.

With N-key rollover, there is a mode provided with
which error is caused when there are more than two key
inputs in a key scan cycle, which can be programmed by
using the end interrupt/error mode set command. In this
mode (special error mode), recognition of the above error
sets the IRQ signal to 1" and sets the bit S/E in the
status word.

In case two key entries are made separately in more
than a debounce cycle, there would be no problem, as key
depression is clearly identified. And no problem exists for
2-key lockout, as the both keys are recognized invalid.

Example of error

3. Sensor Matrix Mode
The key debounce logic is disabled in this mode. As the
image of the sensor switch is kept in the FIFO, any change
in this status is reported to the CPU by means of the inter-
rupt signal INT. Although a debounce circuit is not used
in this mode, it has an advantage in that the CPU is able
to know how long and when the sensor was depressed.
In the sensor matrix mode with the bit E = O of the
end interrupt/error mode set command, the second most
significant bit of the status word (S/E bit) is set to "“1”
when any sensor switch is depressed.
4, Strobe Mode
The data is entered into the FIFO from the return lines
(Ro~R>) at the rising edge of a CNTL pulse. The INT goes
high while any data exists in the FIFO, in the same
manner as in the keyboard mode. The key debounce circuit
will not operate.
Formats of data entered into the FIFO in each of the
above modes are described in the following:

Keyboard matrix

MSB LSB
LI [T T Tl
\—TL) ENCODED RETURN

CNTL SHIFT SCcAN TIMING SIGNALS (S2. S1. AND Sg)

Sensor matrix mode
MSB LSB
2] Rs | As] ra[ Rs[re] mi o]

CNTL AND SHIFT INPUTS ARE IGNORED

Strobe mode

KEY 1 ] 1L 1 MSB LS8
cEv 2 L] L] L [R7]Re|Rs|Ra|Rs| R2[ A1 o]

KELSEAN CNTL AND SHIFT INPUTS ARE IGNORED
KEY 1 L |
KEY?2 KEY SCAN S| L

CYCLE
KEY DEBOUNCE CYCLE
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DISPLAY INTERFACE
The display interface is done by eight display outputs
(OA,~0OA;, OB,~0B3;), a blanking signal (BD), and scan
timing outputs (So~S3).
The relation between the data bus and the display
outputs is as shown below:
D; D¢ Ds Ds D3 Dz Dy Dy

L A
0A3; OA; OA; OA, OB; OB, OB; 0B,

Clearing the display RAM is achieved by the reset
signal (9-pin) but requires the execution of the clear
command.

The timing diagrams for both the encoded and decoded
modes are shown below.

For the encoded mode, a 3-to-8 or 4-to-16 decoder is
required, according to whether eight or sixteen digit display

Timing relations of S, BD, and display outputs (0A,~
OA;, 0B,~0Bj;) are shown below:

So
(Encoded
mode)

BD
OAg~0A3 (N-1)th Nth (N+1)th
0Bo~08B3 DATA DATA DATA

Note 5 : Values of the output data shown in the slantd line areas are decided
upon the clear command executed last to become the value of the
display RAM after the reset. The values in the slanted areas after
reset will go low. In the same manner, the values 0Ag—~O0A3.
OBop—~O0B3zare dependent on the clear command executed last
When the both A and B are blanked. the signal BD will be in

used. low-level.
(1) Encoded mode

So | I | I | I i I ] I | I | I | I |

~Pw

ST I I N I N (N e

Sz I I | I I

ss | [ |
(2) Decoded mode

S5 A I e W ey

st L L | 5 I

S L L o LI
Note 4 : Here Pw is 640us if the internal clock frequency is set to 100kHz
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KEY ENTRY METHODS

1. Left Entry

Address O in the display RAM corresponds to the leftmost
position (S3S,S;S, = 0000) of a display and address 15
(or address 7 in 8-character display) to the rightmost
position (S3S,S,Se = 111 or S,5,S, = 111). The 17th
(9th) character is entered back into the leftmost position.

0 1 14 15 <«—DISPLAY RAM
ADDRESS AS SEEN

0 1

1st entry

0 1 14 15
16th entry n :::: m
0 1 14 15
17th entry . 2 ::::
0 1 14 15
18th entry - m

LEFT ENTRY

Auto-increment mode

o 1 2 3 4 5 «<DISPLAY RAM

ADDRESS AS SEEN

1st entry | 1 l \ \ ‘ T] FROM THE CPU
0 1 2 3 4 5 6 7

2nd entry [1 | 2] J | T I ] ]

Executionof 0 1 2 3 4 5.6 7

the commandl 1 [ 2 ’ 1 ! [ I ’ I

10010101

ENTER NEXT AT LOCATION 5. AUTO-INCREMENT

3 4 5 6 7

(LTI

Executionof 2 3 4 5 6

the command | ]TJ ]

10010101

2. Right Entry

The first data is entered in the rightmost position
(S35,S:Sy == 0000 in 16-character display) of a display.
From the next entry, the display is shifted left one
character and the new data is placed in the rightmost
position. A display position and a register address as
viewed from the CPU change each each time and do not
correspond.

