




















































































































































































































































































































































































































DESCRIPTION 
The M54219L is an 12 L semiconductor integrated circuit 
consisting of a divider circuit which provides seven types of 
frequency divide ratios. 

FEATURES 
• Built-in regulated power supply 
• Maximum operating frequency fmax = 3.0MHz 

• Reset function 
• Selectable divide ratio 

1/2,1/4,1/6,1/8,1/10,1/12, or 1/16 
• Wide supply voltage range (Vee = 4.0 - 14.5V) 
• Low power consumption (Icc = 3mA for Vee = 14.5V) 

APPLICATIONS 
General consumer equipment, frequency dividers 

FUNCTION 
The M54819L is designed for use as a general purpose 
frequency divider and consists of a regulated power supply, 
and dividers with divide ratios of 1/3, 1/5, and 1/16. 

The output frequency division ratio is selectable and 
determined by a 3-input binary coded division ratio input. 
This allows the selection of one out of seven division ratios 
(1/2, 1/4, 1/6, 1/8, 1/10, 1/12, or 1/16). The output is a 
current source/sink type output capable of sourcing 100J..lA 
and sinking 1.6mA. 

The built-in regulated power supply operates over a wide 
voltage range from 4.0 to 14.5V. A current injection input 
is provided to increase operating speed. By supplying this 

BLOCK DIAGRAM CURRENT INJECTION INPUT 
Ini 
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MS4819L 

PRESETTABLE DIVIDER 

PIN CONFIGURATION (TOP VIEW) 

Vee 

SELECTION INPUT 

COUNT INPUT 

GND 

�~� 
CURRENT INJECTION Inj ___ �~� 

INPUT �~� 

OUTPUT OUT+-

SELECTION INPUTS { 

5,-+ 

52-+ 

* : NORMALLY OPEN 

Package Outline 8P5 

pin with current, the input count frequency can be raised 
to a maximum of 3MHz. 

Resetting is accomplished by setting all the division ratio 
inputs to high-level, whereupon the internal divider circuits 
are cleared, the output going to low-level. 

PRESETTABLE FUNCTION TABLE 

c 5, H H H L L L H L 
g �~� 

52 H L H H H L L L u �~� 

w '" 
�~� �,�~� 

53 H H L H L H L L 

Output 
Reset Y:. �~� Yo Va )i, Y.z )i, divide ratio 

�5�~�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-

COUNT INPUT T 3 f:: 
:::J 
U 
a: 
u 

L-__ -----101---------------- -----I 
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PRESETTABLE DIVIDER 

ABSOLUTE MAXIMUM RATINGS (Ta=-20-+75t. unlessotherwisenoted) 

Symbol Parameter Conditions Limits Unit 

Vee Supply voltage 15 V 

I Count input T 4 V 
V, I nput voltage 

I Selection inputs $1. $2, $3 15 V 

Vo Output voltage 6 V 

Topr Operating temperature ~20-+75 "C 

Tstg Storage temperature -55- + 125 "C 

RECOMMENDED OPERATING CONDITIONS (Ta=-20-+75'C. unless otherwise noted) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

Vee Supply voltage 4 14.5 V 

IOL Low-level output current 1.6 mA 

ELECTRICAL CHARACTERISTICS CTa=25t. unless otherwise noted) 

Symbol Parameter Test conditions 

High-level input Count input T 

V'H voltage Selection inputs 51 . $2, $3 

Low-level input Count input T 

V'L voltage Selection inputs 51, $2, $3 

Vee=7V, IOH=-O.lmA 
VOH High-level output voltage 

Vce=4V, IOH=-O.lmA 

VOL Low-level output voltage Vcc=7V, IOL=1.6mA 

High-level input Count input T Vec=14.5V. V,=lV 
"H current Selection inputs 51 , 52, $3 VcC=14.5V, V,=14.5V 

Low-level input Count input T VCC=14.5V, V,=0.2V 
"L current Selection inputs 51, S2 S, Vee=14.5V, V,=OV 

lOS Output short-circuit current Vce=14.5V. VO=OV 

leo Circuit current Vee=14.5V. V,=Voe Ipins 2, 7, 81 

APPLICATION EXAMPLE 
Capstan motor control application (1/128 divider) 

678Hz 

,---------------~------~-------Vcc 

5029Hz 

• MITSUBISHI 
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limits 
Unit 

Min Typ Max 

0.9 V 

2 V 

0.3 V 

0.6 V 

2.4 V 

0.8 V 

0.4 V 

1.5 mA 

100 !1 A 

-10 !1 A 

-100 !1 A 

-0.1 -1 mA 

3 5 mA 
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DESCRIPTION 
The M58478P, M50121P and M50122P are semiconductor 

integrated circuits which use aluminum-gate CMOS tech­

nology. The M58478P produces a frequency of 1/59719 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 
The M58478P, M50121P and M50122P have a program­

mable counter consisting of a 17-stage binary frequency 

divider which provides one of two frequency-dividing ratios 

as selected by the state of the N input. 

BLOCK DIAGRAM 

17 ·STAGE OSCILLATOR/DIVI DER 

PIN CONFIGURATION (TOP VIEW) 

DIVIDED 
FREQUENCY OUT - 1 

OUTPUT 
Voo (4.75-8.5V) 

(ov) Vss 7 .... TUNER ~'1~lFD6RM 
FREQUENCY OUTPUT 

DIVIDING RATIO N .... 3 6 .... OSC OUTgtCf~~TION 
SELECTION INPUT 

~0~il+ RESET .... 4 5 .... OSC IN fJ~0~LATION '---__ .r~~ 

Outline 8P4 (M58478P) 
(M50121 p) 
(M50122P) 

Table 1 Input versus output frequencies 

(MHz) State of (Hz) 
Type I nput frequency the N input Output frequency 

3.579545 H(open) 59.94 
M58478P 

4.433618 L 50.00 

H(open) 61.46 
M50121P 3.579545 

L 58.28 

H(open) 51.48 
M50122P 4.433618 

L 48.15 

OSCILL~~~8Y OSC IN 5 
17~STAGE BINARY 

FREQUENCY DIVIDER 

DIVIDED 
lOUT FREQUENCY 

OUTPUT 

DSCILM+~8~ OSC OUT 6 

SHAPED~ 
WAVEFORM TUNER 7 

OUTPUT 

RESET INPUT RESET 41---------' 
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FUNCTIONAL DESCRIPTION 
Crystal Oscillator 

A crystal oscillator is obtained by connecting a quartz 

resonator element between pins OSC IN and OSC OUT, 

and capacitances CLI and CLO between the two p,ins and 

Vss (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 Ce . 

Output Frequency 

The frequency dividing ratio depends on the state of the N 

input. Table 2 summarizes the frequency dividing ratios and 

duty cycles as they are related to this N input. An example 
of a divided frequency output waveform is shown in Fig. 1. 

When i~put N is open (or high): 

OUT ---, I L 
NO. OF INPUT I I --I 
CLOCK PULSES 26953COUNTS' 32766 COUNTS 

When input N is low: 

OUT -----, I L 
~202: ~~~~;S L55906 COUNTS----L32766COUNTS j 

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 resisto'rs are provided at inputs Nand RESET, 

eliminating the need for external resistors. The standard 
resistance of the pull-up resistor is 20KD.. 

Frequency Dividing Ratio 

The frequency-dividing ratio is determined by the data 

input of the programmable counter consisting of a 17-stage 
binary divider. 

