To our customers,

Old Company Name in Catalogs and Other Documents

On April 1!, 2010, NEC Electronics Corporation merged with Renesas Technology
Corporation, and Renesas Electronics Corporation took over all the business of both
companies. Therefore, although the old company name remains in this document, it is a valid
Renesas Electronics document. We appreciate your understanding.

Renesas Electronics website: http://www.renesas.com

April 1%, 2010
Renesas Electronics Corporation

Issued by: Renesas Electronics Corporation (http://www.renesas.com)

Send any inquiries to http://www.renesas.com/inquiry.

LENESAS



8.

10.

11.

12.

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.




TTELIMINARY DATA SHEET

RENESAS MOS INTEGRATED CIRCUIT

y H

PLL Freguency Synthesizer and Controller
for Car Audio FM, MW, and LW Tuners

The uPD17012GF-011 is a CMOS LS1 that was developed for FM, MW, and LW tuners employing the world-
wide compatible PLL frequency synthesizer system.
It contains a PLL frequency synthesizer controller, 200 MHz pre-scaler, LCD controller/driver, and
- frequency counter thus enabling the compact configuration of a detachable-type car audio stereo and high-
) performance FM, MW, and LW tuners with clock.

FEATURES
= Receives the FM, MW, and European LW bands.
+ Various tuning functions such as manual tuning, automatic tuning (seek, scan), and preset memory
scanning.
» Six-button independent preset memory for presetting 18 FM stations (FM1, FM2, FM3: 6 stations each),
12 MW stations (MW1, MW2: § stations each}, and 6 VF stations
] » Last channel memory, FM: 3, MW: 2, LW: 1, VF: 1
+ VF broadcast station {traffic information) automatic tuning {SK signal search) and DK standby function
« "ST" (stereo) display (MW band, ST display}
« MTL (METAL), NR {noise reduction}, and AMS (Auto music search} control ocutput and display
« Automatic preset memory function
« “[[I" (compact disk) display
« “THPE" (Cassette tape)} display
» LOUD (Loudness) control output and display
j . 1é- or 24-hour display clock function
. + External LCD controller/driver {uPD7225) connectable
+ Built-in prescaler {200 MHz max. Vin = 0.3 Ver), frequency counter, and LCD controller/driver
« Remote control receive function (uPD6121)
» Key part or key, LCD panel detachable

ORDERING INFORMATION

Ordering Name Package Quality Grade

pPD17012GF-011-3BE 64-pin Plastic QFF (14 x 20 mm) Standard

Please refer to "Quality grade on NEC Semiconductor Devices” {Document number |IEI-1209} published by
NEC Corperation to know the specification of quality grade on the devices and its recommended applications.

The informaticn in this document is subject to change without notice.

Document No. 1D-3383
(0.0, No. ID-8866)
[Date Published Aprii 1994 P

Printed in Japan ® NEC Corporation 1994
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FUNCTIONS

Raceiving fraquency, channsl space, fundamental frequency, intermediate frequency

Area Band Receiving Channel Fundamental Intermediate

frequency space frequency frequency

FM 87.5 - 108.0 MHz 50 kHz 25 kHz 10.7 MHz

East Europe MW 522 - 1620 kHz 9 kHz 9 kHz 450 kHz

Lw 144 - 290 kHz 1 kHz 1 kHz 450 kHz

FM 87.5 ~ 108.0 MHz 50 kHz 25 kHz 10.7 MHz

Woest Europe MW 522 - 1620 kHz 9 kHz 9 kHz 450 kHz

Lw 144 ~ 280 kHz 1 kHz 1 kHz 450 kHz

. FM B87.5 — 108.0 MMz 50 kHz 25 kHz 10.7 MHz

China MW 531 -~ 1602 kHz 9 kHz 9 kHz 450 kHz
Australia, FM 87.5 - 108.0 MHz 100 kHz 25 kHz 10.7 MHz

Middle and Near East Mw 531 - 1602 kHz 9 kHz 9 kMz 450 kHz
FM 87.5 - 108.0 MHz 100 kHz 25 kHz 10.7 MHz

VSAT MW 530 - 1620 kHz 10 kHz 10 kHz 450 kHz

FM 87.5 - 107.9 MHz 200 kHz 25 kHz 10.7 MHz

LS4 2 MW 530 - 1620 kHz 10 kHz 10 kHz 450 kHz
US.A 3 FM 87.5 - 107.9 MHz 200 kHz 25 kHz 10.7 MHz

Mw 530 ~ 1710 kHz 10 kHz 10 kHz 450 kHz
Japan FM 76.0 - 80.0 MHz 100 kHz 25 kHz ~10.7 MHz

MW 522 - 1629 kHz 9 kHz 9 kHz 450 kHz

Radio functions
(1) Manual tuning
Type Function

Manual-up
Step feeding and fast feeding

Manual-down

{2) Automatic tuning

Type Function
Saek-up
Holds the frequency of the detected station.
Seek-down
Scan-up
Receives broadcast stations 5 seconds at a time.
Scan-down

{3) Preset memory scan ... Receives stations with the contents of the preset memory for 5 seconds at a
time.
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(4) VF automatic tuning

Type Function
SK seek-up Holds the frequency of the detected traffic
SK seek-down information broadcast station,
SK scan-up Receives the traffic information broadeast station
SK scan-down for 5 seconds at a time.

{5) Preset memory

= FM band ... FM1: 6 stations, FM2: 6 stations, FM3: 6 stations

« MW band ... MW1: 6 stations, MW2: 6 stations

* LW band ... 6 stations

» VF band ... B stations
{8) Last channel memory ... Independent for FM1, FM2, FM3, MW1, MW2, LW, and VF
{7} LOC {local) control output and display {Automatic local function selectable}
(8) ST ({Stereo} display function ... Valid for FM and VF bands.

Can also be displayed in the MW band (Switchable}

{9) Automatic store memory
{10} DK standby, SK alarm function

Tape functions
{1} Tape running direction display ... Flickers 2.5 Hz at fast feeding.
{2} AMS {auto music search} control output and display
{3) MTL (METAL) control output and display
{4) NR (noise reduction} control output and display
{5) "THPE" (cassette tape} display function

Clock functions
{1) 12-hour display {with “"AM” and “PM" displays) and 24-hour dispiay selectable
{2} Colon {(“:") flashing {1 Hz) selectable
{3) Backup enabled by low current consumption (10 #A mazx.) in non-clock mode

Miscellaneous
{1} LOUD {loudness} control cutput and display ... Common to radio, tape, and CD modes
{2} Key acknowledge (beep) output ... Output by valid momentary key-on
{3) Display switching and priority display functions
{4) “[ 7" (compact disk) function
{5) External CD controtler/driver (uPD7225) connectable
{6) Remote control receive function {(uPD6121})
{7} Key part or key and LCD panel! detachable
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PIN CONNECTION (TOP VIEW)
£
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1. PIN FUNCTIONS

Pin No.

Symbol

Pin name

Description

1/C format

1

MONO/NR

Monaural

and noise

reduction
output

Menaural signal output pin or noise reduction signal output
pin
The operations vary depending on modes as follows;

{1} Radio mode, tape radio monitor mode, CD radio moni-
tor mode, tape DK-on mode, CD DK-on mode

In on mode

Operates as a monaural signal output pin.

The pin output level is determined depending on the
selected band and whether MONO is on or off as fol-
lows:

Selected band

MONO state

Qutput level

M
VF

ON

High

OFF

Low

Lw

Don’t care

Low

At selection of the MW band, the pin output level is
determined by the setting of initialization diode MWS

as follows:

MWS

MONO state

Cutput level

ON

High

OFF

Low

0

Don't care

Low

{1: Shorted by diode, 0; Open)

(2) In tape and tape DK standby modes
Operates as a noise reduction signal output pin.
The pin outputlevel is determined depending on the NR
on/off state as follows:

NR state Output lavel
ON High

OFF

Low

{3) In €D, CD DK standby, and power-off modes
Cutputs a low level.

CMOs
push-pull
output

AMS

AMS signal
output

AMS {AUTO music search) signal output pin.
The pin output level is determined depending on the AMS
on/off state as follows:

AMS state

Qutput level

ON

High

OFF

Low

When the TPSET switch is on, the level corresponding to
the AMS state is output from the pin regardiess of the set
mode.

cMOSs
push-pull
output
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Pin No.

Symbol

Pin name

Description

I/O format

EC

Error out

Charge pump output pin of phase scomparator that com-
poses the PLL. i the divided oscillation frequency is higher
than the fundamental, the high level is output from these
pins; otherwise, the low levelis output. If matching, this pin
enters the floating stats.

CMOsS
3-state
output

Voo
Vobz

Power pin

Device power supply pin.

Supplies the 5 V +10% voltage at device operation.

The Voo rise up time must be 500 ms or less (0 — 4.5 V).
When the rise up time is extremely long or the voltage rises
from the operating voltage or less to 3.5 V as it does not
completely reduce to 0 V, the initialization diode switch
state may not be normally read. {In this case, use the CE pin
to normally read the initialization diode switch stats.)
When Voo is first input, if the CE pin is set to a high level,
the lowest frequency of the FM band is called.

vCOL

AM local
oscillation
input

Inputs the local oscillation output {(VCO} of the AM (MW,
LW} band.

While MW and LW are received, this pin is active; othar-
wise, it is internaily pulled down.

Theinputfrequencyis 0.58 to 30 MHz {0.3 Ve.?). Because the
AC amplifier is builtin, cut the DC power using a capacitor
before input.

Input

VCOH

FM local
oscillation
input

inputs the local oscillation output {VCQ} of the FM (FM, VF)
band.

While FM or VF band is received, this pin is active; other-
wisg, it is internally pulled down.

The input frequency is 9 to 150 MHz (0.3 Vr.r). Bacause the
AC amplifier is built in, cut the PC power using a capacitor
before input.

Input

CE

Chip enable

Device selection signal input pin.

To ordinarily operate the device {(radio, tape, CD, clock
display, and so on}, input the high level. When not using
the device, input the low level, However, the 165 us or less
high level and low level are not received.

When this pin is at low level, the radio, tape, CD, and clock
dispiay states are set to off and the device is placed into the
data holding state. If initialization diode NOCLK is setto 1
(Short by diede, no-clock mode), data can be held at low
currentconsumption. (See 2.6.7 Initialization Diede Matrix.)

Input

SCK1

Serial
clock output

Serial clock output pin for controlling the LCD controllfer/
driver (uPD7225).

If initialization diode KLCD is set to 0 {open, internal L.CD
con-troller/driver mode), the LCD controller/driver (uPD7225)
is not controlied. (See 2.6.1 Initialization Diode Matrix.)

CMOS3
push-pull
output

10

SOy

Serial
data output

Serial clock data output pin forcontrolling the LCD controlier/
driver {(uPD7225).

If initialization diode KLCD is set to 0 {open, internal LCD
con-troller/driver moda}, the LCD controlter/driver (uPD7225)
is not controlled, (See 2.6.1 initialization Diode Matrix.)

CMOS
push-pull
output

i

LouUD

Loudness
output

Loudness control signal output pin.
Qutputs the high level when the loudness is on.

CMOS
push-pulil
output
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Pin No.

Symbol

Pin name

Description

1fO fermat

12

FMIFC

FM
intermediate
frequency
input

FM band Intermediate Frequency {IF} input pin.

The input frequency is 5 to 15 MHz (0.3 Vr.r). Becausae the
AC amplifier is built in, cut the DC power using a capacitor
before input.

This pinis used to detect whether a broadcast station exists
during automatic tuning when initialization diode ENFMIF
is 1.

Theinput frequency range and input conditions for judging
that a broadcast station exists are as follows:

Input

item
Band

Input frequancy
range 1

Input frequency
range 2

FM, VF

10.7 MHz

+60 kHz

10.7 MHz
+12.5 kHz

Input fraquency range 1 must be input within 20 ms after
the PLL locked. When input frequency ranges 1 and 2 are
satisfied, it is judged that a broadcast station exists, and
the automatic tuning is stopped.

13

AMIFC

AM
intermediate
frequency
input

AM (MW, LW) band Intermediate Frequency (IF) input pin.
The input frequency is 0.3 to 1.0 MHz (0,3 Vr-¢). Bacause the
AC amplifier is bullt in, cut the DC power using a capacitor
hefore input.

This pinis used to detect whether a broadcast station exists
during automatic tuning when initiatization diode ENAMIF
is 1.

The input frequency range and input conditions forjudging
that a broadcast station exists are as follows:

Input

ltem

Band

Input freguency

range 1 {kHz]

Input frequency
range 2 [kHz}

Mw

450t B

450+ 2

Lw

450t 5

450 + 0.5

Input frequency range 1 must be input within 20 ms after
the PLL locked. When input frequency ranges 1 and 2 are
satisfied, it is judged that a broadcast station exists, and
the autematic tuning is stopped.

14

KY-IN

Key entry

Key return signat input pin for momentary key matrix

Input

15

sb

SD input

SD (Statien Detector) signal Input pin.
if the following voltage Is applied to this pin, it is judged
that SD exists:

LOCAL
DX mode

Voltage when SD exists
AtVoo=5V

Band

28.6

LOCAL ~—— x Voo or more 2.227

FM

VF 12.5
DX —— X Voo or more
64

0.977

15,5
LOCAL —— % Voo or more
MW 64

Lw 12.5
DX —— % Voo or more
64

1.211

0.977

The SD signal is used to judge that a broadcast station
exists.

Input
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Pin No. Symbol Pin name Description IfO format
16 SK SK signal | SK signal input pin for VF broadcast station. Input
input When a broadcast station exists {this is determined by
initialization diode ENFMIF) in the FM and VF bands, if the
high level is input to this pin, it is judged that a traffic
information broadcast station exists.
in the VF band, this pin is used as an automatic tuning stop
signal. At VF-band automatic tuning, this pin is checked 400
ms after it is judged that a broadcast station exists. If the
high level is input, it is judged that a traffic information
broadcast station exists, and the automatic tuning is stopped.
17 DK DK signal DK signal input pin for VF broadcast station. input
input if a 2-second or more high level is input in the tape DK
standby and CD DK standby modaes, the traffic information
isassumed to be currently received, and the tape DK on and
CD DK on modes are set.
18 BEEP/MODE2| Beep output | Operatesasa beep sound output pin or CD mode sutput pin CMOs
or CD mode ;| when the momentary key is pressed. push-pull
output output

(1} At initialization diode ENMODE2 = 0
OQutputs the square wave of 3 kHz frequency and 50%
duty during approx. 40 ms when the momentary key is
pressed. This duration is the same as the prefetch
muting duration.
When the momentary key is pressed, if the LCD panel
display and output pert state varies (valid key) and the
5-second holding time in the preset memory scanning
and scanning ends, the beep sounds.
The beep sound output is also used for SK alarm in the
DK standby state. If this pin is not used, open it.

(2} At initialization diode ENMODE2Z = 1
Operates as a CD mode output pin.
Mode BEEP/MODE2
At CE = low level 0
CE = High level, radio, tape
CD off (Power-off mode) 0
Radio mode o
Tape mode 1]
CD mode 1
* Taps DK standby mode
* Tape DK on mode 0
* Tape radio monitor mode
« CD DK standby mode
« CD DK on mode 1
* CD radic monitor mode
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Pin No. Symbo! Pin name Description /O format

19 KEYSa Key source | Key source output pin for momentary matrix CMOS

signal output push-puil
output

27 KEYS3 N-ch

to to apen drain

30 KEYSo autput

20 AGCC AGC cut AGC {Auto Gain Control} eut signal output pin in radio CMOS
output mode. push-pull

Outputs the high level during automatic tuning as follows: output
RDMUTE
b)Y
[44
@ @ @
18 ms |40 ms 300-400ms
! h)1
[{3
AGCC _
§ 4
Key-on Broadcast station exists
@ : Key-on chattering waiting state
@ : Prefetch muting
@ : Postfetch muting
21 LOC Local signal | Local signal output pin in radie mode. CMOS
output The operation varies depending on modes as follows: push-pull
output
(1) Radio mode, tape radio monitor mode, CD radio monij-
tor mode, tape DK on mode, CD DK on mode, tape DK
standby mode, and CD DK standby mode
Cutputs the high level in the local state only at auto-
matic tuning.
The pin output level is determined depending on the
tuning and LOCAL/DX state as follows:
Automatic tuning state | LOCAL/DX state |Output level
LOCAL High
Under operation
DX Low
Other than operation Don't care Low
(2) Other modes
Outputs the low level.

22 AMUTE Audio Tape or CD muting signal output pin, CMOS
muting The operation varies depending on modes as follows: push-pull
output output

{1} Radio mode, tapa radio monitor mode, CD radio moni-
tor mode, tape DK on mode, CD DK on mode, and
power-off mode
Outputs the low level.

{2) CD mode, tape mode, CD DK standby mode, and tape
DK standby mode
Qutputs the high level.

