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Notice

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

owned subsidiaries.

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




PRELIMINARY DATA SHEET

RENESAS MOS INTEGRATED CIRCUIT

/

PLL FREQUENCY SYNTHESIZER AND CONTROLLER
FOR FM/MW/LW TUNER (AUTOMOBILE APPLICATIONS)

The uPD17012GF-084 is a CMOS LS chip designed for use in FM/MW/LW tuners utilizing a PLL frequency
synthesizer design for worldwide applications.

The device incorporates a PLL frequency synthesizer controller, LCD controller/key scan driver, and IF
counter. The device enables detachable stereo systems, and is ideal for use in electronic volume control
circuits for automobile applications, high-performance FM/MW/LW tuners with a clock, and similar applications
where compact dimensions are essential. The pPD17012GF-054 also supports non-detachable stereo systems.

FEATURES

+ Capable of receiving broadcasts from stations in all of the world’s FM and MW bands, as well as the
European LW band

» Applicable to AM up-conversion

» Many preset functions including manual tuning, auto-tuning {(seek, scan}, and preset memory scanning

» Independent preset memory with six buttons: up to 18 FM stations (six stations, each enabling the setting
of FM1, FM2, and FM3), up to 12 MW stations {six stations, each enabling the setting of MW1 and MW2},
up to six LW stations, and six VF stations

+ Last channel memaory for three FM stations, two MW stations, one LW station, and one VF station

» DK-standby function and auto-tuning {SK signal search) for VF (traffic information} stations

+ ST (stereo) display (The ST display is also supported for the MW band.}

+ Display and control cutput of MTL {METAL), NR {noise reduction), and AMS (auto music search)

+ Auto-preset memory function

« “{d” {compact disc)/"TAPE" (cassette tape) display

» LOUD {loudness) control output and display

» Clock function for 12-hour or 24-hour clock display

+ Internal LCD controller/key scan driver {capable of switching to the external LCD controller/key scan driver)

+ Compatible with the external LCD controlier/key scan driver (uPD17202AGF-011)

+ Built-in IF counter

» Detachable key and LCD panel

« Electronic volume control function {compatible with the 12C bus)

ORDERING INFORMATION

Part number Package
HPD17012GF - 054 - 3BE 64-pin plastic QFP (14 x 20 mm)}

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

Dogument Ne. 1D—3632 Major changes in this revision are indicated by stars {¥} in the margins.
(0.D.No. 1D-8082)
Date Published June 1995 P

r ion 1285
Printed in Japan @ NEC Corporatio
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FUNCTION OVERVIEW

FREQUENCY TO BE RECEIVED, CHANNEL SEPARATION, REFERENCE FREQUENCY, AND INTERMEDIATE

FREQUENCY
Area Band Frequenf:y to be Chann.ei Reference Intermediate
received separation frequency frequency
FM 87.5 - 108.0 MHz 50 kHz 25 kHz 10.7 MHz
Eastern Europe MW 522 - 1620 kHz 9 kHz 9 kMz 450 kHz/10.71 MHz
Lw 144 - 290 kHz 1kHz 1 kHz 450 kHz/10.71 MHz
FM 87.5 - 108.0 MHz 50 kHz 26 kMz 10.7 MHz
Western Europe Mw 522 - 1620 kHz 9 kHz 9 kHz 450 kHz/10.71 MHz
LW 144 - 290 kHz 1 kHz 1 kHz 450 kHz/10.71 MHz
China Fm 87.0 - 108.0 MHz 50 kHz 25 kHz 10.7 MHz
Mw 531 - 1602 kHz 9 kHz 9 kHz 450 kHz/10.71 MHz
Australia, Middle FM 87.5 - 108.0 MHz 100 kiHz 25 kHz 10.7 MHz
East Mw 531 - 1602 kHz 9 kHz 9 kHz 450 kHz/10.71 MHz
FM 87.5 - 108.0 MHz 100 kHz 25 kHz 10.7 MHz
DS AT MW 530 - 1620 kHz 10 kHz 10 kHz 450 kHz/10.71 MHz
USA 2 FM 87.5 - 107.9 MHz 200 kHz 25 kMz 10.7 MHz
Mw 530 - 1620 kMz 10 kHz 10 kHz 450 kHz/10.71MHz
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/10.71 MHz
FM 76.0 - 90.0 MHz 100 kHz 25 kHz ~10.7 MHz
Japan MW 522 - 1629 kHz 9 kHz 9 kHz 450 kHz/10.71 MHz
RADIO FUNCTIONS
(1) Manual tuning
Function Description
Manual up
Manual down Carries out tuning in step-by-step or fast-forward mode.
{2} Auto-tuning
Function Description
22:: :zwn Detects a station and retains the frequency.
:Z:g ;zwn Tunes to broadcasts of different stations for five seconds each.

{3} Preset memory scanning: Tunes to broadeasts of stations held in preset memory for five seconds each,
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{4} VF auto-tuning

Function Description

SK seek up

Detects a traffic information station and retains its frequency.
SK seek down

SK scan up

Tunes to broadeasts of different traffic information stations for five seconds each.
SK scan down

{5} Preset memory
« FM band: FM1: Six stations, FM2: Six stations, FM3: Six stations
« MW band: MW1: Six stations, MW2: Six stations
+ LW band: Six stations
« VF band: Six stations
{6} Last channel memory: One station each for FM1, FM2, FM3, MW1, MW2, LW, VF
{7} LOC (local) control cutput and display (The auto-focal function can be selected.)
{8) ST (stereo) display function: Supported for the FM and VF bands. The display function is also supported
for the MW band. (A switching function is supported.)
{9) Auto-storage
{10) DK-standby function, SK alarm function

TAPE FUNCTIONS

{1) Tape running direction display: Can be blinked at 2.5 Hz in fast-forward mode
{2} AMS {auto music search} control output and display

{3) MTL {METAL) control output and display

{4} NR (noise reduction} control ocutput and display

{5} “TAPE" {cassette tape} display function

ELECTRONIC VOLUME CONTROL FUNCTIONS (ELECTRONIC VOLUME CONTROL A OR B IS SUPPORTED)
{1} Volume/bass/treble/balance/fader function

{2) “kOL"/"BHS"/"TRER"/"LRL"/"FA4™ display on the LCD panel

{3) Mute function (In the mute state, the entire panel display blinks.)

{4} Loudness function {supported only for the electronic volume control A}

CLOCK FUNCTIONS

{1} Selectable 12-hour clock display {with AM/PM indication) or 24-hour clock display
{2} Selectable colon {:) flashing {1 Hz)

{3} Capable of back-up with low current consumption (up to 10 gA} in no-clock mode
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OTHERS

(1} LOUD {loudness) control output and display: Common to radio, tape, and CD modes
(2} Key acknowledge {beep) output: Performed if a valid momentary key is on
(3} Display switching function and privileged display function

{4} “r4" (compact disc} display

(5} Compatible with the external LCD controller/key scan driver (tPD17202AGF-011)
(6} Detachable key and LCD panel {enly when the pPD17202AGF-011 is used)

PIN CONFIGURATION (TOP VIEW)

R -

—

—

2 SSiEEl
-$53388 2¢88d¢¢
2288280 ifAARRA
R e 2286999996
64 63 62 61 60 59 58 57 56 56 54 53 52
BAND: (P1A) O<—11 () 51 —=0 LCD«KSs (PYAs)
BANDz (P1Ad) O] 2 50 —>0 LCD#KS? (PYA?) | Note2
EO O=~— 3 49 f——=0 LCDwKSs {PYAg)
Vom O— 4 48 }——»0 LCDy/KSs (PYAq)Notes 2,3
VCOL O § 47 p——33 LCDw/KSi0 (PYAw) ]
VCOH O——21 6 46 f——=0 LCD1/KS11 (PYAn)
CEQO——7 % 45 =0 LCD1/KS12 (PYA13) Note 3
Vopz Oeemmnq 8 by 44 F—-0 L.CDa/KS13 {PYA)
SCK (POAINOte T Ow— 9 § 43 20 LCD1u/KS14 {PYA)
SI POANG 1 Oemt 10 @ 42 —O LCDus/KS1s (PYAs) |
CDOUT (POA) O<— 11 o 41 |——>0 LCDw&/BLANK {P2Ec}Note 1
FMIFC (P1Bs) O—] 12 2 40 —>0 LCDW/LOAD (P2Fo)Note 1
AMIFC (P1B2) O—1 13 @ 39 |—O LCDw/LCD RES (P2Ga}Note 1
INT (ADCy/PiBMNate T & w14 UL 38 ——0 LCDw/POUT {P2Ho)
SD (ADCa/P1Bd O—=1 15 37 —>0 coOMo
EVOL_SCK (POBs) O=—— 16 36 |—=0 comy
EVOL_DA (POBz) O] 17 35 |—>0 cOM:
BEEP (POBY) O=— 18 34 >0 XS (P1Da)
LOUD (POBs) Oe——1 19 33 |—=0 Ksw (P1D4) ] Note
20 21 22 23 24 25 26 27 28 29 30 31 32
m N = oS 2 - "N T & © o
2oggergidggis
JEEE fizedd
< 2 I g

Notes 1. Pins used when the external LCD controller/key scan driver {yPD17202AGF-011) is used

2. Initial setting diode or transistor switch

3. Valid only for momentary keys when KLCD = 0 (internal L.CD controller/key scan driver is used)

Caution Directly connect the IC pin to GND.

Remarks 1. IC indicates that the pin is internally connected.