17-STAGE OSCILLATOR/DIVIDER 

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 

State of 
Divided Divided 

Type Frequency- frequency frequ~ncy 
the N input dividing ratio output low-level output high-level 

~~~~~-
I--period_ 

H 59719 32766 
M58478P 

L 88672 55906 32766 

H 58239 25473 32766 
M50121P 

L 61425 28659 32766 

H 86118 53352 32766 
M50122P 

L 92077 59311 32766 

• MITSUBISHI 
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17-STAGE OSCILLATOR/DIVIDER 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Conditions Limits Unit 

VOO Supply voltage -CF.3-9 V 

VI Input voltage 
When respect to V SS 

VSS;O;VI;O;VOD V 

Pd Maximum po.wer 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.unlessotherwisenoted) 

Limits 
Symbol Parameter Unit 

Min Typ Max 

VOO Supply voltage 4.75 8.5 V 

VSS Supply voltage 0 V 

VIH High-level input voltage VOO-O .5 V 

VIL Low-level input voltage 0 .5 V 

VI Gscillati,?n input amplitude voltage 0.3 Vpp 

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=25°C. Voo~6.5V. VSS~OV. fIN~4.5MHz. unless otherwise noted I 

Symbol Parameter 

VOO Supply voltage 

100 Supply current 

VIH High-level input voltage 

VIL Low-level input voltage 

VOH High-level output voltage 

VOL Low-level output voltage 

IOH High-level output current 

IOL Low-level output current 

RI Pull-up resistance, N and RESET Inputs 

VI Oscillation input amplitude voltage 

f MAX Maximum operating frequency 

Test conditions 

Ta=-30-70°C 

N and RESET inputs and outputs open 

VO=VSS 

VO=VOO 

Voo~4.75V 

VOO-4.75V 

•. MITSUBISHI 
;"ELECTRIC 

limits 

Min Typ 

4.75 

Voo-O .5 

VD[,O .5 

-2 

2 

20 

0 .3 

5 .5 

Unit 
Max 

8.5 V 

5 mA 

V 

0.5 V 

V 

0.5 V 

mA 

mA 

kQ 

Vpp 

MHz 
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17-STAGE OSCILLATOR/DIVIDER 

APPLICATION EXAMPLES 

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

,-__ -'S"-I osc IN 

X'TAL 

(2) External Input Signal Connections 

Input signal 

OSC IN 

Approx 1000 P F 

4.7S-8.SV 

Voo 

MS847SP OUT 1-'-1 __ 

Vss 

, GND 

4.7S-S.SV 

Voo 

M S8478P OUTt----

Vss 
2 

, GND 
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DESCRIPTION 
The M58479P and M58482P are electronic timer ICs 

developed by aluminum-gate CMOS technology. Use of 

these ICs 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: 200/J.W (typ), 750/J.W (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-delaysettableto 10, 60,or600timesfundamental 

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) 

BLOCK DIAGRAM 

MITSUBISHI LSls 

MS8479P, MS8482P 

CMOS COUNTER/TIMERS 

PIN CONFIGURATION (TOP VIEW) 

(OV)VSS 

OSCI[EIfrf5~ AD J -+ 2 

~;;;1:::: : 
INHIBIT 

INPUT 

FUNCTION 

OS3 +- 5 

VDD (1.4-9V:M 58419P) 
3 -9V:M58482P 

ZO ZENOR OIODE 

Outline 14P4 

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. 

DIVIDING RATIO SELECTIVE INPUT 
FOR COUNTER 

OSCILLATION 
INPUT/OUYPUTS OS 2 {

OS 1 3 

OS3 

PRECISE 
OSCILLATION 
FREQUENCY 

ADJUSTMENT 

3-66 

INH 
INHIBIT 
INPUT 

RESET 
RESET 
INPUT 

~ 
01 02 
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14 Voo (1.4- 9 V:M58419P) 
3 - 9 V : M 58482P 

----~-----{1 Vss (OV) 

'-------{13 ZO ZENOR DIODE 



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 (VDD ), 

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 RFcl between terminals OS1 and OS3 

and an external capacitor (oscillation capacitor CFC ) 

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 To is obtained by the following equation: 

f I V TR I VOO-VTR \ 
To=-RFc'CFcl nVOO+VBE + nVOO+VBE f "'(1) 

Where, 

R FC: Resistance of external resistor 

CFC : Capacitance of external capacitor 

VTR : Transition voltage of the first inverter in the 

oscillation circuit 

V DO: Supply voltage 

V Be : Forward rising voltage of the diode in terminal 

OS1 (0.3-0.7V) 

Automatic-Reset Function 
The M584 79P hasa power-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 Vss. 

Reset Function 
When the RESET input turns low (Vss), oscillation of the 

oscillator can be stopped and the counter reset. 

Inhibit Function 
When terminal INH turns low (Vss) while the timer is in 

action, the oscillation halts. When input IN H is turned high 

or returned to OPEN afterwards, it starts to count residual 

time. 

MITSUBISHI LSls 

MS8479P, MS8482P 

CMOS COUNTER/TIMERS 

Counter 
This counter consists o.f 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. 

01 02 Number of pulses Time delay Typical time 
counted delay applied 

H H 1024 Tt 1 min 

L H 1024 X 10 Tt Xl0 10min 

H L 1024Xl0x6 T t xlOx6 1 h 

L L 1024 X lOX 6 X 10 T t XlOX6Xl0 10h 

Where. Tt~ToXl024 

To IS 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. 

OUT3 is an open-drain output with period 1/8 of the 

time delay r and can be used to drive a TTL in a separate 

(5V) power supply line. Thus, if a M53290P counter and a 

M53242P binary-to-decimal decoder are connected to 

OUT3, 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 Vss. 

Fine Adjustment of Oscillation Period 
A variable resistor can be connected between terminals 

ADJ and Vss , enabling precise adjustment of the period of 

the oscillator. However, when not used for fine adjustment, 

ADJ should be connected to Vss. 

• MITSUBISHI 
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ABSOLUTE MAXIMUM RATINGS 
Symbol Parameter Conditions 

VOO Supply voltage 

V, Input voltage 
With respect to V 55 

Pd Maximum power dissipation Ta=25'C 

Topr Operating free-air temperature range 

Tstg Storage temperature range 

RECOMMENDED OPERATING CONDITIONS ITa = -30 -75"C. unless otherwise noted I 

limits 
Symbol Parameter Unit 

Min Nom Max 

I M58479P 7.4 9 V 
Voo Supply voltage 

I M58482P 3 9 V 

Izo Zenor current 10 rnA 

RFC Feedback resistance 0 .005 10 MQ 

CFC Oscillation capacitance 0.001 1 ,.,F 

RFC Resistance for fine· adjustment of oscillation frequency 0 100 kQ 

V ,H High-level input voltage, RESET, INH, 0 1 ,01 0. 7XVOO VOO VOO V 

V ,L Low-level input voltage, RESET, INH, 0 1 , D2 0 0 O. 3XV OO V 

ELECTRICAL CHARACTERISTICS (Ta=25'C. unless otherwise noted I 

Symbol 

VZD 

100 

VRE 

VTR 

R, 

IOH 

IOL 

IOZH 

IOL 

IOL 

VOL 

3-68 

Parameter Test conditions 

Zenor voltage 
IzO=2rnA 

IzO=10rnA 

M58479P 
Voo=7.5V .CFC=O.Ol,.,F. RFC= lMQ 

Sup~ly current 
RADJ=OQ, Input/output open 

M58482P 
Voo=7.5V. CFc=O.Ol,.,F. RFC= lMQ 

R ADJ = OQ , Input/output open 

Supply voltage at the time of 
automatic-reset release M58479P 

Transition voltage of first Inverter in the oscillator VoO=7 .5V. RAOJ=OQ 

Pull~up resistance: RESET. INH. DI. D2 M58479P 
Inputs M58482P 

High-level output current. OUTl and OUT2 outputs VOO=7 .5V, VO=OV 

Low-level output current. OUT1. OUT2, and OUT3 outputs VOO=7.5V. Vo=7.5V 

Off-state output current. OUT3 output Voo=7 .5V, Vo=7 .5V 

Low-level output curren't: OUTI.OUT2. and OUT3 outputs VOO=7 .5V. VO=O .4V 

low-level output current: OUTt. OUT2. and 
OUT3 outputs M58482P VOO=4.5V. VO=0.4V 

low-level output voltage: OUT1, OUT2. and OUT3 outputs VOO=7.5V 

• MITSUBISHI 
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Limits Unit 

-0.3-9.5 V 

VSS"; VI"; VOO V 

250 rnW 

-30-75 'c 
-40-125 'c 

limits 
Unit 

Min Typ Max 

7.4 8.2 9 V 

7.5 8.2 9 V 

0.25 1 rnA 

25 100 ,.,A 

3 .1 5.4 V 

2.9 4.8 V 

10 20 30 kQ 

25 50 75 kQ 

5 10 rnA 

10 20 rnA 

1 J.l.A 

1 .6 rnA 

1 .6 rnA 

0.1 V 



APPLICATION EXAMPLE 

12V 
-Boo 

ZZZ+ 

113 1 14 

Vss ZO Voo 

'" 

,~ 
OS1 OUT3 

12 

IfRFe 4 OS2 OUT1 f;o 
M58479P 

5 OS3 

R 

AOJ RESET 

AOJ !l" 
< 6 

- I INH 01 02 

m, T 
1 

.r 
1 

J 
1 
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CMOS COUNTER/TIMERS 

5V 

-7-

r--

RO(9)1 fs-
TA RO(9)2 ~ 14 

GNO r;o----
M53290P ?i77 Ji 

1 
.. 5 Vee 

rz 
t-"J 

} 
) 

'i6 Vee 

~9 
~Ir 

/ 

'*' 
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30-FUNCTION REMOTE-CONTROL TRANSMITTERS 

DESCRIPTION 
The M58480P 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. In the 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: .......................... 2.2V 8V 

• Low power dissipation: 
Non-operating condition (V DO = 3V) : ...... 3nW (typ) 

PIN CONFIGURATION (TOP VIEW) 

(DV) Vss 

SCANNER 
OUTPUT 

Voo (2.2-8V) 

OUTPUT 

KEY INPUT 

: ...... 3p.W (max) Outline 16P4 

• On-chip oscillator 
• Low-cost LC/L or ceramic oscillator' used in determining 

reference frequency (480 kHz or 455 kHz) 

• Low external component count 

• Low transmitter duty cycle (3.6%) for minimal power 
consumption 

APPLICATIONS 

• Remote-control transmitters for TV and other applica' 

tions 

11 

12 

i3 
KEY INPUT 

I, 

15 

L 

KEY· IN 
ENCOOER 

SCANNER 

¢A ¢B ¢C ¢O ¢E 

~ 
SCANNER OUTPUT 

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. 

INSTRUCTION DECODER 

TIMING 
GENERATOR 

ose IN OSC OUT 

'------v----' 
OSCILlATOR INPUT/OUTPUT 

CODE 
MODUlATOR 

OUT 

OUTPUT 

*"'" (,,-w) f ,,, (W) 

3-70 
• MITSUBISHI 

.... ELECTRIC 



MITSUBISHI LSls 

MS8480P, MS8484P 

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 An example of an oscillator (using a ceramic resonator) 

M58480P 
OR 

M58484P 

CERAMIC RESONATOR SFB455R OR 
CSB455A 
(MAOE BY MURATA 
SEISAKUSHO) 

..... ~T';.;..--__ - ........ CLI. CLO : 30pF(Voo=3V) 

50pF(Voo=4.5. 6V) 

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

M58480P 
OR 

M58484P 

L : 2.5mH 

CLI. CLO: 90pF 

C : O.1"F 

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 osci lIator when none of the keys are depressed. 

Key Input 
Thirty different commands can be input by a 6 x 5 key­

board matrix consisting of inputs 11 -16 and scanner 

outputs !/JA-!/JE. 

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 !/JA, !/JB, !/>C, !/JO, and !/JE, and in the same scanner 

output, h, 12 ,1 3 ,1 4 ,1 5 , and 16 . 

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 

~r output 
Key input 

<PE <Po <Pc ¢B ¢A 

I, CH1 CH2 CH3 CH4 
POWER 
ON/OFF 

12 CH5 CH6 CH7 CH8 
CH 
UP 

13 CH9 CH10 CH11 CH12 
CH 
OOWN 

I, CH13 CH14 CH15 CH16 
va 
UP 

15 
BR BR BR 

MUTE 
va 

UP OOWN '/2 DOWN 

16 
CS CS CS 

CALL 
va 

UP DOWN '/2 '13 

Transmission Commands 
Table 2 shows the 30 commands that can be transmitted 

by 6-bit PCM codes (01 - 0 6 ), 

The code 000000 is not assigned for preventing error 

operations. 

Table 2 Relation between the commands and the trans­

mission codes 

Transmission code 
Function Remarks 

D, D2 D3 D4 Ds D6 

1 0 0 0 0 0 CH UP 

0 1 0 0 0 0 CH DOWN 

1 1 0 0 0 0 va UP 

0 0 1 0 0 0 va DOWN 

1 0 1 0 0 0 BR UP 
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 0 0 MUTE 

0 1 0 1 0 0 VO('h) 

} Normal;zat;on of analog 1 1 0 1 0 0 BR('/2) 

0 0 1 1 0 0 CS( 'Iz) 
1 0 1 1 0 0 CALL 

0 1 1 1 0 0 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 

1 0 1 0 1 0 CH 6 

0 1 1 0 1 0 CH 7 

1 1 1 0 1 0 CH 8 
Channels selected directly 

0 0 0 1 1 0 CH 9 

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 
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Transmission Coding 
When oscillation frequency fosc is 480kHz, transmission 

of data code is executed as follows: when f osc is other than 

480 kHz, period is multiplied by 480 kHz/fosc and its 

frequency by fosc/480 kHz. 
A single pulse is amplitude·modulated by a carrier of 

40 kHz, 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 

I 

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 fn­

creased on the same power consumption. 

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

.1 1,25,us 

Fig. 4 Distinction between the bits "1" and "0" 

O.5ms 
I I' 

~ 
I. 4ms ,I 

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

010100) 
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ABSOLUTE MAXIMUM RATINGS 
Symbol Parameter Conditions Limits Unit 

Voo Supply voltage With respect to Vss -0.3- 9 V 

V, Input voltage VSS~VI ~Voo V 

Va , Output voltage VSs~Vo~Voo V 

Pd i Maximum power diSSipation Ta ~ 25"C 300 rnW 
--

Topr Operating free-air temperature range - 30-70 ·C 

Tstg Storage temperature range -40-125 "C 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter 
liMits 

Unit 
M,n Norn Max 

VOO Supply voltage 2.2 8 V 

lose Oscillation frequency 
455 kHz 

480 kHz 
V ,H High-level input voltage, 11~16 0.7XV OO Voo Voo V 

V,L Low-level input voltage, 1,-16 0 0 0.3XVoo V 

ELECTRICAL CHARACTERISTICS (Ta~25"C. unless otherwise noted) 

Symbol Parameter 

VOO Operational supply voltage 

100 Supply voltage during operation 

100 Supply voltage during non-operation 

R, Pull-up resistances. 11 -16 

10L Low-level output currents. ¢A - ¢E 

10H High-level output current, OUT 

Test conditions 

Ta~-30-70·C, jose = 455kHz 

I VOO~ 3 V 
jose = 455kHz 

I Voo= 6 V 

VOO~ 3 V 

VOO= BV 

Voo= 3 V, Vo= 3 V 

VOO= 6 V, VO= 6 V 

Voo= 3 V, Vo= 0 V 

VOO= 6 V, VO= 0 V 

• MITSUBISHI 
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Limits 
Unit 

Min Typ Max 

2,2 8 V 

0.1 0.5 rnA 

0.5 2 rnA 

1 pA 

5 pA 

20 kQ 

O. 2 0,5 rnA 

1 2 rnA 

-5 -10 rnA 

-15 -30 rnA 
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DESCRIPTION 

The M58481 P is a 30-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 

16 functions at the receiver. 

The M58481 P is intended for use with an M58480P or 

M58484P transmitter. 

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 (40 kHz 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 M58481 P receiver 

as well 

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

• Can be connected with an M51231 P or equivalent 
touch-control channel selector. 

BLOCK DIAGRAM 
(8-14V) 

AUTOMATIC CLEAR INPUT AC 3 

TRANSMISSION SIGNAL INPUT Sl 

PIN CONFIGURATION (TOP VIEW) 

(OV) VSS-+ 1 

~t~~AfT~~?;~ 51 
POWER-ON 

RESET INPUTj 
KEY INPUT 

SCANNER[ OUTPUT 

<Po+- 11 

OSCILLATOR{ 05CIN-+ 12 
NPUT/OUTPUT OSCOUT +- 1 

(4.5-8V) VOO 

APPLICATION 

28 -+IR FJ81t"1~~~ 

__ CHANNEL 
27 -+ CH RESET }OUTPUT 
26 -+ CH UP CONTROL 

__ OUTPUT 
25 -+CHOOWN 

Outline 28P4 

jCHANNEL 
CONTROL 
OUTPUT 

b~¥"'e~rWl(oL 
OUTPUT 
CONTROL 
OUTPUT 
SOUND MUTE 
INDICATION 
OUTPUT 

}D/AOUTPUT 

• Remote-control receiver for TV or other applications 

FUNCTION 
The M58481 P is designed to decode and execute instruc­

tions after three successive receptions of the identical 

instruction code, providing a good nois~ immunity. 

Instructions comprise direct 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, 16 functional instructions can be entered 

from the receiver. 

26 CHUP } 

25 CHOOWN CHANNEL CONTROL OUTPUT 

CHRESET 

IR ,05CINvOSCOU~ CALL ~ 
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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.l An example of an oscillator (using ceramic resonator) 

M58481P 

CERAMIC RESONATOR SFB455R OR 
CSB455A 
(MADE BY MURATA 
SEISAKUSHOI 

: 50-150pF 

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

M58481P 

L : 2.5mH 

CLI, CLD: 90pF 

C : 0.1J.'F 

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 circlJit. 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. 

SI 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 SI input circuit 

for preventing spurious operation due to noise. 

Fig. 3 SI input waveform (when applied through a capaci­

tor coupling) 

Above 15U~~---Ir----I---'~~_ 
Above 1.5~ ~~~_____ _ ____ -_~r 

Fig. 4 SI input waveform (when applied directly) 

Voo nnnm---nn I---"L 
vss-_ml. .. ..JUI'--______ --...J. 

Fig. 5 SI input waveform (when applied directly) 

:::mJ[:::~ I ___ .. r 

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 

0, 0, 03 04 0 5 
Function Remarks 

06 

1 0 0 0 0 0 CH UP Channel up 

0 1 0 0 0 0 CH DOWN Channel down 

1 1 0 0 0 0 va UP 

0 0 1 0 0 0 va DOWN 

1 0 1 0 0 0 BR UP 
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 0 0 MUTE Sound mute on/off 

0 1 0 1 0 0 VOl '13) 
} Normalization of analog control 1 1 0 1 0 0 BR( 1/,) 

0 0 1 1 0 0 CSt '/,) 

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 

1 0 1 0 1 0 CH 6 

0 1 1 0 1 0 CH 7 

1 1 1 0 1 0 CH 8 
Channels selected directly 

0 0 0 1 1 0 CH 9 

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 
16 different instructions can be input by a 4 x 4 keyboard 

matrix consisting of inputs I, -16 and scanner outputs 

¢A-¢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. 
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Table 2 Relations between keyboard matrix and instruc­

tions 
~ Scanner output 

¢o ¢c ¢B ¢A 
Key input "-.... 

11 
OH OH OH POWER 
RESET DOWN UP ON/OFF 

12 MUTE 
VO VO' 

VO( lfJ) 
DOWN UP 

VO(lfJ) 
BR BR 

13 BR( 1fz) BR( 1fz) 
OS( 1fz) DOWN UP 

I. OALL 
OS OS OS( liz) 
DOWN UP 

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 I R _ Table 2 shows the relations 

between the keyboard matrix and the instructions. 

Analog Outputs (VO. SR. CS) 
As three 6-bit 0/ 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 fosc= 

480 kHz) and minimum pulse width is 12.5~. 

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 (Val. 

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 va 

goes low, and output MUTE goes high. 

Sound mute is automatically released from ON when 

va 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 • 

I n 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 fose =480kHz) 

OHRESET~ 

OH UP 

channel switching, is controlled by a single pulse appearing 

at output CH UP or CH DOWN, allowing connection to the 

M51231 P or equivalent touch-control channel selector IC. 

During direct channel selection or up-down channel 

switching, output va goes low for 25-50ms. 

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

Channel number 
Address outputs 

Po Pl 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-hl. va 

(1/31. BR (1/2), and CS (1/2) (</>0-1 3 ). 

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 res!!t function when power is on to the .M58481 P. 
Activation of the power-on reset function sets outputs 

va, 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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ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Conditions 

Voo Supply voltage With respect to Vss 

V, Input voltage 

Vo Output voltage 

Pd Maximum power diSSipation Ta~25"(; 

Topr Operating free"air temperature range 

Tstg Storage temperature range 

RECOMMENDED OPERATING CONDITIONS 
Limits 

Symbol Parameter Unit 
Min Nom Max 

Voo Supply voltage 4.5 8 V 

455 kHz 
lose Oscillation frequency 

480 kHz 

V, Input voltage. 51 3 Vp~p 

V ,H High-level input voltage, 11 ~ 14 0.7XV oo Voo Voo V 

V,L Low-level input voltage, 11 ~14 0 0 0.3XVoo V 

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

Symbol Parameter Test conditions 

Voo Operating supply voltage Ta= -30-70"(;. losC=455kHz 

100 Supply current 
Voo~5V. 

Voo=8V. 

losc=455kHz 

lose =455kHz 

R, Pull-up resistors. 1,-1, 

IOL low-level output currents, ¢A - ¢O Voo~8V. Vo~8V 

IOL Low-level output currents, CH UP. CH DOWN, CH RESET Voo~8V. Vo~8V 

IOZH Off-state output currents. CH UP. CH DOWN. CH RESET Voo~8V. Vo~8V 

IOH High-level output currents. PO-P3 Voo~8V. Vo~OV 

IOL Low-level output currents. Po - P3 Voo=8V. Vo~8V 

IOH High-level output currents. VO. BR. cs Voo~8V. Vo~OV 

IOL Low-level output currents. VO. BR. CS Voo~8V. Vo~8V 

IOH High-level output currents. POWER ON/OFF. CALL. MUTE VOD~8V. Vo~OV 

IOL Low-level output currents. POWER ON/OFF. CALL. MUTE VDD~8V. Vo=8V 

IOH High-level output current. IR Voo~8V. Vo=OV 

IOL Low-level output current. IR Voo=8V. Vo~8V 

APPLICATION EXAMPLE 

RECEPTION 
INDICATION 

/, CHANNEL 
/' c6m~6L 
~ 

ANALOG OUTPUT 

(+) POWER SOURCE 
(4.5-8V) 

• MITSUBISHI 
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Limits Unit 

-0.3-9 V 

VSS;'i;V, ;'i;Voo -

Vss;'i;Vo;'i;Voo -

300 mW 

-30-70 'C 

-40-126 "(; 

L:mits 
Unit 

Min Typ Max 

4.5 8 V 

0.4 1 mA 

1.5 3 mA 

20 kQ 

3 mA 

15 mA 

1 /.I A 

-0.5 mA 

15 mA 

-5 mA 

10 mA 

-15 mA 

3 mA 

-10 mA 

3 mA 
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DESCRIPTION 

The M58485P 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 -14 V 

• 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 (40 kHz 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 Df 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 M51 231 P or equivalent 

touch-control channel selector 

BLOCK DIAGRAM (8-14V) 

AUTOMATIC CLEAR INPUT 

KEY INPUTS I, 

TRANSMISSION SIGNAL INPUT 51 

12 . 13 

PIN CONFIGURATION (TOP VIEW) 

pOWl~pt(N POWER ON-+ 1 

(Ov) Vss 2 
TRANSMISSION 

SIGNAL INPUT 
POWER·ON 

RESET INPUT 

KEY INPUT{ 

;~~m[ 

APPLICATION 

Outline 28P4 

RECEPTION 
INDICATING 
OUTPUT 

}
CHANNEL 
CONTROL 
OUTPUT 

jCHANNEL 
CONTROL 
OUTPUT 

1 -+P3 POWER ONI 
O POWER OFF CONTROL 

2 -+ ON/OFF OUTPUT 

19 -+CALL 8B~~B?L 
SOUND MUTE 
INDICATION 
OUTPUT 

}D/A OUTPUT 

• 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. 

20 6~1~F~ t;<G"!"pE0!r0N/OFF CONTROL 

1 POWER POWER ON INPUT 
ON 

CHANNEL CONTROL 
OUTPUTS 

IR 05CIN OSCOUT CALL 
'---v-----' 

RECEPTION OSCILLATOR CONTROL 
IN8L'i-~1J?N INPUT/OUTPUT OUTPUT 

~ 
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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) 

M58485P 

CERAMIC RESONATOR SFB455R OR 
CSB455A 
IMAOE BY MURATA 
SEISAKUSHOI 

: SO-1S0pF 

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

M58485P 

L : 2.SmH 

CLI. CLO: 90pF 

C : 0.1pF 

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. 

SI 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 SI input circuit 
for preventing spurious operation due to noise. 

Fig. 3 51 input waveform (when applied through a capaci­
tor coupling) 

Above 2'5H~~~_I~~~r--1-
Above 2 5V~~[ __ . __ 

Fig. 4 51 input waveform (when applied directly) 

Voo nnw·----nn 1----·-lliL 
V55~~L .. .JUI ' 

Fig. 5 51 input waveform (when applied directly) 

:::-._~:::~ If _____ r 

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 
Function Remarks 

0102 0304 Os 06 

1 0 0 0 0 0 CH UP Channel up 

0 1 0 0 0 0 CH DOWN Channel down 

1 1 0 0 0 0 va ,UP 

0 0 1 0 0 0 va DOWN 

1 0 1 0 0 0 BR UP 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 0 0 MUTE Sound mute on/off 

0 1 0 1 0 0 VO(11J ) 
} Normalization of analog control 

1 1 0 1 0 0 BR( 1/2 ), cst 112) 

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 

1 0 1 0 1 0 CH 6 

0 1 1 0 1 0 CH 7 

1 1 1 0 1 0 CH 8 

0 0 0 1 1 0 CH 9 
Channels selected directly 

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 
It is possible to input 12 different instructions by the 3 x 4 
keyboard matrix consisting of inputs 10-13 and scanner 
outputs ¢A-¢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 11 , 12 , and 13 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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Table 2 'Relations between keyboard matrix and instruc­
tions 

~t 
Key Input 

1>0 1>0 1>8 1>A 

CH VO BR cs I, 
UP UP UP UP 

CH VO BR CS 
12 

DOWN DOWN DOWN DOWN 

POWER VO(1/3 ) 
13 MUTE BR(1/2 ) CALL 

ONIOFF cst '/2) 

Indication of Reception 
As soon as an identical code is received three times, the 

output I R 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 1.25 kHz (when fosc= 

480 kHz) and minimum pulse width is 12.5~s. 

Analog values can be incremented/decremented at a rate 

of about 1 step/D.l sec through the remote control or the 

key input. The time required for increasing ~he 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 (Va), 

1/2 (SR, 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 va 
goes low, and output MUTE goes high. 

Sound mute is automatically released from ON when va 
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-P3 • 

I n 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 

M51231 P or equivalent touch-control channel selector IC. 

Table 3 Relations between channel number and address 

output PO~P3. 

Address outputs 
Channel number 

Po P, P2 P3 

1 a a a a 
2 1 a a a 
3 a 1 a a 
4 1 1 a a 
5 0 0 1 0 

6 1 0 1 0 

7 0 1 1 0 

8 1 1 1 1 

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 

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

CH RESET ~r----l 

U I, J.~ 
2~6ms Qams Q8ms 

During direct channel selection or up-down channel 

switching, output va goes low for 25-50ms. 

Outputs, CH UP, CH DOWN, CH RESET, and PO-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 
va, SR, 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. 

3-80 
'MITSUBISHI 

;"ELECTRIC , 



MITSUBISHI LSls 

M58485P 

29-FUNCTION REMOTE-CONTROL RECEIVERS 

ABSOLUTE MAXIMUM RATINGS 
Symbol Parameter Conditions 

VOO SUpply voltage With respect to Vss 

V, Input voltage 

Vo Output voltage 

Pd Maximum power diSSipation Ta=25"(; 

Topr Operating free-air temperature range 

T5t9 Storage temperature range 

RECOMMENDED OPERATING CONDITIONS 

Symbol 
Limits 

Parameter Unit 
Min Nom Max 

VOO Supply voltage 8 12 14 V 

fose Oscillation frequency 
455 kHz 

480 kHz 

V, Input voltage 5 V p_p 

V'H High-level input voltage, 11~13 0.7XVDO VDD VDD V 

V'L Low-level input voltage, 1,-13 0 0 0.3XVDD V 

ELECTRICAL CHARACTERISTICS (Ta O~ 25·C. VDD = 12V. unless otherwise noted) 

Symbol Parameter 

VDD Supply voltage 

100 Supply current 

R, Pull-up resistance, 11 -13 

IOL Low-level output currents. ¢A - ¢O 

IOL Low-level output currents. CH UP. CH DOWN. CH RESET 

IOZH OU-state output currents. CH UP. CH DOWN CH RESET 

IOL low-level output currents, Po ~ P3 

IOZH Off-state output currents. Po - P3 

IOH High-level output currents. VD. SR. CS 

IOL low-level output currents. va. SR. CS 

IOH High-level output currents. POWER ON/OFF. CALL. MUTE 

IOL low-level output currents. POWER ON/OFF. CALL. MUTE 

IOH High-level output current. IA 

IOL low-level output current. IR 

APPLICATION 
EXAMPLE 

Test conditions 

Ta=-30-70·C. fose = 455kHz 

fose=455kHz 

Vo=12V 

VO=12V 

VO=12V 

Vo=12V 

VO=12V 

VO= 0 V 

Vo=12V 

VO= 0 V 

VO=12V 

VO= 0 V 

VO= 12V 

Limits 

-0.3-15 

Vss~V,~Voo 

Vss~V~Voo 

300 

--30-70 

-40-125 

Limits 
---

Min Typ Max 

8 12 14 

2 5 

20 

5 

20 

1 

20 

1 

-·7 

7 

-20 

5 

-15 

5 

RECEPTION 
INDICATION 

DISPLAY ON/OFf CONTROL SOUND ANALOG OUTPUT 
C~ANNEL NUMBER Ii] 

MUTE 

28 
IR 

(/ C~tI;j~EL 
CONTROL 
~ 

CHANNEL POWER C~W6N ;J; 
t!8~'11,L6C C~ru.pt6L ?/ 
~~ 

M58485P 

L-----r---------------------------------L--o(+1 POWER SOURCE 
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Unit 

V 

-

-

rnW 
"(; 

·C 

Unit 

V 

rnA 
kQ 

rnA 

rnA 
/.lA 

rnA 

/.lA 

rnA 

rnA 
mA 

rnA 

rnA 

rnA 
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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 LSI such as 
the M58485P or M58487 AP 

• Direct 16 (or 12) channel selection 

• Last channel memory function 

BLOCK DIAGRAM 

MITSUBISHI LSI. 

M58486AP 

VOLTAGE SYNTHESIZER 

PIN CONFIGURATION (TOP VIEW) 

(OV) vss 

