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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. You are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. You should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific”. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as “Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is “Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home electronic appliances; machine tools; personal electronic equipment; and industrial robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific”: Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or healthcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,

especially with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




PEELIMINARY DATA SHEET

RENESAS MOS INTEGRATED CIRCUIT

A

4-BIT SINGLE-CHIP MICROCONTROLLER WITH ON-CHIP
PRESCALER, PLL FREQUENCY SYNTHESIZER, LCD CONTROLLER/

DRIVER, AND FREQUENCY COUNTER FOR FM, AM (MW, LW),
AND SW RADIO UNITS FOR PERSONAL STEREO SET

The pPD17012-071 is a 4-bit CMOS microcomputer with a PLL frequency synthesizer, which performs
digital tuning to receive warldwide FM, AM (MW, LW), and SW bands.

The on-chip PLL frequency synthesizer, controller, prescaler, LCD controller/driver, and frequency
counter constitute a one-chip high-performance FM, AM, SW tuner with a clock function for personal stereo
systems.

) FEATURES
e Reception of worldwide FM, AM, and SW bands
o Versatile station selection functions, including manual tuning, automatic tuning, and preset memory
{direct, scan}
Independent preset memory for twenty FM, ten AM, and ten SW stations
A last-channel memory for each of FM, AM, and SW bands
Outputs MONO control signal and displays "MONO" in monoral mode.
Displays "ST" in stereo mode.
Auto-preset memory function
Qutputs LOUD control signal and displays "LOUD" in loudness mode.
12- or 24-hour clock function
Everyday timer function {Automatically turned off in 60 when setting ON time only.}
Once timer function {Automatically turned off in 60 minutes when setting On time only.}
Sleep timer function {(Automatically turned off in 60 minutes. Settable in 10-minute steps.)
Single power supply of 5V £10 %
On-chip prescaler {150 MHz max. Vin = 0.3 Vr-r), frequency counter, LCD controlter/driver (1/3 duty, 1/
2 bias drive, frame frequency of 167 Hz)
Remotely controllable reception {(with pPD6121G-002 or uPD6122G-002 used as remote controller IC)

¢ ¢ 0 © ¢ % 0 © @ O O ©

e Electronic sound control {volume, balance, bass, treble, and loudness) can be connected {supports the
2C bus).

Ordering Information

Part number Package Quality Grade
uPD17012GF-071-3BE 64-pin plastic QFP (14 x 20 mm} Standard

Please refer to "Quality grade on NEC Semiconductor Devices” (Document number IEI-1203) published by
NEC Cerporation to know the specification of quality grade on the devices and its recommended applications.

The information in this document is subject to change without notice,

Document No. 1D—3402
(0. D. Ne. 1D—8839)
Date Published May 1964 P

Printed in Japan @ NEC Corporation 1994
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MAJOR FUNCTIONS

e RECEIVING FREQUENCIES, CHANNEL SPACINGS, REFERENCE FREQUENCIES AND
INTERMEDIATE FREQUENCIES

. Channel Reference .
Area Band Receiving frequency . Intermediate frequency
spacing frequency
FM 87.5 - 108.0 MHz 50 kHz 25 kHz 10.7 MHz
Eastern Europe Mw 522 - 1620 kHz 9 kHz 9 kHz 450 kHz/10.71 MHz
AM
Lw 144 - 290 kHz 1 kHz 1 kHz 450 kHz/10.71 MHz
FM 87.5 - 108.0 MHz 50 kMz 25 kHz 10.7 MHz
Western Europe Mw 522 - 1620 kHz 9 kHz 9 kHz 450 kHz/10.71 MHz
AM
LW 144 — 290 kHz 1 kHz 1 kHz 450 kHz/10.71 MHz
FM 87.0 - 108.0 MHz 50 kHz 25 kHz 10.7 MHz
China
AM | MW 522 .- 1611 kHz 9 kHz 9 kHz 450 kHz/10.71 MH:z
Australia, Middle FM 87.5 - 108.0 MHz 100 kHz 25 kHz 10.7 MHz
and Near East AM | MW 531 - 1602 kHz 9 kHz 9 kHz 450 kHz/10.71 MHz
America 1 FA 87.5 - 108.0 MHz 100 kHz 25 kHz 10.7 MHz
{Central and
South America) AM | MW 530 - 1710 kHz 10 kHz 10 kHz 450 kHz/10.71 MHz
FM 87.6 ~ 107.9 MHz 200 kHz 25 kHz 10.7 MHz
America 2
AM | MW 530 - 1620 kHz 10 kHz 10 kHz 450 kHz/10.71 MHz
America 3 FM 87.5 - 107.0 MHz 200 kHz 25 kHz 10.7 MHz
{LISA) AM [ MW 530 — 1710 kHz 1€ kHz 10 kHz 450 kHz/10.71 MHz
FiM 76.0 - 90.0 MHz 100 kHz 25 kHz - 10.7 MHz
Japan
AM | MW 522 - 1629 kHz 9 kHz 9 kHz 450 kHz/10.71 MHz
All areas above 1 3.2-7.3MHz 5 kHz 5 kHz 450 kHz/10.71 MHz
except Eastern sSw
Europe and China 2 9.5 - 17.9 MHz 5 kMHz 5 kHz 450 kHz/10.71 MHz
1 2.28 - 6.23 MHz 5 kHz 5 kiHz 450 kHz/10.71 MHz
China SW
2 7.1 - 21.85 MHz 5 kHz 5 kHz 450 kHz/10.71 MHz
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RADIO FUNCTIONS
{1} Manual tuning

Type

Operation

Manual UP/DOWN

Moves up and down the frequency in channel space units.

{2) Auto-tuning

Type

Operation

Seek UP/DOWN

Seeks a radio station in UP or DOWN direction, and holds the frequency

for the sought station.

In seeking, the channel spacing for LW is the same as that for MW.

(3} Preset tuning

Type

Operation

Direct

Receives a frequency written in each preset memory.

Presettable stations by band (MAX.)

Band EM AM Sw
Area (MW, LW) {SW1, 5w2)
Eastern Europe -
20 10
Others 10

Preset memory UP/DOWN

Moves up or down the preset memory by one station.
(Specifiable with remote controller keys only.)

Preset memory scan

Receives frequencies written in the preset memory for the currently
received band (FM/AM/SW] for five seconds each.

Auto-store memory

Seeks station frequencies in the currently received band (FM/AM/SW),
and automatically writes them in the preset memory.

(4) MONO {monaural) control ouiput and display of "MONO"

(5) Display of "ST" by ST {stereo) input
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e TAPE FUNCTION
{1} Tape mode control output, and display of " 7TaPE "
(2} Remote control decoder output (8 keys)

e CD FUNCTION
{1) CD mode contro! output and display of " g "
{2) Remote control decoder output (16 keys)

o AUX FUNCTION
(1Y AUX mode control output and display of "gix"

e CLOCK FUNCTION
{1} Selection of 12-hour {with "AM" or "PM" indication)/24-hour display
{2} Selection of flashing of ":" {colon)
(3) Display of unadjusted clock
When Voo is supplied for the first time, or when the CE pin goes from low to high, the clock
indication blinks {at 1 Hz in 1/2 duty cycle) to show that the clock is to be adjusted.

o TIMER FUNCTION
{1} Ewveryday timer
Once On time and OFF time are set, the specified sound source will be turned on and off every
davy.
{2} Oncetimer
if ON time and OFF time are set, the specified sound source will be turned on and off only once.
(3} Sleeptimer

The sound source will be automatically turned off 60 to 10 minutes after the timer is started
{Settable in ten-minute steps).

e MISCELLANEOUSFUNCTIONS

(1) LOUD {loudness} control output and display of "LOUD"

{2) Display switching between clock and frequency modes, and preferential clock display

{3) Remote control reception
uPDB122G-002 or uPD6121G-002 should be used as remote controller transmitter {C.
J#PC2800HA or eqguivalents should be used as remote controlier preamplifier 1C.

{4} Mute control output

{8} Volume PWM output

{8} Electronic sound control outputs {volume, balance, bass, treble, and loudness)

{7} Tape monitoring function and contrel output
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PIN CONFIGURATION (Top View)
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1. PIN FUNCTIONS

Pin No.

Symbol

Pin name

Description

Buffer type

DWN Nete

Volume
DOWN

Pin which outputs the status of | vOL DWN | key.

While the| VOL DWN 1 is pressed, this pin outputs high level
signal.

This does not occur if the key is disabled.

CMOS
push-pull
output

LJP Note

Volume
up

Pin which outputs the status of| VOL UP | key.

While the| VOL UP |is pressed, this pin outputs high level
signal.

This does not occur if the key is disabled.

cMOS
push-pull
output

EO

Error QUT

Pin which outputs an error in PLL {Phase Locked Loop).
It compares the input frequency on the AM pin (pin 5) or FM pin
{pin 6} with the frequency setting, and outputs the result.

© Input frequency > Frequency setting: High level

O Input frequency < Frequency setting: Low level

o Input frequency = Frequency setting: Floating
Connect this pin to the varactor diode through an externat LPF
{Low Pass Filter).