14 15 0 <« DISPLAY RAM
ADDRESS AS SEEN

1st entry | I FROM THE CPU
2nd entry | |
3rd entry l I
13 14 15
14 15 0
2 3 15 0 1
ton erey [+]+] 22~ T[]

Auto-increment mode

L R I Sy
1st entry L’ l l [ [ ! Pl FROM THE CPU
5 6 7 0 1

2 3 4
2nd entry [ ‘T ‘

| | [+]e]

ng

ENTER NEXT AT LOCATICN 5. AUTO-INCREMENT
3rd entry
3 4 5 6 717 0 1 2
0 1 2 3 4 5 6 7 3rdentry | | [3] | J1]2] |
athentry [1]2] | | [sfe] | e e e
4th entry I ’3]41 (1|2| [ |
MITSUBISHI
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Limits Unit
Vce Supply voltage —-0.5~7 \"
Vi Input voltage With respect to Vss —0.5~7 \%
Vo Output voltage —0.5~7 \%
Pd Maximum power dissipation Ta=25TC 1000 mw
Topr Operating free-air temperature range 0~70 C
Tstg Storage temperature range — 60~ 150 c
RECOMMENDED OPERATING CONDITIONS (Ta=0~70C. unless otherwise noted.)
Limits
Symbol Parameter Unit
Min- Nom Max
Vee Supply voltage 4.5 5 5.5 \")
Vss Supply voltage 0 \Y)
VIH(RL) High-level input voltage, for return line inputs 2.2 Vv
ViH High-level input voltage. all others 2 Vv
VIL(RL) Low-level input voltage. for return line inputs Vss-0.5 1.4 \
ViL Low-level input voltage, all others Vss-0.5 0.8 A"
ELECTRICAL CHARACTERISTICS (T,=0~70T Voc = (Note 6). Vss=0V. unless otherwise noted.)
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
VoH High-levei output voltage lon=—400uA 2.4 \
VOH(INT) Low-level output voltage, interrupt request output loH=—300uA 3.5 \
VoL Low-level output voltage loL=2.2mA 0.45 \
lcc Supply current from Voo 120 mA
I(RL) Input current, return line inputs, shift input and control Vi=Vge 10 #A
input V=0V —100 uA
Iy Input current, all others Vi=Vgc ~0V —10 10 uA
loz Off-state output current Vi=Vgc~0V —10 10 uA
Ci Input capacitance Vi=Vgec 5 10 pF
Co Output capacitance Vo=Vcc 10 20 pF
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TIMING DIAGRAM

Read Mode
- / "\
CS or Ag
N\ /
tsu(a-r) to(r)
tw(r) , th(r-a)
X\
RD \
N
tPzv(R-DQ) tevz(R-DQ)
tpzv(a-DQ)
[2] g O} SR —— 4 A D S S e
(DATA OUTPUTS) .
Write Mode
CS or Ap X
tsuca-w) ‘4 Tw(w) th(w-a)
s
WR j/
tsu(pg-w) th(w-DQ)
A N
Do~Dy
(DATA INPUTS)
Clock Input tw(g)
\
CLK : \
to(y)
r
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TIMING REQUIREMENTS (Ta=0~70C, Vcc= (Note 6). Vss=0V . unless otherwise noted.)
Read Cycle