2. Pin names on the uPD17012GF are given in parentheses.



RIEC uPD17012GF-054

CONTENTS
1. PIN EUNCTIONS .......ccooivmnviinniminnisnnssssn e rerrerestiitaarrsaaaearnnan ertraereverseaisisse tane s arranaes 7
2. KEY MATRIX STRUCTURE ....cccovirivnrmrccnmmmtisssnirmsssiacssinnia rerernmesnunatE s arean s e 17
2.1 KEY MATRIX PLACEMENT cuouceceeeecossmsssninssant sassvassns st sssansinsnsasss s sassssnan s paas s assmasasa s s suese s s snis 17
2.2 SWITCH CONNECTION ...eovcececvvissrscsmssssinssassssssnsssrssssananat b ses s ssseasams srd s atsmssssus snnss sbasamasssansessss 18
23 KEY MIATRIX CONNECTION ..ooociecniriinmsesmssmmsrasasss s sssst st st sasnsasmsssasasase ssesmsasssas st sussssosamasiastsnsne 19
2.4 INITIAL SETTING DIODE MATRIXES .ot anssssssssssaarasas st st sassssssnsasasassnsesnsss 20
25 ALTERNATION OR TRANSISTOR SWITCH oot s arse s 33
2.6 IVIOIMIENTARY KEYS oo teeteeesrsmecsesessssssaessesssansissese srasesbasassss i passs s snssnes sasmas b s g s snensssassanansayasasasasesn s 35
2.6.1 Momentary Key Matrix Placement {When KLCD =1 {The uPD17202AGF-011
15 UISEAY wevoreeercenssiossssssms senrastbemeasssasss shasesssss s snsen sy s asean snesba0esssEat s oREE RN R4 AL RS S RS REeS S eSS e 35
26.2 Momentary Key Matrix Connection {(When KLCD =1 {The uPD17202AGF-011
1S LSOO cvemeueessreeseseiresssesssssnassssssssssnssssnssasrassssns e serss0assEReanbasa s mms s s PSR SRR B R b SR 0 35
26.3 Description of the Momentary Keys {When KLCD = 0 {Internal LCD Controller/
Key Scan Driver Is Used) or KLCD = 1 (the pPD17202AGF-011 Is Used)} .....ccvevne. 36
3. MODE TRANSITION.....coonnmicme s, e savareesereeaveReddEERAIRSREESSNeeRnnRas E Rt s 72
3.1 MODE TRANSITION WHEN THE INITIAL SETTING DIODE RDON IS SET TO 1
(TURNING ON OR OFF THE RADIO SET BY SWITCHING THE STATE OF THE CE PIN}....... 72

3.2 MODE TRANSITION WHEN THE INITIAL SETTING DIODE RDON IS SETTO 0
(TURNING ON OR OFF THE RADIO SET BY SWITCHING THE RDSET SWITCH} ...ccooceiveree. B2

B, DISPLAY ovireeeeeesissesssasmereestestassasassssases st ivsenmasss st ass b4 4 1SS EE e LR E TR L AL E BT LE LR RSB E R TS b R 93
4.1 LD PANEL ..ouvveeeiesercserosseressonsassssesesssssserses asa sanss oos shansns i s ma s 4448 1AL EF 4248202010 SERA AR SRR TR T AP anm s s s 93
4.2 CHARBACTER STYLE ..ovieccetireieessssssnssesssssssmsssasstsarsisasenssaessensasasts o omsssaseas s antrarasssasasiasas sasssusss ssiasnss 83
4.3 EXAMPLES OF DISPLAY .ovoeoueceaeetrenerescssstssmsssssasasaar s sassbassasss s s assrmbas s ssas s sas s a8 sussmsbis s s sismssasas s 93
4.4 LCD ASSHGNIVIENT -ouveveesusassresersessssssssssararesstisnsainsss ssiatanss s6s 640400588188 EEERE SRS £ 8018 S5 aE SRS IR 4T 4R s s r 20 94
4.5 LCD ASSIGNIVIENT TABLE ...cccoeeecsinr i mssssrssssssssss st st st e e st snnans seamans s g4 s sin s seasa o st s 94
4.5.1 Table of LCD Assignment for the Internal LCD Controller/Key Scan Driver......... 94

452 Table of LCD Assignment for the External LCD Controller/Key Scan Driver
{PD 17 202AGF-0TThuveeerrrmcstserrscsosssisssis st ssss s s s b s b s s st 95
4.6 DESCRIPTION OF DISPLAY .ocuuiveririnsmesissesssressesisarasssassanessss ettt sesssss ssss s sastssasissas s sessestssnases 96
5. WUTE QUTPUT TIMING CHARTS ...ccciiiinnriiiiinns EeerReanveeeisressesseatRERRRRRRLLrRaTTnnS easerne s g8
5.1 RADIO MUTE (RDMUTE PIN) OUTPUT TIMING CHARTS... worereneer 98

52 RADIO MUTE (RDMUTE PIN} AND AUDIO MUTE (AMUTE PIN} OUTPUT TIMENG

CHARTS ooovoeeveveesssssassassesse st sesevavssssaessssssesassns s 5885t 518 4808 SR 2R 4o 0L HEL S AR 8 S TAERER PR P 0 A8 48 S0P E P E LA SR RS p S e 103
6. PIN 1O CIRCUITS 1reereorereertsrmrsmsssaesssrer s st a0 s sse s na a0 5000100 S SR RS Rss b s n 105
7. SANMPLE APPLICATION CIRCUITS ..ot s s s s e 108



NEC 1PD17012GF-054

8. ELECTRICAL CHARACTERISTICS (PRELIMINARY) ..c..ccinevnmnmiiinmmnscimnimesmns e, 111
9. PACKAGE DRAWING .....cccviimmmmrisnimssinmmenmiismmenisers s msensssnmssss st sisssane 114
10. RECOMMENDED SOLDERING CONDITIONS .......coveemniiisnninanneciinmminsssssonsssssassnssnssosssses 115
APPENDIX A LCD CONTROLLER/KEY SCAN DRIVER {uPD17202AGF-0T1) ..ccccvrmenssvornnionsras 116
APPENDIX B COMMUNICATION ...coocciicmnininmaiminionimiininissnsissis i ssissssssssssssssssssnsssssses 118



EC

1PD17012GF-054

1. PIN FUNCTIONS

Symbol

Pin name

Description

O type

BAND»
BAND:

Band switching
signal output

Output pin of the band switching signal in radic mode

The operation depends on the mode, as described below:

{1} In radio mode, radio-monitor tape mode, radio-monitor CD
mode
If the band to be received is switched by pressing the band
ewitching key, the output depends on the band, as listed
below:

Pin

BAND: BAND:

Band
MW 0
Lw 0

FM 1

VF 1 1

{0: Low, 1: High)
{2) In DK-receiving tape mode, DK-receiving CD mode, DK-
standby tape mode, DK-standby CD mode

Q|- |

Pin

BAND1 BAND:

Band
VF 1 1

{1: High}
{3} In tape mode, CD mode, power-off mode
The output goes fow.

CMOS push-
pull output

EO

Error out

Charge pump output pin of phase detector built into a PLL. Ifa
divided oscillator frequency is higher than the reference
frequency, the output of this pin goes high. If the divided
oscillator frequency is lower, the output goes low. If the
divided oscillator frequency agrees with the reference fre-
quency, the output enters the floating state.

CMOS
tristate
output

Voo
Vopz

Power supply

Power-supply pin of the device

This pin supplies a voltags of 5 V £10% while the device is
operating. The rise time (0 to 4.5 V} of Voo must not exceed
500 ms. |f the rise time is significantly long or if the voltage
falls below the operating voltage but is between ¢ Vand38V,
the state of an initial setting diode switch may be read
incorrectly. {If this occurs, re-read the state of the initial setting
diode switch, using the CE pin.}

When Voo is input for the first time, the CE pin going high
causes the lowest frequency of the FM band to be called.
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:‘: Symbol Pin name Description 110 type

5 VCOL AM local Input pin of the local oscillator output {(VCO) in the AM {MW, Input
oscillator input | LW} band

When tuned to broadcasts in the MW or LW band, this pin
becomes active. Otherwise, the pin is internally pulied down.
A frequency of between 0.58 and 30 MHz {0.3 Vo) can be input.
To protect the built-in AC amplifier, block the flow of direct
current with a capacitor, then input the frequency.

6 VCOH FM focal Input pin of the local oscillator output (VCQ) in the FM (FM, VF} Input
oscillator input | band

When tuned to broadcasts in the FM or VF band, this pin
becomes active. Otherwise, the pin is internally pulled down.
A frequency of between 9 and 150 MHz (0.3 Vo) can be input.
Because an AC amplifier is incorporated, block the flow of
direct current with a capacitor, then input the frequency.

7 CE Chip enable Input pin of the device selection signal input

To operate the device normally {radio, tape, CD, clock display,
etc.), set the input high. To disable the device, set the input
low, A high or low siate within a period of 1656 us is not
accepted.
A low on this pin causes the radio, tape, CD, and display to all
be set to off, resulting in the data retention state. If the initial
setting diode NOCLK is set to 1 (no-clock mode is selected by
connecting the diode) in this state, the current consumption in
the data retention state can be reduced. (See Section 2.4.)

9 8CK Serial clock Serial clock output pin for controlling the external LCD control- | CMOS push-
output of the ler/key scan driver (uPD17202AGF-011) pull output
external LCD
controller/key
scan driver

10 S| Serial data Serial data input pin for controlling the external LCD controller Input
input of the key scan driver (uPD17202AGF-011)
exterpal LCD
controller/key
scan driver

11 cDoOUT CD mode CD mode output pin CMOS push-
output Each time the momentary key is pressed, the CDOUT pull output

output is inverted. In the following modes, the CDOUT output

is always set low:

@ When CE is low

@ In power-off mode {when CE is high and the radio, tape, and
CD are off)

® When the DTH transistor switch is set to off
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intermediate
frequency input

LW} band when the initial setting diode IFAM is setto 0

A frequency of between 0.3 and 1.0 MHz (0.3 Vpp) can be input.
To protect the built-in AC amplifier, block the flow of direct
current with a capacitor, then input the frequency.

If the initial setting diode ENAMIF is set to 1, this pin is used to
detect whether a station is found in auto-tuning.

If the input frequency range and conditions listed below are
satisfied, it is judged that a station has been found.

ftemn input frequency

Input frequency

Band range (O [kHz) range @ [kMz}
MW 450 £5 450 42
Lw 450 15 450 +0.5

A frequency within input frequency range (D must be input
within 20 ms of the PLL being locked. If a frequency is included
in both input frequency ranges (D and (@, it is judged that a
station has been found. Auto-tuning is stopped.

;m Symbol Pin name Description 1O type
o.
12 FMIFC M Input pin of the intermediate frequency {{F} in the FM or AM Input
intermediate {MW, LW) band when the initial setting diode IFAM is set to 1
frequency input | A frequency of between 5 and 15 MHz {0.3 Vep) can be input.
To protect the built-in AC amplifier, block the flow of direct
current with a capacitor, then input the frequency.
If the ENFMIF initial setting diode is set to 1, the pin is used to
detect whether a station is found by means of auto-tuning.
If the input frequency range and conditions listed below are
satisfied, it is judged that a station has been found.
ltem | Input frequency Input frequency
Band range O range @
FM, VF 10.7 MHz 10.7 MHz
+50 kHz +12.5 kHz
MW 10,71 MHz 10.71 MHz
+5 kHz +2 kHz
LW 10,71 MHz 10.71 MHz
+5 kHz +1 kHz
A frequency within input frequency range (b must be input
within 20 ms of the PLL being locked. If a frequeney is included
in both input frequency ranges D and @, it is judged that a
station has been found. Auto-tuning is stopped.
13 AMIFC AM Input pin of the intermediate frequency {IF) in the AM (MW, Input
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:;n Symbol Pin name Description /O type
o.