CMOS
3-state
output

Voo1

Vop2

Power
input

Power-supply pins for the device.

They supply 5 V 210 % when the device is operating (in radio,
tape, CD, or AUX mode}.

The data can be preserved even if the voltage is reduced to 2.3 V
when the CE pin (pin 7} goes low.

if the voltage applied to this pin is increased from 0 V to 4.5 V,
the device is initialized. At this time, it should take less than

500 ms to increase the voltage from 0 V to 4.5 V.

Be sure to connect Voo1 and Vopoz pins to the same potential line.

AM

AM local
oscillator
input

Pin which inputs the local oscillator output {(VCO output) in the
AM (MW, LW), and SW (SW1, SW2).

If the intermediate frequency is set to 10.71 MHz in China area,
connect the input from SW2 to the FM pin {pin 6}.

If neither AM now SW band is received, it is internally pulled
down.

Either of the following signals can be input to this pin:

Band Frequency range Minimum amplitude

Swz2 5 - 30 MHz

0.3 Ve-pMIN.

Others 0.5 - 20 MHz

Because an AC amplifier is incorporated, cut off the DC
component using a capacitor.

Input

Note This pin floats when the level on the CE pin {pin 7) is low. If necessary, cohnect a pull-up/pull-

down resistor.
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Pin No. Symbol Pin name Description Buffer type
6 FM FM local | Pin which inputs the local oscillator output (VCO output) in the Input
oscillator | FM band.
input i the FM band is not received, it is internally pulled down.

Either of the foilowing signals can be input to this pin:

Frequency range Minimum amplitude

9 - 150 MHz 0.3 Ve-rMIN.

Because an AC amplifier is incorporated, cut off the DC
component using a capacitor.

7 CE Chip Pin that inputs select signal for the device. Input
enable 0O High level: Normal operation

O Low level: All operations are stopped (with data preserved).
High or low level of less than 144.4-200 ps is not acknowledged.

9 SCK Shift clock | Pin which outputs shift clock to the serial interface connected to CcMOS
output the expansion port. push-pull
Connect a pull-up resistor. Otherwise, shift clock would not be output

normally output.

10 SO Nete  [Serial data| Pin which outputs data to the serial interface connected to the cMOS
output expansicn port. push-pull
output
11 SV Nate SW band | Pin which outputs SW1/SW2 switching signal. CMOS
switching o Low level: SW1 band push-pull
signal o High level: SW2 band output
output

MNote This pin floats when the level on the CE pin (pin 7} is low. [f necessary, connect a pull-up/pull-
down resistor.
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a station exists.
The input frequency range and input conditions used as criteria
for judgement are as follows:

item
Area

Input frequency

Input frequency

range (T) range(2)
All areas 10,7 MHz 10.7 MHz
+20 kHz +10 kHz

it is judged that a radio station exists if input conditions 1 and 2
are satisfied.

Condition 1: A frequency in the input frequency range @ is
entered within 20 ms after locking of PLL {Phase
Locked Loop).

A frequency in the input frequency range (@) is
entered within 40 ms after condition 1 above is
established.

The frequencies that can be entered are as follows:

Condition 2:

Frequency range Minimum amplitude

5~ 15 MHz 0.3 Ve-rMIN.

Because and AC amplifier is incorporated, cut off the DC
component using a capacitor.

Pin No. Symbol | Pin name Description Buffer type
12 FMIF FM Pin which inputs FM band intermediate frequency (IF). Input
intermediate| It is used to detect a radio station during seeking in FM band.
frequency { It is used when ENFMIF on the initial setup diode is shorted.
input Seeking is terminated if this pin and SD pin (pin 14} judge that

10
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Pin No.

Symbol

Pin name

Bescription

Buffer type

13

AMIF

AM

intermediate

frequency
input

Pin which inputs AM (MW, LW} or SW {SW1, SW2) band
intermediate frequency (IF).

It is used to detect a radio station during seeking in AM or SW
band.

It is used when DISAMIF of the initial setup diode is opened.
Seeking is terminated if this pin and SD pin {pin 14} judge that a
station exists.

The input frequency range and input conditions used as criteria
for judgement are as follows:

Input frequency
range @ [kHz]

450 + 5

input frequency
range (2 ikHz]

450 % 2

Area Band

Mw
AM

All areas LW 450+ 5 450 £ 0.5

SW| SW1, sw2 450+ 5 450 + 2

It is judged that a radio station exists if the input conditions 1

and 2 are satisfied.

Condition 1: A frequency in the input frequency range @ is
entered within 20 ms after locking of PLL {Phase
Locked Loop).

Condition 2: A frequency in the input frequency range @ is
entered within 40 ms after condition 1 above is
established.

The frequencies that can be entered are as follows:

Frequency range Minimum amplitude

0.3 ~ 1 MHz 0.3 Ve-rMIN.

Because an AC amplifier is incorporated, cut off the DC
component using a capacitor.

Input

14

SD

S0 input

Pin which inputs SD (Station Detector).

It is used to detect a radio station during seeking.

Seeking is terminated if this pin judges that a radio station exists.
However if the FMIF pin (pin 12} or AMIF pin {pin 13} is used,
seeking is terminated if this pin and FMIF or AMIF pin judge that
a radio station exists.

For judgement, the following reference voltage is used:

Band input reference voltage [V]
When Voo = 5
28.5
All e ¥ Voo or higher 2,221V

Waiting for chattering: It is judged that a radio station exists if
the input voitage is found to be as two or
more times as higher than input reference
voitage when input voltage is observed
three times at intervals of 20 - 22 ms,

Input

11
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Pin No. Symbol | Pin name Description Buffer type
15 ST Stereo Input pin used to display "ST" (stereo). Input
input Used in radio mode.
The relations between this pin and the MONO pin {pin 16} are as
follows:
_ LCD display
ST pin MONO pin
"sT" "MONO"
0 1 On Off
1] 1 Off On
] 0 Off Off
1 1 Off On
(0: Low level, 1: High level)
Display of "ST" is turned off during seeking.
Waiting for chattering: It is judged that a change is made if the
level remains the same when the input is
observed twice at intervals of 100 - 200 ms.
16 MONQ Nets | MONO A pin which outputs MONO {monaural) controi signal. CMOSs
{monaural} | Used in radio mode. push-pull
The output is inverted each time the key is hit. output
For display, see the descriptions of the ST pin (pin 15).
17 BAND; Note Band Pin which outputs band switching signal. CMOS -
18 BAND2 Mot | switching | Used in radio mode. push-puli
signal The following outputs are given in each band: output
output
Pin
BAND1 BAND:2
Band
FM 0 0
MW o i
Lvv 1 1
SwW ] 0
{0: low level, 1: High level)
in SW band, the SW pin (pin 11) is switched depending on the
receiving frequency.

Note This pin floats if the leve! on the CE pin (pin 7} is low. If necessary, connect a pull-up/puli-down
resistor.

12
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Pin No. Symbol Pin name Description Buffer type
19 AGCC Note AGC Pin which outputs AGC (Auto Gain Control) cut signal. CMOS
cut output | During auto-tuning, AGCC is output in the following manner: push-pull
output
MUTE pi
pin | I |_
D@ &)
20-
40 ms (40 ms 300-400 ms
AGCC pin
Key : On A radio station detected
(D : Waiting for key-on chattering
@ : Pre-muting
@) : Post-pull output
20 8T8 Strobe Pin which outputs strobe to the serial interface connected to the CMOS
output expansion port. push-pull
output
21 .OUD Loudness | Pins which output loudness control signal. The output is inverted CMOS
outputs each time the LOUD key is hit. push-pull
© High level: "LOUD" ON output
0 Low ievel: "LOUD" OFF
22 STANDBY | Standby | Pin which outputs timer standby status control signal. CMOS
output The output is inverted each time the | STANDBY |key is hit. push-puli
¢ High level: Standby ON output
o Low level: Standby OFF
23 POWER Power Pin which outputs the power status of the set. The output is cMOs
output inverted each time the POWER key is hit. push-pull
o High level: Power ON output
o Low level: Power OFF
24 Xour Crystal Pin to which a crystal resanator is connected. Connect the -
oscillator | 4.5-MHz crystal resonator.
The precision of the clock is affected only by the oscillation
25 Xin frequency from the crystal oscillator. Input
Adjust the oscitlation frequency while observing the LCD drive
waveform or PLL local oscillation frequency.
25 GNDn Grounding | Grounding pin for the device. -
58 GND2 Be sure to connect the GND1 and GND:z pins to the same potential.
27 SCL I2C clock | A clock output to the serial interface for electronic sound control. | N-ch open
output Because the output is of N-ch open drain type, connect a pull-up drain
resistor. output

Note This pin fioats when the level on the CE pin (pin 7} is low. If necessary, connect a pull-up/pull-
down resistor.