Alternative Limits )
Symbol i
ymbol Parameter symbol Test conditions Min e Max Unit
tec(r) Read cycle time troy 1000 ns
tw(R) Read pulse width trRR 250 ns
(Note 6)
tsu(A-R) Address setup time before RD taRr 0 ns
th(r-A) Address setup time after RD trRA 0 ns
Write Cycle
Symbol Parameter Alternative Test conditions timits Unit
symbol Min Typ Max n
tw(w) Write pulse width tww 250 ns
tsu(a-w) Address setup time before WR taw 0 ns
th(w-A) Address hold time after WR twa (Note 6) 0 ns
tsu(Do-w) | Data input setup time before WR tow 150 ns
th(w-pQ) Data input hold time after WR two 0 ns
Other Timings
Alternative Limits .
Symbol Parameter symbol Test conditions in v Max Unit
to(g) Clock cycle time toy (Note 6) 320 ns
tw(e) Clock pulse width tow 120 ns
For an internal clock frequency of 100kHz
® Key scan cycle time: ~ b5.lms ® Single digit display time: 490us
® Key debounce cycle time: ~ 10.3ms ® Blanking time: 150us
® Single-key scan time: 80us ® Internal clock cycle: 10us
@ Display scan time: ~ 10.3ms
Note 6 : Test conditions: .
Input pulse level: 0.45~2.4V High-level input reference level: 2V
Input pulse rise time: 20ns Low-level input reference level: 0.8v
input pulse fall time: 20ns CL=150pF
SWITCHING CHARACTERISTICS (Ta=0~70C, Vcc=(Note 1), Vss=0V, unless otherwise noted.)
Limits
Alternative .
P t T . Unit
Symbol arameter symbol est conditions Min Tvo Max
tpzVv(R-DQ) | Output enable time after read trD 200 ns
tpzv(A-DQ) | Output enable time after address tap (Note 7) 250 ns
tpvz(R-DQ) | Output disable time after read tor 10 100 ns
Note 7 : Test conditions
Input pulse level: 0.45~2.4V Low-level input reference voltage: 0.8v
Input pulse rise time: 20ns High-level output reference voltage: 2V
Input pulse fall time: 20ns Low-level output reference voltage: 0.8V
High-level input reference voltage: 2V CL=150pF
MITSUBISHI
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APPLICATION EXAMPLE

Note 8

-
ONTL CONTROL
SHIFT SHIFT 8 x 8 KEY
KEYBOARD
RETURN MATRIX
LINES | 8-ROW
KEY
CODE
Vee(5V)
37 36 8 LINES
CNTL SHIFT Rg~R7
INT 40
- INTERRUPT REQUEST INT Vee 18
20
8 BIDIR%(L:JEONAL o Vss
DATA BUS o~D7 ;GND(UV)
3-8 DECODER
M5L.8279P-5
8-BIT "
MICROPROCESSO m o oo
WR 4 SCAN LINE
CONTROL WR U Awr So~S3
RESET
SET 0 Jresert ra
CS 22
CcS
ADDRESS BUS 4 —16 DECODER
Ag 21 DRIVE
Ag
CLOCK CLK 3oLk BD 28 5D
16
0Bp~0B3 OAp—~O0A3
M5L8080AP,S
M5L8085AP,S BLANKING ~ ADDRESS
4 DISPLAY
DATA
DISPLAY
s (8 DIGITS OR 16 DIGITS)

When using an 8-bit character display of more than 9 digits for the decoder display, it is necessary to
provide a separate decoder (for example 410 decoder, 416 dgcoder) and key scan 3-8 decoder.
Only Sp,S; and S, may be used as inputs to the key scan 3-8 decoder.

Don't drive the keyboard decoder with the MSB of the scan line.
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CONTACT ADDRESSES FOR FURTHER INFORMATION

JAPAN

Electronics Marketing Division
Mitsubishi Electric Corporation
2-3, Marunouchi 2-chome
Chiyoda-ku, Tokyo 100, Japan

Telex: 24532 MELCO J
Telephone: (03) 218-3473

(03) 218-3499
HONG KONG

Ryoden Electric Engineering Co., Ltd.
22nd fl., Leighton Centre

77, Leighton Road

Causeway Bay, Hong Kong

Telex: 73411 RYODEN HX
Telephone: (5) 790-7021

TAIWAN

Mitsubishi Electric Corporation

Taipei Representative Office

Room 1303, 13th fl., Huei Fong Bldg.
27, Sec. 3, Chung Shan N. Road
Taipei, R.O.C.

Telex: 11211 MITSUBISHI
Telephone: (597) 3111

U.S.A.

Mitsubishi Electronics America, Inc.
1230 Oakmead Parkway

Suite 206 Sunnyvale CA 94086 U.S.A.
Telex: 172296 MELA SUVL
Telephone: (408) 730-5900

Mitsubishi Electronics America, Inc.
2200 West Artesia Blvd.

Compton CA 90220, U.S.A.

Telex: 698246 MELA CMTN
Telephone: (213) 979-6055

Mitsubishi Electronics America, Inc.
200 Unicorn Park Drive

Woburn, MA 01801, U.S.A.

Telex: 951796 MELASB WOBN
Telephone: (617) 938-1220

WEST GERMANY

Mitsubishi Electric Europe GmbH
Brandenburger Str. 40

4030 Ratingen, West Germany
Telex: 8585070 MED D
Telephone: (02102) 4860

U.K.

Mitsubishi Electric (U.K.) Ltd.
Polycherome House Sandown Road
Watford, Hearts, U.K.

Telex: 927908

Telephone: (923) 37334

AUSTRALIA

Melco Australia Pty. Ltd.

33rd Level, Australia Square,
Sydney, N.S.W., 2000, Australia
P.O. Box H129, Australia Square
Telex: MESYO AA 26614
Telephone: (232) 6277
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