14 INT Key scan Pin of the key scan complete input from the external LCD Input
complete input | controller/key scan driver {uPD17202AGF-011}
of the external | The input level depends on the key scan state, as listed below:

LCD controller/
key scan driver Key scan state Input level
Key scan in progress Low
Key scan complete High
18 sD SD input SD (station detector) signal input pin Input
If the following voltage is applied to this pin, it is judged that
an SD is found.
Voltage by which the presence of
LOCAL/DX ;i
8and N an 8D is assumed When Voo is
setto 5V
285
LOCAL |- x Vpp or higher 2.227
FM 64
B
vk DX -}wgz- x Voo or higher 0.977
.5
LOCAL 185 x Voo or higher 1.21
MW 64
25
LW DX % x Voo or higher 0.977
The SD signal is used to judge whether a station is found,

16 | EVOL_SCK | Clock output of | Clock output pin of electronic volume control CMOS
electronic push-pull
volume control output

17 EVOL_DA | Data input/ Data input/output pin of electronic velume control {nputfoutput
output of
electronic CMOS
volume control push-pull

output

18 BEEP Beep output Beep sound output pin that functions when a momentary key is | CMOS push-

pressed pull output
If a momentary key is pressed, square waves {duty cycle 50%}

of 3 kHz are output for about 40 ms. This peried agrees with

the period of the preceding mute.

A beep sound is output if a press of a momentary key causes

the LCD panetl display or output port state to be changed, or if a

hold period of five seconds ends during scanning or preset

memory scanning.

The beep sound output can be used as an SK alarm in the DK-

standby mode. [f this output is not used, leave the pin open.

10
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(1

{2)

:m Symbol Pin name Description /O type
o.
19 LOUD Loudness Qutput pin of the loudness control signal CMOS push-
output The output goes high in the loudness-on state. pull output
20 AGCC AGC cut output | AGC {auto gain control} cut signal output pin in radic mode CMOS push-
The output goes high in auto-tuning, as shown below. pull cutput
RDMUTE
3
4
@ | ® @
15 ms | 40 ms 300 - 400 ms
I by
¢
AGCC
f .
Key-on Station found
(D : Waiting for key-on chattering
(@ : Preceding mute
@ : Following mute
21 LoC Local sighal Local signat output pin in radio mode CMOS push-
output The operation depends on the mode, as described below: pull output

In radio mode, radio-monitor tape mode, radio-monitor CD
mode, DK-receiving tape mode, DK-receiving CD mode,
DK-standby tape mode, DK-standby CD mode

The LOC output goes high only in auto-tuning in the local
state.

The leve!l of the LOC output depends on both the tuning
state and LOCAL/DX state. The relationships are listed
below:

Auto-tuning state | LOCAL/DX state | LOC output level
LOCAL High
In progress
DX Low
Not performed Don’t care Low

in other modes
The output goes low.

11
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:‘: Symbol Pin name Description 10 type

22 AMUTE | Audio mute Output pin of the tape or CD mute signal CMOS push-
output The operation depends on the mode, as described below: pult output

{1) In radio mode, radio-monitar tape mode, radio-monitor CD
mode, DK-receiving tape mode, DK-receiving CD mode,
powar-off mode
The output goes low.

{2) In CD mode, tape mode, DK-standby CD mode, DK-standby
tape moda
The output goes high.

See Chapter 5 for details.

23 RDMUTE | Radio mute Output pin of radio mute signal CMOS push-
output The operation depends on the mode, as described below: pull output

{1) In radio mode, radio-monitor tape mode, radio-monitor CD
mode, DK-receiving tape mode, DK-receiving CD mode; at
radio-on, radio-off: at band switching; at switching of the
fraquency to be receivad
The output goes low.

{2} In CD mode, tape mode, DK-standby CD mode, DK-standby
tape mode
The output method can be selected by setting the initial
setting diode MUTESEL. (See Saction 2.4} If the DK-
standby or radic-monitor function is used, set MUTESEL to
0 and bring the output low.

See Chapter 5 for details.

24 Xour Crystal Pin for connecting a crystal —

25 Xin A 45-MHz crystal is connected. Input

26 GND Ground Ground pin —

58 Connect pins No. 26 and No. 58 to an identical potential.

27 18] Serial data Serial data output pin for controlling the external LCD controi- | N-ch open-
output of the lerfkey scan driver (uPD17202AGF-011) drain output
external LCD
controller/key
scan driver

12
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gignal output

mode, DK-receiving tape mode, DK-receiving CD mode
This pin functions as a MONO signal output pin.

The output level depends on the selected band and the
MONO state, as listed below:

Selected band MONO state Qutput level
FM ON High
VF OFF Low
Lw Don’t care Low

If the MW band is selected, the output level depends on the
setting of the initial setting diode MWS, as listed below:

MWS MONO state Qutput level
ON High
q OFF Low
0 Daon't care Low

{1: Closed by the diode, 0: Open}

:m Symbol Pin name Deascription IfO type
o.
28 AMS AMS signal AMS {auto music search) signal output pin CMOS push-
output The output level depends on the AMS state, as listed below: pull output
AMS state Output level
ON High
QOFF Low
If the TPSET switch is set to on, the ocutput level depends on
the AMS state, regardless of the current mode.
29 MONO/NR | MONO output MONO signal output pin or noise reduction signal output pin CMOS push-
or noise The operation depends on the mode, as described below: pull output
reduction {1} In radio mode, radio-monitor tape mode, radio-monitor CD

{2} In tape mode, DK-standby tape mode
The pin functions as an output pin of the noise reduction
signal. The output level depends on the NR state, as listed

helow:
NR state Output level
ON High
OFF Low

{3) In CD mode, Di{-standby CD mode, power-off mode
The output goes low.

13
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Pin " .
N Symbol Pin name Description /0 type
o,
30 MTL METAL signal IMETAL signal output pin CMOS push-
output The output level depends on the METAL state, as listed below: pull output
METAL state Output level
ON High
OFF Low
If the TPSET switch is set to on, the output level depends on
the METAL state, regardless of the current mode.
N MODE2 Mode signal Mode switching signal output pin CMOS push-
32 MODE output The output depends on the mode, as listed below: pull output
Mode MODE MODE:=
When CE is low 0 0
When CE is high and the radio,
tape, and CD are off {(power-off 0 0
mode)
in radio mode 1 0
In tape mode 0 0
In €D mode 0 ]
In BK-standby tape mode 0
In DK-standby CD mode or 1 1
DK-receiving CD mode
In radio-monitor tape mode 0
1
In radio-monitor CD mode 1
(0: Low, 1: High)
33 KS1 Key source Output pin of the key source signal of the key matrix CMOS push-
34 KS1s signal output pull output
35 COM: LCD common Common signal output pin. The signal is sent to the LCD CMOS tristate
| | signal output panal. output
37 COMo
38 | LCDw/POUT | L.CD segment Qutput pin of the segment signal to the LCD panel, or the CMOS push-
signal output or | detachable panel state signal output pin pull output
detachable The operation depends on the state of the KLCD initial setting
panel state diode.
signal output {1} When KLCD = 0
The pin outputs the segment signal to the LCD panel.
(2) When KLCD =1
When the DTH switeh is set to off, the pin outputs the
detachable panel state signal, having a frequency of 1 Hz
and a duty cycle of 1/2.

14
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;? Symbol Pin name Description /O type
39 LCDef LCD segment Pin to output the segment signal to the LCD panel or the reset N-ch open-
LCD RES | signal output or | signal of the LCD controHer/key scan driver (zPD17202AGF-011) drain output
reset signal The operation depends on the state of the KLCD initial setting
output of the diode.
external LCD {1} When KLCD =0
controllerfkey The pin outputs the segment signal to the LCD panel.
scan driver {2) When Ki.CD =1
The pin outputs the reset signal to the external LCD control-
lerfkey scan driver {uPD17202AGF-011). When the output
goes low, the external LCD controller/key scan driver enters
the reset state.

40 | LCD/LOAD | LCD segment | Pin to output the segment signal to the LCD panel or output the | CMOS push-
signal output or | load signal for controlling the external LCD controller/key scan pull output
load signal driver (uPD17202AGF-011).
output of the {1) When KLCD =0
external LCD The pin outputs the segment signal to the LCD panei.
controller/key {2} When KLCD =1
scan driver The pin outputs the load signal to the external LCD control-

ter/key scan driver {uPD17202AGF-011)

41 |LCD1o/BLANK| LCD segment Pin to output the segment signal to the LCD panel or the N-ch open-
signal output or | contro! signal to the LCD controllerfkey scan driver drain output
blank output of | (uPD17202AGF-011) to turn on or off the LCD. The output ievel
the external depends on the LCD display state, as listed below;

LED controller/
key scan driver LCD display state | Output level
Lit Low
Not Lit High
{1) When KLCD =0
The pin outputs the segment signal to the LCD panel.
{2) When KLCD =1
The pin outputs the blank signal to the external LCD
controller/key scan driver {(uPD17202AGF-011).

15
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Pin

N Symbol Pin name Description /0 type

o.

42 LCDus/KS1s | LCD segment Pin to output the segment signal to the LCD panel or output the | CMOS push-
| | signal output or | key source signal of the key matrix. These pins are used to pull output
57 LCDWKSo | key source output both the key source signal of the key matrix and the LCD

signal output segment signal. Therefore, when used as the key source signal
output pin, a dicde must be connected to the pin to prevent
backward current.

59 Ka Key return input pin of the key return signal of the key matrix Input
| i signal input The pins which output key source signals are also used to
62 Ko output LCD segment signals. Do not connect pull-down

resistors to the key return signal input pins.