13
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Pin No. Symbol | Pin name Description Buffer type
28 SDA I2C data | A data output to the serial interface for electronic sound control. | N-ch open
output Connect a pull-up resistor because the output uses N-ch open drain
drain configuration. output
29 VoL PWM Pin which outputs control signal for VOL IC {¢PC1406). N-ch open
output The duty of 4.4 kMz puise can be set in 64 steps by hitting the drain
| wvoLup |or[ voLDWN |key. output
Connect a pull-up resistor because the cutput uses N-ch open
drain configuration.
If VOL on the initial setup diode is short-circuited, nothing should
be connected to this pin. In that case, be sure that the pin is open
30 MUTE Mute Pin that outputs mute control. It cutputs low-level in any of the N-ch open
output following cases: drain
o Power on/off output
o Band switching
© Manual tuning
0 Auto-tuning
¢ Calling of preset memory
0 Mode switching
o Power OFF
Because the output uses N-ch open drain configuration, connect
a pull-up resistor.
31 TAPE Mot Mode Pins which output mode switching signals. CMOS -
| CD Nate signal The output in each mode is as follows: push-pull
34 ALX Hete output output
Nota Pin
TUNER "t TAPE cp AUX TUNER
Mode
Tape 1 [t] 0 0
CcD 0 k| 0 0
AUX 0 0 1 0
Radio 0 0 0 1
{0: Low level, 1: High level)
35 COM:2 LCD Pins which output LCD panet common signal. CMOS
} | common | The matrix for LCD1s — LCDo/KSo {pins 38-57} allows 60-dot display | push-pul
37 COMo signal on the 60-dot LCD panel. output
cutput

Note This pin floats when the level on the CE pin (pin 7) is low. If necessary, connect a pull-up/pull-
down resistor.

14
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Pin No. Symbol | Pin name Description Buffer type
38 LCDhs LCD Pins 38 - 57 output LCD Panel segment signal. CMOS
I I segment | Pins 42 — 57 output key source signal for the key matrix. push-pull
41 LCDws  loutput and | The matrix for COMs ~ COM: pins {pins 37 — 35} allows 60-dot output
42 LCD1s/KS1s |key source | display on the LCD panel. Because LCDws/KSis — LCDo/KSe
| | output {pins 42 - 57} are used in common by key source signal and LCD
57 LCDo/KSo segment signal, diodes for prevention of reverse current flow
should he connected to pins that are used for key source signal.
59 Kz Key return | Pins which input key return signals for key matrix. These pins input
1 | signal have on-chip pull-down resistors.
62 Ko input
63 MONJ Note Tape Pin which outputs tape moniter signal CMOS
monitor | The output is inverted each time the key is hit push-pull
signal after power-on. output
output o High level: Tape monitor ON
O Low level: Tape monitor OFF
64 REM Remote | Infrared ray remote control pin. Input
control The remote controller ampilifier {uPC2800HA) output is connected
input to it
The pPDB121G-002 or pPDE122G-002 is used as remote control
transmitter 1C.

Mote This pin floats when the level on the CE pin {pin 7} is low. If necessary, connect a pull-up/pull-
down resistor.
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2. KEY MATRIX

2.1 KEY MATRIX LAYOUT

Input pin
Kz (50) Ka (60} K1 (61) Ko (62)
Qutput pin
KS1s (42) M1 - Mz M3 M4
KS14 {43} Mb M6 M7 M3
KS13 (44} M9 M10 +10 PSCAN AMEMO
KS1z2 (45) ME DWN up AUTO
KS11 {46} TAPE MONI LOUD MONO DisP
KS10 (47} TAPE cb AUX TUNER
KSs (48) STANDBY EVERYDAY ONCE SLEEP
KSs {40) MUTE VOL DWN VOl UP POWER
KS7 {50} FM AM SwW SEL
KSs (B1) - - - -
KSs (52) - - - -
KSs {53) - - - -
KS: {54}
KS: (55)
KS1 (56)
KSe (57}
Figures in parentheses "{ )" are pin numbers.

[ 1 Momentary key

Initial setup diode matrix

-1 Opened
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2.2 SWITCH CONNECTION

Maomentary key Initial setup diode matrix Opened

Kn Kn Kﬂ

vd

KSm KSm KSm

2.3 KEY MATRIX CONNECTION

Initial setup diode matsix

~$- Momentary key

r My YN 4
L/ \L/ o/ \L/
Pl T 4 . W a8 5. W 4 4
AL W
P W . W . WO A i%
AL/ \L/ L AL/ I
D TN T l@
AU A W 7 AN IV A N I
FERY 4 . W 4 b ST 4 b 'é
LI AR N A N A N [
Ny Y T l@
AL N Y |
D Fah) MMy !@
OO\ T i
P Y W o b W 40 ¢
BERE
To LCD panel -+ HO——— @ {J_I
[671150] [49] [+ [47] [46] [45} [a4} [43] [47]
V v g ®Ss KS7 KSa KSs KS10KS11 K512KS13 KS14 KSis
Py 1Y Py
FAaLY FARY yany yARY
Py Fi¥ FAY Py
FARY yanY FARY ARy
Py Fily Py PN
Fany ALY pany LN
\ A A A #PD17012-071
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2.4 KEY MATRIX DESCRIPTION

2.4.%7 Initial Setup Diode Matrix
The initial setup diode matrix determines the functions of the 4PD17012-071. Be sure to perform the
initial settings using this matrix. The settings are loaded when Voo is switched on {power-on resetting),

or when the level an the CE pin {pin 7) goes from low to high (CE reset). The settings are not loaded at
the other times.

n

(2)

{3}

{4)

(5)

{6

{7

{8

(9)

{(10)

(11

To perform these settings, short-circuit or open the matrix using dicdes.

Switches that set the receiving area
AREA1, AREAZ, AREA3

Switch that sets the number of preset memory areas
P10/P8

Switches that set the receiving band
DISLW, DISSW2

Switch that sets the seek stopping condition
AUTOSTP

Switch that selects tuning mode
AUTOS00

Switch that sets preferential display of clock
PRIC

Switch that sets the intermediate frequency in AM band
AMIF

Switches that select the frequency counter
ENFMIF, DISAMIF

Switch that selects the auto-memory
DISAMEMO

Switches that select the clock function
CLKDi{SP, FLASH

Switch that selects control of volume
VOL

The functions of the initial setup diode matrix are described below.

18
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Symbol Description
AREA1 Switches which set an area for reception.
AREAZ Setting is performed in the following manner;
AREA3
AREA3 AREA2 AREA1 Area
0 0 0 Woestern Europe
0 0 1 Australia, Middle and Near East
0 1 1 America 1
1 Q Q America 2
1 1 0 America 3
0 1 0 Japan
1 0 1 Eastern Europe
1 1 1 China
{0: Opened, 1: Shorted}
For the receiving frequency in each area, see "Major Functions".
If Eastern Europe is selected, do not use the key.
P10/P8 Switch that sets the number of preset memory channels.
it is set in the following manner:
Pi0/PB Number of preset memory channels
1] 10
1 8
{0: Opened, 1: Shorted)
DISLW Switch that sets the receiving band. It is ignored in areas other than Eastern Europe and
Western Europe.
DISLW Receiving band
0 MW, LW
1 MW
{0: Opened, 1: Shorted)
DISSW2 Switch that sets the receiving band. It is ignored in Eastern Europe.
It is set in the following manner:
DiSsw2 Receiving band
0 SW1, sw2
1 SW1
{0: Opened, 1. Shorted}
AUTOSTP Switeh that sets seek stopping condition:

it is set in the following manner:

AUTOSTP Stopping condition

Seek is stopped if a radio station is detected. At that time, the

0 keys are ignored even if they are pressed.

Seeking is stopped if a radio station is detected when the

! key is not pressed.

{0: Opened, 1: Shorted)
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Symbol

Description

AUTO500

Switch that sets the function when the frequency is adjusted using the and

keys. It is set in the following manner:

AUTO500

| up I DWN |

Key pressing

Operation

less than 0.5 sec.

1-channel UP/DOWN

0.5 sec. or more

Continuous UP/DOWN
1-channel UP/DOWN per 50 ms

less than 0.5 sec.

1-channe! UP/DOWN

0.5 sec. or more

Seek UP/DOWN

{0: Opened, 1: Shorted)

If AUTOB00 is shorted, do not use the AUTO key. If AUTO500 is opened, switching

between continuous UP/DOWN and seek UP/DOWN can be done by switching manual mode

and auto-mode {using the AUTO key).

PRIO

Switch that sets the preferential display for the clock.
Preferential display means that preferential item is displayed if nothing is done after

switching of display.
it is set in the following manner:

Preferential
display

PRIO

Description

displayed.

The frequency is displayed if the| DISP ] key or station

0 OFF selection/band i TUNER | key is pressed when the clock is

If the key, or station selection/band/| TUNER

1 ON key is pressed when the clock is displayed, the frequency is
displayed first, and then the clock is displayed in five seconds.

{0: Opened, 1: Shorted}

When the clock is displayed during radio reception, the display of the receiving band, "ST",

*MONO", and "LOUD" is on.