~~~~~~~EC?~p~tr{ CEX -to 

BAND CONTROL{ B, -
INPUT/OUTPUTS B2-

B3-

{ 
CH UP --+ 6 

CHANNEL __ _ 
CONTROL CH DOWN --+ 7 

INPUTS CH RESET --+ 8 
MUTING 
CONTROL OUTPUT MUTE ~ 9 

TUNING 

vgt,~~S'i D-A OUT .. 10 

cci~~~~r TIME BAS E -+ 11 
INPUT AFT AFT' - 12 

CONTROL OUTPUT 

TUNING {DOWN -+ 13 
CONTROL 

INPUT UP ---.-.to 14 

POWER-ON ~~~5i AC ---to 15 

EAc"L~~KC~~~~3iCLOCK +- 16 

1~:~~/~u'i-~0~ DATA I/O .... 17 

EAROM MODE { C 1 +- 18 
CONTROL C2 ~ 19 
OUTPUTS C 3 .- 20 

(11-13V) Voo 

Outline 42P1 

APPLICATIONS 

CHANNEL 
POSITION 
DISPLAY 
OUTPUTS 

Electronic tuning systems for TVs, VTRs, and other 

electronic equipment. 

CE~~~~~~~~~~J~ CEX Zi)-"'---i~T-=--=--=-=t----:------Ir=:;:;:~;:::~=;=~~~~::i:=:;'~) DATA I/D ~~P~~~08~~G'T 
POWER"ON,~~iWr AC "I: 16 CLOCK EAROM CONTROL 

CHANNEL{ CH UP , 18 C'} EAR~~~Kog~TPUT 
CONTROL CH DOWN) 19 Cz CONTROL OUTPUTS 

INPUTS CH RESET 8 1'C3 

3-82 

I 
TUNING VOLTAGE· 
OUTPUT 

3 .Bl} BAND CONTROL 
4 Bz INPUT/OUTPUTS 
5 B3 

9 MUTE MUTING CONTROL 
OUTPUT 

40 0, } ACTUAL CHANNEL AND 
39 02 CHANNEL POSITION 

OSCIL 1---'---IL..£~~::...Jr---4 38 03 NUMBER DISPLAY 
I LA TOR I L...._.......r.-,3"'04 OUTPUTS 

L _____ 41 42 14 13 11 -~--~~S~4iX!ZJXZ~ 
OSC IN OSC OUT UP DOWN TIME BASE Voo Vss P,PZP3P4 

~ ~ (11-13V)(OV) CHA~TION 
CIRCUIT CONTROL DISPLAY OUTPUTS 
INPUT/OUTPUT INPUTS 
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FUNCTION 
The M58486AP voltage synthesizer, when used in conjunc­

tion with the M51251P linear sensor and M5G1400P 

EAR OM, 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 

tuni ng, last channel memory, channel position tab display, 

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 osciUator 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. 

Seramic resonator:CSB455C 
(made by Murata Seisakusho) 

CLI. CLO: SOpF-1S0pF 
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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 

~ 1>A 1>8 1>c 1>0 

I, 
CHP CHP CHP CHP 

1 S 9 13 

CHP CHP CHP CHP 
12 

2 6 10 14 

13 
CHP CHP CHP CHP 

3 7 11 15 

CHP CHP CHP CHP 
14 

4 8 12 16 

~ 1>A 1>8 1>c 1>0 

K, 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 MS. 
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 
Fig_ 1 An example of an oscillator (using a .ceramic resonator) channel selection mode and are supplied by the M51251P. 

L :2.SmH 

CLI CLO: 90pF 
: 0.11' F 

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

Key Inputs 
The M58486AP is provided with scanner outputs <PA - <Po, 
key inputs 11 - 14 and K1 - K3; 16-channel position 

selection can be achieved by using the 4x4 matrix formed 

by <PA - ¢o and 11 - 14 , In addition, the 4x3 matrix 

formed by <PA - <Po and K1 - K3 enables the input of 12 
commands. 

If two or more of the keys are depressed simultaneously, 

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 H) and 

the DOWN input is changed to a high level when the AFC 

signal falls below a threshold voltage (V L)' 

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

AFC VH ~----, --- I ---------

VL ____ ~----L ---- ---
I I, I ~ 
I I I I 
I : I I 
I I I I 

H-~----: I , I 
L I 

UP 

DOWN H -----------H 
L ; I~-----, , 

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 

81' VHF low band 

82 VHF high band 

83 UHF 

Three band inputs (B1 - B3) are provided on the 
M58486AP, the output corresponding to the currently 

selected band being high, with all other 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 Vss 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 EAR OM. 
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 sign!!1 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. 
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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 

AFT on/off control data 

UP ~ __________________ _ 

DOWN I r ------------1---

2 bits 

1 bit 

TIME BASE ~ --/1---------- t-----
....-; J 200ms , 

SWEEP 

15imsWITHIN I 
I i WRITE THE 

t ~~l~~~6~ 
MONITOR TIME 
BASE INPUT 

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

Fig. 5 A flowchart of the search method 
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TUNING VOLTAGE" OV 
BAND" B1 
CHANNEL POSITION 

NUMBER M " 1 
ACTUAL CHANNEL 

NUMBER N " 1 
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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 O-A 

converter analog output is set to the lower end of Bland 
the channel position number and actual channel number are 
both initialized to 1. 