63 POWER Power output The output is inverted each time the |POWER| key is pressed. CMOS push-
Use this pin to turn the power on or off. pull output

64 IC IC Internally connected pin. Directly connect the pin to GND. —

16
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2. KEY MATRIX STRUCTURE

2.1 KEY MATRIX PLACEMENT
Input pin {pin
number}
Ka (69} Kz (60) K1 {61) Ko (62)
Qutput pin

{pin number)}

LCDs/KSs (52}

=

KSw (33) L |

KSte (34) |1} | A 1
LCDWKSs (42) || M6 [ M5 B M4 |
LCDWKSw (43) || M2(tPy ||| M1aPn 1| MTL ]
LCDw/KSw (44) || LOUD 1|l  Pp.scan H| DISP i
LCDr/KSw (45) || VF ]I BAND [ “scanup |
LcDwksn e) || manown | wmanup  ]|[  RDOMONI ]
LCDw/KSw (47) || ams I mono I scanpwn |
LCDw/KSs (48) || CcD Bl MUTE i voLown ||| VOL UP |
LCDw/KSs (490 | voLseL ||| poweR I 5K ml|il
Lcowksy 500 || _RDSET __1|||C st ||l bTH |1
LCDKSs (51} \C

LCD«/KS4 (B3}

I.CD+/KSa {64}

FAD_SEL -

L.CD2/KSz (55)

LCDY/KS+ (56)

DISAMEMO .

LCDo/KSe (67}

|
|
|
kM|
|
|

Initial setting diode

:Ef____j: Alternation or transistor switeh

—

Momentary key

Remark Momentary keys are effective only when KLCD = 0 {see Section 2.4).
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22 SWITCH CONNECTION

Alternation switch

y

KSm

Momentary key

Kln

o

K5 /O

18

KSm

Transistor switch

Voo
Kn

KSm

Initial setting diode

Kn
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LCD segrent signal cutput

Alternation or transistor switch
Initial setting diods

KEY MATRIX CONNECTION
Momentary key

2l [61] [6d] féélila [7 [zl st 54 [53 I?S?ﬂ

SRr

23

RIEC

8SHAQDT
YSAFODT
ESNEQDT
ZSHFADT
LSHAA0T
oS30

P
N
N7,
Y

P RN N N
LNFARR N AN P AN P

i Y N VY Y
}I@ (NP AN AN P ANV

1/
Pt I N 0 N Y
N
Ny NS

Ty
27
A4

19

AYFAYVAY

K%
Y

e
B L
1=
Bl 15
2]
N AN
=71
[ I

NN LN
LN P ARRN RN AN

P NG
(NP ERNVARN/
P
(NP RN VAN
(NP ARNVARNY)
s W W
N7 N/ N7

Y
v/

€

.
F\\
£l
[
==l
%

&
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LCD15/KS1s @-@

3

=i I

3

KS17

LCDe/KSs [B1}
KS1s

LCD#/KS? @
LCDw/KSe [49

LCDu/KSs [ag]

LCD/KS @

LCDw/KSn 46}

LCDw/KS fas]
LCDwKs [44]

LCDna/KShs §43

#PD17012GF-054
Remark Momentary keys are effective only when KLCD = 0.
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2.4 INITIAL SETTING DIODE MATRIXES

The uPD17012GF-054 has the following 21 initial setting diode matrixes, When the Voo is supplied with
power for the first time (at a power-on reset} or when the CE pin goes from a low level to & high level (at a
CE reset), the states of the diodes in these matrixes are read in. In all other occasions, they are ignored.

(1) Switch to specify the reception area
AREA1, AREA2, and AREA3

{2) Switch to specify the reception band
DISFM3, ENMW2, DISLW, and ENFM

{3} Switch to specify whether to use the auto-storage function
DISAMEMO

{4) Switch to specify whether to use the frequency counter for detecting broadcasting stations
ENFMIF and ENAMIF

{5} Switch to specify preset memory operation
M2s

(6] Switch to specify tuning operation
AUTOB00

(7) Switch to specify display priority
PRIO1 and PRIO2

(8} Switch to specify whether to switch on or off the radfo
RDON

{9) Switch to specify the clock function
NOCLK, CLKDISP, and FLASH

{10} Switch to specify the tape function
KAMS, KNR, and KMTL

(11} Switch to specify the mute output
MUTESEL

{12} Switch to specify the local operation
AUTOLOC

20
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{13) Switch to specify the intermedisate frequency for the AM (MW, LW) band
iFAM

(14} Switch to specify whether the VE band auto-retuning function (to trigger a seek-up operation automati-
cally upon detection of deteriorated reception state} is available
VF1

{15) Switch to specify whether the MW band stereo reception function is available
MWS

{16} Switch to specify that the standby mode has no clock
CKHLT

{17) Switch to specify whether the electronic volume control fader function is available
FAD_SEL

(18) Switch to specify which key (VOL UP/VOL DWN or MAN UP/MAN DWN) is used for electronic volume

control
VKYSEL

{19} Switch to specify the slectronic volume control
EVOLSEL

{20) Switch to specify the LCD controller/key scan driver to be used
KLCD

{21) Switch to specify the attenuator of the preamplifier incorporated in the electronic volume conirol {only

when electronic volume control A is used)
VOLATT_H
VOLATT_L

To setthese switches, short-circuit or keep openthe diodes in each matrix. The functions oftheinitial setting

diode matrixes are summarized below.
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Symbol Description
AREA1 These switches are used to specify the reception area.
AREA2 The fellowing table lists the settings of the switches and the corresponding reception areas.
AREA3 See the summary of functions for the reception frequencies in each reception area.
AREA3 AREA2 AREA1 Area
(1} 0 0 Western Europe
0 0 1 Australia
Middie and Near East

0 1 0 Japan

0 1 1 USA 1

1 1] 1} USA 2

1 0 1 Eastern Europe

1 1 s} USA 3

1 1 1 China

(1: Shornted by the diode; 0: Open)

DISFM3 These switches are used to specify the reception band.
ENMW2 Each switch has the following functions.
DISLW O DISFM3: When set to 1, disables the FM3 band.
ENFM O ENMW2: When set to 1, enables the MW?2 band.

O DISLW: When set to 1, disables the LW band for Western Europe and Eastern Europe. This
switch is ineffective in the other areas.
O ENFM: When set to 1, enables only the FM band.
The following table lists the settings of these switches and the corresponding reception bands in each
area.

Area ENFM DISFM3 ENMW2 DISLW Reception band
Western Europe 1 0 — — FM1, EM2, FM3
Eastern Europe 1 1 _ . EM1, M2
0 0 0 0 FM1, FM2, FM3, MW1, LW
0 0 0 1 FM1, FM2, FM3, MW1
0 0 1 — FM1, FM2, FM3, MW1, MW2
0 1 0 0 FM1, FM2, MW1, LW
0 1 0 1 FMI1, FM2, MW
0 1 1 — FM1, FM2, MW1, MW2
The other areas 1 0 — — FM1, FM2, FM3
1 1 — — FM1, FM2
0 0 0 — FM1, FM2, FM3, MW
0 0 1 — FM1, FM2, FM3, MW1, MW2
0 1 0 — FM1, FM2, MW1
s} 1 1 — FM1, FM2, MW1, MwW2

{1: Shorted by the diode; 0: Open; —: Don't care)
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Symbol Description
M2s This switch specifies the method to write to the preset memory as follows:
M2s Writing method
1} Press the @ key to enable writing to the preset me-mory for 5 seconds, then the

M1 {TP1}|to [ M6] key.
1 Keep the[M1 (TP1)] to key pressed for at least 2 seconds.

{1: Shorted by the diocde; 0: Open)

See the descriptions of the and the [M1 {TP1) to keys for details.

AUTOSB00 | This switch specifies the function of the [MAN UP] and [MAN DWN]| keys. With the AUTO500 switch,
it is possible to use the |MAN UP| and [MAN DWN| keys also for auto-tuning {seek operation}, as
follows.

AUTOE00 [ MAN UP] and | MAN DWN]J key function

0 Only manual tuning is performed.

Each time the key is pressed, the frequency counter is incremented or
decremented by one channel. Keeping the key pressed for at least 0.5 seconds
triggers manual fast increment/decrement.

1 Both manual and auto-tuning are performed.

Each time the key is pressed, the frequency counter is incremented or
decremented by one channel. Keeping the key pressed for at least 0.5 seconds
causes auto-tuning (seek operation) to begin at the next channel.

The [SEEK UP] and [SEEK DWN ] keys become ineffective,

{1: Shorted by the diode; 0: Open)

AUTOLOC | This switch specifies the local function, as follows:

AUTOLOC Local funstion

0 Either the local or DX mode is selected according to a key entry {no auto-local
function available).

Each time the key is pressed, switching occurs between the local and DX
modes.

The local output is high in the local mode during auto-tuning {seek, scan, or auto-

stere),

1 The auto-local function is performed (if available).

The key becomes ineffective.

Keeping the [SEEK UP], [SEEK DWN)], [SCAN UP], [SCAN DWN] or [P.SCAN] key for
at least 2 seconds triggers auto-tuning, turns on the “LOC” display, and makes the
lacal output high. After one cycle of auto-tuning is completed, a search begins in
the DX mode (with the “LOC" display off and local output at a low level).

In modes other than auto-tuning , the “LOC" display is off and the local output is
fow. If a key for the same operation {for example, the key during seek
operation) is pressed in the local mode during aute-tuning, a search begins in the
DX mode st the same frequency used when auto-tuning began. If the key is
pressed during the DX mode, auto-tuning stops, and the frequency that was
selected when auto-tuning began is reselected.

The same operation as above occurs when the AUTO500 is set to 1 {by keeping
the [MAN UP] or [MAN DWN] key pressed for at least 0.5 seconds).

{1: Shorted by the diode; 0: Open)
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Symbaol Description
PRIG These switches spacify a privileged display. The term privileged display means the display which is
PRIO2 resumed in five seconds after any other display is selected, if no key is pressed.

The PRIO1 and PRIO2 switches can determine the privileged display only when the NOCLK initial
setting diode = 0 (with a clock). If NOCLK = 1 (without a clock), the states of these switches are

ignored.

PRIO1 | PRIO2

Privileged
display

Description

0 0

None

Display switching occurs when the key or a preset
number key is pressed.

O During the radio mode

O

Each time the key is pressed, switching occurs
between the frequency and clock displays.

Pressing a preset number key during clock display causes
the frequency display to appear.

During the tape modes

Each time the key is pressed, switching occurs
hetween the “TAHPE" and clock displays.

Buring the CD mode

Each time the key is pressed, switching occurs
between the “[f* and clock displays.

During the DK-standby tape and radio-monitor tape modes
Each time the key is pressed, switching occurs
among the “TAPE”, frequency, and clock displays.
Pressing the preset number key during “TAPE* or clock
display causes the frequency display to appear.

The DK-standby tape and radic-moniter tape modes begin
with the frequency display.