For details, see 6. Muting Output Timing Chart.
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Pin No. Symbol Pin name Pescription /O format
23 RDMUTE |[Radio muting| Radio muting signal output pin. CMOSs
output The operation varies depending on modes as follows: push-pull
output
{1) Radio mode, tape radio monitor mode, CD radio moni-
tor mode, tape DX on mods, and CD DK on mode,
At radio on or off
At band switching
At recoiving frequency switching
Qutputs the low level.
{2} CD mode, tape mode, CD DK standby mode, and tape
DK standby mode
The output method can be selected by initialization
diode MUTESEL. {See 2.6.1 Initialization Diode Matrix,)
When using the DK standby or radio monitor function,
however, set MUTESEL to 0 and select the low level
output.
For details, see 6. MUTING OUTPUT TIMING CHART.
24 Xout Crystal Used to connect the crystal oscillator. —
25 Xin oscillator Connects the 4.5 MHz crystal oscillator. Input
26 GND Ground Ground pin. -
58 Pins 26 and 58 must be connected to the same electric
potential.
31 MODE Mode signal | Mode switching signal output pin. CMOS
output The signal is output in each mode as follows: push-pul|
ocutput
Mode MODBE
CE = low level 0
CE = high tevel in radio and tape modes
0
at CD = off (power- off mode)
Radio mode 1
Tape mode 0
CD mode 0
* Tape DK standby mode
« CD DK standby mode 1
+ DK on mode
« Tape radio monitor mode
1
+ CD radio monitor mode
32 POWER Power Invertsthe outputeachtimethe| POWER | keyis pressed, CMOS
output This pin should be used to turn the power on or off. push-pull
output
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Pin No. Symbol Pin name Description /O format
33 BAND: Band Band switching signal output pin in radio mode. CMOS
34 BAND: switching | The operation varies depending on modes as follows: push-puli

signal output output
{1} Radio mode, tape radio monitor mode, and CD radio
monitor mode
When the receiving band is switched by the band
switching key, the signal is output in each band as
follows:
Pin
BAND: BAND2
Band
MW 0 0
Lw 0 1
FM 1 0
VF 1 1
(0: Low level, 1: High level)
{2} Tape DK on mode, CD DK on mode, tape DK standby
mode, and CD DK standby mode
Pin
BANDH BAND:z
Band
VF 1 1
(1: High level)
{3} Tape mode, CD mode, and power-off mode
Qutputs the low lavel.
35 COMz LCD common| Common signal output pin to LCD panel. cCMOs
to to signal output 3-value
37 COMo output
38 LCD1s LCD segment| Segment signal output pin to LCD panel. CMOS
40 LCDsr signal output push-puli
42 LCDns output
to to
48 LCDs
39 l.CDw/POUT |LCD segment| Operatas as a segment signal output pin to the L.CD panel cMOos
signal output/| or detachable status signal output pin. push-pull
detachable | The operation varies depending on the state of initializa- output

signal output

tion diode KLCD as follows:

{1 KLCD =0
Segment signal output pin to LCD panel.

{2) KLCD = 1
Outputs 7 Hz and 1/2 duty signal as a detachable signal
output pin when the DTH switch is off.
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Pin No, Symbol Pin name Description IfO format
41 LCD1s LCD segment| Operates as a segment signal output pin to the L.CD panel CMOS
LCD CS |signal output| or chip select signal output pin. push-pull
or LCD chip | The operation varies depending on the state of initializa- output
select signal | tion diode KLCD as follows:
output
(1) KLCD =0
Segment signal output pin to LCD panel.
(2} KLCD =1
Operates as a chip select signal output pin for the
external LCD controller or driver {yPD7225).
Whenthe low levelis output, the external CLD controller
or driver is placed into the chip select state.
49 LCDe/KSs |LCD segment| Operates as a segment signal output pin to LCD panel and CMOS
to to signal output| key source signal output pin for key matrix. push-pull
57 LCDe/KSe |or key source| Bacause the LCD segment signal is shared with a key output
signal output| source signal for key matrix, a reverse current prevention
diode is required to use this pin for a key source signal.
59 Ka Key return | Key return signal input pin for key matrix. Input
to to signal input | Because the LCD segment signal is shared with the LCD
62 Ko sagment signal, do not connect the pull-down resistor to
this key return signal input pin.
63 METAL Metal signal { Metal signal output pin. cCMOS
output The output level is determined depending on whether push-pull
METAL is on or off as follows: output
METAL state Qutput level
ON High
OFF Low
When TPSET switch is on, this pin outputs the level corre-
sponding to the METAL state regardless of modes.
64 REM Remote Infrared-ray ramote control signal input pin. Connects the Input
control input| outputoftheremotecontrol preamplifier (tPC2800HA). For
the remote control sender IC, use uPD6121G.

Caution Whaen using the external LCD controller/driver, uPD7225, connect the PD7225 C/D pin to the
uPD7225 Voo pin.
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2. KEY MATRIX CONFIGURATION

2.1 ARRANGEMENT OF INITIALIZATION DIODE, ALTERNATE SWITCH, OR TRANSISTOR SWITCH MATRIX

Input pin {Pin No.)
Ka {59} K2 (60} K1 {61) Ko (682)
Output pin {Pin No.}
LCDe/KSe (49) RDSET : 8T DTH ENMODE2
LCD#/KS7 (50) FF T RL COSET CTPSET
LCDe/KSs {51} —_ mM2s VF1 MWS
LCDs/KSs {52} AUTOS00 MUTESEL AUTOLOC KLCD
LCD«KS+ (53) CKHLT KAMS KRN KMTL
LCD3/KSa (54) NOCLK CLK DISP FLASH DISAMEMO
LCD2/KS2 (B5) ENFMIF ENAMIF PRIO2 PRIO1
LCD1/KS1 {56) ENFM DISFM3 ENMW2 DISLW
LCDo/KSo (57} RDON AREA3 AREAZ AREA1
!:] Initialization diode matrix
Alternate switch or transistor switch
2.2 SWITCH CONNECTION
Alternate switch Transistor switch Initialization diode
\op
Kn Kn Kn
o/ |
LCDa/KSm o LCDm/KSm + LCDw/KSm
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2.3 CONNECTION OF INITIALIZATION DIODE, ALTERNATE SWITCH, OR TRANSISTOR SWITCH MATRIX

&— Initialization diode

Alternate or transistor switch

LCD segment output

p
| S . 4 A A
/N
Ay A4
/ \ N/ 7
/N AN AN
7 IS 7 TX7TX
AN AN AN /N
Z TN 7 N7 0S 70N
// \\ // \\ ,/ \\ // \\ [57][50] [25]
A &G &
N 5 o
//\\ //\\ //\\ //\\ E‘: g: 5
AN AN AN AN 52 LcDskss
53] LCDKS:
// \\ // \\ //\\ // \\ L T5] Lovwkss
—]
155 | LCOwKs:
//\\ //\\ //\\ //\\ = Lo
L—— 1 1
[ PD17012GF-011
[57] LcDukss
5]
rgl_g Ka
@ Ka
E K1
@ Ko
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2.4 MOMENTARY KEY MATRIX ARRANGEMENT

Input voltage
Selection 0 to 0.07 Voo | to 0.16 Voo to .32 Voo to 0.562 Voo to 0.73 Voo to 0.87 Voo
pin {Pin No.}
KEYSo {30} M1 {TP1) M2 (TP2) M3 (TP3) M4 M5 M6
KEYS1 (29) ME Disp P.SCAN LOUD LOC MTL
KEYS: {28) MAN UP MAN DWN SEEK UP SCAN UP BAND VF
KEYS3 (27} SEEK DWN SCAN DWN MONO AMS NR RDMONI
KEYSa {19} POWER — — —_ — —_
— : Open
2,5 CONNECTION OF MOMENTARY KEY MATRIX
Voo
e
KEYSo ¢ > * * .
LT T TL LT
T} T} T} Tf T} TF
KEYS - © @ + ¢
L[ T T LT
¢ |¢ ¢ ¢ [¢ |7
KEYS: % < * ° 'S
LY T T LT
f ¢ 1¢ [¢ 1¢ |+
KEYSs & © < o
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2.6 EXPLANATION OF KEY MATRIX

2.6.1 Initialization diocde matrix

There are following 17 types of initialization diode matrix. They are read when the Vob pin is first powered
{power-on reset} and the CE pin changes from the lower {evel to the high level and ignored in the other
periods.

{1) Switch for setiing a receiving area
AREA1, AREA2, AREA2

{2) Switch for setting a receiving band
DISFM3, ENMW2, DISLW, ENFM

{3) Switch for setting the use of the automatic memory
DISAMEMO

{4) Switch for setting whether the frequency counter Is used to detect a broadcast station
ENFMIF, ENAMIF

{38) Switch for setting the preset memory operation
M2S

(6) Switch for satting the tuning
AUTO500

{7} Switch for setting the display priority level
PRIO1, PRIO2

{8) Switch for setting whether the radio is on or off
RDON

(8} Switch for setting the clock function
NOCLK, CLKDISP, FLASH

{10) Switch for setting the tape function
KAMS, KNR, KMTL

(11) Switch for setting the muting output
MUTESEL

(12) Switch for setting the local operation
AUTOLOC

(13) Switch for setting the used LCD driver
KLCD
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{14) Switch for activating/disabling the VF band automatic retune function that detects an illegal receiving
state and automatically performs the seek-up operation
VF1

(15) Switch for activating/disabling the MW band stereo receiv- ing function
MWS

(16) Switch for setting the BEEP/MODE2 pin function
ENMQODE2

{17} Switch for setting the standby mode without clock function
CKHLT

To set these switches, short or open the required switches on the matrix.
The following explains the functions of the initialization diode matrix.
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Symbol Description
AREA1 Switch for setting a receiving area.
AREA2 Set as follows:
AREA3 For details on the receiving frequency in each area, see the overview of each function.
AREA3 AREA2 AREA1 Area
0 0 4] West Europe
Australia and Middle
0 0 1
and Near East
0 1 0 Japan
o 1 1 U.S.A 1
1 0 o U.S.A. 2
1 0 1 East Europe
1 1 i} US.A 3
1 1 1 China
{1: Short by diode, 0: Open)
DISFM3 Switch for setting a receiving band.
ENMW2 Set by each switch as follows:
DISLW * DISFM3...... Setting 1 inhibits the FM3 band.
ENFM « ENMW2..... Setting 1 validates the MW2 band.

» DISLW ....... Setting 1 in West Europe and East Europe inhibits the LW band.

The DISLW switch is invalid in areas other than West Europe and East Europe.

« ENFM ........ Setting 1 sets the receiving band only to the FM band.

The receiving band is set by these switches as follows:

Area ENFM DISFM3 | ENMW2 | DISEW Receiving band

1 0 — — FM1, FM2, FM3
1 1 — — FM1, FM2
0 0 0 0 FM1, FM2, FM3, MW1, LW

West Europe, 0 0 0 1 FM1, FM2Z, FM3, MW1

East Europe 0 0 1 — FM1, FMi2, FM3, MW1, Mw2
0 1 0 0 EM1, FM2, MW1, LW
0 1 0 1 FM1, FM2, MW1
0 1 1 — FM1, FM2,MW1, MW2
1 0 — —_ Fi1, FM2, FM3
1 1 — — FM1, FM2

Other areas 0 o 0 — FM1, FM2, FM3, MW1
0 0 i — FM1, FM2, FM3, MW1,MW2
0 1 o — FM1, FM2, MW1
0 1 1 — FM1, FM2,MW1, Mw2

{1: Short by diode, 0: Open, —: Don't care)
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Symbol Description
M28 Switch for setting the preset memory writing method.
Set as follows:
M2S Writing method

0 Pressthe [ M1(TP1) | to[ M6 | keys in the 5-second write enabled state
obtained with the [ ME | key.

1 Hold down the [ M1{TP1) | to [ M6 | keys for 2 seconds or more.

{1: Short by diode, 0: Open}
For details, seeitems | ME_ . and [M1{TP1) Jto [ M6 |.
AUTO500 Switch for setting the | MAN UP | and [ MAN DWN | key functions. With this switch, the
: MAN UP | and [ MAN DWN | keys can be also used as the automatic tuning {seek operation} key.
AUT0500 [MANUP | and [ MAN DWN | key function
Parforms only the manual tuning.

0 Each time this key is pressed once, tha value increases or reduces by one
channel. Holding down this key for 0.5 second or more performs the fast
manual feeding.

Performs the manual tuning and automatic tuning.
Each time this key is pressed, the value increases or reduces by one channel.

1 Holding down this key for 0.5 second or mare performs the automatic tuning
{seek operation) from the next channel.

The | SEEK UP | and [SEEK DWN | keys are valid.
{1: Short by diode, 0: Open}
AUTOLOC Switch for setting the local function.

Set as follows:

AUTOLOC

Local function

Switches LOCAL or DX using a key. (No automatic local func- tion)
Inverts the local and DX states each time the LOC key is pressed.
The local output is set to the high level only in the local mode during the
autornatic tuning (seek, scanning, or automatic storage).

Performs the automatic local function.

The LOC key is invalid.

Whentheautomatictuningissetby holdingdownthe [ SEEK UP ], [SEEK pwn | .
[SCAN UP| , [SCAN DWN] . or [ P.SCAN | key for 2 second or more, the

automatic tuning is set. The LOC indicater lamp then lights on, the local

output is set to the high level, and the automatic tuning is performed. When

the automatic tuning rotates once, a local channel is searched in the DX
mode (LOC display-off, local output = iow level).

During tuning other than the automatic tuning, the LOC indicator lamp lights
off and the local output is set to the low level.
When the same key is pressed during the automatic tuning { key
during seek-up operation), if the local mode is set, the channel is searched
from the frequency that was set at the start of the automatic tuning in the DX mode.
If the DX mode is set, the automatic tuning stops and the frequency returns to the
value that was set at the beginning of the automatic tuning.
When the AUTOS500 switch is set to 1 (automatic tuning by holding down the

[ MAN UP | or [ MAN DWN | key for 0.5 second), the same operation is per-
formed.

{1: Short by diode, 0: Open)
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Symbol Description
PRIO1 Switeh for setting a priority dispiay.
PRIOZ After the display was switched, the switched display returns to the specified display after 5 seconds

have lapsed unless processing Is performed. Only at initialization diode NOCLK = 0 {with clock},
the priority display is determined depending on the state of the PRIO1 and PRIOZ switches. At

NOCLK = 1 {without clock), the states of the PRIQ1 and PRIO2 switches are ignorad,

PRIC1T | PRIO2

Priority display

Description

None

The display switching is performed when the

and station selection key {(clock display} are operated.

o In radio mode

Switches the frequency display and clock display

each time the key is pressed.

o In tape mode
Switchesthe” T P E  display and clock display each

time the key is pressed.

o In CD mode
Switches the [ JI” display and clock display each

time the key is pressed,

o In tape DK standby mode and radio monitor mode
Switches the “ T APE “ display, frequency display,
and clock display each time the key is
pressed.

If the station selection key is pressed during
“T BRE "display and clock display, the frequency s
displayed.

When the tape DK standby mode and tape radio
moenitor mode are first set, the frequency is dis-

played.

o In CD DK standby mode and CD radio monitor mode

Switches the “ [_ " display, frequency display, and
clockdisplay each time the keyis pressed.
If the station selection key is pressed during co
display and clock display, the frequency is displayed.
When the CD DK standby mode and CD radio monitor
mode are first set, the frequency is displayed.

o tn tape DK on mode and CD DK on mode

Displays the frequency.

The key is invalid.

{0: Open}
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Symbol

Description

PRIO
PRIO2

PRIOY

PRIO2

Pricrity display

Deascription

Frequency

CD
TAPE

If the frequency, “ [ J1", or * T AP E " display is changed
to the clock display by pressing the key, the
changed display returns to the original after & seconds
urless processing is performed.

o In radio mode
Ordinarily displays the frequency. Pressing the

key displays the clock for 5 seconds.
If the key or station selection key is pressed

during 6- second clock display, the clock display returns
to the frequency display.

o In tape mode

Ordinarilydisplays “ T QP E ”. Pressing the

key displays the clock for 5 seconds.

If the key is pressed again during 5-second
clockdisplay, the clock display returns to the “ T AP E
display.

0 In CD mode

Ordinarilydisplays “ [ J“. Pressing the key

displays the clock for 5 seconds.

If the key is pressed again during 5-second

clock display, the clock display returnsto the # C I disptay.

o In tape DK standby mode and tape radio monitor mode

Ordinarily displays " T (P E ". Pressing the

key displays the frequency for 5 seconds.

If the key is pressed again during 5-second
frequency display, the frequency display returns to the
clock display.

If the key is pressed again during 5-second
clock display, the clock display returns to the * TRPE"
dispiay.

i the station selection key is pressed during * TRPE"
display and clock display, the frequency is displayed for
5 seconds.

o In CD DK standby mods and CD radio monitor mode

Ordinarily displays " [ T . Pressing the key

displays the frequency for 5 seconds.

If the key is pressed again during 5-second
frequency dispiay, the frequency display returns to the
clock display.

ifthe key is pressed again during 5-seconds
clock display, the clock display returns to the M
display.

Ifthe station selectionkeyis pressedduring * [ I} display
and clock display, the frequency is displayed for 5
seconds.

o In tape DK on mode and €D DK on mode
Displays the frequency.

The key is invalid.

{1: Short by diode, 0 : Open)
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Symbol Description
PRIO1
PRIO2 PRIOt | PRIO2 | Priority display Dascription

Preferentially displays the clock.

¢ In radio mode
Ordinarily displays the clock. Pressing the
key displays the frequency for 5 seconds.
Ifthe kev is pressed again during 5-second
frequency display, the frequency display returns to
the clock display.

o In tape mode
Ordinarily displays the clock. Pressing the
key displays “T HPE " for 6 seconds.
If the key is pressed again during 5-sec-
ond “ T HPE ” display, the * T QPE " display returns
to the clock display.

o In CD mode
Ordinarily displays the ¢lock, Pressing the
key displays the “[" J]” for & seconds.
if the key is pressed again during 5-sec-
ond “ (" J]” display, the " [ J] " display returns to the
clock display.

o In tape DK standby mode and tape radio monitor
mode

0 1 Clock Ordinarilydisplays theclock. Pressingthe | PISP

keydisplays " T HPE ” for 5 seconds, Ifthe | DISP
key is pressed again during 8- second “THPE"
display, the frequency is displayed.

Ifthe keyis pressed again during 5-second

frequency display, the frequency display returns to

the clock display.

Ifthe station selection key is pressed during “ T HPE "
display and clock display, the frequency is displayed
for § seconds.

o In CD DK standby mode and CD radio monitor mode

Ordinarily displays the clock. Pressing the

key displays “[" J]” for & seconds.

ifthe [ DISP | key is pressed again during 5-sec-

ond “ [ 71" display, the frequency is displayed.
Ifthe key is pressed again during 5-second
frequency display, the frequency display returns to
the clock display.

If the station selection key is pressed during “ [~ 7} "
display and clock display, the frequency is displayed
for 5 seconds.

o In tape DK on mode and CD DK on mode
Displays the frequency.

The key is invalid.

1

1

Don't set to this mode.

{1 : Short by diode, 0: Open)
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Symbol

Desecription

PRIC1
PRIO2

At NOCLK = 1 {without clock), the following is displayed regardiess of the states of the PRIO1 and

PRIO2 switches as follows, The koy is invalid.