AMIF

Switch that sets the intermediate frequency in AM band. It is set in the following manner:

AMNIF Intermediate frequency
0 450 kHz
1 10.71 MHz

{0: Opened, 1: Shorted)

If AMIF is shorted, the intermediate frequency must be converted into 450 kHz before

supplying it to AMIF {pin 13}
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Symbol Description

ENFMIF, DISAMIF | Switches that set use of the frequency counter.
They are set in the following manner:

ENFMIF DISAMIF Band Detection of radio station
Fivt
] 0 Frequency counter and SD method
MW, LW, SwW
FM Frequency counter and SD method
1 1
MW, LW, SW SD method
FM SD method
0 0
MW, LW, SW Frequency counter and SD method
FM
[ 1 SD method
MW, LW, SW

{0: QOpened, 1: Shorted)

DISAMEMO Switch that sets the function of |pgCAN AMEMO| key.

It is set in the following manner:

DISAMEMO Operation
Key pressing time
Less than 3 sec. Preset memory scan
° 3 sec. or more Auto-store memory
Less than 3 sec. Preset memory UP
! 3 sec. or more Auto-store memory

{0: Cpened, 1: Shorted}

CLKBISP Switch that sets the time mode for the ¢lock.
It is set in the following manner:

CLKDISP Time mode

12-hour mode
0 AM11:59 — PM12:00
AM12:00 « PM11:59

24-hour mode

1 r———————» 23:69 — 0:00 e

{0: Opened, 1: Shorted}

FLASH Switch that sets the colon (1) display mode.
It is set in the following manner:

FLASH Colon (:} display mode
0 ON
Blinking
1 Frequency = 1Hz
Duty ratioc =6 {ON): 4 (OFF)

(0: Opened, 1: Shorted)
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Symbol

Description

VOL

Switch that selects electronic sound control.
It is set in the following manner:

VOL Method of control
0 PWM output only
1 12C serial interface (with electronic sound control connected)

{0: Opened, 1: Shorted)

if VOL. is open-circuited, do not use the key.

2.4.2 Momentary Keys

The fellowing key combinations are valid:

. key and any other key (If they are pressed atthe same time, the[ _powgr | key input

is valid.)

* [__ME__|key (for time adjustment) and | up jor[  pwn | key
If any other combination of two keys is pressed, they are invalid {nothing will happen, as if they were

not pressed).

Time of waiting for chattering is 30 - 40 ms.

Symbol Description
Keys for writing to and calling of preset memory
| They are valid in radio mode.
M10 FM, AM and SW bands can be independently assigned to each key.

Description

if any kelelthrough[ M10 14 +10 [} is

Writing pressed when the preset memory is ready for writing, the currently received
frequency is written to the preset memory channel correspondent to the key, -

lfanykey[ M1 Jthrough]| Mio 1 +10 I is
pressed when the preset memory is not ready for writing, the frequency saved
in the preset memory area correspondent to the key is called.

When the contents in a preset memory area is being called, pressing the key
for the same preset memory area is ignared. in the clock display mode,
however, this switches the mode into the frequency display mode.

Calling

The default settings in the preset memory channels are as follows:
+ M1 [M6] : Lowest frequency
M2 [M7] . {Highest frequency - Lowest frequency) x 1/3 + Lowest frequency
M3 [M8] : {Highest frequency — Lowest frequency) x 1/2 + Lowest frequency
M4 {M9]1 : {Highest frequency - Lowest frequency) x 2/3 + Lowest frequency
M5 [M10] : Highest frequency
« Frequencies in the FM band are written to M1 — MB. The lowest frequency is written to
the remaining memory channels,
« For AM band, frequencies in LW band are written to M1 - M5, and frequencies for MW
band are written to M6 — M10.
- For SW band, frequencies in SW1 band are written to M% — M5, and frequencies in SW2
band are written to M6 -~ M10.
Of the five kinds of frequencies described above, four kinds of frequencies excepting
{Highest frequency — Lowest frequency) x 1/2 + Lowest frequency will be written to the
preset memory channels if P10 and P8 on the initial setup diede are shorted.
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Symbol

Description

+10

Key for writing to and calling of preset memory areas M11 - M20.

it is valid for reception of FM band in radio mode.

Each time the key is pressed, the preset shift status and normal status are

switched. If any key| M1 [—[ 10 | is pressed in the preset shift status, a

value will be written to any preset memory areas M11 — M20 or a station will be called from

any preset memory areas M11 - M20.

in preset shift status:

+ If any key | M1 |- M10 |is pressed, the frequency saved in the
corresponding preset memory areas (M11 - M20) will be called. (A frequency will be
written to preset memory if it is ready for writing.)

- Display of "{ =" and "CH" on the LCD panel is turned on.

« If no key is pressed for more than five seconds, the preset shift status is cancelled.

in the preset shift status, each key functions in the following manner:

Key Description

STANDBY The key performs its function, and then the preset shift status continues,
1

Writing to or c¢alling fram M11 - M20

il

Preset memory becomes ready for writing.

If any other key is pressed, the preset shift status is cancelled, and the function of the key is
performed.

PSCAN AMEMO

Key for preset memory up, preset memory scan, and auto store memory. It is valid in radio
mode.
Operatian differs with the status of DISAMEMO on the initial setup dicde. For details on the
operation, see 2.4,1, "Initial setup diode matrix.".
Preset memory up, preset memory scan, and auto store memory function are described
below,
e Preset memory up:
A one-area higher preset memory area is selected and called.
The preset memory number and saved frequency are displayed.
+ If any preset memory area has so far been used for reception, the next preset memory
area (M4 if M3 has been in use) will be used for reception.
« If preset memory has not been in use, M1 is selected for reception.
e Preset memory scan:
Each of the preset memory areas is automatically called for five seconds.
During receiving each frequency saved in preset memory, the display of the frequency,
preset memory number, and "CH" blink {1 Hz: 1/2 duty cycle).
« [f any frequency saved in preset memory has so far been received, scan starts with the
frequency in the next preset memory area (M4 if M3 has been in use).
+ If preset memory has not been in use, scan starts with M1.
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Symbol

Description

PSCAN AMEMO

During preset memory scan, each key works in the following manner:

ad
]
-

Description

-t

+
ik

-]
=
o — |13
lIIIIIaI § U ]

Cancels the preset memory scan status, and executes the function of the

pressed key.

TAPE

TUNER

SCAN AMEMO| | Cancels the preset memory scan status,

LOUD

VOL UpP
VOL DWN
AUTO
TAPE MONI
MUTE
STANDBY

Executes the function of the pressed key, and continues preset memory scan.

w
m
-

All the other keys (excepting the POWER key) are invalid.

@ Auto-store memory

A radio station is automatically searched, and written to preset memory.

The searched frequency is displayed with "AUTQ" and "CH" blinking {1 Hz: 1/2 duty).
If preset memory has been in use, auto-store starts with the preset memory areas {M3
if M3 has been in use} used for reception at that time. '
if preset memory has not been in use, auto-store starts with M1.
When saving is completed, the frequency lastly written to preset memory is received.
All frequencies within the band concerned are searched. The number of stations with
higher SD that can be saved in preset memory is selected, sorted in the ascending order
of the frequency, and written to preset memory. '
During auto-siore, each key works in the following manner:

.

Key Description

PSCAN AMEM

o

Cancels the auto-stare memaory status, and executes the function of the
key pressed.

All the other keys {excepting the POWER key) are invalid.
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Symbol Description
Key for writing to preset memory and adjustment of time

{1} DBisplay of a frequency: Writing to preset memory
{2) Display of the clock: Adjustment of time

(1) Writing to preset memory

Each time the key is pressed, switching between preset memory write

status and normal status is performed.,

- Hanykey[ M1 |through]| M0 1 +10 D is pressed in
preset memory write status, the currently received frequency is written to the preset
memory area correspondent to the pressed key.

+ "CH" displayed on the LCD panel blinks at 1 Hz (1/2 duty cyele). {The preset number
also blinks if preset memory is being used for reception.)

+ If no key is pressed for more than five seconds, the preset memory write status is
cancelled.

In preset memaory write status, each key works in the following manner:

Key Description

Executes the function of the pressed key, and holds the preset memory

STANDBY .
write status.

Writes a value to any preset memory area M1 - M20.

+10 Invokes preset memory write status.

If any other key is pressed, the preset memory write status is cancelled, and the function of
the pressed key is executed.

{2) Adjustment of time

Press the key and | uUP | or | DWHN | key at the same time

to adjust the hour and minute digits.
For detafls on the adjustment, see the descriptions of the and
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Symbol Description
| up Keys for moving frequency UP/DOWN and adjusting the time
DWN |

{1} 1In radic mode: Rseceiving frequency UP/DOWN
{2} During display of clock (excepting time of power-off and timer setting): Time can be

adjusted by pressing the IE key, and | up lor[ DwN__ |key.

{1) Receiving frequency UP/DOWN
Either manual or auto-UP/DOWN is performed.
Operation varies with the status of AUTO500 on the initial setup diode. For details on
the operation, see 2.4.1, “Initial setup diode matrix".