During the DK-standby CD and radio-menitor CD modes
Each time the key is pressed, switching occurs
among the “[ ", frequency, and clock displays.

Pressing a preset number key during “"[d* or clock display
causes the frequency display to appear.

The DK-standby CD and radic-monitor CD modes begin
with the frequency display.

Puring the DK-receiving tape and DX-receiving CD modes
Usually the frequency display appears and remains, The

DISP| key is ineffective.

(0: Open)
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Symbol Description
PRIO1
Privileged
PRIOZ PRIOT | PRIOZ | oot Description
display
1 0 Frequency | In 5 seconds after the key is pressed to shift from the

d frequency, “Cd*, or “TAPE* display to the clock display, the

TAFE previous display is resumed if no other key is pressed.

O During the radio mode
Usually the frequency display appears and remains,
Pressing the key causes the clock display to appear
for 5 seconds.

Pressing the key or a preset humber key within this
E.second period of the clock display resumes the frequency
display.

O During the tape mode
Usually the *TAPE* display appears and remains. Pressing
the key causes the clock display to appear for b
seconds.

Pressing the key again within this 5-second period of
clock display resumes the “JTAFE" display.

O During the CD mode
Usually the “Cg” display appears and remains. Pressing
the key causes the clock display to appear for 5
seconds.

Pressing the key again within this 5-second period of
the clock display resumes the “f4" display.

O During the DK-standby tape and radio-monitor tape modes
Usually the “TAFE* display appears and remains. Pressing
the key causes the frequency display to appear for b
seconds.

Pressing the key again within this B-second period of
the frequency display causes the clock display to appear.
Pressing the key again within this 5-second period of
the clock display causes the “TAPE” display to appear.
Pressing a preset number key during “TAPE" or clock
display causes the frequency display to appear forb
seconds.

O During the DK-standby €D and radio-monitor CD modes
Usually the *Cd* display appears and remains. Pressing
the key causes the frequency display to appear for b
seconds.

Prassing the key again within this 5-second period of
the frequency display causes the clock display to appear.
Pressing the key again within this 5-second period of
the clock display causes the “fg” display to appear.
Pressing a preset number key during “[d” or clock display
causes the frequency display to appear for & seconds.

O During the DK-receiving tape and DK-receiving CD modes
Always the frequency display appears and remains. The

DISP| key is ineffective.

{1: Shorted by the diode; 0: Open)
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Symbol

Description

PRIO1
PRIO2

Privileged

PRIO1 | PRIO2 .
display

Description

0 1 Clock The clock display has precedence over the other displays.

O During the radic mode
Usually the clock display appears and remains. Pressing
the key causes the frequency display to appear for &
seconds.

Pressing the key again within this 5-second peried of
frequency display resumes the clock display.

O During the tape mode
Usually the clock display appears and remains. Pressing
the key causes the “TAPE" display to appear for 5
seconds.

Pressing the key again within this 5-second period of
“TAFE" display resumes the clock display.

O During the CD mode
Usually the clock display appears and remains. Pressing
the key causes the “[4" display to appear for 5
seconds.

Pressing the key again within this b-second period of
the “[4° display resumes the clock display.

O During the DK-standby tape and radie-monitor tape modes
Usually the clock display appears and remains, Pressing
the key causes the “TAFE” display to appear for §
seconds,

Pressing the key again within this 5-second period of
the “TAPE* display causes the frequency display to appear.
Pressing the key again within this 5-second period of
the frequency display causes the clock display to appear.
Pressing a preset number key during “TRPE” or clock
display causes the frequency display to appear for &
seconds.

(O During the DK-standby €D and radio-monitor CD modes
Usually the clock display appears and remains. Pressing
the key causes the “['4* display to appear for 5
secands,

Pressing the key again within this 5-second period of
the "[4" display causes the frequency display to appear.
Pressing the key agaln within this 5-second period of
the frequency display causes the clock display to appear.
Pressing a preset number key during “£d* or clock display
causes the frequency display to appear for & seconds.

O During the DK-receiving tape and DK-receiving CD modes
The frequency display appears and remains. The
key is ineffective.

1 1 - Do not select this mode.

(1: Shorted by the diode; 0: Open)
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Symbol Description
PRIO If a clock is unavailable (NOCLK = 1), one of the displays listed below appears depending on what the
PRIO2 current mode is, regardless of the states of the PRIO1 and PRIO2 switches. The key is
ineffective.
Mode Display
Radio mode Frequency
Tape mode IAPE
CD mode o
® DK-standby tape mode Frequency
@ DK-standby CD mode
@ DK-receiving tape mode
@ DK-receiving CD mode
@ Radio-monitor tape mode
@ Radio-monitor CD mode
RDON This switch specifies the method to switch on and off the radio, as follows:
RDON Method to switch on and off the radio
0 Turn on the RDSET switch.
1 Set the CE pin to a high level. The RDSET
switch is ineffective.
{1: Shorted by the dicde; 0: Open}
NOCLK This switch specifies whether a clock is available.
NOCLK Ciock
v} Available
1 Unavailable
{1: Shorted by the diede; 0: Open}
If a clock is unavailable, setting the CE pin to a low level makes it possible to hack up the circuit with
a low current of 10 gA {maximum).
CLKDISP This switch specifies the clock display system (12/24) as follows:
CLKDISP Clock display system
0 12-hour system
AM12:00 — AM11 :59:]
PM11:59 ~— PM12:00
1 24-hour system
l———> 0:00 —= 23:59 —I
{1: Shorted by the diode; 0: Open)
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made is to be used, STOP or HALT.

CKHLT CE = low
¢ STOP mode
1 HALT mode

{1: Shorted by the dicde; 0: Open}

Symbol Description
FLASH This switch specifies how a colon {3} is used in the clock display, as follows:
FLASH Colon (:) display
0 Stays on.
1 Blinks.
@ Frequency: 1 Hz
@ Duty cycle: 6 on and 4 off
{1: Shorted by the dicde; 0; Open}
CKHLT When the NOCLK initial setting diode = 1, and CE = low, the CKHLT switch specifies which standby
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Symbol Description
KAMS These keys are used to assign tape functions {such as AMS, NR, and MTL) to the radio function keys.
KNR The shared keys are 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 o i AMS MTL —
1 0 0 AMS — —
] 1 1 NR MTL —
¢ 1 0 NR — —
0 0 1 MTL — —
o 0 0 — —_ —

{1: Shorted by the diede; 0; Open}

When these tape functions are used, the [M1 (TP1}j to keys function in the DK-standby tape

mode as follows:

KAMS KNR KMTL Description
o 0 o The |M1 {TP1}|to keys are used

to access a preset memory and
enable or disable writing to it {radio

function).

When any switch is 1

Any of the | M1 (TP1)| to keys

has no radio function. The{M1 ({TP1)

to | M3 {TP3)| have the tape

functions.

{1: Shorted by the diode; 0: Open)

Regardless of the states of the KAMS, KNR, and KMTL switches, the |[M1 {TP1}] to keys are used

to access a preset memory and enable or disable writing to it.
@ DK-receiving tape mode

@ o0 0

Radio-monitor tape mode
DK-receiving CD mode
DK-standby CD mode
Radio-monitor CD mode
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Symbol Description
MUTESEL | This switch specifies how the state of the RDMUTE pin output is to change during the tape and CD
modes, as follows:
MUTESEL RDMUTE pin eutput
1 The mute function is disabled during the tape and CD modes.
RDMUTE pin output | 15ms 40 ms I 600 - 700 ms
I - I o
T Low level output at the MODE pin
The mode is switched by the TPSET and CDSET switches,
When MUTESEL = 1, do not use the DK standby and radio moniter functions.
0 The mute function remains turned on during the tape and CD modes.
RDMUTE pin output | 15ms| 40ms
[ |
4
T Low level output at the MODE pin
The mode is switched by the TPSET and CDSET switches.
{1: Shorted by the diode; 0: Cpen)
See Chapter 5 for details.
EMNFMIF These switehes specify whether to use the frequency counter to detect a broadcasting station, as
ENAMIF follows:
ENFMIF ENAMIF Band Method to detect a station
1 1 FM,VF Frequency counter and SD method
MW, LW Frequency counter and SD method
1 Q FM, VF Frequency counter and SD method
MW, LW SD method
0 1 FM, VF 8D method
MW, LW Frequency counter and SD method
0 0 FM, VF €D method
MW, LW SD method
{1: Shorted by the diode; 0: Open}
DISAMEMO [ This switch is used to inhibit the auto-storage funetion, as follows:
DISAMEMO Description
0 The auto-storage function is enabled.
Keeping the |P.SCAN| key pressed for at least 2 seconds triggers the auto-
storage operation,
1 The auto-storage function is disabled.
The |P.SCAN| key can be used only for the preset scan function.
{1: Shorted by the diode; 0: Open)
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Symbol Description
IFAM This switch specifies the intermediate frequency for the AM band (MW and LW), as fellows:
IFAM Intermediate frequency
0 480 kHz
1 10.71 MHz

{1: Shorted by the diode; 0: Open}

VF1 This switch specifies whether to enable the VF band auto-retuning function {to perform an automatic
seek-up operation upon deteriorated reception state), as follows:

VF1 Description
1 The VF band auto-retuning function is enabled.
0 The VF band auto-retuning function is disabled.

However, a seek-up operation is performed to detect a traffic information station if
one has not been received when the VF band is selected.

{1: Shorted by the diode; 0: Open}

MWS This switch specifies whether 1o enable the MW band stereo reception function, as follows:
MWS Description
1 The MW band stereo reception function is enabled.
0 The MW band stereo reception function is disabled.

{1: Shorted by the diode; 0: Open)
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Symbol Deseription
FAD_SEL | This switch specifies whether 10 enable the electronic volume control fader function, as follows:
FAD_SEL Description

0 The fader function is enabled.

Pressing the [VOL SEL| key switches the electronic volume control mode as shown
below.

Volume —» Bass —» Treble

Fader -«———— Balance 4——,

1 The fader function is disabled.

Pressing the [VOL SEL| key switches the electronic volume contraol mode as shown
below.
I: Volume —wmmmmmsmneme- Bas5
Balance ~s—————-Treble -(-—_l
{1: Shorted by the diode; §: Open}
VKYSEL This switch specifies what keys are used for volume control in each electronic volume control mode,
as follows:
VKYSEL Description

0 The [VOL UP] and [vOL DWN] keys are used for volume econtrol in each electronic
volume control mode.

1 The[MAN UP| and [MAN DWN] keys are used for volume contrel in each
electronic volume control mode. TheIVOL UP! oriVOL DWN] key is unusable for
volume control.