Mode Display

Radic mode Frequency

TAPE

Tape mode

CD mode Cl
* Tape DK standby mode
* CD DK standby mode

* Tape DK on mode

Frequency
+ CD DK on mode

+ Tape radic monitor mode

+ CD radio monitor mode

RDON

Switch for setting method how to turn the radio on ar off
Set as follows:

RDON Radio on/otf method
0 The radio is turned on by setting the RDSET switch to on.

The radio is turned off by setting the CE pin to the high level.
The RDSET switch is invalid.

(1: Short by diode, 0: Open)

NOCLK

Switch for setting whether the clock is specified
Set as follows:

NOCLK Clock
0 Spacified

1 Not specified

{1: Short by diode, 0: Open)

In the no-clock mode, the backup by the low power consumption {10 A max.) is realized by setting
the CE pin to the low level.

CLKDISP

Switch for setting the clock hour type
Set as follows:

CLKDISP Hour type

12-hour type

0 AM12:OO""‘AM‘I1:59:I
PM11:59 = PM12:00

24-hour type

1 r—- 0:00 —o 23:59—]

{1: Short by diode, 0: Open)
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Symbol Description

FLASH Switch for setting the clock colon (1) display

Set as follows:

FLASH Colon {:) display
0 Always lights on
Flickers
1 » Frequency: 1 Hz
» Duty: 6 {light-on), 4 {light-off)

(1: Short by dicde, 0: Open}

CKHLT Switch for setting which standby mode, STOP or HALT mode, is used at NOCLK = 1 and
CE = low level

CKHLT CE = low level
0 STOP mode
1 HALT Mode

{1: Short by diode, 0: Open)

ENMODE2 Switch for setting whether the BEEP/MODE2 pin s used as the BEEP pin or CD mode switching pin

ENMODE2 | Function of BEEP/MODEZ2 pin
0 BEEP pin

1 CD mode switching pin

(1: Short by diode, 0: Open)
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Symbol Description
KAMS Key for sharing the tape functions (AMS, NR, and MTL) with the radio function keys
KNR The shared keys can be selected as follows:
KMTL Shared key
KAMS | KNR | KMTL M1 (TP1}] | [M2(TP2}]| | [ M3 (TP3)]
1 1 1 AMS NR MTL
1 1 0 AMS NR —
1 0 1 AMS MTL —
1 0 o AMS —_ —
0 1 1 NR MTL —_
0 1 0 NR —_— —_
0 0 1 MTL - —
0 0 0 — — —

(1: Short by diode, 0: Open)

If these tape-radio functions are used, the operations of the [M1 (TP1) | to [ M6 | keys in

the tape DK standby mode are as follows:

KAMS KNR KMTL Description

The [M1{TP1) | to | ™6
the preset memory calling and writing keys.

| keys operate as

{Radio function}

The IM1(TP1i | to [ M6 | keys do not
operate as the radio function keys.

The [ M1(TP1) | to [ M3 (TP3) | keys shared
with the tape functions operate as the tape

Anyone or more is set to 1.

function keys.

(1: Short by diode, 0: Open)}

tn the modes below, these keys operate as the preset memory calling and writing keys regardless
of the KAMS, KNR, and KMTL states.

* Tape DK on mode

* Tape radio moniter mode

+ CD DK on mode

* CD DK standby mode

* CD radio monitor mode
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Symbol Description
MUTESEL Sets the RDMUTE pin output method in the tape and CD modes.
Set as follows:
MUTESEL RDMUTE pin output
The muting is set to off in the tape and CD modes.
ROMUTE pin output ]I 18 ms 40 ms | 600 - 700 ms
1
T MODE pin low-level output
Mode switching by TPSET and CDSET switches
At MUTESEL = 1, do not use the DK standby and radic monitor functions.
The muting remains set to on in the tape and CD modes.
0 RDMUTE pin output ! 1oms|, 40ms If
T MQCDE pin low-level output
Mode switching by TPSET and CDSET switches
{1: Short by diode, 0: Open)
For details, see Chapter 8, "Muting Output Timing Chart.”
ENFMIF Switch for setting whether the frequency counter is used to detect a broadcast station
ENAMEIF Set as follows:
Broadcast station detection mathod
ENFMIF ENAMIF
Band
] : FM, VF Frequency counter and SD method
MW, LW Frequency counter and SD method
] 0 FM, VF Frequency counter and $D method
MW, LW S0 method
0 ] FM, VF SP method
Mw, LW Fraquency counter and SD method
0 ] FM, VF SD method
MW, LW SD meathod
(1. Short by diode, 0: Open)
BISAMEMO Switch for inhibiting the auvtomatic storage memory

Set as follows:

DISAMEMO Description
Enables the use of the automatic storage memory.
0 Pressing the | P.SCAN | key for more than 2 seconds starts the automatic

storage memory operation.

Inhibits the automatic storage memory.

The | P.SCAN | key is valid only for the preset scan function.

{1: Short by diode, 0: Open}
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Symbol Description
KLCD Switch for setting the used LCD controlter or driver
Set as follows:
KLCD Description
o Uses the built-in LCD controller or driver.
1 Uses the external LCD controller or driver (uPD7225).

{1: Short by diode, 0: Open}

VF1 Switch for setting or resetting the VF-band automatic retune function that detects an ilfegal
receiving state and automatically performs the seek-up operation

Set as follows:

VF1 Description

1 Uses the VF-band automatic retune function.

Inhibits the VF-band automatic retune function.
When the traffic information statien is not received at selection of the VF band,

however, the seek-up operation is performed and the traffic information

station is detected.

(1: Short by diede, 0: Open)

MwWSs Switch for setting or resetting the MW-band stereo receiving function

Set as follows:

MWS Description

1 Uses the MW-band stereo receiving function.

0 Inhibits the MW-band stereo receiving function.

{1: Short by diode, 0: Qpen)
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2.6.2 Alternate Switch or Transistor Switch
In the table below, switch-on indicates that the high level is input; switch-off indicates that the iow level

is input.

Symbol Description

CDSET Switch for setting the CD mode
Valid only when the CE pin is at the high level.
Setting this switch to on places the device into the CD mode.

TPSET Switch for setting the tape mode
Valid only when the CE pin is at the high level.
If this switch is set to on as the CDSET switch is off, the device is placed into the tape modae.

RDSET Switch for setting the radio mode

Valid only when the CE pin is at the high level.

If this switch is set to on as the CDSET and TPSET switches are off, the device is placed into the
radio mode.

This switch is valid at initialization diode RDON = 0 and invalid at RDON = 1.

FF Fast feeding signal input switch in tape mode
The tape running indicator lamp { < & } lights depending on the state of the RL switch as follows:

D
1 <
., 0 4D
1 <>

([>: Lights off P Lights on B: Flickers (2.5 Hz))

0: Off 1:0n

RL Running direction signal input switch in tape mode |
Lights on the tape running direction { « b ) depending on the state of the FF switch. For details on

light-on, see the explanation of the FF switch.

DTH Detachable input switch of detachable panel
While this switch is off, the detachable switch is in the detach state.
Invalid at initialization diode KLCD = 0.

ST Stereo signal input switch in radio mode

If this switch is set to on at the FM or VF band in the radio mode, the “ST” indicator lamp lights on.
When the stereo receiving function is specified in the MW band (initialization diode MWS = 1), if
this switch is set to on, the “ST” indicator lamp lights on.

However, the “ST" indicator lamp lights off in the monaural state.
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2,6.3 Momentary Keys

Symbol Bescription
Used for preset memory calling and writing keys in radie mode.
Can also be used as a tape function key by the initialization diode {(KAMS, KNR, or KMTL) in the
tape mode.
M4
M5 {1) Radio mode, tape DK standby mode, CD DK standby mode, tape DK on mode, CD DK on mode,

tape radio monitor mode, and CD radio monitor mode

Used as a key for preset memory calling and writing.

The FM1, FM2, FM3, VF, MW1, MW2, and LW bands {max. 6 bands} can ba independently stored
for each key.

Operates depending on the state of initialization diode M2S as follows:

M2s Description
Pressingthe [ ME__] key during display of the frequency enables the preset
writing for 5 seconds. If one of the [ M1 (TP1) | to [ M6 | keys is pressed
for 6 seconds, the currently received frequency is written to the preset memory
corresponding to the pressed key.
Holding down the |1_r] key disables the writing. During writing, the radio
muting signal is not output.
The “CH" indicator lamp and preset number {if the preset number display state
is set) flicker 1 Hz and duty 1/2.
Example
0 ¢ | ==——= . Beep Beep
ES RDMUTE pin 15 ms{ 40 ms 5 sec 15ms; 40 ms
3 | output I | | | "l
i
Key operation| ME | | me | [miaen ]
Key-on Key-off
Display
example 90 I BD ’ lew 9D , leu
e
Flicker
When the same preset memory key s pressed while receiving the contents of
the current preset memeory, the beep sound is not output. If the clock is
displayed, however, the beep sound is output and the clock display is switched
to the frequency display.
(0: Open)
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Symbol Description
i1 {TP1) .
M2 (TP2) Mi2s Description
M3 (TP3) Ifthe [M1(TP1) | to [ M6 | keys are pressed in other than the preset
M4 writing enabled state, the contents of the preset memory corresponding to
M5 the pressed key are called.
- Example
RN AR T Beep
AOMUTEpin - 15 ms 1 40 ms J 400 - 500 ms
output - =
s 3
0
8
Key operation | M1 (TPT)
Display
example
800 520 ..
H the same preset memory key is pressed while receiving the contents of the
current preset memory, no operation is performed. If the clock is dispiayed,
however, the beep sound is output and the clock display is switched to the
frequency display. The radio muting signal is not then output.
Holding downthe [ M1 (TP1} | to] W6 |keys for2seconds or more writes
the contents of the preset memory corresponding to the pressed key.
After the writing to the preset memory is completed, the radio muting signal
is output as acknowiedge.
Example —
RDMUTE pin Beep
15ms 2 sec 40 ms 300-400 ms
output I ; i
1 2 . M1 (TP1)
'é Key operation to

Key-on

Display the memory number of the pressed key.
Displays the previously recelved channef as the
frequency.

Frequency of
clock display

Display

If the same preset memory key is pressed while receiving the contents of the
current preset memory, no operation is performed. If the clock is displayed,
however, the beep sound is output and the clock display is switched to the
frequency display. The radio muting signal is not then output.

If a key is pressed during seek operation, the preset memory is immediately

called. The 2-second counter is then ignored.

(1:

Short by diode, &: Open)
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Symbal Description
M1 {TP1}
M2 (TP2) ' M2S Description
LM3 (TP3) | ffthe IM1(TP1)| to [ M6 | keys are released within 2 seconds after they
E: are pressed, the preset memory is called.
M5
Examle -
; Beep
RDMUTE pin I 15 ms | 2 sec 40 ms 400 - 500 ms
output | : ’ -

l

M1{TP1) Key-off

Key operation to
1 E Key-on
Display Frequency or Display the memory | Disptays the preset memory number
clock display number of the of the pressed key.
pressed kay. Displays the called channel as
Displays the the frequency.

previously received
channel as the
frequency.

If the same preset memory key is pressed while receiving the contents of the
current preset memory, no operation is performed. If the clock is displayed,
however, the beep sound is output and the clock display is switched to the
frequency display. The radic muting signal fs not then output.

If a key is pressed during seek operation, the preset memory is immediately
called,

(1: Short by diode, 0: Open)

At power-on, the frequencies below are written to the M1 to M6 so that it is convenient to adjust

the set value.

Memory
M M1 M2 M3 M4 M5 M6

FM1 {MHz) 87.5 87.7 92.3 96.3 105.9 87.5

East Europe, MW1 (kHz) 522 603 954 1386 522 522
West Europe MW2 (kHz) 522 621 1098 1630 522 522
LW {kHz) 144 155 208 256 144 144

U.S.A. 1, U.S.A. 2, FN1 {(MHz) 87.6 87.8 g7.1 106.1 87.5 87.5
US.A 3 MW1 (kHz) 530 620 1010 1490 530 530
Australia, FM1 {MHz) 87.5 87.9 97.1 105.1 87.5 87.6
Middle and Near West MW1 {kHz) 531 612 963 1395 531 531
Japan FM1 (MHz) 76.0 76.4 85.6 76.0 76.0 76.0

P MW1 (kHz) 522 603 954 1386 522 522

China Fvi1 {MHz} 87.0 87.7 92.3 87.0 87.0 87.0

MW1 (kHz) 531 540 586 531 531 531

The lowest frequancy of each area is written to the M1 to M6 of the MW?2 bandexcluding the
FM2, FM3, VF, Europe 1, and Europe 2 bands.
» Operation in tape mode
Can be shared as a tape function key by initialization diode KAMS, KNR, or KMTL. For details on the
keys that can be shared, see the explanation of the [ AMS |, [ NR J.and[ MTL |keys.
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Symbol

Description

Key for selecting the VF {traffic information} band.

The operation varies depending on the state of initialization diode VF1.

{1) At VF1 = 0 (without automatic retune function)

(2

—

Each time the key is pressed, the receiving band is switched as follows:
VF band < FM, MW, or LW band

{Receives the band that was received before the switching to the VF band.)
Selscting the VF band lights on the "VF" indicator lamp.
Selecting the VF band judges whether the VF broadcast station is received. If the broadcast
gtation is received (with DS) and the SK signal is received, the VF broadcast station is placed
into the receive state.
When the VF broadcast station is not received while the VF band is selected, the seek-up
operation is automatically performed and the VF broadcast station is detected. For details on
the seek-up operation, see the explanation of | SEEK UP | and [ SEEK DWN | keys.
During reception of the VF band, the SD and SK signals are detected every 30 ms. if the SD or

SK signal is off 256 times or more while detecting the signal 512 times, the 100 ms on and 100 ms

off beap sound is output 5 times.

During reception of the VF broadcast station, the operation varies depending on the state of the

DK signal as follows:

{a} When the DK signal remains set to the high level for 2 seconds or more (detected every 100 ms),
the traffic information broadcasting is assumed to be received.

{b} When the DK signal remains set to the low level for 3 seconds or more {detected every 100 ms),

the traffic information broadcasting is assumed to be set to off,

At VF1 = 1 {with automatic return function)
Each time the key is pressed, the receiving band is switched as follows:
VF band + FM, MW, or LW band
{Receives the band that was received before the switching to the VF band.)
Selecting the VF band lights on the “VF” indicator lamp.
Selecting the VF band judges whether the VF broadcast station is received.
When the VF hroadcast station is not received while the VF band is selected, the seek-up
operation is automatically performed and the VF broadcast station is detected. For details on
the seek-up operation, see the explanation of | SEEK UP | and | SEEK DWN | keys.
During reception of the VF band, the SD and SK signals are detected every 20 ms. If the SD or

SK signal is off 266 times or more while detecting the signal 512 times, the 100 ms on and 100 ms

off beep sound is output 5 times.

During reception of the VF broadceast station, the operation varies depending on the state of the

DK signal as follows:

{a) When the DX signal remains setto the high level for 2 seconds or more (detected every 100 ms),
the traffic information broadcasting is assumed to be received.

[b} When the DK signal remains set to the low level for 3 seconds or more {detected every 100 ms),

the traffic information broadcasting is assumed to be set to off.
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Symbol

Description

Preset scan and automatic memory keys.

The key operation varies depending on the state of intialization diode DISAMEMO,

{1} At DISAMEMO = 0 {with automatic storage memory function}
The operation varies depending on the key operation timing.
{a) When the key is set to off within 2 seconds:
When the key is released, the preset scan operation is performed.
{b} When the key is set to on for 2 seconds or more:
After 2 seconds is lapsed, the automatic storage memory function is performed.

{2} At DISAMEMO = 1 (without automatic storage memory function}
When the key is pressed, the preset scan operation is performed.

The following explains the preset scan and automatic storage memory operations.

* Preset scan operation
Automatically calls the contents of the preset memory 5 seconds at a time.
If other than the preset memory is currently called, the preset memaory is called from M1 5 seconds
at a time. If the preset memory is being received, the preset memory is called from the next {for
example, M4 if M3 is being received) 5 seconds at a time, This operation is shown below:

Example When the FM1 band is being received, the operation is as follows:
FM1

E‘ M1—= M2 = M3*M4+M5"‘M6—]

In the MW (MW1 and MW2) and LW bands, the same operation is performed.

When the next preset memory is called after S§-second halding, the beep signal is output.
During 5-second holding, the preset memory number flickers 1 Hz {duty 50%), The “CH” indicator
lamp does not then flicker.

To stop the operation at the preset memory during 5-second holding, press the key again or press
the same key as that of the currently received preset memory. The preset memory can be written
{for example, M5 is written during M1 holding), but the preset scan oparation ends at writing.

During preset scanning, the preset memory is written as follows:

M2s Description

Pressing the key enables the writing of the preset memory for 5 seconds.
In the memory write enable state, the | M1 (TP1} | to] M6 | key operations vary

depending on modes as follows:

0
{1) Radio mode, tape radio monitor mode, CD radio monitor mode, and CD DX
standby mode
The preset memory corresponding to the pressed key is written and the preset
scanning ends.
{0: Open)
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Symbol Description
[P.scAN |
M28 Description
{2} Tape DK standby mode

The operation varies depending on the state of initialization diodes KAMS, KNR,

or KMTL as follows:

(a) When KAMS, KNR, or KMTL is on {the tape function is shared):
Even ifthe [M1(TP1) | to | M6 | keys are pressed, the memory is not
written.
The preset scanning is continued.

0 {b) When KAMS, KNR, and KMTL are off ({the tape function is not shared):

The preset memory corresponding to the pressed key is written and the

preset scanning ends.

Ifthe { M1({TP1) | to | M6 | keys are not pressed in the 5-second memaory write

enable state, the preset scanning restarts and the next preset memory is called.

If the key is pressed in the 5-second memory write enabled state, the
memory write enabled state is released, and the next preset memory is called 5 seconds

after the key is pressed.

Holding down the | M1(TP1) | to | M6 | keys for 2 seconds or more writes the

currently received frequency to the preset memory corresponding to the pressed key.

The preset scanning ends when the key is pressed.

{1: Short by diode, 0: Open}

During preset scanning, the operation of each key is as follows:

Description

Key

P.SCAN

Stops the scanning and receives the frequency.