{2) Adjustment of time
If the clock is displayed, time can be adjusted by pressing the or
key while holding down the E:_El key.
if the key is held down, these keys work in the following manner:

Key Digits adjusted | Hold-down time Operation Hour digits

Less than 0.5 sec. | A hit of this key advances timsa by 1 hour.

Hour digiis Not affected

0.5 sec. or more | Time increases at a rate of 1 hour per 0.2 sec.

Less than 0.5 see. | A hit of this key advances time by 1 minutes.

Minutes digits ; - Clear
Time advances at a rate of 1 minute per 0.1

second until the key is released.

0.5 sec. or more

However, only the | up | and | DWN | keys are used for time adjustment of
the timer.

AUTO

Key for switching between auto-mode and manual mode
it is valid in radic mode.

Each time the AUTO key is pressed, auto-mode and manual mode are selected by

turns,
¢ Auto-mode
The | T | and | DWN | keys are used for seek UP/DOWN.
e Manual mode
The | up |and | DWN | keys are used for manual UP/DOWN.

In auto-mode, the display of "AUTO" is turned on.

This key is invalid when AUTOB00 on the initial setup diode is shorted {Mode is always
gat to manual mode),

TAPE MONI

Key for setting tape monitor on/off
It is valid when the power is on.

Each time the [ TAPE MONI | key is pressed, tape monitor is turned on and off by turns.

The output from the MONI pin (pin 63) is switched as tape monitor is turned on and off.
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Symbol

Description

LOUD

Key for setting loudness on/off.

It is valid when the power is on.

Each time the key is pressed, loudness function is turned on and off by turns.
When loudness function is enabled, the display of "LOUD" is turned on.

The output from the LOUD pin (pin 21) is switched when loudness function is turned on and

off.

When VOL on the initial setup dicde is short-circuited, the loudness function (7.5 [dB]} of the
electronic sound control can be turned on and off.

Key for setting monaural mode on/off.

It is valid in radic mode.

Each time the key is pressed, monaural mode is turned on and off by turns.
When the monaural mode is on, the display of "MONO" is turned on.

The output from the MONO pin {pin 16} is switched when the monaural mode is turned on
and off.

Key for display switching.

It is valid when the power is turned on.

Each time the key is pressed, the frequency/mode and clock are displayed by
turns.

The operation varies with the status of PRIO on the initial setup diode. For details on the
operation, see 2.4.1, "Initial setup diode matrix".
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Symbol Description

Key for setting everyday timer onjoff time, and setting a preset station

It is valid when the power is turned on.

It is invalid when time is not adjusted (the clock is not working}.

The everyday timer turns the source on and off, and selects the preset station every day
when the preset time comes. (in standby ON status)

Each time the [ EVERYDAY | key is pressed, the status changes in the following manner:

| Setting of ON time ‘ — t Setting of Preset station l —-—{ Setting of OFF tinﬂ

l Comnpletion of setting of timer l

A station can be preset only in radio mode.

If ON time and OFF time are set to the same hour, the timer is turned off.

1f setting of the timer is completed in radio mode, the frequency from the station before
setting is received.

If the power is turned on by the timer, the mode that existed when the power was
previously turned off will ensure.

o Setting of timer ON time

if the key i¢ pressed, the display of "EVERY", "ON" and ON time biinks.
When adjustment begins, the ON time ceases to blink. {For adjustment of time, see the
descriptions of the | up fand | DWN | keys.}
If no key is pressed for more than 5 seconds, the timer setting is completed, and the
frequency and mode are displayed.

© Setting of timer preset station
If the key is pressed during setting of ON time, the display of "EVERY",
band, frequency, "CH", and preset number blinks.
When a preset station has been set, the display of band, frequency, "CH", and preset
number stops blinking.
If a different band is set, it is set to M1.
For setting use the band keys {| Fivi i AM land[ sw _ and
preset keys ( through Mo | and | +10 P
Once a station is set, the frequency from that station is received unti! the timer setting is
completed.

if no key is pressed for more than 5 seconds, ithe timer setting is completsd, and the
frequency and more are displayed.

@ Setting of timer OFF time
If the key is pressed when a preset station is displayed, the display of
"EVERY", "OFF" , and OFF time blinks.
If adjustment begins, the display of OFF time ceases to blink.
If no key is pressed for more than & seconds, the timer setting is completed, and the
frequency and mode are displayed.
If setting is completed without setting (displaying) the timer OFF time, the OFF time is
automatically set to 60 minutes after the ON time.
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Symbol

Description

Key used to set once timer on/off time, and preset station.
The once timer turns on and off the source, and selects a preset station only once.

For setting, see the descriptions of the| EVERYDAY |key. {The key executes the similar

function except that "EVERY" should be read as "ONCE".)

SLEEP

A key for setting of the sleep timer.

It is valid when the power is on.

If the key is pressed, the display of "SLEEP" begins to blink, and the time
setting for the sleep timer is displayed for five seconds. The default setting for the sleep
timer is 60 minutes.

If the key is pressed when the time is displayed, the setting is reduced in
ten-minute steps {e.g., from 60 to 50 minutes, or from 45 to 35 minutes). If the time is set
to "0" minute, the slesp timer is cancelled, and the display of “SLEEP" is turned off.

If the sleep timer OFF time is reached during setting of the timer {everyday timer or once
timer}, the display of "SLEEP" will be turned off, but the power will not be turned off.

STANDBY

Key for selecting of timers {everyday timer and once timer only)

It is valid when the level on the CE pin {pin 7} is high.

However, it is valid when time is unadjusted (the clock is not working).

Each time the key is pressed, the timers are turned on and off by turns.

if the timers {everyday and once timers} are activated in standby ON status, the display of
"EVERY" and "ONCE" is turned on.

if standby OFF status, the timer {everyday or once timer) will not be activated even if it is
set. (The sleep timer works even in standby OFF status.)

The output from the STANDBY pin {pin 22} is switched according to standby on/off.

ey for temporarily cutting off sound.

It turns on and off the mute control.

It is valid when the power is on.

Each time the key is pressed, the mute control is turned on and off by turns.
The output from the MUTE pin {pin 30} is switched as the MUTE control is turned on and
off.
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Symbol

Description

Key for switching between the|  VOL UP
it is valid when the power is turned on,
Each time the SEL

| and | voL DWN | functions.

key is pressed, the status changes in the following manner:

|—> Normal display =~ Voli.lme display -—= Balance --»= BASS -—= TREBLE J

display of clock/ display dispiay display
fraquency/mode
. v A
Volume Blance BASS TREBLE
adjustment adjustmeant  adjustment adjustment

If no key is pressed for more than two seconds when volume is displayed, the normal
status {display) ensues.

For adjustment of sound, see the descriptions of the |
keys. .
When the velume, balance, BASS, and TREBLE are displayed, the keys execute the follow-
ing functions:

VOLUP |and| vOL DWN |

Key Description

H

Changes the status.

STANDBY
VOL up
VOL DWN

If any other key is pressed, normat display appears and the function of the pressed key is
executed.

Holds the status, and executes the function of the pressed key.

VOL UP
VOL DWN

Keys for adjusting sound (volume, balance, BASS, and TREBLE).
Fhey are valid when the power is turned on.
These keys execute the following functions:

Key pressing time QOperation

Less than 0.5 sec. Moves up/down by one step.

0.5 sec, or more Moves un/down bv one sten ner 100 ms while the kev is pressed.

Using the SEL key, any desired item for adjustment is selected. For the switch-

ing procedure, see the descriptions of the key.

e Volume adjustment
"t is displayed.
Using VOL on the initial setup diode, setting can be performed as follows:

Initial setup Setting range
diode Output Default setting
VoL Minimum Maximum Step
Duty ratio 1/64
0 PWM output 38/64 0/64 63/64 (in 64 steps}
Electronic _ -78.75 1.25 [dB]
1 source control 31.26 [dB] {dB] 0 (d8] {in 64 steps)

{0: Opened, 1: Shorted}
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Symbol Description
VOL Up Relations between display and volume are as follows:
VOL DWN
Display VoL 9 | VOL1 VOL 2 Ll VOL 62 | VOL 63
Duty ratio 0/64 1/64 2(64 e 62/64 63/64
Volume
Attenuation [dB] | -78.75 | ~77.58 | -76.25 see -1.25 0

o Balance adjustment
LYY CM " R are displayed.
If VOL on the initial setup diode is shorted, setting can be performed in the following

manner:
Default value Minimum Maximum St
e
(for both right and left) [{for both right and left)|(for both right and left) P
0 {dB) ~ o [dB] 0 [dB] 1.25 [dB] (in 63 steps)
Caution1. Right and left cannot be adjusted independently.
2. "— «" indicates mute status.
Relations between display and balance are as follows:
Display L31 L30 wor [ soe R30 R31
Left 0 [¢] e o] ser -37.5 - =
Balance [dB}
Right - -37.5 wer 1] nes [¢] 0
e -
[ voLpwn | [ voLup |

{Right attenuated)} {Left attenuated)
o BASS and TREBLE adjustement

"1AS M TREL " are displayed.
If VOL. on the initial setup dicde is shorted, setting can be performed in the following

manner:
Default value for both Minimum far both Maximum for both Step for both
BASS/TREBLE BASS/TREBLE BASS/TREBLE BASS/TREBLE

0 [dB] -14 [dB} +14 [dB) 2 [dB] {in 15 steps)

Relations between display and balance are as follows. (Display of " RAG /*TREL " is

omitted.}
DiSplaV -7 -6 o 0 .as 6 7
BASS/TREBLE {dB] -14 -12 ses 0 e +12 +14
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Symbol Description

Key for setting power on/off.