After 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 O-A converter 
analog output is set to the lower end of band B 1, 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 B 1 or B2, and from 
the lower end of band B 1 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 EAR OM, 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 
B 1 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 B 1 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 

~ B1 B2 B3, B4 
Tuning voltage 

o ~'/4 1. 168 2.318 
9.228 

'/4~ '12 0.58 1. 16 

'i2~ 1 0.58 1. 16 4.61 

Total 2.32 4.63 13.83 

Note 1. The reference oscillator frequency is 455kHz. 

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 I/>c 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. 

3-86 
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la) FOR V-SEARCH Ibl FOR U-SEARCH lei 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. 
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EAROM Input/Output (CLOCK, C" C2, C3, DATA I/O) 
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 CI , 
C2 , and C3 used to specify the mode, and a data 
input/output DATA I/O. 

These inputs and outputs are controlled by the EAROM 
control circuit. The clock output is fixed at the Voo 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 
Z 

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 channel 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 (P, ~ P4 ) 
By connecting transistors and LEOs to the 4x4 matrix 
formed by the PI ~ P4 and rfiA ~ rfio 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 Voo. 

Channel Number Display (0, ~ 02) 
The output 0 1 ~ 0 4 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 rfio and rfis scan 
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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 01 ~ 04 used to display the actual channel 

number. 

P, ----~4-------~--~------_r~--------+_~ 
P2 ____ ~+_------~~------~--~------+-~ 
P3 I 

I I I 

P4 ----+--r------~I--~:--------~,~:--------~,--~,-
~ ~ ~ ~ i -2.25ms : l-

- 530", s ~ TIME DISPLAY 
~ IS DUTPUT 

Fig. 8 Timing example for outputs P, ~P 4 and rfiA ~rfiD 
(channel position = 7) 

When the 0 1 ~ 0 4 outputs are used to display the 

channel position number in binary form the rfiA and rfic 

scan signals are used for timing of the otuputs. For the 
channel positions 1 ~ 16, the 0 1 ~ 0 4 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 0 1 ~ 0 4 used to 
display the channel position number. The outputs 0 1 

through 0 4 use N-channel transistors in open drain configu· 

ration. When not used they should be connected to the Vss 
pin. 

1>A 

1>8 

1>c -+---rT--"" 
1>0 

0, 

Fig. 9 Timing example for outputs 0, ~04 and rfiA ~rfiD 
(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 Vss 
pin, the power-on reset function is enabled upon applying 
power to the M58486AP_ 

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 
M58487 AP, direct remote control of channel selection, 

channel up, and channel down functions is possible. 

MITSUBISHI LSls 

M58486AP 

VOLTAGE SYNTHESIZER 

Channel Lock Input (CH LOCK) 
By using the input combination of the key input K3 and 
the scan signal CPs, 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. 

• MITSUBISHI 
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VOL TAGE SYNTHESIZER 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Conditions Limits Unit 

VOO Supply voltage -0.3-15 V 

V, Input voltage With respect to Vss VSS~VI~VOO V 

Vo Output voltage VSS~VO~VOO V 

Pd Power dissipation Ta=25'C 300 mW 

Topr Operating temperature -30-70 'c 

Tstg Storage temperature -40-125 'c 

RECOMMENDED OPERATING CONDITIONS 
Limits 

Symbol Parameter Unit 
Min Typ Max 

VOO Supply voltage 11 12 13 V 

V,H High-Jevel input voltage Voo-3 VOO VOO V 

V,L Low-level input voltage 0 0 3 V 

455 kHz 
f ose Oscillation frequency 

480 kHz 

ELECTRICAL CHARACTERISTICS (Ta=25'C. Voo=12V, Vss=ov, unlessotherwisenoted) 

Symbol 

VOO 

100 

Parameter 

Operational supply voltage 

Supply current 

Pull·up resistanoe , CH UP, CH DOWN, CH 
RESET, UP, DOWN, TIME BASE, CEX 

RJ Pull-up resistance, AC 

Test conditions 
Min 

Ta= -30-70'C, fose=455kHz 11 

fose=4SSkHz 

limits 
Unit 

Typ Max 

12 13 V 

O.S 6 rnA 

so 

100 

so kQ 

IOH High-level output current. ¢>A- ¢>O VO= 10V -5 rnA 

IOH High·level output current, Bl-B3, MUTE Vo=10V -1 mA 

IOL Low·level output current, Bl-B3, MUTE Vo=2V 2 rnA 

IOH High·level output current, AFT, D/A OUT VO= 10V -1.S mA 

~_IO.~L~ __ -4 __ L_O_w_._'ev_e_'_ou_t_p_ut_c_u_rr_e_nt~, __ A_F_T ________________ ~--V~o-=-2-V------------------------~----~1~------~----~---rn--A.-.. --
IOL Low.level output current, D/A OUT VO=2V 1.S rnA 

IOZH Off-state output current. AFT VO=12V 1 f-J,A 

IOZL Off·stateoutputcurrent, AFT VO=OV -1 /-lA 

VOH High·level output voltage, CLOCK, Cl-C3 IOH=-O.SmA 11 V 

VOL Low·level output voltage, CLOCK, Cl-C3 IOL=lrnA 2 V 

VOH High·leveloutputvoltage, DATA I/O IOH=-0.2rnA 11 V 

VOL Low.leveloutputvoltage, DATA I/O IOL=O.SrnA 2 V 

IOZH Off·stateoutputcurrent, DATA I/O VO=12V 1 /-lA 

IOZL Off·stateoutputcurrent, DATA I/O VO=OV -1 /-lA 

VOH High·leveloutputvoltage, P,-P. IOH=-40rnA 10 V 

IOZL Off-state output current, P1- P 4 VO=2V 10 J.1A 

IOL Low-level output current, 0,-04 VO=O.4V 

IOZH Off-state output current, 01-04 VO=10V 
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APPLICATION EXAMPLE 

,--l Vss 

~~CEX 
~ ______ ~ ______ 31Bl 

{ 
4 B2 

TV _., REMOTE {,--4 ~~ UP 

I~", CONTROL ~ CH DOWN 

r >- INPUTS l~ CH RESET 

~~.;;~~~--~~jMUTE 

M51251P{ INT~~c'0i~ON~ ~:~EO~:SE 
_-----------------!:12'-1 AFT 

13 
----------------~~ DOWN 

14 
---------------~"" UP 

~AC 7h- .. ~ 

{ 

__ --...:.:..:...--~ CLOCK 

04E-______ ...:.17~ DATA I/O 

M5G1400P 18 C, 

19 C2 

20 C3 

,.....-<..---=2-'-11 V D D 

±+ 
) 

12V 

l: 
'" co ... 
co .., 
l> 
11 
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VOLTAGE SYNTHESIZER 

CHANNEL POSITION 
NUMBER DISPLAY 

ACTUAL CHANNEL 
NUMBER DISPLAY 

CERAMIC 

Binary to 
7 Segment 
Decoder 

,-__ --, RESONATOR L.-.-

~BCDIO 
~ 7 Segment 

Oecoder 

OSCOUT~~ 
OSC IN ~I C IN ~r-~: ¥ ..... ~ .... ~+++-+---.<)'-' 5V 

0, I 
02~3~9 ________ ~~.J 

I----

~: ~~~ ==-~~ ,j,'--l~J:a ¢A~3~6 ________ ~ ____ ~~ 

¢B~3~5 ______ ~~ __ ~+-~~~H( 

¢c 
34 , 

¢D 
33 

K, 
32 

K2 
31 

K3 
30 

I, 29 

12 28 

13 
21 

I, 26 

P, 
25 

P2 
24 

P3 
23 

P, 
22 

CHANNEL POSITION DISPLAY 
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22-FUNCTION REMOTE CONTROL RECEIVERS 

DESCRIPTION 
The M58487P is a 22-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 M58487P 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 

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 OJ 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 

BLOCK DIAGRAM 

POWER· ON RESET INPUT AC 

{
11 4 

KEY INPUTS 

12 

<P8 
SCANNER OUTPUTS {

1>A 6 

<Pc 

<Po 

RECEPTION ~ 

PIN CONFIGURATION (TOP VIEW) 

(ov) 

TRANSMISSION 
SIGNAL INPUT 

POWER·ON 
RESET INPUT 

KEY INPUT! 

SCANNER 
OUTPUT 

Vss 

SI ...... 

AC ...... 

11 ...... 

12 ...... 

¢A --

¢s --

1>c --

1>0 --

POWER· ON 
INPUT 
RECEPTION 
INDICATING 
OUTPUT 

b~:r'eM)+lIoL 
OUTPUT 
CONTROL 
OUTPUT 
SOUND MUTE 
INDICATION 
OUTPUT 

D/A OUTPUT 

NC 
(ose IN ...... 10 

OSCILLATOR 
INPUT/OUTPUT OSC OUT-- 11 Voo (8-14V) --"' ___ .r-

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. 

19 CH UP I 

SOUND MUTE 
INDICATION OUTPUT 

D/A OUTPUT 

POWER ON/OFF INPUT 

18 CH DOWN \ §~~~~& OUTPUTS 

20 CH RESE~ 

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 asc I Nand asc OUT terminals. 

Figs. 1 and 2 show typical oscillators. 

Fig. 1 An example of an oscillator (when a ceramic 

resonator is used) 

M58487P 

CERAMIC RESONATOR SF8455A OR 
CS8455A (MADE 
BY MURATA 
SEISAKUSHOI 

: 50-150pF 

Fig. 2 An example of an oscillator (when a LC network is 

used) 

M58487P 

CLI lCLO 

L : 2.5mH 

CLI. CLO: 90pF 

C : O.I,uF 

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. 

SI 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 SI input 

circuit for preventing spurious operation due to noise. 

Fig. 3 81 input waveform (when applied through a capaci­

tor coupling) 

Above 25U~~---I,----~~~~_-__ -_-_]_~ 
Above 2.5r~~~_____ -~~[ ~~r 

Fig. 4 51 input waveform (when applied directly) 

VDD nnw-----n n n~~n----~n 
vss~U~L ___ .JUI,--______ ---,IU~l J~L 

Fig. 5 51 input waveform (when applied directly) 

VDDlnnr-n-~ 
VSS UUU ____ _ 

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 
0, 02 03 0, 0, 06 

1 1 0 0 0 0 va UP Volume up 

0 0 1 0 0 0 va DOWN Volume down 

1 0 0 1 0 0 MUTE Sound mute on/off 

0 1 0 1 0 0 VO('h ) 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 

1 0 1 0 1 0 CH 6 

0 1 1 0 1 0 CH 7 

1 1 1 0 1 0 CH 8 Direct channel 
selection 0 0 0 1 1 0 CH 9 

(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 11 ~12 and scanner outputs </lA~</lO. 

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 </lA, </lB, </lC, and </lO, and 11 takes 

precedence over 12 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. 

Table 2 Relations between keyboard matrix and 
instructions 

~r output 
Key input 

¢D ¢c ¢B 

1, POWER va UP MUTE ON/OFF 

12 CALL va DOWN VO('h ) 

¢A 

CH UP 

CH DOWN 
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22-FUNCTION REMOTE CONTROL RECEIVERS 

Indication of Reception 
As soon as an identical code is received three times, output 

I R 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 I R_ 

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 fosc = 480kHz) and minimum 

pulse width is 12.5Jls. 
Analog value can be incremented/decremented at a 

rate of about 1 step/O.l 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 fosc = 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 

va goes low, and output MUTE goes high. 

Sound mute is automatically released from ON when the 

output va 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 M51231 P or equivalent touch-control 

channel selector IC. 

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

CH RESETL;---J 

25.6ms 

During direct channel selection, up or down, output va 
goes low for 50-lOOms. 

Outputs, CH UP, C"H"'--'D""'O"'W=N, 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 

va 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 

RECEPTION 
INDICATION 

CH~~~l'tA~t6\i1BER SOUND MUTE 
CHANNEL ON/OFF CONTROL I/NDICATION 
CONTROL POWER 

~ C<t~.pt6L J, 

12 
VDD 
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22-FUNCTION REMOTE CONTROL RECEIVERS 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Conditions 

VOO Supply voltage With respect to Vss 

VI Input voltage 

Vo Output voltage 

Pd Maximum power dissipation Ta=25"C 

Topr Operating free-air temperature range 

Tstg Storage temperature range 

RECOMMENDED OPERATING CONDITIONS 

Limits 
Symbol Parameter Unit 

Min Nom Max 

VOO Supply voltage 8 12 14 V 

lose 
455 kHz 

Oscillation frequency 
480 kHz 

VI Input voltage. 51 5 Vp-p 

ELECTRICAL CHARACTERISTICS (Ta=25"C. Voo=12V. unless otherwISe noted I 

Symbol Parameter Test conditions 

VOO Operating supply voltage Ta= -30-70"C. fose=455kHz 

100 

RI 

IOL 

IOL 

IOZH 

IOH 

IOL 

IOH 

IOL 

IOH 

IOL 

Supply current fose= 455kHz 

Pull-up resistances, -11, 12 

Low-level output currents. ¢A - ¢O VO=12V 

Low-level output currents. CH RESET. CH UP, CH DOWN VO=12V 

Off-state output currents, CH RESET. CH UP. CH DOWN Vo=12V 

High-level output current, va 
Low-level output current. VO 

High-level output currents. POWER ON/OFF. CALL, 

Low-level output currents. POWER ON/OFF, CALL, 

High-level output current. IR 

LOW-level output current, IR 

Vo= OV 

Vo=12V 

MUTE VO= OV 

MUTE VO=12V 

VO= OV 

Vo=12V 

• MITSUBISHI 
...... Et.ECTRIC 

Limits Unit 

-0.3-15 V 

VSS~VI~VOO V 

Vss~Vo~VOO V 

300 mW 

-30-70 "C 

-40-125 "C 

Limits 
Unit 

Min Typ Max 

8 12 14 V 

2 5 mA 
20 kQ 

5 mA 
20 rnA 

1 /-lA 
-7 mA 

7 mA 
-20 mA 

5 mA 
-15 rnA 

5 rnA 
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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 M58487 AP is intended for use with an M58480P or 
M58484P transmitter. 