SCAN UP
SCAN DWN

SEEK DWN
AN UP
MAN DWN

BBl

VF

frequency.

Stops the scanning and performs the key operation from the currently received
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Symbol

Description

Key

Description

BAND

The operation varies depending on modes as follows:

(1) Radio mode, tape radio monitor moda, and CD radio monitor mode
Stops the scanning and performs the key operation from the currently

recaived frequency.

(2) Tape DK standby mode and CD DK standby mode
Continues the scanning, but this key is invalid.

The operation varies depending on modes as follows:

{1} Radio mode
Continues the scanning, but this key becomes invalid.

{2) Tape DK standby mode, CD DK standby mode, tape radio monitor mode,
and CD radio monitor mode
Stops the scanning and parforms the key operation from the currently

raceived frequency.

LouD

Continues the scanning and performs the operation of the pressed key.

L

Q
o

The operation varies depending on the state of Iinitialization diode AUTOLOC

as follows:

(1} AUTOLOC =0

Continues the scanning and performs the key operation.

{2) AUTOLOC = 1

Continues the scanning, but this key becomes invalid.

Continues tha scanning and performs the key operation,

M1 {TP1)
M2 (TP2)
M3 (TP3)

=
~

it

The operation varies depending on the state of initialization dicde M25 as follows:

{1} M25 =0
{a} Radio mode, tape radio monitor mede, CD radio monitor mode, and CD
DK standby mode
Stops the scanning and receives the contents of the preset memory
corresponding to the pressed key.
(b} Tape DK standby mode
* When KAMS, KNR, or KMTL is on:
Continues the scanning. When the tape function is shared, this key is
used as a tape function key. Keys that are not alse used as a tape
function key are invalid.
* When KAMS, KNR, and KMTL are off:
Stops the scanning and receives the contents of the preset memeory
corresponding to the pressed key.
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Symbol Description
P.SCAN I
Key Description

M2 {TP2)
_ M3 {TP3) ]

M4
Mi5

[ wms |

(2} M25 =1
{a) Radio mode, tape radioc monitor mode, CD radio monitor mode, and CD
DK standby mode
_ Stops the scanning.
» The operation varies depending on the key release timings as follows:
« When the key is released within 2 seconds:
Calls the preset memory corresponding to the key.
» When the key is kept pressing for 2 seconds or more:
Writes the currently received frequency to the preset memory corre-
sponding to the pressed key.
(b) Tape DK standby mode
+ When KAMS, KNR, or {MTL is on:
Continues the scanning. When the tape function is shared, this key is
used as a tape function key. Keys that are not also used as a tape
function key become invalid.
« When KAMS, KNR, and KMTL are ofi:
Stops the scanning.
The operation varies depending on the key release timings as fol- lows:
* When the key is released within 2 seconds:
Calls the preset memory corresponding to the key.
+ When the key is kept pressing for 2 saconds or more:
Writes the currently received frequency to the preset memory cor-

responding to the pressed key.

= Automatic storage memory

Automatically searches the broadcast station and writes it to the preset memory.

The method for judging whether a broadcast station exists is determined by initialization diode
ENFMIF or ENAMIF,
The search ofthe broadcast station is performed from the currently received frequency upward.

If a broadcast station is detected, its frequency is written to the preset memory.

Inthe VF band, the frequency is written to the preset memory only when a VF broadcast station

is detected. (A VF broadcast station is a broadcast station whose the SK signal is on. )

For details on the voltage with SD, see 1. PIN FUNCTIONS SD.

The automatic storage memory operation varies depending on the state of initialization diode
AUTOLOC as follows:

{1} AUTOLOC = 0 (without automatic iocal function)

The operation varies depending on the LOCAL/DX state at start of the automatic storage

memory operation as follows:
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Symbol Description

(a) At start of automatic storage memary in DX state

The currently received frequency is searched upward. If the searched frequency rotates once,

the search operation ends.
When this key is pressed during search, the automatic storage memory operation ends and the
frequency that was set at the start of the automatic storage memory is recaived.
After the search frequency rotates once and the search operation ends, if even only one station
Is detected, the preset memory is updated and scanned from the M1.
The preset memory update operation varies depending on the number of detected broadcast
stations as follows:
* When six or more broadcast stations have been detected:
The six broadcast staticns having the highest SD input levels are selected and written to the
preset memory is ascending order from the statioen having the lowest frequency.
* When five or less broadcast stations have besen detected:
These broadcast stations are written to the preset memory is ascending order from the station
having the lowest frequency.
The additional contents of the preset memory rerain unchanged.

{b) At start of automatic storage memory in local state
The currently received frequency is searched in the local state upward. When the search
frequency rotates once, if six or more broadcast stations are not detected, the local state is
switched to the DX state and the search operation is continued. If six or more broadcast stations
are detected in the |ocal state or the search frequency rotates once in the DX state, the automatic
storage memory operation ends.
H this key is pressed during search operation, the automatic storage memory operation ends
and the frequency that was set at the start of the automatic storage memory operation is
received.
After six or more broadcast stations are detected in the local state or the search frequency
rotates once in the DX state, the automatic storage memory operation ends. If even only one
station is detected, the preset memory is updated and scanned frorm the M1.
The preset memory update operation varies depending on the number of detected broadcast
stations as follows:
* When six or more broadcast stations have been detected in the local state:
The six broadcast stations having the highest SD input levels are selected and written to the
preset memory in ascending order from the station having the lowest frequency.
» After five or less broadcast stations are detected in the local state, a broadcast station is
detected in the DX state and six or more stations are detected in total:
Add the number of broadcast stations detected in the DX state to the number of broadcast
stations detected in the local state, then select broadcast statiens having higher SD input
levels so that the total number of broadcast stations is set to 6. However, the broadcast
stations detected in the local state must not be included in the number of broadcast stations
selaected in the DX state,
The six obtained broadcast stations are written to the preset memory in ascending arder from
the station having the lowest frequency.
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Symbol Bescription
P.SCAN + When broadcasting stations are detected in the DX state after detecting up to five broadcasting

stations in the local state, and the total number of detected broadecasting stations is less than six.
If the broadcasting stations detected in the DX state and local state are of the same frequency,
the one detected inthe DX state isdeleted to prevent writing the same frequency to two memories.
Six or fewer broadcasting stations are written to the memory in ascending order with the station
with the lowest frequency being assigned to the smallest preset memory number. The contents

of the remaining preset memory are not changed at that time.

{2) When AUTOLOC:=1 {With automatic local function}
When searching upward from the frequency currently received in the local state, and 6 or more
broadcasting stations are not detected after search for one frequency cycle is completed, the
state is switched to DX and the search operation is performed again. When six or more
broadcasting stations have been detected in the local state, or one search frequency cycle has
been completed in DX state, the automatic storage memory stops operating. If this key is
pressed during the search process in the local state, the state is changed to DX and search is
performed from the frequency at which the search was started. Broadcasting stations detected
inthe local state are regarded as invalid. (Broadcasting stations which were detected in the local
state are not included in the preset memory update.) If this key is pressed during the search
process in the DX state, the automatic storage memory stops operating, and the starting
frequency of the automatic store memory is received.
Only when six or more broadcasting stations are detscted in the local state, or auto store
memory operation is ended after one research frequency cycle in the DX state with any
broadcasting station detected, the preset memory is updated and preset scanning starts from
M1.
The preset memory update operation varies depending on the number of detected broadcast
stations as fallows:
« In case six or more broadcasting stations are detected in the local state
When six or more broadcasting stations are detected in the local state, the six stations are
selected with the highest SD input level, and are written to the memory in ascending order
with the lowest frequency station being assigned to the lowest preset memory number.
- When broadcasting stations are detected in the DX state after detecting fewer than six
broadcasting stations, with six or more stations detected in total
The broadcasting stations with the highest SD input level among the ones detected in the DX
state are added to the broadcasting stations detected in the local state, to make the number
of detected broadcasting stations six in total. However, the broadcasting stations detected in
the local state are notincluded among the broadcasting stations selected in the DX state. The
six broadcasting stations are written to the memaory in ascending order, with the one with the

lower frequency being assigned to the smallest preset memory number,
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Symbol

Description

* When broadcasting stations are detected in the DX state after detecting fewer than six

broadcasting stations in the local state, and fewer than six stations are detected in total

If broadeasting stations detected in the DX state and local state share the same frequency, the

one detected in the DX state is deleted to prevent writing the same frequency to two memories.

The six or fewer broadcasting stations are written to the memory in ascending order with the

one with the lowest frequency being assigned to the smallest preset memory number. The

contents of the remaining preset memory are not changed at that time.

The operation of each key in the auto store memory is shown beiow.

Key

Description

3 Key 4 The auto store memory operation is interrupted and the frequency at
which the auto store memory operation started is received.

However, the local mode is switched when the auto local function is used.

The operation depends on the mode.

{1} In the radio mode, tape radio monitor mode, or CD radio meoni- tor mode
The auto store memory operation is interrupted, and key operation is done

from the frequency at which the auto store memory operation started.

{2) In the tape DK stand-by mode, or CB DK stand-by mode
The auto store memory operation is continued. This key is regarded as

invalid.

SCAN DWN
SEEK UP
[SEEK DWN |

The auto store memory operation is interrupted and key operation is done

from the frequency at which the auto store memory operation was started.

The operation depends on the mode.

(1} Inthe DK stand-by mode, CD DK Stand-by mode, tape radio monitor mode,
or CD radio monitor mode
The auto store memory operation is Interrupted,
and the key operation is done from the frequency at which the auto store

memory operation was started.

(2} In the radio mode
The auto store memary operation is continued. This key is regarded as

invalid.
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Symbol Description
P.SCAN
Key Description

LOUD
POWER

The auto store memory operation is continued. The operation of the pressed
key is performed.

LOC

The operation depends on the state of the initial setting diode AUTOLOC.

{1} When AUTOLOC = 0
The LOCAL/DX state is switched. The broadcasting stations detected so far

are invalid.

(2) When AUTOLOC = 1
The auto store memory operation is continued. This key is regarded as

invalid.

The auto store memory operation is continued. The operation of the key is

performed.

M1 (TP1)
to

The operation varies in the state of the initial setting diodes KAMS, KNR, KMTL

or mode as shown below.

KAMS
KNR Made Operation
KMTL

+ Radic Mode The auto store memory operation
+ Tape Radio Monitor Mode | is interrupted, and the frequency
» CD Radio Monitor Mode inthe presetmemory correspond-
+CD DK Stand-by Mode ing to the key is received.

The auto store memory operation
Note 1 . .
is continued.

The key alsc used for the tape
Tape DK Stand-by Mode function hecomes the key of the
tape function.

The key which is not also used for

the tape function is invalid.

The auto store memory operation
is interrupted and the frequency
Note 2 —
of the pre-set memory corre-

sponding to the key is received.

MNotes 1. When any key is switched on.

2. When all the switches are off.
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Description

These keys are for automatic tuning {seek operation).

Seek up (by key) or down (by key} the frequency by one channel space,
checks the existence of broadcasting stations by each receiving frequency (the checking method
for the existence of broadcasting stations is determined by the initial setting diodes ENFMIF and
ENAMIF), end the SEEK operation if there is any broadcasting station {in the case of the VF band,
if there 1s any VF broadcasting station).

The seek operation depends on the state of the initial setting diode AUTOLOC as shown below.

(1) When AUTOLOC = 0 {without auto local function)
Search operation is perfarmed from the frequency currently received. The search operation is
done in the LOCAL or DX state selected when the search operation was started, and continues
until the broadcasting station is detected (for the VF band, until any VF hroadcasting station is
detected).

(2

When AUTOLOC = 1 (with auto local function)

Search in the local state from the frequency currently received. When one frequency cycle has
been searched, the state changes to the DX state, and search operation is performed again.
Search in the DX state continues until a broadcasting station is detected. If this key is pressed
during the search operation in the local state, LOCAL or DX is changed to the DX state and the
frequency becomes the one from which the search operation was started. if this key is pressed
during search in the DX state, the search operation is terminated and the frequency at which

the search operation was started is received,

Setthe initial setting diode AUTO500 if the [ SEEK UP | and | SEEK DWN ] keys are used. If itis set
to 1, those keys are invalid.

The operation of each key during the seek operation is as shown below.

Key Description

* When | SEEK UP | keyis pressed during seek up operation, or SEEK DWN | key

is pressed during the seek down operation

The seek operation is interrupted and it is returned to the frequency used at

the start of seek operation.
SEEK DWN However, the local mode is switched when the auto local function is used.
+ When | SEEK DWN | keyispressed during seek up operation, or | SEEK UP key

is pressed during the seek down operation
The operation of the pressed key {during seek up, seek down)} is started from

the frequency selected when the key was pressed.
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Symbol Description
SEEK UP
SEEK DWN Key Description

MAN UP
MAN DWN

The operation depends on the state of the initial setting diode AUTOS00.

{1} When AUTO500 = 0
The manual tuning operation is started from the frequency when the key

is pressed.

{2} When AUTO500 = 1
{a) When key is pressed during seek up, or key
is pressed during seek down
Interrupts the seek operation and returns to the frequency when seek
was started. However, the local mode is switched when the auto local

function is used.

(b} When | pIAN DWN | key is pressed during seek up operation, or
MAN UP | key is pressed during the seek down operation.

The operation of the pressed key {during seek up, seek down) is started

from the frequency when the key is pressed

SCAN UP
SCAN DWN

P.GCAN

The seek operation is interrupted, and the operation of the key is done from

the frequency at the time the key is pressed,

VF

Returns to the frequency at which the seek operation is started, and the

operation of the key is performed,

BAND

The operation depends on the mode.

{1) In the radio moda, tape radio monitor mode, or CD radio monitor mode
The seek operation is interrupted, and the key aperation is done from the

frequency at which the auto store memory operation is started.

{2} In the tape DK stand-by mode, or CD DK stand-by mode

The seek operation is continued. This key is regarded as invalid.

RDMONI

The operation depends on the mode.

(1} In the tape DK stand-by mode, CD DK Stand-by mode, tape radio monitor
mode, or CD radio monitor mode
The seek operation is interrupted, and the key operation is done from the

frequency at which the seek operation started.

{2} In the radio mode

The seek operation is continued, This key is regarded as invalid.
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LOUD

The seek operation is continued. The operation of the pressed key is per-

formed.

LOC

The operation depends on the state of the initial setting diode AUTOLOC.

(1) When AUTOLOC = ¢
The seek operation is continued. The operation of the key is performed.

{2) When AUTOLOC = 1

The seek operation is continued. This key is regarded as invalid.

Seek operation is continued. The operation of the key is per- formed.

M1 (TP1)

to

The operation varies in the state of the initial setting diodes KAMS, KNR, KMTL

or mode as shown below.

KAMS
KNR Mode Operation
KMTL
* Radioc Mode Stop the sesk operation, and re-
* Tape Radio Monitor Mode | ceive the frequency of the preset
* CD Radio Monitor Mode memory corresponding to the key,
+ CD DK Stand-by Mode
Note 1 The seek operation is continued.
The key also used for the tape
function becomes the key of the
Tape DK Stand-by Mode tape function.
The key which is not also used for
the tape function is regarded as
invalid,
Interrupts the seek operation and
Note 2 — receive the frequency of pre-set
memory corresponding to the key.

Notes 1. When any key is switched on.
2. When all the switches are off.
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SCAN UP

These keys are for automatic tuning (scan operation).

Seekup (by |SCAN UP| key)ordown(by |scAnN DWN| key)the frequency by one channel space,

check the existence of a broadcasting station in the receiving frequency (frequency counter and SD
signal} {Seek operation), and keeps that frequency for 5 seconds. Similar to the seek operation, the
existence of the SK signal is also detected for the VF band. if no operation is performed during this
period of 5 seconds, the seek operation is performed again, and the next broadcasting stations are
received in sequence for five seconds each {scan operation). During the period of hold for five
seconds, the frequency display is blinking by 1 Hz (duty 50%}. When the hold for five seconds ends,
the beep isoutput. The seek operationisthe same aswhen using the | SEEK UP | . [ SEEK DWN | keys.
The operation of each key during the seek operation {other than 5 second hold) is as follows.

Dascription

* When the |[SCAN UP| key is pressed during the scan up operation,

or |SCAN DWRN| key is pressed during the scan down operation

The scan operation is interrupted and the frequency used at the start of

Key

SCAN UP scanning is returned to. However, the local mode is switched when the auto

SCAN DWN local function is used.

*When |SCANDWN| key is pressed during scan up operation,
or key is pressed during the scan down operation

The operation of the pressed key {if in seek up, scan down) is started from the

frequency selected when the key was pressed.

SEEK UP
SEEK DWN
MAN UP
MAN DWN
P.SCAN

The scan operation is interrupted, and the operation of the key is done from

the frequency selected at the time the key is pressed.

v The scan operation was interrupted, and the frequency at which the seek op-

I

eration was started is returned to, then the operation of the key is performed.

The operation depends on the mode.
{1) In the radio mode, tape radio monitor mode, or CD radio monitor mode
The scan operation is interrupted (the broadcasting station is detected by

the scan operation and if the hold operation is processed, the frequency

BAND
at the start of holding is returned to}, and the key operation is done from

the frequency which the scan operation is started.

{2} In the tape DK stand-by mode, or CD DK stend-by mode

The scan operation is continued. This key is regarded as invalid.

The operation depends on the mode.

{1} inthe DK stand-by mode, CD DK Stand-by mode, tape radio monitor mode,
or CD radio monitor mode
The scan operation is interrupted (the broadcasting station is detected by

the scan operation and if the hold operation is processed, the frequency at

RDMONI o
the start of holding is returned to), and the key operation is done from the

frequency at which the scan operation is started.

{2} In the radio mode

The scan operation is continued. This key is regarded as invalid.

45



NEC

4PD17012GF-011

Symbol Description
] SCAN DWN Key BDescription

LOuUD
POWER

The scan operation is continued. The operation of the pressed key is per-

formed,

LoC

The operation depends on the state of the initial setting dicde AUTQOLOC.

{1) When AUTOLOC = 0
The scan operation is continued. The operation of the key is performed.

{2) When AUTOLOC = 1
The scan operation fs continued. This key is regarded as invalid.