Even if the[ POWER | key and any other key are pressed at the same time, the
ot i o

It is valid when the level on the CE pin is high.

Each time the key is pressed, the power is turned on and off by turns,
The output from the POWER pin {pin 23} is switched as the POWER switch is pressed.
e Power-on:

When power is turned on, the mode which was set when the power was previously
turned off is invoked.
In radic mode, the frequency which was received when the power was previously turned
off is received.
When VDD is supplied first, the following states ensue:
« If the time is unadjusted, the clock will not work until the time is adjusted.
» In radio mode, the lowest frequency in the FM band is received.
» Volume control: OFF
+ LOUD {loudness): OFF
+« MONOC {Monaural}: OFF
+ Standby: OFF
+ Timers {everyday, once, and sleep timers): OFF
+ Manual mode
+ Preset shift status cancelled
+ Preset memory write status cancelled
» Tape monitor: OFF
» Frequency is displayed. Display of "FM™" is turned on.
o Power-off:
Only the clock is displayed.
The sleep timer is cancelled.
If the once timer was used to turn on the power previously, the once timer is cancelled.

Fivi Keys for switching bands.

AM They are valid in radio mode.

SW The outputs from BAND1, BANDz, and SW pins {pins 17, 18, and 11} vary according to the
band selected.

TAPE Keys for switching modes.
CcD They are valid when the power is an.

_ AUX If the TUNER key (radic mode) is pressed, the frequency is displayed. If any other
TUNER mode key is pressed, mode is displayed.

According to the selected mode, outputs from the TAPE {pin 31), CD (pin 32), AUX {pin 33},
and TUNER pins {pin 34) vary.
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3. DISPLAY

A DO -~ 0
ERIIR/AY HU/\H UHUH

3.2 FONT

3.3 SAMPLE DISPLAY
(1} Radio mode {clock display}

o Tl e
-

{2) Radio mode {frequancy display)

MONO

M 11 |
i

S N !
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{3) Tape mode

(4} CD mode

{5) AUX mode

(6) Sound control

Balance display (center)

Volume display ,
I/ L
’...........
_

Balance display {right high) ,—\

Batance display {left high) ’,
BASS display ,

TREBLE display
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3.4 CONNECTION OF SEGMENT LINES

L
I

-gHeE- o —OFF—
;%

-BYERY

J

o

IV

LCD1s

LCD1s

LCDvr
LCDhs

LCDns
LCD1s

LL.CD1a

LCDs2

LCDas

LCDo
LDy

"LCDs

LDy
LCBDs
LCDs

LCDa
LCDs
LCD:

LCD

LCDo

3.5 CONNECTION OF COMMORN LINES

3.6 LCD ALLOCATION

Dto ®) indicates the segment positions.

LOUD SLEEP EVERY ONCE ON OFF

MONO

ST
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Table 3-1 Relations between Segment/common Pins and LCD Display

Common
COMo {37) COM: (36) COM:z (35}
Segment
LCDa (57} swW FM ST
LCD1 (56) AM (MW, LW) @®d, e, Dg ®a
LCD: {55} De Mk, Dh @b
LCDa (54} Qe @I, @i @f
LCD+ (53) @d @g @a
LCDs {52) @c @i @b
LCDs (51} MONQ LOUD
LCD7 (50) ®d SLEEP @
LCDs (49} ®d Qg Qa
LCDs (48) ®@c @b
LCD1o {47) ®@e @i, @i, @I ®m @f
LCDn {46} @d ®g @a
LCDhz {45) @c EVERY @b
LCDz {44) CH 5 AUTO
LCD1s (43} PM AM ONCE
LCDhs (42) ®e ®g ®1
LCDs {41) ®c ®a, ®d ®b
LCD17 {40) ®Be ON ®f
LCDs (39} ®d ®g ®a
LCD1s (38) B OFF ®b

36

Remark Figures in parentheses are pin numbers.



RIEC 1PD17012GF-071

3.7 SYMBOLS DISPLAYED

Symbol Description

FM Turned on when a frequency in FM band is received in radio mode.

AM (MW, LW) Turned on when a frequency in AM band is received in radio mode.

SW Turned on when a frequency in SW band is received in radio mode.

Turned on when the level on the ST pin {pin 15} is low.
ST However, it is not turned on when the level on the MONO pin {pin 16) is high.
ST is displayed only in radio mode.

MONO Turned on when monoral output is selected. MONO is displayed only in radio mode.
LOUD Turned on when Joudness output is selected.
SLEEP Turned on when the sleep timer has been set. |t blinks when the timer is being set.
EVERY Turned on in standby ON status if the every timer has been set.
ONCE Turned on in standby ON status if the once timer has been set.
ON Blinks during setting of ON time.
OFF Blinks during setting of OFF time.
AUTO Turned on in auto mode.
AM/PM Turned on in 12-hour display mode.
CH Turned on when a preset memory number is displayed.

Turned on to indicate the lowest digit of a frequency in the FM (partial) or SW band.
It is turned on {off} if the towest digit is 5 (0}

ﬂﬂ %’ﬁ:ﬁ % Displays frequency, clock, mode, and sound controt.

.:.ﬂﬂ B Displays preset memory number and sound control.
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4. REMOTE CONTROL

The uPDB121G-002 or uPD6122G-002 is used as a remote controller transmitter IC. Unless the custom
code for either of these ICs is correctly set, the yPD17012-071 cannot be remote-controlied. The custom
code which operates the uPD17012-071 is 844FH. It is set by connecting a diode to the transmitter I1C key
matrix (See 4.5 EXAMPLE OF REMOTE CONTROL PREAMPLIFIER CIRCUIT USING pPD2800HA]}.

If the uPD6121G-002 is used, the [PMEMO DWN] and | PMEMO UP | keys cannot be used.

4.1 LOCATION OF REMOTE CONTROL KEYS

Fig. 4-1 Location of Remote Control Keys (when pyPD6122G-002 is used)

Input pin
Klo Kl Klz Kla
Output pin
KIfOo
KO
Ki/O2
Ki/Qs
KOs TAPE MONI LOUD MONO DIsP
KOs TAPE cb AUX TUNER
Ki/Os MUTE VOL DWN VOL UP POWER
Ki/Or EM AM SW SEL
input pin
Kls Kls Kle Kl
Output pin
Kl/Ga PMEMO DWN PMEMGC UP - -
KO
I - - - -
K07

: Decoder output key in tape or CD mode
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4.2 FUNCTIONS OF REMOTE CONTROL KEYS

The remote control keys are invalid if any key on the system is pressed.

If two keys (inciuding the key) are pressed at the same time, they are invalid. Therefore,
time cannot be adjusted.

{1} Radio mode

Symbol Description

PMERMO DWN Keys for preset memory UP/DOWN,
| They are valid in radio mode, They execute the following functions:

! PMEMO UP

Key pressing time Description

Less than 0.5 sec. | Move up/down preset memory by one step.

0.5 sec. or more Move up/down preset memory by one step per 300 ms while being
pressed.

All the other keys executes the same functions as the momentary keys for the uPD17012-071. For
details on the operation, see 2.4.2, "MOMENTARY KEYS".

{2} Tape mode

Symbol Description

M1 Pins for remote control key decoder outputs.
[OPT1} If any of these keys is pressed, the output from the expansion port correspondent to the

| pressed key changes {See Fig. 5-3, "Expansion port pin diagram").

M3 While the key is pressed, the level of the output is high.

{OPT8) OPT1 — TAPE1
| |
OPT8 — TAPES
Buring setting of timers {excepting sleep timer), these keys are invalid.

All the other keys execute the same functions as the momentary keys for the pPD17012-071.

{3} CD mode
Symbol Description
M1 Pins for remote control key decoder outputs.
{OPT1) if any of these keys is hit, the output from the expansion port correspondent to the hit key
I changes {See Fig, 5-3, "Expansion port pin diagram"}.
AUTO While the key is pressed, the level of the output is high.
{OPT16) OPT1 — CD1
I |
OPT16 — CD18
During setting of timers {excepting sleep timer}, these keys are invalid.

All the other keys execute the same functions as the momentary keys for the yPD17012-071.