FEATURES 
• Wide supply voltage range: 8V~14V 
• Single power supply 
• 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 

situ ration-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 M51231Porequivaienttouch 

control channel selector IC 

APPLICATION 
• Remote-control receiver for TV or other applications 

PIN CONFIGURATION (TOP VIEW) 

(OV) Vss POWER-ON 
INPUT 
RECEPTION 

RANSMISSION SI - INDICATING 
SIGNAL INPUT OUTPUT 

POWER-ON AC -+ RESET INPUT 

KEY INPUT( 1,-
17 - 6~~JFRF b9r'EMV'I{OL 

OUTPUT 
CONTROL 
OUTPUT 

"''''"1 
SOUND MUTE OUTPUT 

¢c -- INDICATION 
OUTPUT 

D/A OUTPUT 

NC 

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 VOD(S-14V) Vss (OV) 

r---------@-.--(j)-.. ---------, 

POWER ON RESET INPUT AC 

3-96 

KEY INPUTS 

SCANNER OUTPUTS 

TRANSMISSION 
SIGNAL INPUT 

{'l 4 

I, 

(r:: 7 

¢c 

<Po 

INSTRUCTION 
DECODER 

11 

esc IN OSC OUT 

RECEPTION ~ 
INDICATION OSCILLATOR CONTROL 

OUTPUT INPUT/OUTPUT OUTPUT 
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CHANNEL 
CONTROL LOGIC 

19 CH UP 1 

SOUND MUTE 
INDICATION OUTPUT 

D/A OUTPUT 

POWER ON/OFF INPUT 

18 CH DOWN \ §~~YW6t OUTPUTS 

20 CH RESE~ 
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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 asc IN and asc aUT terminals. 
Figs. 1 and 2 show typical oscillators. 

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

M58487AP 

CERAMIC RESONATOR: SFB455A OR 
CSB455A (MADE 
BY MURATA 
SEISAKUSHO) 

: 50-150pF 

Fig. 2 An example of an oscillator (when a LC network is 

used) 

M58487AP 

L : 2.SmH 

CLI. CLO: 90pF 

C : O.1"F 

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. 

SI 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 SI input circuit 
for preventing spurious operation due to noise. 

Fig. 3 81 input waveforlT) (when applied through a capaci· 
tor coupling) 

Abow 25U~[~.I,----_~~r··]~_ 
Abow 2.5r~~!~~[. ___ ~~r 

Fig. 4 81 input waveform (when applied directly) 

VDO nnnum·nn I······nn 
vss---...JUUL.. . .lUIL... _______ --'. JUL 

Fig. 5 81 input waveform (when applied directly) 

:::illIl.~::~ I.m.mr 

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 

0, 02 03 04 05 06 
Function Remarks 

1 0 0 0 0 0 CH UP Channel up 

0 1 0 0 0 0 CH DOWN Channel down 

1 1 0 0 0 0 va UP Volume up 

0 0 1 0 0 0 va DOWN Volume down 

1 0 0 1 0 0 MUTE Sound mute on/off 

0 1 0 1 0 0 VO('/3 ) 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 

1 0 1 0 1 0 CH 6 

0 1 1 0 1 0 CH 7 

1 1 1 0 1 0 CH 8 Direct channel 
selection 0 0 0 1 , 0 CH 9 

0 0 0 CH 10 
(Direct access) 

1 1 1 

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 2 x 4 keyboard 
matrix consisting of inputs 11 - 12 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 th.e 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 11 takes 
precedence over 12 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. 

Table 2 Relations between keyboard matrix and 
instructions 

~r output 
Key Input <Po <Pc <ps 

I, POWER va UP MUTE ON/OFF 

12 CALL va DOWN VO( 'IJ) 

<PA 

CH UP 

CH DOWN 
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24-FUNCTION REMOTE-CONTROL RECEIVERS 

Indication of Reception 
As soon as an identical code is received three times. output 

I R 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 I R. 
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 1.2SkHz (when fosc = 480kHz) and minimum 

pulse width is 12.S~s. 

Analog value can be incremented/decremented at a 

rate of about 1 step/O.l 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 fosc = 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 

va goes low. and output MUTE goes high. 

Sound mute is automatically released from ON when the 

output va 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 MS1231P or equivalent touch-control 

channel selector I C. 

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

CH 

During direct channel selection. up or down. output va 
goes low for SO-lOOms. 

Outputs. CH UP. C;:;;H;-;-;D"'O"'W ... N .... 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 MS8487AP. 

Activation of the power-on reset function sets output 

va to 1/3 of its maximum value and turns the POWER 

ON/OFF and CALL outputs to low-level. 

3-98 
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24-FUNCTION REMOTE-CONTROL'RECEIVERS 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Conditions 

Voo Supply voltage With respect to Vss 

V, Input voltage 

Vo Output voltage 

Pd Maximum power diSSipation Ta~ 25"'C 

Topr Operating temperature 

Tstg Storage temperature 

RECOMMENDED OPERATING CONDITIONS 

Limits 
Symbol Parameter Unit 

Min Nom Max 

VOO Supply voltage 8 12 14 V 

losc 
455 kHz 

Oscillation frequency 
480 kHz 

V, Input voltage. 51 5 Vp P 

V,H High-level input voltages. 11, 12 0.7XVoo Voo Voo V 

V,L Low-level input voltages, II. 12 0 0 0. 3XVOO V 

ELECTRICAL CHARACTERISTICS (Ta=25"'C. Voo=12V. unless otherw<se noted 1 

Symbol Parameter Test conditions 

VOO Operating supply voltage Ta=-30-70"'C. fosc=455kHz 

100 Supply current fosc= 455kHz 

R, Pull-up resistances, 11, 12 

IOL low-level output currents. ¢A - ¢O Vo=12V 

IOL Low-level output currents, CH RESt T. CH UP. CH DOWN VO=12V 

IOZH Off-state output currents, CH RESET, CH UP. CH DOWN VO=12V 

IOH High-level output current. VO VO~ 0 V 

IOL Low-level output current. VO VO=12V 

IOH High-level output currents, POWER ON/OFF. CALL. MUTE Vo= 0 V 

IOL Low-level output currents. POWER ON/OFF. CALL. MUTE Vo=12V 

IOH High-level output current. IR VO= 0 V 

IOL Low-level output current. IR Vo=12V 

(+1 POWER SOURCE 

APPLICATION EXAMPLE 

RECEPTION 
INDICATION 

CH~~~rtA~f6~BER SOUND MUTE 
CHANNEL ON/OFF CONTROL I/NDICATION 
CONTROL POWER 
~8fll.pt6L 

12 

• MITSUBISHI 
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Voo 

Limits Unit 

-0.3-15 V 

VSS~VI~VOO V 

VSS~ VO~Voo V 

300 rnW 

-30-70 "'C 

-- 40 -125 ·C 

Limits 
Unit 

Min Typ Max 

8 12 14 V 

2 5 rnA 

20 kQ 

5 rnA 

20 rnA 

1 I-/A 

-7 rnA 

7 rnA 

-20 rnA 

5 rnA 

-15 rnA 

5 rnA 

3-99 



DESCRIPTION 
The M5C6847P-1 is a color or monochrome television 

interface device, fabricated using N-channel silicon gate 

ED-MOS technology. The M5C6847P-1 has a 64-character 

(6-bit ASCII codel generator and memory interface. 

FEATURES 
• Can be easily connected to the MELPS 85 series 8-bit 

CPUs. 

• Alphanumeric display: 4 modes 

• Graphic display: 8 modes 

• Can connect directly with the M51342P RF modulator 

• Alphanumeric display: 32 characters per line by 16 

lines 

• Character generator for 64 ASCII characters 

• Can be used with an external character generator 

• Generates composite video signals 

• Generates intensity signal Y, color signal R-Y (¢Al and 

B-Y (¢Bl 

• Display RAM capacity (depends on model: 512~6K 

bytes 

• Single 5V power supply 

• Interchangeable with the Motorola's MC6847P in pin 
configuration 

APPLICATION 
• Microcomputer system or terminals using a color or 

monochrome CRT. 

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

BLOCK 
DIAGRAM 

A 12 B"'"" ...-
A,,~ 

Al0~ 
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VIDEO DISPLAY GENERATOR 

PIN CONFIGURATION (TOP VIEW) 

COV) Vss 

DATA INPUT 

CROMot~~~~ CHB 4- 9 

CHROMINANCEj ¢A ~ 10 
OUTPUTl ¢B ~ 11 

MEMORY 
SELECT INPUT 

ADDRESS 
OUTPUT 

C5V) Vee 

Outlme 40 P 1 

40 ~ 07 DATA INPUT 

39 ~ C S S ~fcfcRT 1~~UT 
HORIZONTAL 
SYNC OUTPUT 
FIELD SYNC 
DUTPUT 
ROW PRESET 
OUTPUT 
ALPHA/GRAPHIC 
SELECT INPUT 
ALPHA/SEMIGRAPHIC 
SELECT INPUT 

33 ~CLK CLOCK INPUT 

32 ~ INV INVERT INPUT 

31 ~INT/EXT M~~~~~W 
SELECT INPUT 

30 ~GMolGRAPHIC MODE 
29 ~GM 1 SELECT INPUT 

28 ~ Y 5~W~~NCE 
27 ~ G M z ~~a~+CIIW6q.E 
26 ~A4 

ADDRESS 
OUTPUT 

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 C RTl the data for one 

screen in the display memory is read in the order of th· 

scan cycles and synchronization signals are added. This 

~ HS HORIZONTAL SYNC OUTPUT 

p-----------~37 FS FIELD SYNC OUTPUT 

t>-------------(~: RP ROW PRESET OUTPUT 

I-------------(~ ~/G ALPHA/GRAPHIC SELECT INPUT A9~ 
A8~ 
A7 15)---

A6 t>---
13 - I-------------(~. A/S ~fE~ttSIEN~IO\RAPHIC 

TIMING ~ CLK CLOCK INPUT 

AND I------------{~: ~ INVERT INPUT ADDRESS OUTPUT X 
As~ 
A 4 26)-r.---­

A3~ 
AZ*--

~ 
a: 
o 
o 
<1: 

MODE CONTROL ~ INT IEXT INTERNAL/EXTERNAL INPUT 

,g GMz } 
~-----------(;g: GM 1 GRAPHIC MODE INPUT 

I-------------(~ G M 0 

1-------------(39 CSS COLOR SET SELECT INPUT Al~ 
Ao (22~r:====~--:Jrr~~~::::::::~-r __ ~8~ ____ ~ 
MS 12Lf-----"):, 1 t 1 ~ 07 MEMORY SELECT INPUT 

3-100 

(5V) Vee 17 

(OV)Vss 1 

~06 
~8 05 

CHARACTER ~ 04 

GENERATOR I MULTIPLEXER I ~ 03 

'--'8 02 
J,8 ~01 

Ll 
.~ ~Oo 

28 y 

I---~~~¢B 
I-----~~ ¢A 

PARALLEL TO SERIAL 
CONVERSION 

AND 
VIDEO OUTPUT LOGIC 

9 CHB 
.----Y' 
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DATA INPUT 

LUMINANCE OUTPUT 

} CHROMINANCE OUTPUT 

CHROMA BIAS OUTPUT· 



serial is sent to the RF moqulator. The M5C6847p·l 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 12 - Ao ) 
Thirteen address lines are used by the M5C6847P-l 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 (07-00 ) 

Eight TTL-compatible data lines are used to input data 

from the display memory to be processed by the M5C-
6847P-l. The data is interpreted and transformed into 
video analog level signals. 
Video Output (V, ¢A, ¢R, 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 (V) 

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 (¢A) 

The chrominance output ¢A is a 3-level analog output. 

The signal is used in combination with ¢B and V to specify 
one of eight colors. 
Ohrominance Output (¢B) 

The chrominance output ¢B is a 4-I~vel analog output. 
These levels of the signal are used in combination with ¢A 

and V 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 chromi nance outputs. 

Synchronization Input (MS, elK) 
Memory Select Input (MS) 

This is a TTL compatible input. When it goes low-level, 
address outputs (A l2 -Ao ) are forced in high-impedance 

state. When other devices such as the CPU access the dis­

play memory, it must be kept at low-level to prevent inter­
ference. 
Clock input (ClK) 

The clock input requires a 3.579545 MHz clock with a 

duty cycle of 50±5%. The M51342P RF modulator may 
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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·l 
states. 

Table 1 Operation modes 

A/G A/S INT/EXT INV GM2 GMl GMO Mode 

0 0 0 0 X X X Internal 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 0 0 0 64X 64 Color graphics 

1 X X X 0 0 1 128X 64 Graphics 

1 X X X 0 1 0 128x 64 Color graphics 

1 X X X 0 1 1 128x 96 Graphics 

1 X X X 1 0 0 128x 96 Color graphics 

1 X X X 1 0 1 128 X 192 Graphics 

1 X X X 1 1 0 128 X 192 Color graphics 

1 X X X 1 1 1 256 X 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) 

8 dots 
Character is ~ 

Internal alphanumerics 512X 8 2 D1 5x7dots 
12 dots 

8 dots 

External alphanumerics 512X 8 2 DI12 dots 

Semigraphics 4 512x 8 8 
~Elements 

64X32 

Semigraphics 6 512X8 4 
~Elements 

64x48 

Table 3 Graphic mode display memory, color and 
display element 

Mode 
Memory 
capacity Color Display elements 

(bits) 

64X 64 Color graphics 1Kx8 4 64X64 

128x 64 Graphics 1KX8 2 
128x 64 128X 64 Color graphics 2K X8 4 

128x 96.Graphics 2KX8 2 
128x 96 128x 96 Color graphics 3K X8 4 

128 X 192 Graphics 3K X 8 2 
128x 192 128 X 192 Color graphics 6K X8 4 

256 X 192 Graphics 6K X8 2 256 X 192 

• 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 2 , 

GM 1 , GMo,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 I NV signal inputs. Operation in this 

mode requires a display memory of a least 512 bytes. 

Semi graphic 4 mode 

A screen in the semi graphics 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 semi graphics 6 mode is composed of 64 x 

48 display elements. A display element is a 4 x 4dot 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 reo 

MITSUBISHI LSls 

MSC6847P-l 

VIDEO DISPLAY GENERATOR 

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 requi res 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 256x 192 dots) 

MS A/G A/S INT/EXT GMz GM, GMo CSS INV Character Color Background Border Mode Display Elements 

0 ~ green black 
black 16 

<D 
1 black green lines of 

1 0 0 0 X X X 
0 black 32 5x 7 Dots 1 Character orange 

1 r--,--- black 
black characters orange 

0 ~ green black 
black 16 

® 
1 black green linesof 8x12 Dots 1 Character 1 0 0 1 X X X 32 
~ orange black 

1 black characters 1 black orange 

°0-3 0, 0, D. 400t5 
0 X X X black .--A---

1 0 0 0 green I D, I D, I} 6 Dots 1 0 0 1 yellow 64X32 

@ 1 0 1 0 X X X X X 1 0 1 0 blue black display 01 00 
1 0 1 1 red 
1 1 0 0 white elements All 4 picture elements of the 
1 1 0 1 cyan character group are the same color. 
1 1 1 0 magenta The color intensitY is 0 (black) or 
1 1 1 1 orange 1 (full color) 

00-5 D, D. 4 Oats 
0 X X black r-f='" 

0 1 0 0 green 0 5 04 } 4 Dots 
1 0 1 yellow r-r-
1 1 0 blue 64x48 0, D, 

@ 1 0 1 1 X X X X 1 1 1 red black r-r-
- display 0 1 Do 

0 X X black elements 
L..-L..-

1 0 0 white All 6 picture elements of the 
1 1 0 1 cyan character group are the same color. 