{1: Shorted by the diode; 0: Open)
EVOLSEL | This switch specifies the electronic volume control as follows:
EVOLSEL Description
0 Electronic volume control A is used.
1 Electronic volume contro! B is used.
(1: Shorted by the dicde; 0: Open}
KLCD

This switch specifies the LCD controller/key scan driver to be used, as follows:

KLCD Description

0 The internal LCD controller/key scan driver is used. Momentary keys are read by
the uPD17012GF-054.

1 The external LCD controller/key scan driver {(uPD17202AGF-011) is used, Momen-
tary keys are read by the pPD17202AGF-011.

(1: Shorted by the diode; 0: Open}
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Symbol Description
VOLATT_H | These switches specify the attenuator of the preamplifier incorporated in the electronic volume
VOLATT_L | control {only when electronic volume control A is used).
VOLATT_H VOLATT_L Volume attenuator {dB)
0 0 11.25
0 1 7.5
1 0 0
1 1 3.75

{1: Shorted by the diode; 0: Open}

25 ALTERNATION OR TRANSISTOR SWITCH
In the following table, a statement that a switch is on (off) means that a high {low) level is input.

Symbol Description
CDSET This switch selects the CD mode. It is effective only when the CE pins is at a high level. Setting this
switch to on selects the CD mode,
TPSET This switch selects the tape mode. It is effective only when the CE pins is at a high level. If the
CDSET switch is off, setting the TPSET switch to on selects the tape mode.
RDSET This switch selects the radio mode. 1t is effective only when the CE pin is at a high level. If both
CDSET and TPSET switches are off, setting the RDSET switch to on selects the radio mode. The
RDSET switch is effective if the RDON initial setting diode = 0. It is ineffective if RDON = 1.
FF This is the fast forward signal input switch for the tape mode.
The tape run direction indicator («d B)may light depending on the state of the RL switch as listed below.
FF AL Indicator
o <
1 4
o <4
1 <»
[>: Does not light B> : Lights [B> : Blinks (at 2.5 Ha)
0:0ff 1:0n
RL This is the forward run signal input switch for the tape mode. The tape run direction indicator [« )
is controlled according to the state of the FF switch. See the description of the FF switch for the
state of the indicator.
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Symbol Description
DTH This is the input switch to specify whether the detachable panel is attached. When this switch is off,
it indicates that the panel is detached.

ST This switch is a stereo signal input switch for the radio mode. For the FM and VF bands during the
radio moede, setting this switch to on turns on the “ST” display. [f the sterec reception function is
available for the MW band {initial setting diode MWS = 1), setting the ST switch to on with the MW
band selected turns on the “ST” display. However, the display is turned off in the monaural state.

DK DK signal input switch of a VF station
If the input on this switch is kept high for two seconds or loenger in the DK-standby tape mode or
DK-standby CD mode, traffic information is received. The mode is changed to the DK-receiving tape
mode or DK-receiving CD mode.

SK SK signal input switch of a VF station

If the input goes high when it is judged that a station is found in the FM or VF band (the judging
method depends on the setting of the initial setting diode ENFMIF), the presence of a traffic informa-
tion station is assumed.

In the VF band, this input is used as the auto-tuning stop signal. The input is checked 400 ms after a
station is found while auto-tuning in the VF band. If the input is high, it is judged that a traffic
information station has been found, Auto-tuning is stopped.
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2.6 MOMENTARY KEYS

2.6.1 Momentary Key Matrix Placement (When KLCD = 1 (The yPD17202AGF-011 Is Used)

Key return
{pin num-
Key ber) Kis (34) Kh (33) Kb (32) KTz (31) K (30) Kho (29)
source
{pin number)
KSo (37) M1 (TP} M2 (TP2) M3 (TP3) M4 M& M6
KS1 (38) ME DISP P. SCAN LOUD LoC MTL
KSz (39) MAN UP MAN DWN SEEK UP SCAN UP BAND VF
KSs (40) SEEK DWN SCAN DWN MONOC AMS NR RDMONI
KSa 141) POWER VOL SEL VoL UpP VOL DWN MUTE €D

Remarks 1. Klo to Kis and KSo to KS are the pins of the uPD17202AGF-011.
2. See Section 2.4 for details of KLCD.

2.6.2 Momentary Key Matrix Connection (When KLCD = 1 (The yPD17202AGF-011 Is Used))}

Kir
Momentary key 4
K& /O i
>
Kt Kz Ki Kb
=
E uPD17202AGF-011
I AN AN AN Y T
AN VRN VAN PN VANV
I AN N Ny
RN VANV AN WARN AN AN W
NN N AN AN N
LNNZARN AR RN VRN AN v
N N Y N N
NN VAN WARN AR VAN W)
Yy A TN A
(RN VAN VAN AN VAN
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2,6,.3 Description of the Momentary Keys (When KLCD = 0 {Internal LCD Controller/Key Scan Driver Is Used)
or KLCD = 1 (the uPD17202AGF-011 Is Used}}

Symbol Description
M1{TP1) During the radio mode, these keys are used to access a preset memory and control whether to
M2{TP2) enable writing to it. During the tape mode, the keys are used for a tape function depending on the
M3{TP3) settings of the KAMS, KNR, and KMTL initial setting diodes.
M4
Mb {1) During the radio, DK-standby tape, DK-standby CD, DK-receiving tape, DK-receiving CD, radio-
M6 monitor tape, and radio-monitor CD modes
The[M1 (TP} to keys are used to access a preset memory and control whether to enable
writing to it. Each key can be set to the FM1, FM2, FM3, VF, MW1, MW2 and LW bands {up to
six bands) separately.
The functions of these keys vary depending on the state of the M28$ initial setting diode, as
follows:
M25 Description
0 Pressing the @ key during frequency display enahles writing to the preset
memories for 5 seconds. Pressing one of the | M1 (TP1}[ to keys during this
5-second period writes the frequency being currently received to the preset
memory corresponding to the pressed key.
If the@ key is kept pressed, writing to the preset memeories is disabled. The
radio mute signal is not output during writing.
The *CH" display and preset number {if displayed) blink at 1 Hz with a duty cycle
of 1/2.
Example
Beep Within Beep
RDMUTE 20 ms|A0-60ms| 5seconds |20 ms[40-60ms
o pin output Ay N N
£ | | | | !
= 3 h A[ t f
Key
omaration [ e | [ migen |
key is on key is off
Example
of display glg. l gU. I 15:3‘ 9{1 I fen
Blinking
When the frequency recorded in the currently selected preset memory is being
received, pressing the key corresponding to this preset memory does not output
a beep except during clock display. During clock display, pressing the key not
only generates a beep but also switches to the frequency display.
{0: Open)
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Symbol Description
M1(TP1}
M2{TP2} M2s Description
M3(TP3) W " - a . . —
i 0 hen writing to the preset memory is inhibited, pressing one of the |M1 {TP1}|to
| M5 | keys calls the content of the preset memory corresponding to the pressed key.
M5 g
MB Example
Besp
ROMUTE 20ms | 40-60ms 400- 500 ms
pin output i
o
i=
= Key
© operation M1 TP1)

oraesy 300 Y20 fen

of display

When the frequency recorded in the currently selected preset memory is being
received, pressing the key corresponding to this preset memory does not trigger
any operation except during clock display. During clock display, pressing the key
not only generates a beep but also switches to the frequency display. Pressing
the key, however, does not generate the radio mute signal.

1 Keeping one of the [M1 {TP1)|to keys pressed for at least 2 seconds writes a
frequency to the preset memory corresponding to the pressed key.
When writing to the preset memory is completed, the radio mute signal is output

as acknowledgment.

Example
Beep
RDMUTE | 20 ms 2sec  |40-860 ms! 300 - 400 ms
pin output < < - <

6

Key
aperation

Writing

Hg

keys are on

Display  Freguency or The preset memory number corresponding to the

clock display pressed key is displayed.
The frequency previously received is displayed.

When the frequency recorded in the currently selected preset memory is being
received, pressing the key corresponding to this preset memory does not trigger
any operation except during clock display. During clock display, pressing the key
not only generates a beep but also switches to the frequency display. Pressing
the key, however, does not generate the radic mute signal.

During the seek operation, pressing the key immediately accesses the preset

memory (without waiting 2 seconds).

{1: Shorted by the diode; 0: Open)
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Symbol Description
M1{TP1}
M2(TP2} M2s Description
M3(T4P3) 1 Pressing one of the [M1 {TP1)|to keys and releasing it within 2 seconds calls
ms the content of the corresponding preset memory when the key is released.
M6 Example
Beep
RDMUTE | 20 ms 2 sec 40 - 60 mg 400 - 500 ms
pin output - e <
A i 3
M1 (TPT1)
Ke
oeration to Keys are off

Calling

keys are on

c

Display  Freguency or

lock display

When the frequency recorded in the currently selected preset memory is being
received, pressing the key corresponding to this preset memory does not trigger
any operation except during clock display. During clock display, pressing the key
not only generates a beep but also switches to the frequency display. Pressing

key is displayed.

The frequency pre-

viously received
is displayed.

The preset memory
number correspond-
ing to the pressed

The preset memory number
corresponding to the pressed
key is displayed.

The frequency recorded in the
preset memory is displayed.

the key, however, does not generate the radio mute signal.

During the seek operation, pressing the key immediately accesses the preset

memary {without waiting

2 seconds).

{1: Shorted by the diode)

When power is applied, the frequencies listed below are written to the to preset memories

for convenience of set adjustment.

Memory
M1 M2 M3 M4 M5 M6

Area Band
Eastern Europe FM1{MHz} 87.6 87.7 92.3 96.3 105.9 87.5
Western Europe MW 1(kHz) 522 603 954 1386 5322 522
MW2(kHz} 522 621 1098 1530 522 522
LW({kMz) 144 165 208 256 144 144
USA 1, USA 2, and FM1(MHz) 875 87.9 871 105.1 87.5 87.6
USA 3 MW1(kHz) 530 620 1010 1490 B30 530
Australia FM1{MHz) 87.6 87.9 97.1% 105.1 8756 87.b
Middle and Near East | MW1{kHz} 531 612 963 1395 531 531
Japan FM1{MHz) 76.0 76.4 85.6 76.0 76.0 76.0
MW 1{kHz) 522 603 954 1386 522 522
China FM1{MHz} 87.0 87.7 92.3 87.0 87.0 87.0
MW 1{kHz) 531 540 585 531 531 531

The lowest frequency for each area is written to the M1 to M6 preset memories for the MW2 band
for the areas other than Europe 1 or Europe 2 and for the FM2, FM3, and VF bands.