(4] AUX mode
These keys execute the same functions as the momentary keys for the yPD17012-071.
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4.3 REMOTE CONTROL DATA CODE

Table 4-1 Remote Control Data Code Table

Data code Data code
Remote control key Remote contro! key
po|D1|p2|D3|D4 | D5 | D6 | D7 Do |D1iD2{D3 D4 | D5 D6 D7
M1
(OPT1) olojo|lo|lolofal]o LOUD 110loflolrtoloije
M2
(OPT2) 1]loloflo|lolofo]|o MONO o|l1]|o]o|1]o]o]o
M3
(OPT3} ol1]olelof{ololo DISP 1l110f{ol1lofolo
M4 101110 TAPE 0
(OPTA) ololelolo | olol1]|oel1]|o]o
M3 olof1|elolo}o c 1{o{1]0]olo
{OPT5) 0 D 1o
M8 1lol1fololo 0 AUX of{1l1]|ol|1]o|o]o
{OPTE) 0
M7 ol1l1|0o|lolofol]o TUNER 111|1]lol1]|ofo}o
(OPTT) :
M3 111|l1]lolo|lole]o MUTE ololo|1|1}o]o]o
(OPT8)
M9 ololo|1|ojoto]o VOL DWN 1to0loi1]+{olojo
{OPT9)
M10
1/0lo0]o
(OPT10) 1{0|lof1]|o]olo]|o vOL UP o101
+10 ol1]lo|l1]lo]ojo]o POWER 1i14o0l1fl1]0fo]|o
{OPT1H)
PSCANAMEMO
111 11101]lalolo
(OPT12) ol1lolololo FM olo
ME
ofo|1]1]0lola]o AM 1loetr1f1171lofjolo
{OPT13} E
DWN 1lol1|1]lojo]o]o SW oli1lilaf1]loloio
{OPT14)
up
ol1l1|1]ototolo SEL 1|1{1}(1]1]0lo]o
(OPT15)
AUTO 1]1]11110lofo]o PMEMODWN (o fofolofofol1]o
{OPT16)
TAPE MONI olo|lolo|1|lo0loto0 PMEMOC UP 11o0folalofjol1lo
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4.4 EXAMPLE OF REMOTE CONTROL CIRCUIT USING pPD6122G-002

455 kHz ceramic resonator (CRK - 455 made by TOKO)

L J— %Q aTF 77 L

Tal - A 4
{0 Transeit display X
vﬂ( N NS

Infrared light emitting dicde
OsClI 0sCO SEL Voo LMP Vss SE303A, SE307, SE1003

—1 CCS 1 PD6122G-002 REM 25C 3616, 3618
28D1615, 1616
Kls-Klo KI/Oo-KI/O7 25C2001
o foxe Toxg foxe T fox foxe foxe T
o lalalajaialala
tox Ton Tox Tox Tox Tox Tox To
PR A A
Toxe Tox Tox o T Tox Tox Tox
o lalalalalalala
Tox o Tore Ton Tox Tox To Tox
ol e lalala | a | alQq
o
%
l\o\
Q,

T Voo

4.5 EXAMPLE OF REMOTE CONTROL PREAMPLIFIER CIRCUIT USING pPC2800HA

pPC2800HA
Veer  OUT Ve fo GND Co IN- INF+
+5V 1 2 3 4 5 6 7 ]
f PIN phote
0- ; diode
To REM pin (pin 64) e | 1730:Q 1uF 1k§2 F g:gggB
on uPD1702-071 47u 0.014F | 0.0 PH302C
_;lr'r ;lr'r PH310
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5. SERIAL DATA

5.1 ELECTRONIC SOUND CONTROL

The pPD17012-071 sends data on any desired attenuation to the electronic sound control,

Data output to the electronic sound control needs two data buses for data and clock. They are output
from the SDA pin (pin 28} and SCL pin (pin 27} on the gPD17012-071.

Fig. 5-1 Pin Connection {Electronic Sound Control)

Data
SDA { 28 27 | SDA

4PD17012-071 Electronic sound contro

Clock
SCL | 27 28 | SCL

Electronic sound control data consists of nine bits (8 bits for data, and 1 bit for ACK signal}.

The format for data transmission is address (9 bits) + voice data {9 bits x N}, where N is the volume of
data on volume, balance, etc.

The clock is an approximately 22-kHz clock.

Fig. 5-2 Data Transmission Format (Electronic Sound Control)

hd
v Data on volume, batance,
Address of electronic sound control BASS, and TREBLE
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5.2 EXPANSION PORTS

Fig. 5-3 is an expansion port pin diagram.
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The pPD17012-071 sends data to the expansion port {(uPDA4094B).
Data cutput to the expansion port needs three data buses for data, clock, and strobe. They are output
from the SO pin (pin 10), SCK pin {pin 9}, and STB pin {(pin 20}

Fig. 5-4 Pin Connection {Expansion Port)

Data
SC |10 2 DATA
N Clock .
pPD17012-071 SCK | 9 3 | CLOCK  Expansion port
Strobe e
STB | 20 1 STROBE

Data for the expansion port consists of 24 bits. Change to the acquired data is synchronized with the
strobe signal. The frequency of the shift ¢clock is 450 kHz.
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6. MUTE OUTPUT TIMING

This chapter describes the mute output timing.
The timing charts in the following sections show the time requirements for each processing. The
encircled numbers in the charts indicate the following parameters:

Key-on chattering waiting time

Pre-muting time: Thefigurein parenthesés isthe pre-muting time whenthe electronic sound control
is selected.

Time for setting of division ratio and renewal of displayed item

Post-muting time

Scan time

PLL lock waiting time

Time for initial setup

QRO®®

6.1 MANUAL UP/DOWN

6.1.1 1-Channel UP/DOWN

) ) 1) @
40-45 ms 0.5-
20-40ms (35 - 40 ms) 1.5ms 200-300 ms
Key-on

At band edges, the time (@) is 700-800 ms.

6.1.2 Continuocus UP/DOWN
@ @ ® ® ® @
40-45ms 0.5- 0.5-
20-40ms (35-40 ms) 1.5ms 500 - 60C ms 1.5ms 50 - 65 ms 200300 ms
((

T 7

Key-on Key-off

At band edges, the time (8) is 600-700 ms, and time (@) is 700-800 ms.
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6.2 AUTO UP/DOWN

T

Key-on

T

Qutput switching

@ @ ® ® ® ® ® ® ® @
40-45ms | 0.56- 60 - 0.5- 0.5- 60 - 300 -
20-40ms | {35-40ms} | 1.5ms 120 ms 1.5ms 1.56ms 120ms | 400 ms
((
T T )y
Key-on No station for SD, A station for SD,
IF check exists. IF check exists.

At band edges, the time @ is 660-820 ms.

6.3 CALLING OF PRESET MEMORY
@ @ @ @
40-45ms 0.5-
20-40 ms {35 - 40 ms) 1.5ms 400 - 500 ms

Key-on

6.4 PRESET MEMORY SCANNING
@ @ ® @ @ @ @
40-45 ms 05- 400 - 40-45ms 0.5- 400 - i
Less than
20-40ms 3s {(35-40ms) | 1.5ms | 500 ms 5-55s {35 - 40 ms} 1.5ms | 500 ms
Key-on Key-off
6.5 BAND SWITCHING
® @ ® @
40 - 45 ms 0.5-
20-40ms (35 - 40 ms) 1.5ms 700 - 800 ms
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6.6 TURNING ON RADIO MODE

(Tape, CD, AUX) @ @ ® @
40-45 ms 0.5-
20 - 40 ms {35 - 40 ms) 1.5ms 700-800 ms
Key-on Qutput switching
6.7 TURNING ON TAPE, CD, AUX MODE
(Tape, CD, AUX, radio} ©) @ @
40-45ms
20-40 ms {35 - 40 ms} 700 - 800 ms

(Radio}

{Tape, CD, AUX)

T

Key-on

6.8 TURNING ON POWER (RADIO MODE}

!

Qutput switching

@ @ ® @
0.5-
20-40ms 40 - 45 ms 1.5ms 700-800 ms
Key-on Output switching
£.9 TURNING OFF POWER
@ @ @
40 - 45 ms
20-40ms {35 - 40 ms) 700-800 ms

{Radio)

T

Key-on

48
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6.10 CE PIN

6.10.1 Change from High to Low

{Tape, CD, AUX, radio)

MaX. 8 ms

CE pin = High level — Low level

6.10.2 Change from Low to High

@ Normal operation [power off)

0-100 ms 20-80ms

CE pin = Low level — High ievel
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7. EXAMPLE OF APPLIED CIRCUIT
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8. ELECTRICAL SPECIFICATIONS (Preliminary)

ABSOLUTE MAXIMUM RATINGS (Ta = 25 °C)

Parameter Symbol Conditions Ratings Unit
Supply voltage Voo -0.3 to +6.0 \
Input voltage Vi -0.3 to Voo +0.3 v
Output voltage Vo Excluding P0Co - POCs —0.3 to Voo +0.3 v
Per pin -12.0 mA
High level output current lon
Total, all output pins -20.0 mA
Per pin 15.0 mA
Low level cutput current lou
Total, all output pins 30.0 mA
Cutput breakdown voltage Vepbs § POCo - POCs 10.0 v
Total power dissipation P1 400 mw
o] ti bient
perating ambie Topt With all the functions turned on -40 to +85 °C
temperature
Storage temperature Tew -55 to +125 °C

Caution If any one of the above parameters momentarily exceeds the absolute maximum rating, the
quality of the product are impaired. The absolute maximum rating is a critical value that can
cause physical damage to the product. Be sure that none of the above characteristics reach the
rating when using the product.