1 1 0 magenta The color intensity is 0 (black) or 
1 1 1 orange 1 (full color). 

D, 0, (D5. D •• 0,. D,. D" Doi 

0 0 0 green 
0 1 yellow green 

ZDots 
1 0 blue 64X64 ---. @ 1 1 X X 0 0 0 - X 1 1 red 

display IE31~ IE1IEoI} 3Dots 0 0 white elements 
1 0 1 cyan white 1 0 magenta 

1 1 orange 

D, (o,.Ds.D •• o,.D,.D,.Do) 
0 0 black green 128x64 200ts 

@ 1 1 X X 0 0 1 X 1 green h 1.151. i , i ,I, 1ol}3DOts r-- display 

1 0 black 
white elements 

1 white 

0 green 128x64 2 Oats 
(/) 1 1 X X 0 1 0 1 X The same as @ - display I E, I E, I E, fE:]3Dots white elements 

0 green 128x96 2 Oats 
@ 1 1 X X 0 1 1 - X The same as @ - display 1,1.1 51.1 ,1,1, Fol} 2Dots 1 whitp elements 

0 green 128x96 2 Oats 
® 1 1 X X 1 0 0 1 X The same as (5) --'------ display I E, I E, I E, [f?;j} 2Dots white elements 

0 green 128x192 200ts 
@ 1 1 X X 1 0 1 r-- X The same as @ - display 1,1 .1 51.1 ,I ' I, F.l)1 Dot 1 white elements 

0 green lZ8x19Z 2 Dots 
@ 1 1 X X 1 1 0 r-;- X The same as@ 

~ 
display I E, I E, I E, 1E:i} lOot elements 

0 green 256 x 192 lOot 
0 1 1 X X 1 1 1 r-- X Thesameas@ 

~ 
display 1,1.j 51.1 ,I >1,101)1001 1 elements 

Data Bus Display Mode 

D, • 5 • , , , 0 

I I I I I I I I I Alphanumeric mode 

ASCII Code 

I I I I I I I I I 
Alphanumeric mode 

External ROM Code 

I I I I I I I I I 
~ 

Semigraphics 4 mode 

Color Luminance 

U I I I I I I Sem igraph ics 6 mode 

Color Luminance 

J ! ! I I ! W Color graphic mode 64x64 

Color 
E, E, E, Eo 

< 
I I I I I I I I I Graphic mode 128x64 6 

Luminance III 
0 

J I I ! W-LJ Graphic mode 128x64 

Color E3 E, E, Eo 

I I I I I I I I I Graphic mode 128x96 

Luminance 

LlILLD-LJ Color graphic mode 128x96 

Color E3 E, E, Eo 

I I I I I I I I I Graphic mode 128x192 
Luminance 

W ~, ! I I ! ! Color graphic mode 128x192 
Color E3 E, Eo 

10 -(It ~ ,. 
r"' CIII: ~ 
-< n-
G) ~u: 
III ODe z ~! III 
::a --- ~. 
~ ,,;: 

I I I I I I I I I Graphic mode 256X:192 

Luminance --

0 • (It 

::III 1-6 iii 



Internal Character Generator 
The M5C6847p·, generates the 64 standard ASCII 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. 

Table 5 M5C6847p·1 character set 

Code Code 
Character Character 

Ds D4 D3 D2 Dl Do Ds D4 D3 D2 Dl Do 
a a a a a a @ 1 a a a a a SP 
a a a a a 1 A 1 a a a a 1 , 
a a a a 1 a B 1 a a a 1 a .. 
a a a a 1 1 C 1 a a a 1 1 II 
a a a 1 a a D 1 a a 1 a a $ 
a a a 1 a 1 E 1 a a 1 a 1 % 
a a a 1 1 a F 1 a a 1 1 a & 

a a a 1 1 1 G 1 a a 1 1 1 
a a 1 a a a H 1 a 1 a a a ( 

a a 1 a a 1 I 1 a 1 a a 1 ) 

a a 1 a 1 a J 1 a 1 a 1 a * a a 1 a 1 1 K 1 a 1 a 1 1 + 
a a 1 1 a a L 1 a 1 1 a a , 
a a 1 1 a 1 M 1 a 1 1 a 1 -

a a 1 1 1 a N 1 a 1 1 1 a 
a a 1 1 1 1 0 1 a 1 1 1 1 / 

a 1 a a a a p 1 1 a a a a a 
a 1 a a a 1 Q 1 1 a a a 1 1 

a 1 a a 1 a R 1 1 a a 1 a 2 
a 1 a a 1 1 S 1 1 a a 1 1 3 
a 1 a 1 a a T 1 1 a 1 a a 4 

a 1 a 1 a 1 u 1 1 a 1 a 1 5 
a 1 a 1 1 a v 1 1 a 1 1 a 6 

a 1 a 1 1 1 W 1 1 a 1 1 1 7 

a 1 1 a a a x 1 1 1 a a a 8 

a 1 1 a a 1 y 1 1 1 a a 1 9 

a 1 1 a 1 a z 1 1 1 a 1 a : 

a 1 1 a 1 1 [ 1 1 1 a 1 1 ; 

a 1 1 1 a a '\ 1 1 1 1 a a < 
a 1 1 1 a 1 ) 1 1 1 1 a 1 = 
a 1 1 1 1 a t 1 1 1 1 1 a > 
a 1 1 1 1 1 ~ 1 1 1 1 1 1 ? 
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EXAMPLE OF DISPLAY ON CRT 
The M5C6847p·, can be used to generate characters for 
display on a video screen. An example of a display is shown 
in Fig.'. 

~ 
~ [£ 

~ V 
LEFT 
BORDER 

/ BORDER '/ / 

35,76/J.S V 
ACTIVE DISPLAY AREA 

51.8/J.S 

DISPLAY AREA 

'/ ///// 

DISPLAY INFORMATION 

'-----j 

VSYNC 

TOP 
BORDER 

BOTTOM 
BORDER 

HSYNC RIGHT BORDER 4.9/J.S 

If" -------D-¢' Fffi 
I, 63.5/J. s .1 

Fig. 1 Example of a display by a M5C6847P-1 

APPLICATION EXAMPLE 
One example of interfacing a M5C6847p·, with a television 
set for home use is shown in Fig. 2. A M5L8085AP is used 
as the CPU in the example shown. The CPU executes the 
programs to control display and write the information for 
one screen into display memory. The M5C6847p·, PElr· 
forms the main functions of interfacing with the CRT such 
as synchronizing scan, reading the display information from 
the display memory while adding necessary synchronization 
signals and sending to the RF modulator. 

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 

2.7k 

M51342P o 
~fll>->-_ I , , 
>oma: 
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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 75[2. 

Four levels of brightness (black, low, medium and high) 

can display a clear picture. 

47 PL ~47P 

Hi O.'Olp 

-CD 4049UBE 

O.Olp 
12 3 4 2 L'''-O ... '-'----...... ---+-_-_-_-l-~-@ ~~T 

1M 

33 
L------~CLK 

------=.;~MS 

28 9 10 11 

YCHB¢s¢A 

M5C6847P-1 

FS 37 
~ 38 
Rl" 36 

L, 91.25MHz (FOR CH11· ...... ·M 10H(1661) MITSUMI MADE 

L2 97.25MHz (FOR CH2) ...... ·Ml0H(1662) MITSUMI MADE 

L3 450MHz (FOR SOUND) .. · ..... M 10H( 1660) MITSUMI MADE 

Fig. 3 Schematic for using the M51342P (RF modulator) with the M5C6847P-l 

~ g~;~~~~;L''''''''-*-+----I 
(28 PINS) 

Fig. 4 Video amp circuit 
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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 

Mode 

Character 

Semigraphic 4 

Semigraphic 6 

Color-graphic (4 colors) 

Graphic (2 colors) 

3-106 

Data 

07 06 Os 04 03 02 0, Do 

I kWhWff~ 
6-bit ASCII 

Color designation Display element 
ON/OFF indic~tion 

07 06 Os 04 03 02 0, Do 

I I ~"M\K~'\h\\i 
~. 

Color designation Display element 
ON/OFF indication 

07 06 Os 04 03 02 0, Do 

I I I I I I I I I 
~'------,.---''---v------''~ 

Color Color Color Color 
deSigrtion desiQi8tion designation designation 

I I I I I I I I I 
I Display element ON~~~~~~d~~a~i~~ 
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Display 

5 dots 

"""'''{I ~bw 

I I 
i 

, I 
Width 8 dots 
~ 

r--r-
0, Do 

ro-;'D; 
ro-;t-o; ~ Display element 
~~ 

O~lay element 

I J 
1 

1r-..,.-l...,.I-r-;---,-.....,J-J,...~-,.---~,~~:~t 
i I -.J 

J 
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VIDEO DISPLAY GENERATOR 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Conditions 

Vee Supply voltage 

VI Input voltage With respect to Vss 

Vo Output voltage 

Pd Power dissipation Ta=25'C 

Topr Operating free-air temperature range 

Tstg Storage temperature range 

RECOMMENDED OPERATING CONDITIONS (Ta=0-70'C, unlessotherwisenoted) 

Limits 
Symbol Parameter Unit 

Min Nom Max 

Vee Supply voltage 4.75 5 5.25 V 

VSS Supply voltage 0 V 

VIH(~) High-level input voltage, clock 2.4 VOO V 

VIH High-level input voltage 2 VOO V 

VIL(~) Low-level input voltage. clock -0.3 0.4 V 

VIL Low-level input voltage -0.3 O.S V 

ELECTRICAL CHARACTERISTICS (Ta=0-70'C, Voo=5V+S%, unless otherwise noted) 

Symbol 

VOH 

VOL 

IIH 

IlL 

loz 

100 

Ci 

Co 

VeHB 

V~A.H 

V~A,M 

V~A.L 

V~B.H 

V~B.M 

V~B.B 

V~B.L 

VYSYNe 

VYBLANK 

VYBLAeK 

VYW(H) 

VY.W(M) 

VYW(L) 

Parameter Test conditions 

High-level output voltage, except for tPA. ,pe. Y, and CHB VSS=OV, 10H= -100,uA, CL=30pF output 
Low-level output voltage. except for<pA. <pe. Y and CHB VSS=OV,IOL=1.6rnA, CL=30pF output 

High-level input current 

Low-level output current 

Output floating leak current 

Supply current from Vee 

I nput capacitance 

Output capacitance 

Chroma bias voltage 

rp A chrominance high-level output voltage 

CPA chrominance medium-level output voltage 

¢ A chrominance low-level output voltage 

¢ B chrominance high-level output voltage 

r/> B chrominance medium-level output voltage 

¢ B chrominance burst-level output voltage 

¢s chrominance low-level output voltage 

Luminance sync output voltage 

Luminance blank output voltage 

Luminance black output voltage 

White luminance high-level output voltage 

White luminance medium-level output voltage 

White luminance low-level output voltage 

VSS=OV, VI=5 .25V 

VSS=OV, VI=OV 

VSS=OV, VI=0.4V, MS =0.4V 

Vss=OV 

VI=OV, f= lMHz, Ta=25'C 

VSS=OV, CL=20pF, RL=200kQ 

• MITSUBISHI 
~ELECTRIC 

Limits Unit 

-0.3-7 V 

-0.3-7 V 

-0.3-7 V 

1000 rnW 

0-70 'C 

-65-150 'C 

Limits 
Unit 

Min Typ Max 

2.4 V 

0.4 V 

-10 10 ,uA 

-10 10 ,uA 

-10 10 ,uA 

150 rnA 

10 pF 

20 pF 

0.6VOO V 

VOHB+ V 
0.16Voo 

VOHB V 

VOHB- V 
0.16Voo 

VOHB+ V 
0.1 6Voo 

VeHB V 

VOHB- V 
O.OSVoe 

VeHB- V, 
0.16Voo 

0.74VOO V 

0.S5 
V 

VYSYNO 

O.Sl 
V 

VYSYNO 

0.62 
V 

VYSYNO 

0.69 
V 

VYSYNC 

0.77 
V 

VYSYNO 
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VIDEO DISPLAY GENERATOR 

TIMING REQUIREMENTS (Ta=0-70·C. Vcc=5V±5%, VSs=OV. unless otherwise noted) 

Syrnbol Parameter Test conditions 

fo (0) Clock frequency 

f DUTY Clock duty ratio 

tr (¢) Clock rise time 

t f (¢) Clock fall time 

ta(A'D)1 Address access time of display memory J nternal character mode 

ta(A-D)E 
Address access time of displav memory + 

External character mode Address access time of external character ROM 

I 

SWITCHING CHARACTERISTICS 
Composite video and chroma (Ta=0-70·C. VCC=5V±5%. VSS=O,\! unless otherwise noted) 

I' 
I 

Symbol Parameter Test conditions 

tw (YSYNC) Luminance output synchronization signal pulse width 

tw (YFP) Luminance output front pot signal pulse width 

tw (YHBLANK) Luminance output horizontal blank signal pulse width 

tr (YHSYNC) Luminance output horizontal synchronization signal rise time 

tf (YHSYNC) Luminance output horizontal synchronization signal fall time 

t r (YHBLANK) Luminance output horizontal blank signal rise time 

t f (YHBLANK) Luminance output horizontal blank signal fall time 

CHROMA 

Symbol Parameter Test conditions 

tr (¢A) ¢ A chrominance output rise time 

tf (oA) ¢ A chrominance output fall time 

tr (¢B) ¢a chrominance output rise time 

tf (¢B) ¢a chrominance output fall time 

t PHL(SYNC-BURST) 
¢e chrominance output propagation time after 
luminance syncronizatio~ signal output 

tw (BURST) ¢s chrominance output burst signal pulse width 

tr (BURST) ¢Bchrominance output burst signal rise time 

tf (BURST) ¢e chrominance output burst signal fall time 

tpHL (Y-CH) Chrominance propagation time after luminance 

tPLH(Y-CH) 
output 

M ISCE LLANEOUS 

Symbol 

tw(FS) 

tW(RP) 

tpHL (HS-RP) 

tW(HS) 

tw (CH) 

tw (DOT) 

3-108 

Parameter 

Field syncronization pulse width 

Row preset pulse width 

RP propagation time after HS 

Horizontal syncronization pulse width 

Character width 

Dot width 

Test conditions 

• MITSUBISHI 
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Limits 
Unit 

Min Typ Max 

3.579535 3.579545 3.579555 MHz 

45 50 55 % 

10 ns 

10 ns 

900 ns 

900 ns 

Limits 
Unit 

Min Typ Max 

4.89 IJ.S 

1. 96 IJ.S 

11.73 IJ.S 

250 ns 

250 ns 

340 ns 

340 ns 

Limits 
Unit 

Min Typ Max 

60 ns 

60 ns 

60 ns 

60 ns 

980 ns 

2.93 IJ.S 

60 ns 

60 ns 

0 ns 

Limits 
Unit 

Min Typ Max 

2.03 ms 

980 ns 

980 ns 

4.9 IJ.S 

1. 12 IJ.S 

140 ns 



TIMING DIAGRAM 
Display memory access 

CLK 

07 -Do 

CSS, A/S, 

A/o,INV, 

TNT IEXT 

INTERNAL DATA 
LATCH 

INTERNAL DOT 
COUNT 

Composite video and chroma 

y 
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VIDEO DISPLAY GENERATOR 

VALID DATA 

IW(CH) 

DISPLAY ELEMENT (LEFT SIDE) DISPLAY ELEMENT (RIGHT ~IDE) SEMIGRAPHIC MODE 

--- VYBLANK 

-------- VYBLACK 

-------- VYWL 

-------- VYWM 

If (YHBLANK) 
-------- VYWH 

I PHL( SY~C- BURST) I_P_L_H_( Y_-_C_H;o.) ~;>f+o<-I_PH_L_(_Y_-_CH_) 

If (BURST) 

¢B 

DISPLAY 

Miscellaneous timing 

t 

Ir (BURST) ----- V¢BH 

r-"T"""------ V ¢BM 

----- V¢BB 

----- V¢BL 

----- V¢AH 

1\-""7"------- V ¢AM 

----- V¢AL 

U, 
ACTIVE DISPLAY AREA 

11 
35.76,us 

HORIZONTAL SCAN TIME 

63.57,us 
,. 