Scan operation is continued. The operation of the key is performed.

to

The operation varies depending on the state of the initial setting diodes KAMS,
KNR, KMTL or mode as shown below.

KAMS
KNR Mode Operation
KMTL
* Radio Mode Stop the scan operation, and re-
* Tape Radio Monitor Mode | ceive the frequency in preset
* CD Radio Monitor Mode memory corresponding to the key.
= CD DK Stand-by Mode
The scan operation is continued.
Note 1 The key also used for the tape
function becomes the key of the
Tape DK Stand-by Mode tape function.
The key which is not also used for
the tape function is regarded as
invalid,
interrupts the scan operation and
Note 2 — receive the pre-set memory cor-
responding to the key.

Notes 1. When any key is switched on.
2. When all the switches are off.

46




RIEC

4PD17012GF-011

Symbol

Description

SCAN UP
SCAN DWN l

The following keys operate as follows when held down for & seconds.

Key

Description

SCAN UP
SCAN DWN

» When | 8CAN UP | keyispressedduringscanupoperation,or |SCAN DWRN| key

is pressed during the scan down operation

The scan operation is interrupted and the frequency during the hold is kept.
* When keyis pressed during scan up operation, or key

is pressed during the scan down operation

The operation is changed to the one specified by the pressed key.

SEEK UP
SEEK DWN
MAN UP
MAN DWN
P.SCAN
VF

The scan operation is interrupted, and the operation of the key is done from

the frequency under hold condition.

BAND

|

The operation depends on the mode.

{1} In the radio mode, tape radio monitor mode, or CD radic moni- tor mode
The scan operation is interrupted, and the key operation is done from the
frequency under hold condition.

{2} In the tape DK stand-by mode, or CD DK stand-by mode

The scan operation is continued. This key is regarded as invalid.

ROMONI

The aperation dep'ends an the mode.

{1} In the tape DK stand-by mode, CD DK Stand-by mode, tape radio monitor
moade, or CD radio menitor mode
The scan operation is interrupted, and the key operation is done from the

frequency under hold.

{2} In the radio mode

The scan operation is continued. This key is regarded as invalid.

LOUD
POWER

The sean operation is continued. The operation of the pressed key is per-

formed.

LoC

The operation depends on the state of the initial setting diode AUTOLOC,

{1) When AUTOLOC =0
The scan operation is continued, The operation of the key is performed.

(2} When AUTOLOC =1
The scan operation is continued. This key is regarded as invalid.
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The scan operation is continued. The operation of the pressed key is performed.

The operation depends on the state of the initial setting diode M28S.

{1) When M2S =1

The scan operation is continued. This key is regarded as invalid.

(2) When M25 = 0

The state of memory write possibility is reversed each time the key is

pressed, as shown below,

{a}

| Less then 5 sec | 5 sec
Seek | Hold | Hold Seek
. t
ith
Es:ration station E Key
Memory write available
Displ
o 900|901 90 1. | 902
/ AR AT A a VW
Blinking Blinking
{b} |Less than 5 sec’Less than 5 sec' 5 sec
Seek I Held ) Hold | Hold Seek
Key With T f
operation station I ME l ! ME |
Memory write
available
o 900|900 90,1901 | 902

Blinking Blinking

Blinking

M1 (TP1}
to

The operation depends on the state of the initial setting diode M2S.

{1} When M2S =0

The operation depends on the state of the memory write availability, hold
state, the initial setting diodes KAMS, KNR, KMTL or mode as shown below.
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M1 {TP1)
to

{a) Operation under Hold condition

KAMS
KNR Mode Operation
KMTL
* Radio Mode Stop the scan operation, and re-
- Tape Radio Monitor Mode | ceive the frequency in the preset
* CD Radio Monitor Mode memory corresponding to the key.
+ CD DK Stand-by Mode
Note 1 The scan operation is continued.
The key also used for the tape
function becomes the key of the
Tape DK Stand-by Mode tape function.
The key which is notalso used for
the tape function is regarded as
invaiid.
Interrupts the scan operation and
Mote 2 — receive the frequency in the preset
memaory corrasponding tothe key.

Notes 1. When any key is switched on,
2. When all the switches are off.

{b) Operation under write available eondition

KAMS
KNR
KMTL

Maode

Operation

Note 1

+ Radio Mode

» Tape Radio Moniter Mode
« CD Radio Monitor Mode

» CD PK Stand-by Mode

Write the frequency, whichis cur-
rently being received, to the
appropriate preset memory and
resume scanning operation after
two seconds.

Tape DK Stand-by Mode

The memory write enabled state
is continued.

The key also used for the tape
function becomes the key of the
tape function.

The key which is not also used for
the tape function is regarded as
invalid,

Note 2

Write the frequency, which is cur-
rently being received, to the
appropriate preset memory and
resume scanning operation after
two seconds.

Notes

1. When any key is switched on,
2. When all the switches are off.
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Symbol Description
SCAN UP_|
[ SCAN DWN Key Description
Example
|Less than & secILess than 5 sec| 2 sec
Seek l Hold I Hold I Hold Seek
Key . ? ?
operation  With [ mg T [Tmr ey |
station
Memory write
available
Example
comnI00| 901 | 90, 1| 90 11| 802
Blinking Blinking Blinking

{2} When M25 =1

The operation depends on the state of the initial setting diodes KAMS, KNR,

KMTL or mode as shown below.

KAMS
KNR
KMTL

Maode

Operation

* Radio Mode

* Tape Radio Monitor Mode
» CD Radio Monitor Mode

« CD DK Stand-by Mode

Note 1

Stop the scan operation.

The operation depends on when

the key is released as shown below.

* Releasing the key within two
seconds Call the preset memory
corresponding to the key.

* Pressing the key for two seconds
or longer Write the current re-
ceiving frequency, to the preset
memory corresponding to the
pressed key.

Tape DK Stand-by Mode

The scan operation is continued.
The key also used for the tape
function becomes the key of the
tape function. The key which is
not alse used for the tape func-
tion is regarded as invalid.

Note 2 —

Interrupts the scan operation.
The operation depends on the
timing of releasing the key as
shown below,

* Releasing the key within two sec-
onds Call the preset memory cor-
responding to the key.

- Pressing the key for two sec-
ondsor longer Write the current
receiving frequency, to the preset
memory corresponding to the

pressed key.

Notes 1. When any key is switched on.
2. When all the switches are off,
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M1 (TP1}
to

Example 1.

RDMUTE Pin

Releasing the key within two seconds
When the key is released, the contents of the preset memory
which corresponds to the key pressed, are received and the

scanning operation is released.

Less than b seciless than 2 sec

Hold Hold

Key
operation

Example
of Display

Seek t M1 Caling

With

[ miapy | [ magen |
station

Key ON Key OFF

901 .| 902

Blinking
)

Content of M1

300| 90.

Blinking

. Pressing the key for two seconds or fonger After pressing the key

for two seconds, the frequency of the preset memory under hoid
condition is written to the preset memory corresponding to the
pressed key. The hold state is released after the end of writing,

and the next broadcasting station is searched (by the seek apera-

tion).
RDMUTE Pin Less than 5 sec 2 sec 2 sec
Hold Hold Hold Seek
Seek

Key
operation

Example
of Display

Key is continued
1o be pressed.

90 |3g .

Blinking Blinking

With
station

300 90 | 1., | 902

Blinking
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BAND This is the key for switching the band to be received. In the radio mode, tape radio monitor mode,
or CD radio monitor mode it is valid. Every time this key is pressed, the band is switched

sequentially as shown below.

[—* FM1T —=FM2—=FM3 — MW1—+ MW2— LW —l

Note that the bands prohibited by initial setting diodes for receiving area AREA1, AREA2, and
AREA3, and the initfal setting diodes for receiving band ENFM, DISFM3, ENMW2, or DISLW are not
switched. When the band in the same band (FM, MW) is switched {FM1 — FM2 = FM3, MW1 >
MW2}, the band display and last channel are changed.

When the key is pressed while receiving the VF band in the radio mode, the VF band
is released and it is returned to the band selected before receiving the VF band. In the tape mode,
CD mode, tape DK stand-by mode, CD DK stand-by mode, tape DK an mode, and CD DK ¢n mode,

the | BAND | key becomes invalid.

IE While the frequency is displayed in the radio mode, this key is used for setting the preset memory
write enabled state. It is used with the | MAN UP | and | MAN DWN | key for adjusting the clock
while the clock is displayed {CE pin = High level).

The operation depends on the initial setting diode M2S as follows.

(1) When M2S = 0

It is used for setting the preset memory write enabled state or adjusting the clock.

{a} Frequency display
If this key is pressed, the preset memory write enabled state is provided for five seconds
from the time it is pressed.
During the period of preset memory write enabled state, "CH"” display is blinking by 1 Hz
{duty 50%). If the preset memory is being raceived, the display of the preset memory
number afso blinks.
Under the seek operation (including the seek operation at scan) this key is invalid. However,
the preset scanning and 5 second holding during the scan operation are valid.
The operation of other keys during the preset memory write avail- able condition is as shown
below.

Key Description

SCAN UP
SCAN DWN
| SEEK DWN Release the preset memory write enabled state, and perform the operation of
| MAN UP each key,

MAN DWN
VF

| P.scan |
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BAND

The following operation is provided by each mode.

{1} intheradio mode, tape radio monitor mode, or CD radio monitor mode The
preset memory write enabled state is released and the operation of the key

is performed.

{2) In the tape DK stand-by mode, CD BK stand-by mode, tape DK on mode,
or CD DK on mode
The preset memory write enabled state is continued. This key is regarded

as invalid.

The following operation is provided by each mode.

{1} In the tape DK stand-by mode, CD DX stand-by mode, tape DX on mode,
CD DK on mode, tape radio monitor mode, or CD radie monitor mode
The preset memory write enabled state is released and the operation of the

key is performed.

{2} In the radio mode

The preset memory write enabled state is continued. This key is regarded

as invalid.
LOUD The preset memory write enabled state is continued, The operation of the key
POWER is performed,
LOoC The operation depends on the state of the initial setting diode AUTOLOC as

shown below.

{1} When AUTOLOC =0
The preset memory write enabled state is continued. The operation of the

key is performed.

{2) When AUTOLOC =1
The preset memory write enabled state is continued. This key is regarded

as invalid.

The preset memory write enabled state is continued. The operation of the key

is performed,
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The operation varies depending on the stata of the initial setting diodes KAMS,
KNR, KMTL or mode as shown below,

KAMS
KNR Mode Operation
KMTL

* Radio Mode Write the frequency currently be-
* Tape Radio Monitor Mode | ing received to the preset memory
* CD Radio Menitor Mode corresponding to the key, and re-
* Tape DK Mode lease the preset memory write

M1 (TP1) * CD DK Mode enabled state.

* CD DK Stand-by Mode

to
Note 1 The preset memory write enabled

state is continued.

The key also used for the tape
Tape DK Stand-by Mode function becomes the key of the
tape function. The key which is not
also used for the tape function is
regarded as invalid.

Write the frequency which is cur-
rently being received to the preset
Note 2 —_ memory corresponding to the key,
and release the preset memory
write enabled state,

Notes 1. When any key is switched on.
2. When all the switches are off.

If the radic is turned off in the preset memaory write enabled state and again turned on, the write

available state is released (switching the tape mode and CD mode is included).

(b} In case of Tape display or “ [ 77 display
Invalid

——

{c} In case of clock display
Used as the key for correcting the clock

Adjust the second and hour by pressing [ MAN UP ] or [ MAN DWN | key while pressing
the IE key as described below.

» Adjustment of Hour

Each time the | MAN DWN | key is pressed it advances by one hour. If the key is pressed for
0.5 seconds or longer, the time continuously changes at the speed of 4 hours/second

{1 hour per 250 ms) until the key is released,
The operation of the minute, second counter value, and hands of clock are not affected.

+ Adjustment of Minute
Each time the key is pressed it advances by one minute. if the key is pressed for
0.5 seconds or longer, minutes continuously change at the speed of 8 minutes/second
{1 minute per 125 ms) until the key is released.
It is not carried to the hour indication part.

The second counter is reset each time it is adjusted.
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{2) When M52 =1
This is used as the key for switching the disptay and adjusting the clock.
{a} In case of frequency display, tape display or “ [ J]” display
When the initial setting diode NOCLK = 1, it is invalid.
And it is also invalid in the tape DK on mode or CD DK on mode,
When NOCLK =0,ifthe [ ME | key is pressed and released, the display is switched. For

the operation to switch the display, see the section describing the key.

{b) In case of clock display, regardiess of mode
It is used as the key for correcting the ciock.
Adjust the minute and hour by pressing | MAN UP | or | MAN DWN | key while pressing the

key as described below.

+ Adjustment of Hour

Each time the | MAN DWN | key is pressed, it advances by one hour. |f the key is pressed
for 0.5 seconds or longer, the hour is continuously changed at the speed of 4 hours/second

{1 hour per 250 ms) until the key is released.
The operation of the minute, second counter value, and hands of clock are not affected.

+ Adjustment of Minute

Each time the key is pressed, it advances by one minute. If the key is pressed
for 0.5 seconds or longer, minutes change at the speed of 8 minutes/second (1 minute per

125 ms} until the key is released.
It is not carried to the hour indication part. The second counter is reset at each time it

is adjusted.

When the key is released without adjusting the clock, the display is switched, For the

operation to switch the display, see the section describing the key.
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I MAN UP

MAN DWN

When the ¢lock is displayed, it is used as the key for up/down of the receiving frequency in the radio

mode by being used with the EI] key.

(1) In the radio mode, tape radio monitor mode, CD radio monitor, mode, taps DK stand-by mode,
CD DK stand-by mode, tape DK on mode, or DC DK on mode
It is operated by the state of initial setting diode AUTO500 as described below.

AUTO500 Dascription

Each time the key is pressed, the frequency goes up or down one step

0 {1 channe! space).

When the key is pressed for 0.5 seconds or longer, the fast feed mode is set,
and the operation is continuously performed at the speed of 50 ms step.

Each time the key is pressed, the frequency is up or down for one step

{1 channel space).

When the key is pressed for 0.5 seconds or longer, the seek operation

1 { key for seek up, and key for seek down) is started
after 0.5 seconds. The operation provided isthe same as that by the ;

or -

(1 : Short with diode, 0 : Open)

{2) When “ THPE " indicating the tape mode or “L " for CD mode is displayed
This key is invalid.

(3} During clock display

Itis possible to adjust the seconds and hours by pressing [ MAN UP | or | MAN DWN | keyifthe

clock is displayed and the f_M_E’ key is being pressed.
For the operation to adjust the second and hour, see the section describing the [E key.

LOUDB

This is the key for controlling LOUD {loudness).

itis valid in the radio mode, tape mode, or CD mode.

Each time this key is pressed, ON/OFF state of loudness is switched.

The states of loudness, “LOUD" display and LOUD pin output are described below.

State of loudness | “LOUD" display LOUD pin
ON Light up High level
OFF Light off Low Level

The loudness state is maintained when the radio made, tape mode and CD mode are switched.
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LOC

This is the key for local (LOCAL/DX) controk

In the radio mode, CD radio monitor mode, CD DK stand-by mode, CD DK on mode, tape radio
monitor mode, tape DK stand-by mode, or tape DK on mode, it is valid if the initial setting diode
AUTOLOG = 0.

Each time this key is pressed, LOCAL/DX state is switched.

The states of LOCAL/DX, "LOC” display and L.LOC pin output are described below.

LOCAL/DX State “LOC" Display LOC Pin
LOCAL Light up High level Mot
34 Light off Low Level

Note The high level is output only during auto tuning.

In other cases, the low level is output.

This is the key for MONQ (monophonic)/STEREO control.

In the radio mode, CD radic monitor mode, CD DK stand-by mode, CD DK on mode, tape radio
monitor mode, tape DK stand-by mode, or tape DK on mode, it is valid if FM, VF or MW band is
selacted. {For the MW band, itis valid only when the initial setting diode MWS = 1 during stereo
broadcasting is received.}

Each time this key is pressed, MONO/STEREO state is switched.

The states of MONO/STEREQ, "MONO”display and MONO/NR pin output are described below.

MONOQ/STEREO State “ST" Display “"MONO" Display MONG/NR Pin
MONO Light off Light up High level
STEREO Light up Light off Low Level

MTL

This is the key for MTL {METAL) control.

ltis valid in the radio mode, tape DK stand-by mode, tape DK on mode, or tape radio monitor mode.

Each time this key is pressed, the METAL ON/OFF state is switched.

The on/off states of METAL, "METAL"display and METAL pin output are described below.

METAL State "METAL" Display METAL Pin
ON Light up High level
OFF Light off Low Level
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This is the key for NR (noise reduction} contral,

Itis valid in the tape mode, tape DK stand-by mode, tape DK on mode, or tape radio moniter mode.
Each time this key is pressed, the NR ON/OFF state is switched.

The on/off states of NR, “NR"” display and NR/MOMNO pin sutput are described below.

NR State “NR" Display NR/MONO Pin
ON Light up High level New
OFF Light off Low Leve| Netr

Note In the tape DK on mode and tape radio moniter mode, the
NR/MONO pin is operated as the MONO/STEREO state output pin.
Therefore, the fevel its output corresponds to the state of
MONO/STEREO.

This is the key for AMS {Auto Music Search) control,

Itis valid in the tape mode, tape DK stand-by mode, tape DK on mode, or tape radie monitor mode.
Each time this key is pressed, the AMS ON/OFF state is switched.

The on/off states of AMS, “AMS” display and AMS pin output are described below.

AMS State “AMS” Display AMS Pin
ON Light up High level
OFF Light off Low Level

This is the key for radio monitor,

itis valid in the tape mode, tape DK stand-by mode, tape DK on mode, CD meode, CD DK stand-by
mode, CD DK on mede, tape radio monitor mode, or CD radio monitor mode.

Each time this key is pressed, the radio monitor mode is reversed, and *RDMONI" display on the
LCD panel lights up 1n the radic monitor mode.

In the radio monitor mode, tuning operation of all bands is available, and the radio mute (RDMUTE
pin) is set to OFF, while the audio mute (AMUTE pin) is ON.

The radio monitor mode is released if the state is changed by the following factors.