Recommended QOperating Conditions (Ta = ~40 to +85 °C)

Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
Voos With all the functions turned on 4.5 5.0 5.5 A
Supply voltage
Voo With CPU operated, and PLL stopped 3.5 5.0 5.5 \'4
Data holding voltage Voor With crystal oscillator stopped 23 5.5 \4
Output breakdown voltage Veos | POCo - POCa 9.0 v
Supply voltage rise time trise Voo: 0o 45V 500 ms
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DC CHARACTERISTIC (Ta = 40 to +85 °C, Voo = 5 V + 10 %)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

loon CPU operated, PLL stopped, sine wave input to Xm pin 20 2.0 mA
tfin = 4.6 MHz, Vix = Yoo)

Supply current
CPU operated, PLL stopped, sine wave input to X pin

Inoz {fin = 4.5 MHz, Vin = Voo) 0.5 1.0 mA
HALT instruction used

With crystal
Voomt oscillator | Timer FF used to detect power interruption { 3.5 5.5 N
turned on
Data holding voltage
Voorz With crystal | Timer FF used to detect power interruption 2.3 5.5 \
oscillator
Voora turned off | Holding of data memory 2.0 5.5 v
foom Veo=5V, Ta=25°C 2.0 4.0 HA
lborz With crystal 2.0 20.0 1LY
Data holding current oscillator
loona stopped Voo =23V, Ta=25°C 1.0 2.0 LA
looas Vob =23V 1.0 10.0 Jiry
Intermediate level output voltage Vom COMe - COM: Voo=5.0V| 2.3 2.7 Vv
Vi POA:, POBow POBa, P1A0 — P1Az, P1Bo - P1By, P1Do- P | 0.7 Voo Voo v
High level input voltage Visa POAo, POA2, CE, INT 0.8 Voo Voo v
Vina PQDo — PODa 0.6 Voo Voo V.
POAs, POBo — POBs, PODo — PODg, P1Ac — PiAz,
Vi ] 0.2 Voo v
Low level input voltage P1Bo— P1Ba, P1Do - P1Da
Viz POAs, POAz, CE, INT 0 0.2 Veo \Y
P0Ao — POA:, POBo — POBa, P1A0— PTAz, P1Ce — P1C,,
for1 - =1.0 mA
High level output current P1Ds - P102 Vou = Voo -1V
fonz LCDs —~ LCD4, EC Vo=V -1V ] -1.0 mA
PGAs — POAz, POBo — POBa, P1Ac— P1As, P1Co - P1C;,
lots 1.0 mA
P100 ~ P1Da Vou=1V
Low level output current
P loe | LCDo- LGDw, EO Vo=1v| 10 mA
low POCo — POCa Vo =1V 10 mA
liy With VCOH terminal pulied down Vin = Vop 0.1 mA
Iz With VCOL terminal pulled down Vin=Voo| 0.1 mA
High level input current
fHa With Xin terminal pulled down Vin=Veo | Q.1 mA
I With PODo — P(D: pins pulled down Vs = Voo 10 150 A
Y] POCe - POCs Vor=9V 1.0 HA
Qutput-off leak current
Iz EO Vou= Voo, VoL =0V +1.0 HA
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AC CHARACTERISTIC (Ta =—40 to +85 °C, Voo = 5 V £ 10 %)

Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit

VCOL pin: MF mode
fi X MH
b Sine wave input Vin = 0.3 Vee 0.58 30 z

ﬁ VCOL pin: HF mode 5 10 MH
N2 z
Sine wave input Vin = 0.3 Vee

; VCOH pin: VHF mode 30 250 | MHz
iN3
Sine wave input Vin = 0.3 Ver

Operating frequenc i AMIFC and FMIFC pins: AMIF count mode 0.3 10 MHz
perating freq Y t Sine wave input Vin = 0.3 Ver | '

AMIFC pin: A t mod
fns pin: AMIF co‘un mo e? 0.44 046 | Mhz
Sine wave input Vin = 0.1 Ver

. FMIFC pin: FMIF count mode 5 15 MH
NG
Sine wave input Vin = 0.3 Vep z

FMIFC pin: FMIF count mode
fi 10.5 A
7 Sine wave input Vin = 0.1 Vep 10.9 | MHz

AC COMVERTER CHARACTERISTIC (T2 = -40 to +85 °C, Vob =5 V £ 10 %)

Parameter Symbol Conditions MIN. [ TYP. | MAX. | Unit
A/D conversion resolution [ bit
A/D conversion quantization To =10 to +50 °C +10 | +15 | LsB
error
OTHER PARAMETERS (Ta= +25°C, Vop = 5.0 V)
Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit

CPU and PLL operated, sine wave input fo
lopa VCOH pin 15 mA
{fin = 130 MHz, Vin = 0.3 Vrp)

Supply current
CPU and PLL operated, sine wave input to

topa VCOH pin 18 mA
{fiv = 260 MHz, Vin = 0.3 Vrp)

High level output current lons COMo - COM:z Vou=Voo -1V ~300 A
Low level cutput current loLs COMo — COM:z Vor=1V 300 HA
intermediate level output lows COMe — COM:z Vou = Voo -1V -25 BA
current lovz | COMe - COM: Vor=1V 25 uA
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9. PACKAGE DRAWING

64 PIN PLASTIC QFP {14%x20)
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NOTE ITEM| MILLIMETERS INCHES
Each lead centerline is located within 0.20 YT
mm (0.008 inch) of its true position (T.P) at A 23.2+0.4 09135016
maximum material condition. B 20£0.2 0.78755%
C 14+0.2 0.551:3.5%2
D 17.2+0.4 0.67720.016
F 1.0 0.039
G 1.0 0.039
H 0.40+0.10 0.016:3.3%2
| 0.20 0.008
J 1.0 (T.P.} 0.039 (T.P.)
K 1.6£0.2 0.063+0.008
L 0.8£0.2 0.0311588
M 0154342 0.0063:9%
N 0.12 0.005
P 2.7 0.1086
Q 0.10.1 0.004%0.004
S 3.0 MAX, 0.119 MAX.
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NOTES FOR CMOS DEVICES

PRECAUTION AGAINST ESD FOR SEMICONDUCTORS

MNote: Strong electric field, when exposed to a MOS device, can cause destruction

of the gate oxide and ultimately degrade the device operation. Steps must
be taken to stop generation of static electricity as much as possible, and
quickly dissipate it once, when it has occurred. Environmental control must
be adequate. When it is dry, humidifier should be used. it is recommended
to avoid using insulaiors that easily build static electricity. Semiconductor
devices must be stored and transported in an anti-static container, static
shielding bag or conductive material. All test and measurement tools includ-
ing work kench and floor should be grounded. The operator should be
grounded using wrist strap. Semiconductor devices must not be iouched with
bare hands. Similar precautions need to be taken for PW boards with
semiconductor devices on it.

HANDLING OF UNUSED INPUT PINS FOR CMOS

Note: Mo connection for CViOS device inputs can be cause of malfunction. I no

connection is provided to the input pins, it is possible that an internal input
level may be generated due to noise, etc., hence causing malfunction. CMOS
device behave differently than Bipolar or NMOS devices. Input levels of CMOS
devices must be fixed high or low by using a pull-up or pull-down circuitry.
Each unused pin should be connected to Voo or GND with a resistor, if it is
considered to have a possibility of being an output pin. All handling related
io the unused pins must be judged device by device and related specifications
governing the devices.

STATUS BEFORE INITIALIZATION OF MOS DEVICES

Note: Power-on does not necessarily define initial status of MOS device. Production

process of MOS does not define the initial operation status of the device.
Immediately after the power source is turned ON, the devices with reset
function have not yet been initialized. Hence, power-on does not guaraniee
out-pin levels, /O seitings or conients of registers. Device is not initialized
until the reset signal is received. Reset operatiocn must be executed imme-
diately after power-on for devices having reset function.

55




RIEC uPD17012GF-071

No part of this document may be copied or reproduced in any form or by any means without the prior written
consent of NEC Corporation. NEC Corporation assumes no responsibility for any errors which may appear in this
document.
NEC Corporation does not assume any liability for infringement of patents, copyrights or other inteliectual
property rights of third parties by or arising from use of a device described herein or any other liability arising
from use of such device. No license, either express, implied or otherwise, is granted under any patents,
copyrights or other intellectual property rights of NEC Corporation or others.
The devices listed in this document are not suitable for use in aerospace equipment, submarine cables, nuclear
reactor control systems and life support systems. If customers intend to use NEC devices for above applications
or they intend to use "Standard" quality grade NEC devices for applications not intended by NEC, please contact
our sales people in advance.
Application exampies recommended by NEC Corporation
Standard: Computer, Office equipment, Communication equipment, Test and Measurement equipment,
Machine tools, Industriai robots, Audio and Visual equipment, Other consumer products, etc.
Special: Automotive and Transportation equipment, Traffic control systems, Antidisaster systems, Anticrime
systems, etc.
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