IwIFS) 1 
f 

Iw(HS) -' 
IPHLlHS-RP) 

HtWIRP) 
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1400-BIT (IOO-WORD BY 14-BIT) ELECTRICALLY ALTERABLE ROM 

DESCRIPTION 
The M5G 1400P 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. 
Data and addresses are transferred serially via a one-bit 

bidirectional bus. 

PIN CONFIGURATION (TOP VIEW) 

(OV) VSS VM(NC) 

( -35V) VaG NC 

FEATURES NC DATA INPUT! 

OUTPUT 

• Word-by-word electrically alterable 
• Non-volatile data storage: ................. 10 years (min) 

NC NC 

• Write/erase time: ............................. 20ms/word NC NC 

• Single 35V power supply 
• Number of erase-write cycles: ............ 105 times (min) 

CLOCK INPUT ClK_ ~C3 

}MODE CONTROL 

• Number of read access unrefreshed: .... l0· times (min) 

• Interchangeable with GI's ER1400 in pin configuration 
and electrical characteristics 

APPLICATION 
• 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 C1, C2 , and C3 . Data 

is stored by internal negative writing pulses that selec­

tively tunnel charges into the Si02-Si 3N. interface of the 

gate insulators of the MNOS memory transistors'. 

BLOCK DIAGRAM 

'" 1-'" 
-0 
"'0 
"'U 
'"'" 00 
"'<fl '?<fl 
I'" 
Cl'" 
-0 
IO 

<{ 

MEMORY 
TRANSISTOR 

ARRAY 
ilOO-WORD BY 

14-BIT) 

MODE CONTRDL 
INPUT 

READ 

WRITE 

ERASE 

3-110 
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CI_ ~C2 
INPUTS 

Outline 14P4 NC NO CONNECTION 

-~ 

1 VSs(OV) 

DATA 1(0 

C1} C, MODE CONTROL INPUTS 

C3 

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

PIN DESCRIPTION 

Pin Name 

1/0 I/O 

VM Test 

VSS Chip substrate voltage 

VGG Power supply voltage 

CLK Clock Input 

C, -C3 Mode control Input 

OPERATION MODES 

C. C2 C3 

H H H 

H H L 

H L H 

H L L 

L H H 

L H L 

L L H 

L L L 

Functions 

In the accept address and accept data modes, used for input 

In the shift data output mode, used for output 

In the standby, read, erase and write modes, this pin IS In a floating state 

Used for testing purposes only It should be left unconnected during normal operation 

Normally connected to ground 

Normally connected to -35V 

14kHz timing reference Required for all operating modes. High-level input is possible during standby mode 

Used to select the operation mode 

Functions 

Standby mode The contents of the address registers and the data register remain unchanged The output buffer is held 

in the floating state 

Not used 

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

Accept address mode Data presented at the I/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 

Read mode The addressed word is read from the memory into the data register 

Shift data output mode The output driver is enabled and the contents of the data register are shifted to the I/O pin one bit 
with each clock pulse 

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

Accept data mode The data register accepts se~ial data from the I/O pin one bit with each clock pulse 

registers remain unchanged 

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

ABSOLUTE MAXIMUM RATINGS 
Symbol Parameter Conditions 

VGG Supply voltage 

VI Input voltage With respect to V S5 

Vo Output voltage 

Tstg Storage temperature range 

Topr Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS ITa = - 10 -70e; unless otherwise ngted ) 

Limits 
Symbol Parameter Unit 

Min Nom Max 

VGG Supply voltage ~32.2 ~35 -37.8 V 

VSS Supply voltage (GND) 0 V 

VIH High-level input voltage VSS~ 1 Vss+O.3 V 

VIL Low-level input voltage Vss~ 15 Vss~8 V 

limits Unit 

0 3- ~40 V 

0 3- ~20 V 

0 3- ~20 V 

-65-150 e; 

-10-70 e; 

Note 1: 
The orde-r of Vss VGG with on or off. 
With on, VGG IS turned on after Vss is done 
With off. Vss is turned off after VGG is done 

ELECTRICAL CHARACTERISTICS (Ta= -10-70e;. VGG = -35V+ 8 %. unless otherwise noted.) ~ 

Symbol Parameter Test conditions 
Mrn 

VIH High-level input voltage VSS ~ 1 

VIL Low-level input voltage VSS ~15 

IlL Low-level mput current VI =-15V 

10ZL Off-state output current. low-level voltage applied VO= -15V 

VOH High-level output voltage 10H ~ - 200pA Vss~ 1 

VOL Low-level output voltage 10L = 10,uA 

lOG Supply current from VGG 10 = O,uA 

Note 2: TYPical values are at Ta=25 C and nominal supply voltage 

TIMING REQUIREMENTS ITa = ~ 10-70·C VGO = ~ 35V + 8 %. unless otherwise noted I 
~ 

Alt~rnative 
Symbol Parameter 

symbols 
Test conditions 

Min 

f( ¢) Clock frequency f¢ 11.2 

D(¢) Clock duty cycle D¢ 30 

tw(W) Write time tw 16 

tW(E) Erase time te 16 

tr. tf Risetime. falltime tr. lf 

tsu(c- ¢) Control setup time before the fall of the clock pulse tcs 0 

th(¢-c) Control hold time after the rise of the clock pulse tCH 0 

SWITCHING CHARACTERISTICS (Ta= -10-70e; VGG = ~35V+ 8 %. unless otherwise noted) 
~ 

Symbol Parameter 

ta(c) Read access time 

ts Un powered nonvolatile data retention time 

NEW Number of erase/write cycles 

NRA Number of read access unrefreshed 

tdv Data valid time 

3-112 

Alternative 

symbols 
Test conditions 

tpw GL= 
VOH=Vss-2V 

VOL=Vss-8V 

Ts NEW= 10' , 
tw(w)= 20ms 

tw (E) =20 ms 

Ts NEW= 105 . 
tw(W) =20ms 

tW(E) =20ms 

Nw 

NRA 

tpw 

• MITSUBISHI 
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Min 

10 

1 

105 

10' 

Limits 
Unit 

Typ Max 

Vss+0.3 V 

Vss -8 V 

± 10 pA 

± 10 pA 

V 

Vss -12 V 

5.5 8.8 mA 

Limits 
Unit 

Typ Max 

14 16.8 kHz 

50 55 % 

20 24 ms 

20 24 ms 

1 ps 

ns 

ns 

Limits 
Unit 

Typ Max 

20 ps 

Year 

Year 

Times 

10' Times 

20 ps 
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1400-BIT (IOO-WORD BY 14-BIT) ELECTRICALLY ALTERABLE ROM 

TIMING DIAGRAM 

Accept Data Mode 

CLK 

I/O -U ____ ____________ _ U _________________ _ 
I 

Note 3 The address is designated by two one~of~ten~coded digits The figure shows 
designation of the address 99 

Read Mode Shift Data Output Mode 

CLK 

1 CLOCK CYCLE 

Write Mode 

CLK JUlJU1JU1JUl 
C, ~jl--I -II 

:: l_E ----'--'t~;(--'-W) ~r 
Erase Mode 

CLK JUUU1JlJUUl 
," 

C, 

C21 
I'~ I 

I, 0 J C3 tW(E) 

CLK 

C, 

I/O 

tace) tdv 

14 CLOCK CYCLES 

Accept Data Mode 

CLK 

c, IL-__ --II~ 

C21L-__ --I:~ 

C3 ---,L---.----i:~ 

I/O I~ __ -I:I-: _----!I 
I.. 14 CLOCK CYCLES ..I 
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PROGRAMMABLE KEYBOARD/DISPLAY INTERFACE 

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 M itsubishi 

MELPS 8 CPUs. This device is fabricated with N-channel 

silicon-gate technology and is packed in a 40-pin DI L 

package. It needs only single 5V power supply. 

FEATURES 

Parameter M5L 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 

• I nternally 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 I/O 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 { R, ..... 1 
INPUTS. R3 ..... 2 

CLOCK INPUT ClK ..... 3 

REQUEmT6~~~0t INT +- 4 

RETURN lINE.j.:: : ! 
INPUTS R6 ..... 7 

R7 -+ 8 

RESET INPUT RESET -+ 9 

READ S'\~~~f R D -+ 10 

WRITE S,\~~~!f WR -+ 11 

Do _12 

BIDIRECTIONAL 
DATA BUS 

(OV) 

Vee (5V) 

3 +- R, I RETURN LINE 
8 +- Ro INPUTS 

37 +- CNTl CONTROL INPUT 

27 ..... OAOI 
2 ..... OA, DISPLAY (AI 
25 ..... OA, OUTPUTS 

2 ..... OA3 
BLANKING 
DISPLAY OUTPUT 
CHIP SELECT 
INPUT 

~ml(;~OM~&{A 

Outline 40P1 

FUNCTION 
The total chip, consisting of a keyboard interface 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 

anyone 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. 

BLOCK DIAGRAM BIDIRECTIONAL 
DATA BUS 

~---;o~~,..-

CONTROL/DATA SELECT INPUT Ao 

WRITE STROBE INPUT WR 11 

READ STROBE INPUT RD 10 

CONTROL INPUT CNTl 37 

RETURN LINE INPUTS 

• MITSUBISHI 
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PROGRAMMABLE KEYBOARD/DISPLAY INTERFACE 

PIN DISCRIPTON 

Pin Name 
Input or 

Functions 
output 

00-0, 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-entrv. encode display, and 2-key rollover 
mode, and the preseale value of the clock becomes 31 The display RAM however. is not cleared 

CS Chip select Input In Chip select IS enabled when this signal is low 

Ao Control/data select input In 
When this signal IS high. it Indicates that the signals in and out are either command (in) or status (out). When low. it 
Indicates they are data (In/out) 

RO 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 

SO-53 Scan timing outputs Out encoded. but It requres an external decoder In the encode mode Signals SO-S3 are a-" turned to low-level when 
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-R, Return line inputs In for 8-bit input In the strobed entry mode They are provided with internal puliups to maintain them high until a switch 
closure pulis one low They become active at low-level 

SHIFT Shift input In 
In the keyboard mode. the shift Input becomes the s·econd highest bit of the key Input Information and is stored In the 
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 

CNTL Control input In 
the FIFO The signal is active at high-level In the strobed entry mode. It becomes the strobe signal and stores the 
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 

OAo-OA3 Display (A) and 
These output ports can be used either as a dual 4-blt port or a single 8-bIt port depending on an application. and the 

OBo-OB3 (8) outputs 
Out contents of the display RAM are output synchronizing With the scan timing signals These two 4-blt ports may be 

blanked independently Blanking may be activated With either high- or low-level signal by means of clear command 

BO 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 
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. I n 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. I n 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. 

ration. Also, an 8-digit display configuration is possible by 

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. 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-

• MITSUBISHI 
.... ELECTRIC 3-115 



MITSUBISHI LSls 

MSL8279P-S 

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 Ao in high-level and are stored in the M5L 8279P at 

the rising edge of the signal WR. 

1 . Mode Set Command 
MSB LSB 

Code: I 0 I 0 I 0 I DID I K I K I K I 
DD (Display mode set command) 

00 8-8-bit character display-left entry 
o 1 16-8-bit character display-left entry' 
1 0 8-8-bit character display-right entry 

1 1 16-8-bit character display-right entry 
KKK (Keyboard mode set command) 
000 Encoded display keyboard mode - 2-key lockout' 

00 1 Decoded display keyboard mode - 2-key lockout 
o 1 0 Encoded display keyboard mode - N-key rollover 
o 1 1 Decoded display keyboard mode - N-key rollover 

1 00 Encoded display, sensor mode 
, 1 01 Decoded display, sensor mode 

1 1 0 Encoded display, strobed entry mode 

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

2. Program Clock Command 
MSB LSB 

Code: I 0 I 0 I ' I pip I pip I p I 
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. I n 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: I 0 1, I 0 I All x I A I A I A I X =Don't care 

This command is used to specify that the following data 

readout (CS'Ao'RD) is from the FIFO. As long as data is 

to be read from the FI FO, no additional commands are 
necessary. 

AI and AAA are used only in the sensor mode. AAA 
designates the address of the FIFO to be read, and AI is 

the auto-increment flag. Turning AI to "1" makes the 

address automatically incremeoted after the second read 
operation. This auto-increment bit does not affect the 
auto-increment of the display RAM. 

4. Read Display RAM Command 

MSB LSB 

Code: I 0 I 1 1, I AI I A I A I A I A I 
This command is used to specify that the following data 

readout (CS'Ao'RD) is from the display RAM. As long as 
data is to be read from the display RAM, no additional 

commands are ne.cessary. 
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. 

AI is the auto-increment flag. Turning AI 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 

Code: I, I 0 I 0 I AI I A I A I A I A I 
With this command, following display RAM read/write 
addressing is achieved without changing the data readout 

source (FIFO or display RAM). Meaning of AI and AAAA 

are identical with read display RAM command. 