» State of TPSET switch is changed.

« State of CDSET switch Is changed.

+ CE pin level is changed from High to Low.
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This is the key for switching the display.
It is valid when the initial setting diode NOCLK = 0 (with clock).
Note that it is invalid in the tape DK on mode or CD DK on mode even NOCLK is set to 0.

The display is switched by the following operation.

{1) In Radio Mode

Each time this key is pressed, the display of frequency and clock are switched.

It is invalid during seek scan, auto

preset, or scan.

It is operated by the initial setting diodes PRIO1 and PRIO2 as described below.

PRIO1 PRIQ2 |Priority display

Description

None

Each time the key is pressed, the display is

switchad to/from frequency/clock.

Frequency
display

If the key is pressed while the frequency is

displayed, the display is changed to display the clock for

five seconds. If the keyis pressed againwithin

five seconds, the display is returned to the frequency

display.

Clock Display

If the key is pressed while the clock is dis-

played, the display is changed to indicate the frequency

for five seconds.

If the key is pressed again within five seconds,

the display is returned to the clock display.

{1 : Short by diode, 0 : Open)

When it is switched to the radic mode, the frequency is displayed first.

{2) In tape mode

Each time this key is pressed, the “ T HP[E ” display and clock display are switched.
It is operated by the initial setting diodes PRIO1 and PRIO2 as described below.

Description

Each time the key is pressed, the display is

switched to/from frequency/clock.

If the key is pressed while “THPE " Is dis-

played, the display is changed to display the clockfor five

seconds. If the key is pressed again within

five seconds, the display is returned to * T HPE".

PRIO1 PRIOZ2 |[Priority display
) 0 None
1 0 i THPE "
Display
0 1 Clock Display

If the key is pressed while the clock is dis-

played, the display is changed to " T JPE " for five

seconds. If the key is pressad again within

five seconds, the display is returned to the clock dispiay.

{1: Short by diode, 0 : Open}

When it is switched to the tape mode,

"TRPE" is displayed first.
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{3} In CD mode

Each time this key is pressed, the * [ II” display and clock display are switched.
It is operated by the initial setting diodes PRIC1 and PRIOZ2 as described below.

PRIO1 PRIQZ |Priority display Description

0 0 N Eachtimethiskeyis pressed, the “ [ J] " display and clock
one
display are switched.

Ifthe key is pressed while * [ J " is displayed,

the display is changed to display the clock for five seconds.

If the key is pressed again within five seconds,

the display is returned to “["J]".

If the key is pressed while the clock is dis-

played, the display is changed to [ I " for five seconds.

If the key is pressed again within five seconds,

the display is returned to the clock display.

1 0 |“[C I Display

0 1 Clock Display

{1 : Short by diode, 0 : Open)

When it is switched to the tape mode, ” [ 11" is displayed at first.

{4) In tape radio monitor mode and tape DK stand-by mode
Each time this key is pressed, the ” THPE " display, frequency display, and clock display are
switched.
it is operated by the initial setting diodes PRIO1 and FRIO2 as described below.

PRIO1 PRIOZ |Priority display Description

Each time this key is pressed, the display is changed by

toggle as shown below.

r “T F”ZIE —- Frequency = Clock —|

0 0 None

Each time this key is pressed, the display is changed by
toggle as shown below.

"THRPE" [_' “THPE" — Frequency — Clock _I

Display

When no operation is performed while the frequency or
clockisdisplayed, the displayis returnedto * TRPE " atter

five seconds.

Each time this key is pressed, the display is changed by

toggle as shown below.

I:T HPE —= Frequency — Clock -I

0 1 Clock Display
When no operation is performed while the frequency or
“THPE " isdisplayed, itis returned to the clock display

after five seconds.

(1 : Short by diode, 0 : Open}

When the mode is changed to the tape radio monitor mode or tape DK stand-by mode, the

frequency is displayed first.
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Description

{5} In CD monitor mode and CD DK stand-by moda
Each time this key is pressed, the " [~ 1" display, frequency display, and clock display are

switched.

It is operated by the initial setting diodes PRIOT and PRIO2 as described below.

PRION

PRIO2

Priority display

Description

None

Each time this key is pressed, the display is changed by

toggle as shown below.

I—— E ﬂ" —= Fraquency ~= Clock —I

"[ 11" Display

Each time this key is pressed, the display is changed by

toggle as shown below,

|—-'- E _'ﬂ — Frequency —= Clock —]

When no operation is performed while the frequency or
clock is displayed, the display is returned to “ [~ T after

five seconds.

Clock Display

Each time this key is pressed, the display is changed by
toggle as shown below.

|—> E _'H — Frequency — Clock —|

When no operation is performed while the frequency or
“[ JI” is displayed, it is returned to the clock display

after five seconds.

{1: Short by diode, 0 : Open)

When the mode is changed to the CD radio monitor mode or CD DK stand-by mode, the frequency

is displayed first.

POWER

This is used for turning on/off the radio and illumination control by using the momentary key.

It is valid when CE pin = high level.

By pressing the key, the output of the POWER pin is reversed.
The radio can be switched on/off by switching ON/OFF the RDON of the transistor switch with
the POWER pin.
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3. MODE TRANSITION
The following two ways are provided by the uPD17012GF-011 to turn ONJOEF the radio.

(1} Set “1” to the initial setting diode RDON to turn on/off the radio by switching the status of the CE pin.
(2} Set”0”" totheinitial setting diode RDON to turn on/off the radio by ON/OFF of the transistor or alternate
switch RDSET when the CE pin is at High level.

The transition state diagram for sach operation is described in the following sections 3.1 and 3.2.

3.1 MODE TRANSITION WHEN THE INITIAL SETTING DIODE RDON IS 1
{Radio ON/OFF by switching the state of CD pin)

The radio mode is turned on/off by switching the state of the CE pin.

The TPSET switch and CDSET switch are valid only when CE pin = high level.

The RDSET switch is invalid,

Ifthe CE pin is set to low level, the clock is not displayed regardless of the state of the initial setting diode
NOCLK. However, in the case where NOCLK = 0 {with clock), the hands of the clock are moved.

{1} Mode transition when CE pin changed from low level to high level

Tape DK CE = Low Level CH DK
ON Mode Function Stop ON Mode
(XADENO CE = Low Level QOO
-+ High Level
Tape DK @320 MAX, 100 ms 0O b CD DK
Stand-by Mode [ Wait Stand-by Mode
23
Radio Mode Tape Mode CD Mode

Remark The circled numbers in the above figure indicate the following functions,

(D: CDSET Switch ON (@ : Key ON @: Broadcast non receiving state or
(2): CDSET Switch OFF @ : Receiving VF Band SK Switch OFF or

(®: TPSET Switch ON : Receiving band other than VF Band DK Switch OFF

(®: TPSET Switch OFF @ : Receiving traffic information station (2 : RDSET Switch ON

®: Key ON (D : DK Switch ON 3 : RDSET Switch OFF
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(2) Mode transition when CE pin is at high level

{a} Transition from Radio Mode to Other Mode

Tape Radio CD Radio
Monitor Mode Monitor Mode
Tape DK REN QOO CD DK
ON Mode CN Mode
Tape DK OO ) 00 D DK
Stand-by Mode Stand-by Mode

Tape Mode

Radio Mode

CD Mode

Remark The circled numbers in the above figure indicate the following functions.

(D : CDSET Switch ON
(2): CDSET Switch OFF
(3 : TPSET Switch ON
(@ : TPSET Switch OFF

®: Key ON 0 : DK Switch ON

®: Key ON
(@ : Receiving VF Band

' Receiving band other than VF Band
(® : Receiving traffic information station {2 :

ER

@

Broadcast non receiving state or
SK Switch OFF or

DK Switch OFF

RDSET Switch ON

RDSET Switch OFF
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{b} Fransition from Tape Mode to Other Mode
Tape Radio ® CD Radio
Monitor Mode Monitor Mode
Tape DK CD DK
ON Mode ON Mode
Tape DK @2 CD DK
Stand-by Mode Stand-by Mode
@ @

Radio Made

CD Mode

Tape Mode

Remark The circled numbers in the above figure indicate the following functions,

(1) : CDSET Switch ON
(2 : CDSET Switch OFF
(3 : TPSET Switch ON
(@ : TPSET Switch OFF

®: Key ON @D : DK Switch ON
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®:[_vF_]KeyoON

@ : Receiving VF Band
: Receiving band other than VF Band
(@ : Receiving traffic information station 2 :

: Broadcast non receiving state or

SK Switch OFF or
DK Switch OFF
RDSET Switch ON

: RDSET Switch OFF
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(¢} Transition from Tape DK Stand-by Mode to Other Mode

Tape Radio ®
Monitor Mode

CD Radio
Monitor Mode

Tape DK
Stand-by Mode

Tape DK CD DK
ON Mode ON Mode
_ @ @ CD DK
M
Radio Mode Stand-by Mode
Tape Mode @ CD Mode

Remark The circled numbers in the above figure indicate the following functions.

(@: CDSET Switch ON  (® : Key ON O:
(@ : CDSET Switch OFF (3 : Receiving VF Band

(3): TPSET Switch ON : Receiving band other than VF Band

(@®: TPSET Switch OFF (8 : Receiving traffic information station {2 :

®:[__RDMONI_] Key ON @@ : DK Switch ON 3 :

Broadcast non receiving state or
SK Switch OFF or

DK Switch OFF

RDSET Switch ON

RDSET Switch OFF
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{d} Transition from Tape DK ON Mode to Othar Mode

Tape Radio
Monitor Mode

Radio Mode

CD Radio
Monitor Mode

CD DK

Tape DK
Stand-by Mode

Tape Mode

Tape DK
ON Mode

ON Mode

CD DK
Stand-by Mode

CD Mode

Remark The circled numbers in the above figure indicate the following functions.

(1 : CDSET Switch ON
@ : CDSET Switch OFF
@ : TPSET Switch ON
@) : TPSET Switch OFF

®:[_RDMONI_| Key ON @ : DK Switch ON
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® %] KeyOn
@: Receiving VF Band

: Receiving band other than VF Band

(@ : Receiving traffic information station @ :

: Broadcast non receiving state or

SK Switch OFF or
DK Switch OFF
RDSET Switch ON

: RDSET Switch OFF
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{e) Transition from Tape Radio Monitor Mode to Other Mode

. @ €D Radio
Radio Mode Moniter Mode
Tape DK EDENg QOO €D DK
ON Mcde ON Mode
Tape DK &0 QO €O DK
Stand-by Mode Stand-by Mode
Tape Mode CD Mode

Tape Radio
Monitor Mode

Remark The circled numbers in the above figure indicate the following functions.

(D:CDSET SwitchON  ®:[___VF | Key ON

@ : CDSET Switch OFF (D : Receiving VF Band
(@ : TPSET Switch ON : Receiving band other than VF Band

@»: Broadcast non receiving state or
SK Switch OFF or
DK Switch OFF

(@: TPSET Switch OFF (9 : Receiving traffic information station §2 : RDSET Switch ON

®:[_RDMONI | Key ON (9 : DK Switch ON

43 : RDSET Switch OFF
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(f} Transition from CD Mode to Other Mode

Tape Radio ® €O Radio
Monitor Mode Monitor Mode
Tape DK CD DK
ON Mode ON Mode
Tape DK ®D CD DK
Stand-by Made Stand-by Mode
Tape Mode @@ Radio Mode

CD Mode

Remark The circled numbers in the above figure indicate the following functions.

(D: CDSET Switch ON  (§) : Key ON {): Broadcast non receiving state or

(2): CDSET Switch OFF  (?) : Receiving VF Band SK Switch OFF or
(3 : TPSET Switch ON : Receiving band other than VF Band DK Switch QFF
@: TPSET Switch OFF  (®) : Receiving traffic information station 2 : RDSET Switch ON

®:[_RDMONI | Key ON @@ : DK Switch ON 43 : RDSET Switch OFF
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{g)} Transition from CD DK Stand-by Mode to Other Mode

Tape Radio @

CD Radio

Monitor Mode

Menitor Mode

CD DK
Stand-by Mode

Tape DK OU CDb DK
ON Mode ON Mode
Tape DK @ Radio Mode
Stand-by Mode
Tape Mode ® CD Mode

Remark The circled numbers in the above figure indicate the following functions.

(D): CDSET Switch ON  ®:[  VvF | Key ON @ :
(@ : CDSET Switch OFF () : Receiving VF Band
(3): TPSET Switch ON : Receiving band other than VF Band

(@ : TPSET Switch OFF (9 : Receiving traffic information station (2 :

®:[ RDMONI_] Key ON (D : DK Switch ON @ :

Broadcast non receiving state or
SK Switch OFF or

DK Switch OFF

RDSET Switch ON

RDSET Switch OFF
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{h} Transition From CD DK ON mode to Other Mode
Tape Radio ® CD Radio
Monitor Mode Monitor Mode
@3
gﬂp&g{f& o Radio Mode
Tape DK @ CD DK
Stand-by Maode Stand-by Mode
®

Tape Mode

CD Mode

CD DK
ON Mode

Remark The circled numbers in the above figure indicate the following functions.

(D: CDSET Switch ON
(2: CDSET Switch OFF
@ : TPSET Switch ON
(®): TPSET Switch OFF

®:[__RDMONI_| Key ON (@ : DK Switch ON
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®:[__VF ] KeyON

@ : Receiving VF Band
: Receiving band other than VF Band
(@ : Receiving traffic information station @ :

W

a3 :

Broadcast non receiving state or
SK Switch OFF or

DK Switch OFF

RDSET Switch ON

RDSET Switch OFF
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{i} Transition from CD Radio Monitor Mode to Other Mode

Tape Radio )
Monitor Mode - Radio Mode
Tape DK @@0@@ ETE0 CD DK
ON Mode ON Mode
Tape DK - CR0D OO0 CD DK

Stand-by Maode

GO0

Stand-by Mode

Tape Made e

CD Radio
Monitor Mode

CD Mode

Remark The circled numbers in the above figure indicate the following functions.

(D: CDSET Switch ON  ® : Key ON O:
(@ : CDSET Switch OFF (9 : Receiving VF Band

(3@ : TPSET Switch ON : Recelving band other than VF Band

@ : TPSET Switch OFF  (©) : Receiving traffic information station (2 :

®:[ RDMONI_| Key ON (@@ : DK Switch ON @ :

Broadcast non receiving state or
SK Switch OFF or

DK Switch OFF

RDSET Switch ON

ROSET Switch OFF
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3.2 MODE TRANSITION WHEN THE iNITIAL SETTING DIODE RDON IS 0
(Radio ON/OFF by switching tha state of RDSET switch)

The radio is turned on/off by switching the state of the RDSET switch.

The RDSET, TPSET, and CDSET switches are valid only when CE pin = high level.

Ifthe CE pin is set to low level, the clock is not displayed, regardless of the state of the initial setting diode
NOCLK.

However, in the case where NOCLK = 0 {with clock), the hands of the clock are movad.

{1) Mode transition when CE pin is changed low level — high level
The radic mode is turned on/off by switching the state of the RDSET switch.
For switching to the tape mode and CD mode, the TPSET switch and CDSET switch are used respectively.

Tape DK CE = Low Level CD DK
ON Mode Function is Stopped ON Mode
QOGO CEH=, lﬁot" Lelvel C@EB
- High Leve
Tape DK @@@@ MAX. 100 ms GXD@ | CD DX
Stand-by Mode Wait Stand-by Mode
BOE,
Tape Mode Radic Mode Power OFF Mode CD Mode

Remark The circled numbers in the above figure indicate the following functions.

@: COSET SwitchON ~ ®:[__ VF__] Key ON @: Broadcast non receiving state or
(@: CDSET Switch OFF (@ : Receiving VF Band SK Switch OFF or
(@ : TPSET Switch ON : Receiving band other than VF Band DK Switch OFF

@: TPSET Switch OFF (9 : Receiving traffic information station @2 : RDSET Switch ON

®:[_RDMONI | Key ON @ : DK Switch ON @3 : RDSET Switch OFF
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{2) Mode transition when CE pin is at high level

{a) Transition from Radio Mode to Other Mode

Tape Radio CD Radio
Monitor Made Monitor Mode
Tape DK ETE OPOL CD DK
ON Mode ON Mode
Tape DK D0 00 CD DK
Stand-by Mode Stand-by Mode
Tape Mode CD Mode

@

Power OFF Mode

Radio Mode

Remark The circled numbers in the above figure indicate the following functions.

() : CDSET Switch ON
@ : CDSET Switch OFF @ :
(®): TPSET Switch ON :
@): TPSET Switch OFF (@ :

®: [ AOMONI | Key ON @

®:[__VF ] KeyON
Receiving VF Band
Receiving band other than VF Band
Receiving traffic information station {2 :
DK Switch ON

:

3:

Broadcast non receiving state or
SK Switch OFF or

DK Switch OFF

RDSET Switch ON

RDSET Switch OFF
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{b) Transition from Tape Mode to Other Mode

Tape Radio ®
Monitor Mode
Tape DK
ON Mode
Tape DK ©@
Stand-by Mode
(442
Radie Mode
@3
Power OFF Mode

CD Radio
Monitor Mode

CD DK
ON Mode

CDDK
Stand-by Mode

Tape Mode

CD Mode

Remark The circled numbers in the abova figure indicate the following functions.

(D: CDSET Switch ON
(2 : CDSET Switch OFF
@ : TPSET Switch ON

(@: TPSET Switch OFF

®:[__RDMONI_]| Key ON @ : DK Switch ON
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®: Key ON
@: Receiving VF Band

: Receiving band other than VF Band

(® : Receiving traffic information station @ :

: Broadcast non receiving state or

SK Switch OFF or
DK Switch OFF
RODSET Switch ON

: RDSET Switch OFF
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{c}) Transition from Tape DK Stand-by Mode to Other Mode
Tape Radio B ® CD Radio
Maonitor Mode Monitor Mode
Tape DK O CD DK
ON Mode ON Mode
. @R CO DK
Radio Mods Stand-by Mode
®
Tape Mode CD Mode
@3

Power OFF Mode

Tape DK
Stand-by Mode

Remark The circled numbers in the above figure indicate the following functions.