O Operation during the tape mode

Some of the to keys may also be used as the tape function keys depending on the
states of the KAMS, KNR, and KMTL initial setting diodes. See Section 2.4 for details. For the

operation of each of these keys, see the descriptions of the , . and keys.
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Symbol Description

This key selects the VF (traffic information} band. The operation triggered by this key varies
depending on the state of the VF1 initial setting diode.

{1} Whaen VF1 = 0 {with no auto-retuning function)

Each time the key is pressed, the reception band is switched as follows:

VF band «s FM, MW, or LW band (whichever band was in use before the VF band was selected)
if the VE band is selected, the “VF" display appears. When the VF band is selected, it is checked
whether a VF station is baing received. If a station is received (with an 8Dj, and the 5K signal is
received, the tuner is set to the VF station reception state.

When the VE band is selected, but no VF station is being received, an automatic seek-up operation
occurs to search for a VF station. See the description of the {SEEK UP} and [SEEK DV’M keys for the
seek-up operation.

During VF station reception, an attempt is made to detect the SD and SK signals at every 40 ms. Ifit
turns out that the SD or SK signal is off more than 256 times at 512 attempts, a beep with 100 ms on
and 100 ms off is generated five times.

During VF station reception, sither of the following operations occurs depending on the state of the

DK signal.
ta) When the DK signal input remains high for at least 2 seconds {checked at every 100 ms):
Reception of a traffic information station is assumed.
{b) When the DK signal input remains Jow for at least 3 seconds {checked at every 100 ms):
It is assumed that a traffic information station is off.

{2} When VF1 = 1 lwith no auto-retuning function}

Each time the key is pressed, the reception band is switched as follows:

VE band «—s FM, MW, or LW band {whichever band was in use before the VF band was selected)
If the VF band is selected, the “VF* display appears. When the VF band is selected, it is checked
whether a VF station is being received.
When the VF band is selected, but no VF station is being received, an automatic seek-up operation
occurs to search for a VF station. See the description of the [SEEK UP] and [SEEK DWN| keys for the
seek-up operation.
During VF station reception, an attempt is made to detect the SD and 8K signals at every 40 ms. I it
turns out that the SD or SK signal is off more than 256 times at 612 attempts, it is assumed that no
VF station is being received, and a seek-up operation oceurs.
During VF station reception, either of the following operations occurs depending en the state of the

DK signal.
{a) When the DK signal input remains high for at least 2 seconds {checked at every 100 ms):
Reception of a traffic information station is assumed.
b} When the DK signal input remains low for at least 3 seconds {checked at every 100 ms)
It is assumed that a traffic information station is off.
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Symbot Description

P.SCAN This key functions as a preset scan and auto-storage key. The operation triggered by the key varies
depending on the state of the DISAMEMO initial setting diode.

{1} When DISAMEMO = 0 {with the auto-storage function):
The operation varies depending on the timing at which the key is operated.
{a) If the key is released within 2 seconds:
The preset scan operation begins immediately when the key is released.
{b) If the key is pressed for at least 2 seconds:
The auto-storage operation begins when 2 seconds elapse.
{2} When DISAMEMOC = 1 {without the auto-storage function):
The preset scan operation begins immediately when the key is pressed.

The preset scan and auto-storage functions are described below.
(O Preset scan operation

The contents of each preset memory are called for 5 seconds each time automatically.
If a frequency other than those in the preset memaories is being received, calling begins at
M1, If a frequency recorded in a preset memary is being received, calling begins at the
preset memory numbered one higher than that preset memory {for example, at the M4
preset memory if a frequency recorded in the M3 preset memory is being received). This
operation is illustrated below,

Example If the FM1 band is being received:

M1
"M1.M2'M3.M4’M5'M6 '

The same operation occurs for the MW {(MW1 and MW?2) and LW bands.

When the next preset memory is accessed after a 5-second hold peried, a beep is generated. During
each 5-second period, the preset memory number display blinks at 1 Hz {with a duty cycle of 50%).
The *CH" display does not blink,

To stop preset memory scanning during a 5-second hold period, press the key again or a
preset memory key that corresponds to the preset memory being currently accessed. |t is possible
to write to a preset memory when another preset memory is on hold (for example, write to the M5
when the M1 is on hold). When a write operation is completed, the preset scan operation ends.
During preset scanning, writing to the preset memory is performed as follows:

M2S Description

0 Pressing the @ key enables writing to the preset memories for 5 seconds. When

the preset memories are write-enabled, the functions of the {M1 (TP1}| to keys

vary depending on what the current mode is, as follows:

{1} During the radio, radio-monitot tape, radio-menitor CD, and DK-standby CD
modes
A frequency is written to the preset memory corresponding to the pressed key,
and the preset scan ends.

(6: Open)
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Symbol Description

[P.ScAN]

M2S Description

0 {2} During the DK-standby tape mode

The operation triggered by the key varies depending on the states of

the KAMS, KNR, and KMTL initial setting diodes,

{a} When any of the KAMS, KNR, and KMTL switches is on (when some preset
memory keys also have the tape functions)
Pressing any of the to keys does not trigger writing to the
preset memeries. The preset scan continues.

{b) When all the KAMS, KNR, and KMTL switches are off (when preset memory
keys do not have the tape functions)
Pressing a preset memory key triggers writing to the preset memory
corresponding to the pressed key, and the preset scan ends.

If any of the (M1 {TP1) to keys is not pressed during 5 seconds of preset memory

write-enabled state, the preset scan restarts, and the next preset memory is accessed.
if the key is pressed during 5 seconds of preset memory write-enabled state,
writing to the preset memories is inhibited, and the next preset memory is accessed
in five seconds after the key is pressed.

1 Keeping one of the{ M1 (TP1} to keys pressed for at least 2 seconds writes a

freguency being currently received to the preset memory corresponding to the
pressed key.
The preset scan ends when the key is pressed.

{1: Shorted by the diode; 0: Open)

During the preset scan, each key functions as follows:

Key Description

P.SCAN The scan operation stops, and the current frequency is received.

SCAN UP The scan operation stops, the operation cerresponding to the pressed key
SCAN DWN | | begins at the frequency being currently received.

SEEK UP
SEEK DWN
MAN UP
MAN DWN
VF
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Symbol Description
P.SCAN
Key Description

BAND

Either of the following operations cccurs depending on what the current mode is.
{1} During the radio, radio-monitor tape, and radic-monitor CD modes
The scan operation stops, and the operation corresponding to the pressed
key begins at the frequency being currently received.
{2) During the DK-standby tape and DK-standby CD modes
The scan cperation continues. The key becomes ineffective.

Either of the following operations cccurs depending on what the current mode is.
{1} During the radic mode
The scan operation continues. The key becomes ineffective.
{2} During the DK-standby tape, DK-standby CD, radio-monitor tape, and
radio-monitor CD modes
The scan operation stops, and the operation corresponding to the pressed
key begins at the frequency being eurrently received.

LOUD The scan operation continues. The operation ¢orresponding to the pressed
POWER key begins.
LQC Either of the following operations occcurs depending on the state of the

AUTOLOC initial seiting diode.

{1) When AUTOLOC =0:
The scan operation continues. The operation corresponding to the
key begins.

{2} When AUTOLOC = 1;
The scan operation continues. The key becomes ineffective,

The scan operation continues. The operation corresponding to the | MONG
key begins.

MUTP1)

M2(TP2)

M3{TP3}
M4
M5

Mé&

The operations triggered by these keys vary depending on the state of the
M2S initial setting diode.
(1) When M2S = 0:
{a} During the radio, radio-monitor tape, radio-monitor CD, and DK-
standby CD modes
The scan operation stops, and the frequency recorded in the preset
memory corresponding to the pressed key is received.
{b} During the DK-standby tape mode
O When any of the KAMS, KNR, and KMTL switches is on:
The sean operation continues. If the pressed key also has a tape
function, it works as a tape function key. If the key has no tape
function, it becomes ineffective.
O When all the KAMS, KNR, and KMTL switches are off:
The scan operation stops. A frequency recorded in the preset
memory corresponding to the pressed key is received.
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Symbol Description
P.SCAN
Key Description
M1{TP1} {2) When M2S =z 1:
M2{TP2) {a) During the radio, radio-monitor tape, radio-monitor CD, and DK-
M3({TP3} standby €D modes
M4 The scan operation stops. The other operations vary depending on
M5 the timing at which the key is released.
M6 @ Ifthe key is released within 2 seconds:

The preset memory corresponding to the pressed key is accessed,
@ If the key is kept pressed for at least 2 seconds:
A frequency being currently received is written to the preset
memory corresponding to the pressed key.
{b) During the DK-standby tape mode
O When any of the KAMS, KNR, and KMTL switches is on:
The scan operation continues. |f the pressed key alse has a tape
function, it works as a tape function key. If the key has no tape
function, it becomes ineffective.
O When all the KAMS, KNR, and KMTL switches are off:
The scan operation stops. The other operations vary depending
on the timing at which the key is released.
® I|f the key is released within 2 seconds:
The preset memory corresponding to the pressed key is
accessed.
@ i the key is kept pressed for at least 2 seconds:
A frequency being currently received is written to the presst
memeory corresponding to the pressed key.