6. Display Write Inhibit/Blanking Command 

MSB LSB 

Code: 1, 101, I x IlwllwlBLIBLI 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 
actiyated 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 IWand BL turn "0". 

7. Clear command 
MBS LSB 

Code: 1, 1, 10 IColColColcFlcAI 

CD: Clears the display RAM. 

CD CD CD 
o X X No specific performance 

o X Entire contents of the display RAM are 

turned "0". 
o The contents of the display RAM are 

turned 20H (00100000 = OA30A20A,OAo 
OB30B20B,OBo)' 
Entire contents of the display RAM are 

turned" 1 ". 
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CF : Clears the status word and resets the interrupt signal 

(I NT). 

CA : Clears the display RAM and the status word and resets 

the interrupt signal (I NT). 

Clearing condition of the display RAM is determined by 

the lower 2 bits of the CD, 

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 a-digit display mode or a 

decoded mode. 

As both CF and CA function to reset the internal key­

debounce counter, the key input under counting is ignored, 

and the internal FI FO counter is reset to make the inter· 

rupt signal low·level. 

CA resets the internal timing counter, forcing SO~S3 to 

start from S3S2S[ So = 0000 after the execution of the 

command. 

S. End Interrupt/Error Mode Set Command 
MSB LSB 

Code: 11 I 1 I I I E I x I x I x I x I x =Don't care 

I n 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 

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 

loulS/EI 0 I u I FIN I N I N I 
NNN: Indi.cates the number of characters in the FIFO 

during the keyboard and strobed entry modes. 

F: Indicates that the FIFO is filled up with a 

characters. 

U: 

0: 

S/E: 

DU: 

The number of characters existing in the FI FO 

(O~a characters) can be known by means of the 

bits NNN and F (FNNN = OOOO~FNNN = 1000). 

Underrun error flag 

This flag is set when a master CPU tries to read 

an empty FIFO. 

Overrun error flag 

This flag is set when another character is strobed 

into a full FIFO. 

The bits U and 0 cannot be cleared by status 

read. They will be cleared by the clear command. 

Sensor closure/multiple error flag 

When "111 EXXXX" 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 "111 EXXXX" 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. 

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 (eF=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 Ao high. 

2. Data Write 
Data is written to the display RAM on the rising edge of 

the signal WR with CS and Ao low. 

The address of the display RAM is also incremented on 

the rising edge of the signal WR if AI is set for the display 

RAM. 

3. Status Read 
The status word is read when CS and RD are low and Ao 

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 Ao = 1. The source of the data (FI FO 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 AI is set. After the 

reset, data will be read from the FIFO, however. 

CS AQ 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 7 1. 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 tim ing 

pins, thus a 3·to·8 decoder must be employed to generate 

keyboard scan timing. 

The return line inputs (Ro-R 7 ), 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 r. KEY DEBOUNC~~ CYCLE 

KEY 2 

KEY DEBOUNCE CYCLE 

Note 2: : Debounce counter reset 

Key Input 

Example 2: Overlapped depression of three keys 

KEY 1 

KEY 2 

KEY 3 u-u 
f f 

Note 3 . Only key 2 is acceptable. 

KEY DEBOUNCE CYCLE 
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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. I n this way, overlapped key depression 

is allowed so as to enable the following key input: 

KEY 1 

KEY 2 

KEY 3 

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 

KEY 1 ~ u 
KEY 2 

KEY 1 

KEY 2 

1-.1 , __ U ___ ~.I ~~~LSEC~ 

KEY SCAN 
CYCLE 

KEY DEBOUNCE CYCLE 

u 

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 = 0 of the 

end interrupt/error mode set command, the second most 

significant bit of the status word (SIE 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~R7) 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 FII';O in each of the 

above modes are described in the following: 

Keyboard matrix 

MSB LSB 

I I I I I I I 
I \~.~~L ______ ENCODED RETURN 
,~ INPUT 

CNTL SHIFT SCAN TIMING SIGNALS (52. 51. ANDSal 

Sensor matrix mode 

MSB LSB 

I R71 Rsl R51 R41 R31 R21 R11 Ral 

CNTL AND SHIFT INPUTS ARE IGNORED 

Strobe mode 

MSB LSB 

IR71 Rsl R51 R41 R31 R21 R11 Ral 

CNTL AND SHIFT INPUTS ARE IGNORED 
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DISPLAY INTERFACE 
The display interface is done by eight display outputs 

(OAo~OA3, OBo~OB3)' a blanking signal (BD). and scan 

timing outputs (SO~S3)' 

The relation between the data bus and the display 

outputs is as shown below: 

0, Oz 0, 0 0 

L L L L 
OA3 OAz OA, OAo OB 3 OBz OB, OBo 

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 

used. 

{1 I Encoded mode 

50 

5, 

{21 Decoded mode 

L 
L 

Note 4 Here Pw IS 640l's If the internal clock frequency IS set to 100kHz 

Timing relations of S, BD, and display outputs (OAo~ 

OA3, OBo~OB3) are shown below: 

50IEnc::-l .... ___ -' 
mode) 

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 OAo-OA3. 
080-093are dependent on the clear command executed last 
When the both A and S are blanked, the signal SD will be In 

low·level. 
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KEY ENTRY METHODS 
1. Left Entry 
Address 0 in the display RAM corresponds to the leftmost 

position (S3S2S1S0 ; 0000) of a display and address 15 

(or address 7 in 8-character display) to the rightmost 

position (S3S2S1S0 ; 111 or S2S1S0 = 111). The 17th 

(9th) character is entered back into the leftmost position. 

14 15 ~DISPLAY RAM 

1 st entry s=r ----ITI ADDRESS AS SEEN 
FROM THE CPU 

----

14 15 

2nd entry .I!DI = = = = ITI 

a 1 14 15 

16th entry I!DI = = = = EGJ 
14 15 

17th entry ~ = = = = EGJ 
14 15 

18th entry ~ = = = = EGJ 
LEFT ENTRY 

Auto-increment mode 

2 3 4 5 6 7 ~DISPLAY RAM 

1 st entry 

23456 7 

2 nd entry I 1 ] 2 ] 
~~~~~~~~~ 

Execution of a 1 2 3 4 5 6 

the command 11 ] 2 ] 
1 00 1 0 1 0 1 '--",---"-~...J....--'----'---'---' 

ADDRESS AS SEEN 
FROM THE CPU 

ENTER NEXT AT LOCATION 5. AUTO-INCREMENT 

23456 

3rd entry 

23456 7 

4th entry 

2. Right Entry 
The first data is entered in the rightmost position 

(S3S2S1S0 = 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 a ~DISPLAY RAM 

1 st entry ITT -_ -_ -_ I ADDRESS AS SEEN 
.J.._~-,--I...J1 FROM THE CPU 

2 3 15 0 

2nd entry rr:r--- ] ]1 ] 2 I 
3 4 

3rd entry ITT---
I I 2 I 3 1 

o 1 13 14 15 

16th entry I!DI = = = 1141151161 

2 14 15 0 

17th entry ~=== 1151161171 

2 3 15 0 1 

18th entry C2:EI = = = 1161171181 

Auto-increment mode 

2 3 4 5 6 7 0 -DISPLAY RAM 

1 st entry 
ADDRESS AS SEEN 

L--'-~--'---I_"--...!..-~--Il 1 FROM TH E CPU 

2345670 

2nd entry 11 I 2 1 

Execution of 2 3 4 5 6 7 0 

the command I 11 I 2 1 
10010101 

ENTER NEXT AT LOCATICN 5. AUTO·INCREMENT 

3 4 5 6 7 0 2 

3rd entry 

45670 2 3 

4th entry I 3 I 4 I 11 I 2 I 
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ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Conditions Limits Unit 

Vee Supply voltage -0.5-7 V 

V, Input voltage With respect to Vss -0.5-7 V 

Va Output voltage -0.5-7 V 

Pd Maximum power dissipation Ta~25"C 1000 mW 

Topr Operating free-air temperature range 0-70 "C 

Tstg Storage temperature range - 60-150 "C 

RECOMMENDED OPERATING CONDITIONS (Ta~0-70"C. unless otherwise noted) 

Limits 
Symbol Parameter Unit 

Min· Nom Max 

Vee Supply voltage 4.5 5 5.5 V 

Vss Supply voltage 0 V 

V,H(RL) High-level input voltage. for return line inputs 2.2 V 

V,H High-level input voltage. all others 2 V 

V,L(RL) Low-level Input voltage. for return line inputs Vss-0.5 1.4 V 

V,L Low-level input voltage. all others VSS-0.5 0.8 V 

ELECTRICAL CHARACTERISTICS lTa~0-70"C Vee = (Note 6). Vss~OV. unless otherwise noted) 

Symbol Parameter 

VOH High-level output voltage 

VOH(INT) Low-level output voltage. Interrupt request output 

VOL low-level output voltage 

Icc Supply current from Vee 

I,(RL) Input current. 

Input 

return line inputs, shift input and control 

I, Input current, all others 

10Z Off-state output current 

Ci Input capacitance 

Co Output capacitance 

3-122 

Test conditions 

IOH~-400,uA 

IOH~-300,uA 

IOL~2.2mA 

VI~Vee 

V,~OV 

VI~Vee-OV 

VI~Vee-OV 

V,~Vee 

Vo~Vee 
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Min 

2.4 

3.5 

-100 

-10 

-10 

5 

10 

Limits 
Unit 

Typ Max 

V 

V 

0.45 V 

120 mA 

10 pA 

pA 

10 pA 

10 ,uA 

10 pF 

20 pF 
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TIMING DIAGRAM 

Read Mode 

CS or AO 

tSU(A-A) te(A) 

tPZV(A-DQ) 

tPZV(A-DQ) 

00-07 _ __________ _ 

(DATA OUTPUTS) 

Write Mode 

CS or Ao 

00-07 
(DATA INPUTS) 

Clock Input 

CLK 

~ 
tSU(A-W) tw(W) 

I 
\ 

tSU(DQ-W) 

)( 

I 
t 

\~------' 
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th(A-A) 

tPVZ(A-DQ) 

K 
th(W-A) 

V 

th(W-DQ) 

K 
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TIMING REQUIREMENTS (Ta=0~70'C, Vcc= (Note 6), Vss=OV, unless otherwise noted) 

Read Cycle 

Symbol Parameter 
Alternative 

symbol Test conditions 

~tC(RI Read cycle time tRCY 

tW(RI Read pulse width tRR 

~) Address setup time before RD tAR 
(Note 5) 

--
th(R-A) Address setup time after RD tRA 

Write Cycle 

Symbol Parameter Alternative 
symbol 

Test conditions 

~W(WI Write Dulse width tww 

tsu(A-WI Address setup time before WR tAW 

theW-A) Address hold time after WR I tWA (Note 61 

tsu(OQ-W) Data input SRtup time before WR tow , 
th(W-OOI Data input hold time after WR two 

Other Timings 

Symbol Parameter 
Alternative 

symbol Test conditions 

tC( ¢) Clock cycle time tCY 

t¢w 
(Note 5) 

twe 01 Clock pulse width 

For an internal clock frequency of 100kHz 

Min 

1000 

250 

0 

0 

Min 

__ 250 

0 

0 

150 

0 

Min 

320 

120 

• Key scan cycle time: 5,lms • Single digit display time: 

• Key debounce cycle time: 10,3ms 

• Single-key scan time: BOps 

• Display scan time: - 10.3ms 

Note 6· Test conditions 
Input pulse level: 
Input pulse rise time 
Input pulse fall time: 

0.45~2.4V 

20ns 
20ns 

• Blanking time: 
• Internal clock cycle: 

High-level Input reference level: 
Low-level input reference level: 

CL=150pF 

2V 
0.8V 

SWITCHING CHARACTERISTICS (Ta=0~70'C, Voo=(Note 1), Vss=OV, unless otherwise noted) 

Symbol Parameter 

tPZV(R-OQ) Output enable time after read 

tPZV(A-OQ) Output enable time after address 

IpVZ(R-OQ) Output disable time after read 

Note 7 Test conditions 
Input pulse level 0.45~2.4V 

Input pulse rise time: 20ns 
Input pulse fall time: 20ns 
High·level input reference voltage' 2V 

3~124 

Alternat Ive 

symbol 
Test conditions 

tRO 

tAD (Note 7) 

tOF 

Low-level input reference voltage: 0.8V 
High·level output reference vOltage' 2V 

Low-level output reference voltage: O.8V 

CL=150pF 
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Min 

10 

Limits 

Typ 

Limits 

Typ 

Limits 

Typ 

limits 

Typ 

Max 

Max 

Max 

490ps 
150 ps 

lOps 

Max 

200 

250 

100 

Unit 

ns 

ns 

ns 

ns 

Unit 

ns 

ns 

ns 

ns 

ns 

Unit 

ns 

ns 

. Unit 

ns 

ns 

ns 
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APPLICATION EXAMPLE 

CNTL 
CONTROL 

SHIFT 
SHIFT 8 x 8 KEY 

KEYBOARD 
RETURN MATRIX 

8 LINES 8-ROW 
KEY 
CODE 

-E;t- Vec(5V) 
37 36 8 LINES 

CNTL SHIFT Ro - R7 

INT 4 
~ INTERRUPT REOUEST INT Vee 8 

20 8 BIDIRECTIONAL 
Vss BUS ~GND(OV) DATA BUS 00-07 

3 ~8 DECODER 

M5L8279P-5 
8-BIT 

MICROPROCESSOR 
RO 10 SYSTEM RD 

WR 11 4 
CONTROL WR SO-53 

RESET 9 
RESET 

CS 22 

ADDRESS BUS { 

CS 

AO 21 
Ao 

CLOCK 
CLK 3 23 Bi5 

CLK BD 

OBo-OB3 OAo-OA3 

M5L8080AP,S 

M5L8085AP,S 

4 

4 

Note 8 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 4~1O decoder, 44016 d~coder) and key scan 3-+8 decoder. 
Only So, $1 and 52 may be used as inputs to the key scan 3-+8 decoder. 

9 Don't drive the keyboard decoder with the MSB of the scan line 
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3 (Note 9) 

SCAN LINE 

4 

4 ~ 16 DECODER 
DRIVE 

16 

BLANKING ADDRESS 

DISPLAY 
DATA 

DISPLAY 
18 DIGITS OR 16 DIGITS} 
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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) 21 8-3499 

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 M ITSUBISHI 
Telephone: (597) 3111 

U.S.A. 
Mitsubishi Electronics America, Inc. 
1 230 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. 
33 rd Level, Australia Square, 
Sydney, N,S,W., 2000, Australia 
P.O. Box H 129, Australia Square 
Telex: MESYO AA 26614 
Telephone: (232) 6277 
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