(1): CDSET Switch ON
() : CDSET Switch OFF
(@) : TPSET Switch ON
@: TPSET Switch OFF

®:[ RDMONI ] Key ON (D : DK Switch ON

®: Key ON
(@ : Receiving VF Band

: Receiving band other than VF Band

(@ : Receiving traffic information station {2 :

: Broadcast non receiving state or

SK Switch OFF or
DK Switch OFF
RDSET Switch ON

: RDSET Switch OFF
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{d) Transition from Tape DK ON Mode to Other Mode
Tape Radio @ CD Radio
Monitor Mode Monitor Mode
@0 @ CDDK
Radio Mode ON Mode
Tape DK » @ CDDK
Stand-by Mode Stand-by Mode
®
Tape Mode CD Mode
@3
Powsr OFF Mede
Tape DK
ON Mode

Remark The circied numbers in the above figure indicate the following functions.

(D: CDSET Switch ON () : Key ON 0:

(2: CDSET Switch OFF (9 : Receiving VF Band
(3): TPSET Switch ON : Receiving band other than VF Band
(@: TPSET Switch OFF (@ : Receiving traffic information station 2 :

®:[_RDMONI | Key ON (9 : DK Switch ON 3
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Broadcast non receiving state or
SK Switch OFF or

DK Switch OFF

RDSET Switch ON

RDSET Switch OFF
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(e} Transition from Tape Radio Monitor Mode to Other Mode

CD Radio
Manitor Mode

@2
Radio Mode
Tape DK EXZEX0
ON Moade
Tape DK m
Stand-by Mode
Tape Mode
Power OFF Mode

(XXEX9 CDDK
ON Mode
CS@ CD DK
Stand-by Mode
CD Mode

Tape Radio
Monitor Mode

Remark The circled numbers in the above figure indicate the following functions.

(D : CDSET Switch ON
(2): CDSET Switch OFF
® : TPSET Switch ON
@: TPSET Switch OFF

®:[ RDMONI | Key ON @ : DK Switch ON

®: Key ON
(@ : Receiving VF Band
: Receiving band other than VF Band DK Switch OFF
(® : Recelving traffic information station {2 : RDSET Switch ON

@D: Broadcast non receiving state or
SK Switch OFF or

€9 : RDSET Switch OFF
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{fl Transition from CD Mode to Other Mode
Tape Radio @ CD Radio
Monitor Mode Monitor Mode
Tape DK CDDK
ON Mode ON Mode
Tape DK G CDDK
Stand-by Modes Stand-by Mode
@3
Tape Modse Radic Mode
2343

Power OFF Mode

CD Mode

Remark The circled numbers in the above figure indicate the following functions.

(D: CDSET Switch ON
(@) : CDSET Switch OFF
(@ : TPSET Switch ON

@: TPSET Switch OFF

®:[__RDMONI | Key ON (0 : DK Switch ON
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®:[_VF__] KeyON

@ : Receiving VF Band
: Receiving band other than VF Band
® : Receiving traffic information station 3 :

D

BE

Broadcast nan receiving state or
SK Switch OFF or

DK Switch OFF

RDSET Switch ON

RDSET Switch OFF
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{g) Transition from CD DK Stand-by Mode to Cther Mode

Tape Radio
Monitor Mode

Tape DK
ON Mode
Tape OK @C@
Stand-by Mode
Tape Mode
DK

Power OFF Mode

@ CD Radio
Monitor Mode
O CD DK
ON Mode
Radio Mode
®
CD Mode

CODK
Stand-by Mode

Remark The circled numbers in the above figure indicate the following functions.

(1): CDSET Switch ON
(2): CDSET Switch OFF
(®: TPSET Switch ON
(®): TPSET Switch OFF

®:[_momoN ] Key ON ©

®@:
®:
OF

®:[_vF ] KeyON
Receiving VF Band
Receiving band other than VF Band
Receiving traffic information station §2 :
DK Switch ON

Gd:

3

Broadcast non receiving state or
SK Switch OFF or

DK Switch OFF

RDSET Switch ON

RDSET Switch OFF
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(h} Transition from CD DK ON mode to Other Mode

Tape Radio
Monitor Mode

® CD Radio

Menitor Mode

(;:Jpl'?/lnge O Radio Mode
Tape DK @ CD DK
Stand-by Mode Stand-by Mode

®
Tape Mode CD Mode
OOk,

Power QFF Mode

CODK
ON Maode

Remark The circled numbers in the above figure indicate the following functions.

{(1): CDSET Switch ON
(2): CDSET Switch OFF
(3 : TPSET Switch ON
®: TPSET Switch OFF

®:[__RDMONI | Key ON @@ : DK Switch ON
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®: Key ON
@ : Receiving VF Band

: Receiving band other than VF Band
(® : Receiving traffic information station 2 : RDSET Switch ON

@: Broadcast non receiving state or
SK Switch OFF or
DK Switch OFF

9 : RDSET Switch OFF
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iy Transition from CD Radio Monitor Mode to Other Mode

Tape Radio Fad
Monitor Mede adio Mode
Tape DX OGO EZEN0 CD DK
ON Mode ON Mode
Tape DK @E00 BP0 |  coox
Stand-by Mode Stand-by Mode
DEOE)
Tape Mode CD Mode
OOk

Power OFF Mode

CD Radio
Maenitor Mode

Remark The circled numbars in the above figure indicate the following functions.

(1): CDSET Switch ON

(@ : CDSET Switch OFF (@ :
(@ : TPSET Switch ON :
(®): TPSET Switch OFF (@ :

®:[_oMom | key ON @

®:[__VF__] KeyON

Receiving VF Band
Receiving band other than VF Band

Receiving traffic information station (2 :
DK Switch ON

:

a3:

Broadcast non receiving state or
SK Switch OFF or

DK Switch QFF

RDSET Switch ON

RDSET Switch OFF
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(il Transition from Power OFF Mode to Other Mode

Tape Radio
Monitor Mode

CD Radio
Monitor Mode

Tape DK BX2EX0 (X0 CDDK
ON Mods ON Mode
Tape DK @m m CD DK
Stand-by Mode Stand-by Mode
Tape Mode CD Mode
@
Radio Mode

Power OFF Mode

Remark The circled numbers in the above figure indicate the following functions.

(@ : CDSET Switch ON
®@: CDSET Switch OFF
(®: TPSET Switch ON
(®: TPSET Switch OFF

@: Key ON @ : DK Switch ON
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®:[_vF ] keyoN

(@ : Receiving VF Band
: Receiving band other than VF Band
@ : Receiving traffic information station €2 : RDSET Switch ON

@3 : Broadcast non receiving state or
SK Switch OFF or
DK Switch OFF

@3 : RDSET Switch OFF
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4. DISPLAY

4.1 LCD PANEL

FM 1 VF ST LOC SK  LOUD RDMONI
Mz B — —— — =, DKSTBY
e L 17 VT N
AM2 (LW) u;j gmw °u;,.§ o §m§§ 5 PM

For information about the LCD pansl, please contact:

LCD Device Division
Hoshiden Corporation

1-4-33 Kita Kyuhoji, Yao-shi, Osaka-fu, 581
Tel : 0729 - 93 - 1010

4.2 FONT

| 111
5

— -]

4.3 DISPLAY EXAMPLE

(1} Tape mode

T

] I

{2) CD WMode

{3) Automatic Store

B

AMS
NR

MTL

CH
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4.4 LCD ALLOCATION

Common Line
{Pin Number)
Segment Ling COMo (37) COM- {36) COMz (35)
{Pin Number)

LCDp {57) ST AM1 (MW) FM1
LCD1 (56) « AM2 (LW} >
LCDz (55} VF FM3 FM2
LCDa (54} 1d, g 1e 1a
LCD4 (83) 1k.h 1c 1b
LCDs (52) 2, 2e i
LCDe (81) 2g 2d 2a
LCD» {50} 2j 2c 2b
LCDs {49} 3e 3f
LCDs {48) 3g 3d 3a
LCD+o (47} 3hk 3c 3b
LCD: (46} de 4f
LCD1z {45) 4g 4d 4a
LCD13 (44} 4j 4c 4b
LCD1« (43} AM PM MONO
LCD1s {42) Sg Se 5f
LCD1e (41) Ba, &d Sc 5b
LCDs (40) RDMONI CH MTL
LCD1e (39) g NR -LOUD
LCD1sg (38} SK AMS LOC
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4.5 DESCRIPTION OF DISPLAY

Display Description
VF VF This display indicates that the VF band is selected.
(1) In CD Mode or Tape Moda
it lights off.
{2} In the modes other than (1) above
It lights up when the VF band is selected.
SK This display indicates that the traffic information broadcast station is selected.
{1} In CD Mode or Tape Mode
it turns off.
{2) In the modes other than (1) above
It lights up during reception of traffic information broadcast on FM or VF band.
Reception of traffic information broadcast means that the SK switch is ON in the broadcast
receiving state.
ST This display indicates that stereo broadcasting ig received.
{1} In CD Mode or Tape Maode
It turns off.
{2) In the modes other than {1} above
Itlights up when the FM, VF or MW band is selected and the ST switch is ON and monophonic
OFF in the broadcast receiving state. (When the MW band is selected, it lights up the ST
display only when the initial setting diede MWS = 1 and the stereo receiving function is
provided.)
Note that it is OFF during the tuning operation, regardless of the selected band.
LOC This display indicates the local state.
{1} In CD Mode or Tape Mode
it turns off.
{2} In the modes other than {1} above
It lights up in the local state.
LOUD This display indicates loudness ON state.
Note that it is OFF during the loudness ON regardless of the mode.
MTL This display indicates the metal ON state.
(1) In Tape Mode, Tape DK Stand-by Mode, Tape DK ON Mode, Tape Radio Monitor Mode
It lights up in the metal ON state.
(2} in the modes other than (1) above
it turns off.
NR This display indicates the NR ON state,
{1} In Tape Mode, Tepe DK Stand-by Mode, Tape DK ON Made, Tape Radio Monitor Mode
It lights up in the NR ON state.
{2) In the modes other than (1} above
It turns off.
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Display Description
MONO This display indicates the monophonic mode.
{1) In CD Mode or Tape Mode
It turns off,
{2} In the modes other than {1) above
It lights up in the monophonic OFF state when the FM, VF, or MW band is selected. (When
the MW band is selected, the monophonic display lights up only when the initial setting
diode MWS = 1 and the stereo receiving function is provided.}
- This display indicates the direction of tape winding.
{1} In Tape Mode, Tape DK Stand-by Mode, Tape DK ON Mode, Tape
- Radio Monitor Mode
The direction of tape winding is indicated by the state of AL switch. It blinks if the FF switch
is set to ON.
{2) in the modes other than (1) above
It turns off.
FM1 This display indicates the receiving band.
FM2 {1} In CD Mode or Tape Mode
FM3 It turns off,
AM1 (MW) (2} In the modes other than (1) above
AM2 (LW} The receiving band is lit,

The receiving frequency, “H TP, “"T1”, “TAPE " and the clock are displayed.

L 1=
Eo
iy
]
%%
‘%
2 o
N
N=
)
Ny
%%
pi Ny
AMS This display indicates Auto Music Search {AMS) state.
{1) In Tape Mode, Tape DK Stand-by Mode, Tape DK ON Mode, Tape Radio Monitor Mode
It lights up when the AMS is ON,
{2} In the modes other than (1) above
It turns off.
AM It indicates AM or PM in the 12-hour system
PM

This display indicates the preset memory number.

When preset memory is written or called, the corresponding preset memory number apd “CH"
display are lit up.

It lights up during the frequency is displayed, and it turns off while the clock is displayed.
In the preset memory write available state, "CH" display blinks by 1 Hz.

During the scan of the preset memory, the corresponding memory number blinks by 1 Hz.
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5. REMOTE CONTROL

The uPD6121G is used as the IC for the remote control transmitter. This {C has a custom code. If this
custom code is not correctly set, it is not possible to control the yPD17012GF-011 remotely,
The custom code for operating the yuPD17012GF-011 is 8604H, and it is to be set by connecting the diode
and pull-up resistor on the key matrix of the IC for transmitter (uPD6121G). {See 5.4 EXAMPLE OF REMOTE
CONTROL CIRCUIT BY USING THE 4PD6121G-002.)

5.1 ALLOCATION OF REMOTE CONTROL KEY {WHEN CASE USING THE pPD6121G)

Input pin
{Pin Number)
Klo (1) Kiv (2} Kiz (3) Kla {4)
Qutput pin
(Pin Number)
KlI/Oa {19} M1 {TP1) Mz {TP2) M3 (TP3) M4
KIfO: {18) Mb M6 SEEK UP SEEK DWN
KIf02{17) SCAN UP SCAN DWN P.SCAN BAND
Ki/Os3 (16) VF Loc MONOC POWER
KIfQ« (15) Disp LOUD RDMONI —
KIfOs (14) ME MAN UP MAN DWN —
KOs (13) AMS NR MTL —
KIfO7 (12) — - - e
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5.2 DESCRIPTION OF REMOTE CONTROL KEY

The operation of the remote control key is similar to the momentary key of the uPD17012GF-011.

5.3 LIST OF REMOTE CONTROL DATA CODES

Single Pressing

Remote Data code Remote Data code
control key | po | D1 | D2 | D3 | D4 | D5 | D6 | D7 || controlkey | po [ Dy [p2 [ D3 [ Da | D5 | D6 | D7
MigrPy J o Jofojojo|ofofoffl oise Joflo|ofo|1][0o]ofo
M2 (TPZ’)—lr 1(ojo]ofojo|[o]o LOUD tfofloflo]|1jo]|o]o
o |1jo|lojao|o|o|o|][mmoni Jo|1]oflolr]o]o]o
[ Me J1{1|ofoafloflo]o]a — 1i1]lofao|1|o]o]o
Ds_‘\ ojoj1]o]ofo oo ME Jlo|of1|lof1]0o]o]o
1lof1]o|o|alofo 1lofl1fj0o]|1 |0 0jo
o |1 |1]o]o|o|ofo|fmanpwn] of{1|1]0o|1]afol]o
[seekown] 1 [ 1 |1 oo o |o]o - 1{t]{1]ol1]o|lo|o
SCANUP | o | o o |1 ]0fo]|o]e AMS o|lefjof1f1fo]o o
[scanpbwn] 1 [ o fo |1 ][00 |0 o 1jofof1|1[0o]o]o
[ pscan | o |1 o |1 ]ooloo MTL o1 |loel1[1]ofo]o
[ Bano ] 1 1o l1]ofo]o o - 11 ]o|1{1]0]o0]|o
v ool 1{1]oflo]o]o — oo |1 |11 ]|0o]a]o
LoC Tlo|1{1|lo0flo]|o]o - tjo|1|1|1]ofofo
MONO |l o |1 |1 |1 ]o]olo]o — o[ 1{1[1|1]o|o]o
| POWER | 1 |1 |1 | 10000 — T1f1{1}1}0]|0 |0
Doubie Pressing
Remote control key Data code
DO |{D1|D2|D3|D4|Ds5| D6 | D7
| ™E + | MAN UP 1o 1o |1 |1]o0]o
[ me J+[manpwn] [o 1 [ 1 Tol 111 ]0]o
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5.4 EXAMPLE OF REMOTE CONTROL CIRCUIT USING THE pPD6121G-002

3V
—1
I Voo
47 uF 1T
1{Klo CCS o) 32 M1} M2 | M3
Infrared-ra // .1 tk xf'\(TF’Hf-\('l'PQ!},f-\(TPS!!,-~\M4
! fay 2K KI#Oe {19} LN T L% 7
gghé emitting 2SCG2007 — PN M5 {\MG ,QEEK UIB%EEK DWN
iode SE303A —E Klz Ki/O1 18 [ \_JSCAN\_/SCAN\,ﬁ SCAI\TJBAND
e =1 | A UP ANDWAN AN Pant
200 —-E Kla 5 KIfQz |1 7}~ LV L) LY A
. 3 W JLve Xioc JMONCIPOWER
—Js|rRem @ Kios|iel PO—P—X D
= R — [ K oisp X LOUDTADMONIE
16| Voo o KO« [1 5= Ly 3/ q L
2 [ ME JUAN UBAN D
220 pF 7| SEL ] KI/Qs |14 3/ L\ U L%
“p = — I—'\N\r— AMS | NR MTL
KI/Os [T31-4 Py Fan? a Pan)
e = (8] OSCO 13] O
z
I =g oscl KI0s iz} S—P——
220 pF J”—@ Vss LMP E—I

AN Bl
1kQ AN
LED for transmission display F4

55 EXAMPLE OF REMOTE CONTROL PREAMPLIFIER CIRCUIT USING THE uPC2800HA

[ PC2800HA

Vect ouT Vee2 fo GND Co IN- iNT
2 5

1 3 4 (o) 7 8
:;5)1 PIN photo diode
0to :; PH302
130 kQ 1k PH302B
o PH302C
To REM pin {pin No. 64) 47 uF 0.010F Z20.00 uF PH310 or others

of the #PD17012GF-011 I I
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6. MUTE OUTPUT TIMING CHART

THE timing charts in this chapter shows the following items.

: Prevention from Key ON chattering

: Preceding mute and beep output

: Setting division frequency ratio and updating display content

; Late Mute

e e e oo

: Scanning time
: Waiting for PLL locking

6.1 RADIO MUTE (RDMUTE PIN} OUTPUT TIMING CHART

{1} Manual UP/DOWN

{a) 1 Channel UP/DOWN

{i} When AUTO500 Switch = 0

®

15 ms

@

40 ms

@

200-300ms

f

Key ON

{ii) When AUTO500 Switch = 1

15 ms

0.5 sec
or less

40 ms

@

200-300ms

f

Key ON == Key OFF

For both {i} and (ii), the time indicated in stage @ is 600 to 700 ms at the band edge {minimum

fraquency : maximum frequency).
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(b} Continuous UP/DOWN

(i} When AUTO500 Switch =0

O] @ @ @ ® @ & @
15 ms {40 ms 0.5 sec 40 ms 40 ms
I(d
2
Key ON = Key OFF

The duration of stage ® is 500 ms and the duration of stage @ is 600 to 700 ms at the band edge.
{ii} When AUTOS500 Switch = 1
Since automatic tuning is set by continuously pressing the key for 0.5 seconds or more, ¢on-

tinuous UP/DOWN is not performed.

{2} Automatic UP/DOWN

{a) {SEEKUP|, [SEexDwn] . [SCANUP], [scanDwn] key

@ @ @ ® ® @ ® ® @ ® ® @
15ms | 40 ms 40 ms 40 ms N . 40 ms. 300-400 ms
(4
T T b T
Key ON SD, IF Check 8D, IF Check 8D, IF Check
Without Station Without Station With Station

{b) In the case the | MAN UP | and | AN Dwn | keys are pressad for 0.5 second or more when AUTO500

Switch = 1
)] @ @ ® ® @ ® & ® ® @
15 ms 0.5 sec N 40 ms. N n 40 ms N | _ N 40 ms. 300 - 400 ms
¢4
T ? B T
Key ON = SO, IF Check 8D, iF Check 3D, IF Check
Without Station Without Station With Station

In both {a} and (b), the duration of stage ® is 540 ms.
The IF check is performed two times, in FAST mode and SLOW mode.
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(3} Calling pre-set Memory

{a) When M2S Switch = 0

® @ @ @
15 ms |40 ms 400 ~ 500 ms
Key ON

{b} When M2S Switch = 1

@ @ @ @

16msi 2secorless |40 ms 400 - 500 ms

Key ON ————— Key OFF

{4) Writing Preset Memory

{a) When M2S Switch =0

@ @ @
15 ms 2 sec 40ms | 300-400 ms
by
I
Preset Memory Display

Key ON

{b) When M2S Switch = 1

Mute is not output.
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{5} VF Mode

{a) When VF mode is set by VF key ON

0] @ @\ ® & @ | ® ® @ | ® ® @
15ms |40 ms [ 400 ms 40 ms 40 ms | 400 ms 40 ms | 400~ 500 ms
i 4 $ i 4
Key ON SD, SK Check SD, IF Check SD, IF Check SK Check SD, IF Check 8K Check

Without SD, SK  Without Station With Station Without SK With Station  With SK

{b) Sesk and Scan in VF Mode

@ @ @@ ® | @ @] ® |®| ® @
15 ms 140 ms 40 ms 40ms| 400 ms 40 ms | 400 ~ 500 ms
Key CON 8D, IF Check SD, IF Check SK Check SO, IF Check  SK Check

Without Station With Station Without SK With Station  With SK

{6} Switching Bands

@ @ @ @
18 ms j40 ms 600 -~ 700 ms
Key ON

{7) Radio OFF — ON

{a) In case of RDSET Switch

@ @ @ @
{Tapa, CD) Radio
15 ms{40 ms 600 -700 ms
RDSET Switch ON
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{b) CE = Low Level — High Level by RDON Switch = 1

@ @ @
{(Radio)
0-100ms |40 ms 600 - 700 ms
CE = High Level
(8} Tape or CD : OFF — ON
@ @ O]
(Radio, Tape, CD) (Tape, CD}

MUTESEL Switch =0

15 ms 40 ms | 600~ 700 ms

MUTESEL Switch = 1

TPSET Switch ON
CDSET Switch ON

{9} CE Pin : High Level — Low Level

(Radio, Taps, CD)

MAX.
5 ms

f

CE = Low Level
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6.2 OUTPUT TIMING CHART OF RADIC MUTE (RDMUTE PIN) AND AUDIO MUTE (AMUTE PIN)

(1} From Radio Mode to Tape or CD Mode

o @ @

MUTESEL =1

RDMUTE 18ms |40 ms| 600-700ms

N g MUTESEL =0

AMUTE

TPSET Switch ON
COSET Switch ON

{2} From VF Band to Tape or CD Mode (MUTESEL should be set to §.)

@ @ @ O] @ @ @ @ @
s
RDMUTE | 15 ms [ 40 ms |600 - 700 ms 2sec {40 ms | 200-300ms 3sec |40 ms {200-300 msL
2
s
AMUTE
by
[49
TPSET Switch ON DK ON DK OFF
CDSET Switch ON
(3) At Radio Monitor (MUTESEL shall be set to 0.)
{a) Radio Monitor OFF — ON
@ @ @ @
{Tape, CD} {Radio Monitor)
m 15ms |40 ms . 600 - 700 ms
AMUTE

RDMONI Key ON
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(b} Radio Monitor ON — OFF

(Radio Monitor}

RDMUTE

AMUTE

iSms

40 ms

600 ~ 700 ms

(Tape, CDY

t

RDMONI Key ON
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7. INPUT/OUTPUT CIRCUIT OF PINS

The input/foutput circuit of each pin of the uPD17012GF-011 is shown below in a simplified representation.

(1} POA (POA0/LOUD)
POB (POBz2/SK, POB:z/DK, POB1/BEEP/MODE2, POBo/KEYS4)
P1A (P1A2/METAL, P1A1/MONO/NR, P1Ac/AMS)
P1D (P1D:/MODE, P1D2/POWER, P1D1/BAND1, P1Do/BANDz}

{input/Output)

RESET (Other than P1D)

Read Instruction {Only P1D}
Voo

(2) P1C (P1C3/AGCC, P1C2/LOC, P1C1/AMUTE, P1Co/RDMUTE)
LCD1s/P2Ho, LCD1s/POUT/P2Go, LCD17/P2F0, LCD1s/LCD CS/P2E0
LCD1s to LCDs
LCDs/KSs to LCDo/KSo

(Qutput)

Voo
{3) POC (POC3/KEYS3 to POCo/KEYSe) {(Qutput)

BT
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{4) Kz to K¢ (Input}

High ON
resistance

;
1

{5) KY to IN, SD {Input)
Voo

T A/D Converter

{6) FMIFC, AMIFC (Input)

qgﬂ_ﬁ_

__!

General Purpose Port

l._

L HighON
Voo m relgistance
U_[ Voo
T

—ETaE |
L L

98
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{7) CE

— Schmitt Trigger Input
INT/REM }‘ chmitt Trigger Input)

Voo

(8} Xour {Qutput), Xin {Input}

- m resistance

i
—E3- |

Voo

— = —
~ -

High ON
r resistance 7

L
o B}_
=

|

{9) EC (Cutput)
Voo

T

Internal Clock
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{10} COMo, COM1, COM2 {Qutput)

Voo

—%km -
= -

High ON resistance

HEA-

~

EF—

l__

High ON resistance

(11) VCOH

VCOoL } nput)

Voo =L High ON
1 i ’ resistance Voo
T
—E3F |
__i

—
u

High ON
resistance 7

3
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8. EXAMPLE OF APPLICATICN CIRCUIT

i Supporting detachable i
LCD Controller/ 23 B vF ST SK  LOUD ADMONI  AMS E
f y; | a2 B DbisTey LU
pr R e o | |
HPD7225 Cs vl oamt v 1 3 Al '
E AM2Z LW f.Lg f’ a u.g g 95 m H oo |
Supporting Internal LCD Controller/Driver
1 VF ST 5K LOUD ROMONI  AMS
Az B DHSTBY NR
:::: {F:} g ,g g g g AM "
el A 17 MJ ﬁ‘?S S -
To FM, o
MW, VCO ,
>
2 }g’cf }o’ 160) }Ao’
Remote ) ¥ I L A
Control Transmitter | ‘,és ),J& fé ﬁ‘s
11PD61216-502) _. I S M M
Remote ) ) E I .J‘A_n“éfé}é&'
Controj Preamplifier = @Q B|glal xﬁo’}éo) jﬁo’ ﬁ{so”
== 5l FE
#PC2800HA = T B\2l2|31aRIS N e S e
2| |slcloloZB8I015EE ArAFAR:
64636261605958 575655545352 11 CO/KSs 7. XA Y
1
sl ,O 21 [ Ccouksy S| A8
Q)5 29 |LCDe/KSs o 1l 1o
Vooi {4 a8 tggg j'écfxo“aﬁo} 5
VCOL o—{ | 5 47 [LCO0
vCOH o | 6 - 46 [LCDn W
CE}, 5 45 |LCD12 o 1] ] 1o
rt Vooz|g g 44 |LCD13 jﬁ.ﬁ‘é _n“& 2‘6
SCKilg = 43 |LCDhe
801 "go S 42 LCDIS
LOUD . E 41 |LCDW/IED CS
sho 15 37 |COMo
SKo 16 36 |COM:
DK o E.P 17 35 COM:z
MQDE2 ML g 34— BANDz
Setect KEYS19 33— gAND POUT
BEEP/ s 20212223242526 272829303132 !
MODEZ2 by l!tlg%%é;;é lL
LLELLH UL LY
ENMODEZ = O O sMpselsel
f 833 3 ' o%
12V 4 E v
25 =5
N 3 8 g ) 3 b
RS- S L -
- & o o & & b
W g - m?i' _?l' _?I- _?I- __?F-
| BENL s & 7% 178 I
Atz e e 1 e 13
9 P P 4 &
% 9" 5){" 9"' 9" ‘?l' 9}‘
7
3 o e Me e e [1Tier
¢ ; Co o 1l o

101



NEC 4PD17012GF-011
9. ELECTRICAL CHARACTERISTICS (PRELIMINARY)
MAXIMUM ABSOLUTE RATING (T. = 25 °C)
ltem Symbol Condition Rating Unit
Power Supply Voltage Voo -0.3 to +6.0 v
Input Voitage Vi ~-0.3 to Voo + 0.3 A
Cutput Voltage Vo Other than POCo-POCa -0.3 to Voo + 0.3 A
1 pin -12.0 mA
High Level Qutput Current lon
Total of all pins -20.0 mA
1 pin 15.0 mA
Low Level Qutput Current lou
Total of all pins 30.0 mA
Output Breakdown Voltage Veos POCo-POCa 10.0 \Y
Total Power Dissipation Py 400 mW
Operating Temperature Test All functions operate -40 to +85 °C
Storage Temperature Taw -56 to +125 °C

Caution If any of the above items exceeds the specified ratings, even momentarily, the quality of the
product may beimpaired. In other words, the absolute maximum rating indicates the value beyond
which the product will be impaired physically. Be sure to use the product within the indicated

operating range.

RECOMMENDED OPERATING RANGE (Ta = —40 to +85 °C)

tem Symbol Condition MIN. | TYP. | MAX. Unit
Yoo All functions operate 4.6 5.0 5.5 A
Power Supply Voltage
Voo2 CPU operates and PLL is stopped 35 5.0 5.5 A
Data Storage Voltage Voo Crystal oscilfation is stopped 2.3 5.5 Vv
Qutput Breakdown Voltage Veos POCe-POCa 9.0 v
Power Supply Voltage Rise Up Tims trisa Voo: 05458V 500 ms
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DC CHARACTERISTICS (Ta = —40 to +85 °C, Voo =5 V £ 10%)

Item Symbol Condition MIN. TYP. | MAX, Unit
CPU is operated, PPL is stopped,
oo the Xin pin Sine-Wave Input 2.0 3.0 mA
{fin = 4.5 MHz, Vin = Voo)
Power Supply Current CPU is operated, PPL is stopped,
the Xin pin Sine-Wave Input
ooz 0.5 1.0 mA
{fiv = 4.5 MHz, Vin = Vob)
HALT instruction is used
Cryastal Power interruption
Vooa1 Oscillation detection by Timer 35 A
FF is used
Data Storage Voltage Crystal Power interruption
VoRz2 oscillation detecticn by Timer 2.3 v
is stopped. | FF is used
VooR3 Data Memory keep 2.0
IooR1 Crystal Voo =5V, Ta= 25°C 2.0 4,0 UA
Data S c lobrz2 oscillation 2.0 20.0 LA
ata Storage Current
g loons | is stopped. | Voo = 2.3V, Ta = 25 °C 10 | 20 | pA
loons Voo =23V 1.0 10.0 HA
Middle Level Output Voltage Voum COMo-COM2 Vop =50V 2.3 2.7 \Y
POA1, POBo-P0OB3, P1Ao-P1Az,
Vs 0.7 Voo Voo A"
P1Bo-P1Bs, P1Do-P1Da
High Level Input Voltage
Viuz P0Ae, POAz, CE, INT 0.8 Voo Voo v
ViHa PODe-PODs 0.6 Voo Voo Vv
POAs, POBo-POB3, PODo-PODs,
Vi 0.2 Voo v
Low Level Input Voltage P1A0-P1Az, P1Bo-P1Ba, P1De-P1Ds
Viz P0Ao, POA:z, CE, INT 0.2 Voo v
POA0-POAz, POBo-POB3, P1A0-PiAz,
lows -1.0 mA
High Level Output Current P1Co-P1Cz, P1Do-P1D: Vou=Voo -1V
loHz L.CDe-LCDng, EO Vou = Voo -1V | =10 mA
POA0-POA2, POBo-P0B3, P1Ac-P1Az,
low 1.0 mA
L Level O c P1Co-P1Cs, P1Do-P1Ds VoL=1V
tput rrent
ow Level Mutput tu loz | LCDo-LCDs, EO Vor=1V | 1.0 A
louz POCo-POCa Vor=1V 10 mA
i VCOH Pin Pulled-down. Vi = Voo 0.1 mA
linz VCOL Pin Pulled-down. Vi = Voo 0.1 mA
High Level input Current -
liz Xiw Pin Pulled-down. Vi = Voo 0.1 mA
fiHa PODo-POD: Pulled-down. Vis = Vo 10 150 HA
R PGCe-POCs Von=9V 1.0 HA
Output OFF Leak Current
ha EC Vor = Voo, VoL = 0 V +1.0 HA
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AC CHARACTERISTICS {Ta = -40 to +85 °C, Voo = 5 V + 10%)

Itern Symbol Condition MIN. [ TYP. | MAX. | Unit

VCOL Pin MF Mode
fina . 0.58 30 MHz
Sine-Wave Input Vin = 0.3 Vep

VCOL Pin HF Mode
finz 5 40 MHz
Sine-Wave Input Vin = 0.3 Vep

VCOH Pin VHF Mode
fins 30 250 MHz
Sine-Wave Input Vin = 0.3 Vep

AMIFC Pin FMIFC Pin AMIF Count Mode
Operating Frequency fine . 0.3 1.0 MHz
Sine-Wave Input Vin = 0.3 Ve.r

AMIFC Pin AMIF Count Mode
fins 0.44 0.46 MHz
Sine-Wave Input Viy = 0,1 Vp-p

FMIFC Pin FMIF Count Mode
fins 5 15 MHz
Sine-Wave input Vin = 0.3 Vp.r

FMIFC Pin FMIF Count Mode
fing 10.5 10.9 MHz
Sine-Wave Input Vin = 0.1 Ver

A/D CONVERTER CHARACTERISTICS (Ta = -40 to +85 °C, Voo = 5 V £ 10%)

Itern Symbol Condition MIN. { TYP. | MAX. | Unit
A/D Conversing Resolution 6 bit
A/D Conversion Total Error Ta = ~10 to +50°C +1.0 +1.5 L.SB

REFERENCE CHARACTERISTICS (Ta = +25 °C, Vob = 5.0 V}

Item Symbol Condition MIN. | TYP. | MAX. [ Unit
CPU and PLL are operated,
looa the VCOH pin Sine-Wave input 15 mA

{fiv = 130 MHz, Vin = 0.3 Ve-p)
CPU and PLL are operated,

Power Supply Current

Iooa the VCOH pin Sine-Wave Input 18 mA
{fiv = 250 MHz, Vin = 0.3 Vee)
High Level Qutput Current lonz COMo-COM:2 Vou = Voo -1V -300 HA
Low Level Cutput Current loLa COMo-COM: Vo= 1V 300 HA
. loma COMo-COM:2 Vou = Voo -1V -25 A
Middle Level Qutput Current
lomz COMo-COM: Vor= 1V 25 A
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10. PACKAGE DRAWING

64 PIN PLASTIC QFP (14x20)

A
B
r—| 51 ' 33 |=rri :
57 32 detail of lead end
s 2n e | i |
e -
crr] = [
I 1] »
- - U o
et -] £
e ] t
e 1] o
o | T o H
:EES4O 20:!1'.! o
u_——EEE-\,‘] . 197 — |
%HHHHHM SEEEEEEE:
B 1y
Ll
G H
K
{ |——-
o 1
- = o =
O N
L
SB64GF-100-388,3BE-1
NOTE ITEM| MILLIMETERS INCHES
Each lead centerline is located within 0.20 YT
mm (0.008 inch) of its true position (T.P.} at 23.220.4 0.913%016
maximum material condition. B 20£0.2 0.787:3:009
C 1420.2 0.551:3:9%8
D 17.2x0.4 0.677+0.0186
F 1.0 0.039
G 1.0 0.039
B 0.40:£0,10 0.016+3:85
| 0.20 0.008
J 1.0 (T.P.) 0.039 (T.P.}
K 1.6+0.2 .063x0.008
L 0.840.2 0.031:3:988
M 0.15:3:2 0.006:20%
N 0,12 0.G05
P 2.7 0.106
Q 01201 0.004+0.004
S 3.0 MAX. 0.119 MAX.
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[MEMO]
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P

NOTES FOR CMOS DEVICES

PRECAUTION AGAINST ESD FOR SEMICONDUCTORS

Note: 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 shouid be used. It is recommended to
avoid using insulators that easily build static electricity. Semiconductor
devices must be stored and transporied in an anti-static container, static
shielding bag or conductive material. All test and measurement toolsincluding
work bench and floor should be grounded. The operator should be grounded
using wrist strap. Semiconductor devices must not be touched 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: No connection for CMOS device inputs can be cause of malfunction. If 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
unusaed 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 to 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 MiOS does not define the initial operation status of the devica.
Immediately after the power source is turned ON, the devices with reset
function have not yet been initialized. Hence, power-on does not duarantee
out-pin levels, 1/O settings or contents of registers. Device is not initialized
untif the reset signal is received. Reset operation must be executed immedi-
ately after power-on for devices having reset function.
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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 intellectual
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. |f 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 examples recommended by NEC Corporation
Standard: Computer, Office equipment, Communication equipment, Test and Measurement equipment,
Machine tools, Industrial robots, Audio and Visual equipment, Other consumer products, etc.
Special: Automotive and Transpertation equipment, Traffic control systems, Antidisaster systems, Anticrime
systems, etc.
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