O Auto-storage function .
Broadcasting stations are searched for automatically. The frequency of a detected station is
written to a preset rnemory. A method used to detect a station is determined according to
the states of the ENFMIF and ENAMIF initial setting diodes. A broadcasting station search
begins at the frequency being currently received and is performed through the frequencies in
the ascending order.
When a station is detected, its frequency is written to a preset memaory.
For the VF band, only when a VF broadcasting station is received, its frequency is written to
the preset memory. {The VF station is a station with the SK signal on.)
For the voltage with 5D, see the description of the S0 in Chapter 1.
The aute-storage operation varies depending on the state of the AUTOLOC initial setting
diode as follows:

(1) When AUTOLOC = 0 {with ne auto-local functionl:
The auto-storage function varies depending on which mode has been selected, local or DX,

when the function begins.
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Symbol

Description

(a)

(b}

If the DX mode has been selected when the auto-storage function starts:
A search beings at the frequency being currently received and continues in the ascending
order of the frequency. When all frequencies are searched through, the search operation
ends. If the key is pressed during the search operation, the auto-starage
operation ends, and the frequency selected when the auto-storage operation began is
received.
When all frequencies are searched through, if at least one station is detected, the contents
of the preset memories are updated, and the preset scan begins at the M1 preset memory.
How the contents of the preset memories are updated varies depending on the number of
stations detected.
O I six or more stations are detected:
If six or more stations are detected, six stations with a higher SD input are selected and
written to the preset memories. A lower frequency is written to a lower-numbered
praset memotry.
O If [ess than six stations are detected:
If less than six stations are detected, lower frequencies are written to lower-numbered
preset memories. The contents of a preset memory will not be changed if there is no
frequency corresponding to it.
If the local mode has been selected when the auto-storage function starts:
A search begins in the local mode at the frequency being currently received and continues
in the ascending order of the frequency. When all frequencies are searched through, if six
or more stations are not detected, the search switches to the DX mode and continues in it.
If six or more stations are detected in the local mode, or all frequencies are searched
through in the DX mode, the auto-storage operation ends.
Pressing the key during the search operation stops the auto-storage operation,
and causes the frequency selected when the auto-storage memory began to be received.
If six or more stations are detected in the local mode, or all frequencies are searched
through in the DX mode, the auto-storage operation ends. If at [east one station is
detected, the contents of the preset mermories are updated, and the preset scan begins with
the M1 preset memaory.
How the contents of the preset memories are updated varies depending on the number of
stations detected, as follows:
O If six or more stations are detected in the local mode:
If six or more stations are detected, six stations with a higher SD input are selected and
written to the preset memories. A lower frequency is written to a lower-numbered
preset memory
O [f less than six stations are detected in the local mode and some are detected in the DX
mode, resulting in a total of six or more stations being detected:
Stations detected in the DX mode with higher SD input levels are selected and added to
the number of stations detected in the local mode so that the total becomes six. In this
case, the stations detected in the local mode are excluded from those detected in the DX
mode.
The frequencies of the six stations are written to the preset memories, with a lower
frequency written to a lower-numbered preset memory.
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{2} When AUTOLOC = 1 (with the local function):

O If less than six stations are detected in the local mode and some are detected in the DX
mode, resulting in a total of less than six stations being detected:
If the same station is detected in the DX and local modes, the station detected in the DX
mode is deleted so that the same frequency will not be written to two preset memories.
The frequencies of the less than six stations detected are written to the preset
memories, with a lower frequency written to 2 lower-numbered preset memory. The
contents of a preset memory will not be changed if there is no frequency corresponding
toit.

A search begins in the local mode at the frequency being currently received and continues in
the ascending order of the frequency. When all frequencies are searched through, if six or more
stations are not detected, the search switches to the DX mode and continues in it. If six or more
stations are detected in the local mode, or all frequencies are searched through in the DX mode,
the auto-storage operations ends.
Pressing the key in the local mode switches to the DX mode, and restarts the search
operation at the frequency selected when the previous search began. Any stations detected in
the local mode are made ineffective. (Stations detected in the local mode are excluded during
preset memory updating.}
Pressing the key in the DX mode ends the auto-storage operation, and causes the
frequency selected when the auto-storage operation began to be received.
If six or more stations are detected in the local mode, or all frequencies are searched through in
the DX mode, the auto-storage operation ends. If at least one station is detected, the contents
of the preset memoties are updated, and the preset scan begins with the M1 preset memory.
How the contents of the preset memories are updated varies depending on the number of
stations detected, as Tollows:
O f six or more stations are detected in the local mode:
If six or more stations are detected in the local mode, six stations with a higher SD input are
selected and written to the preset memories, with a lower frequency written to a lower-
numbered preset memory.
O !f less than six stations are detected in the local mode, and some are detected in the DX
mode, resulting in a total of six or more stations being detected:
Stations detected in the DX mode with higher SD input levels are selected and added to the
number of stations detected in the local mode so that the total becomes six. In this case, the
stations detected in the local mode are excluded from those detected in the DX mode.
The frequencies of the six stations are written to the preset memories, with a lower
frequency written to a lower-numbered preset memory.
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O If less than six stations are detected in the lacal mode and some are detected in the DX

mode, resulting in a total of less than six stations being detected:

If the same station is detected in the DX and local modes, the station detected in the DX
mode is deleted so that the same frequency will not be written to two preset memoties,

The frequencies of the less than six stations detected are written to the preset
memories, with a lower frequency written to a lower-numbered preset memory. The

contents of a preset memory will not be changed if there is no frequency corresponding

to it.

During the auto-storage operation, each key function as follows:

Key

Description

P.SCAN

The auto-storage operation stops, the frequency selected when the auto-
storage operation began is received. if the auto-local funetion is being used,
the local mode is selected.

BAND

Either of the following operations occurs depending on what the current mode
is.
{1} During the radic, radic-monitor tape, and radio-monitor CD modes
The auto-storage operation stops, the operation corresponding to the
key begins at the frequency selected when the auto-storage
operation began.
{2) During DX-standby tape and DK-standby €D modes
The auto-storage operation continues. The key becomes
ineffective.

SCAN UP |
SCAN DWN
{ SEEK Up

SEEK DWN
MAN UP
[ MAN DWN

[ VvF ]

The auto-storage operation stops, the operation corresponding te the pressed
key begins at the frequency selected when the auto-storage operation began.

Either of the following operations oceurs depending on what the current mode
is,
{1} During the DK-standby tape, DK-standby CD, radio-monitor tape, and
radio-menitor CD modes
The auto-storage operation stops, the operation corresponding to the
key begins at the frequency selected when the auto-storage
operation began.
{2) During the radic mode

The auto-storage operation continues, The | RDMONI| key becomes
ineffective,
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LOUD The auto-storage operation continues. The operation corresponding to the
POWER pressed key begins.
LOC Either of the following operations occurs depending on the state of the

AUTOLOC initial setting diode.

(1) When AUTOLOC = 0:
Switching occurs between the local and DX modes. All stations detected
so far are canceled.

{2) When AUTOLOC = 1:
The auto-storage operation continues. The key becomes ineffective.

[ mMonNo ]

The auto-storage operation continues. The operation corresponding to the

MONOQ| key begins.

1o

One of the following operations occurs depending on the states of the KAMS,
KNR, and KMTL initial setting diodes and what the current mode is.

KAMS
KNR Mode Operation
KMTL

Note 1 | @ Radio mode The auto-storage operation

@ Radio-monitor tape mode | stops, and a frequency

# Radio-monitor CD mode recorded in the preset memory
@ DK-standby CD mode corresponding to the pressed
key is received.

DK-standby tape mode The auto-storage operation
continues. |f a pressed key
also has a tape function, it
works as a tape function key.
if the key has no tape function,
it becomes ineffective.

Note 2 — The auto-storage operation
stops, and a frequency
recorded in the preset memory
corresponding to the pressed
key is received.

MNotes 1. When any of the switches are on:
2, When all switches are off:
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SEEK UP The [SEEK UP| and [SEEK DWN] keys are used for auto-tuning (seek operation).
SEEK DWN | | Pressing the [SEEK UP| key ((SEEK DWN)] key) increases {decreases) the frequency by one channel

space and checks whether there is a broadeasting station at each reception frequency (by a method
determined depending on the states of the ENFMIF and ENAMIF initial setting diodes). If a
broadcasting station {for the VF band, a VF broadecasting station} is detected, the seek operation
ends.
The seek operation performed varies with the state of the AUTOLOC initial setting diode as follows:
{1) When AUTOLOC = ¢ {with no auto local function):
A search operation begins at the frequency currently heing received.
The search operation continues in the local or DX mode whichever has been selected when the
search operation starts, until a station (for the VF band, a VF station) is detected.
{2} When AUTOLOC = 1 {with an auto local function):
A search operation begins at the frequency being currently received in the local mode., When all
frequencies are searched through in the local mode, a search operation is switched to the DX

mode and continues until a station is detected. 1f the |SEEK UP| key or |SEEK DWN| key is

pressed during the local mode, the DX mode is selected, and a search operation restarts with

the same frequency as for the previous search. If the [SEEK UP| key or |SEEK DWN| key is
pressed during a search in the DX mode, the search operation ends, and the frequency at which
the search operation began is selected.

When using the [SEEK UP| key or [SEEK DWN] key, set the AUTO500 initial setting diode to 0.

Setting it to 1 disables the [SEEK UP| and [SEEK DWNI keys.

The ISEEK UP| and iSEEK DWN] keys function during the search operation as follows:

Key Description
SEEK UP ® When the key is pressed during the seek-up mode or the
SEEK DWN SEEK DWN! key is pressed using seek-down mode:

The seek operation stops, and the frequency at which the search operation
began is selected. If the auto local function is being used when the key is
pressed, the local mode is switched.

@ When the key is pressed during the seek-up mode or the
key is pressed during the seek-down mode:
A search operation begins at the frequency that is in the frequency counter
when the key is pressed, in the mode corresponding to the pressed key {for

example, in the seek-down mode if the [SEEK DWN)| key is pressed during
the seek-up mode}.
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SEEK UP
SEEK DWN Key Description
MAN UP One of the following operations occurs depending on the state of the
MAN DWN | | AUTO500 initial setting diode.
(1) When AUTO500 = 0:
A manual tuning operation begins at the frequency that is in the
frequency counter when the key is pressed.
{2) When AUTOB00 = 1:
{a) key is pressed during the seek-up mode, or the
key is pressed during the seek-down mode:
The seek operation stops, and the frequency that was selected when
the seek operation began is reselected. If the auto-local function is
being used, the local mode is switched.
{b} If the key is pressed during the seek-up mode, or the
key is pressed during the seek-down mode:
The seek operation of the mode corresponding to the pressed key (for
example, seek-down mode if the key is pressed during
the seek-up mode} begins at the frequency that is in the frequency
counter when the key is pressed.
SCAN UP The seek operation stops, and the operation corresponding to the pressed key
SCAN DWN | | begins at the frequency that was selected when the key was pressed.
P.SCAN

The seek operation stops. The frequency that was selected when the seek
operation began is reselected, and the operation correspending to the pressed
key begins.

Either of the following operations occurs according to what the current mode
is.
{1} During the radio, radic-monitor tape, and radio-menitor CD modes
The seek operation stops. The frequency that was selected when the seek
operation began is reselected, and the operation corresponding to the
pressed key begins.
(2} During the DK-standby tape and DK-standby CD modes
The seek operation continues, and the key becomes an ineffective key.

Either of the following operations occurs according to what the current mode

is,

{1} During the DK-standby tape, DK-standby CD, radio-monitor tape, and
radio-monitor CD modes
The seek operation stops. The frequency that was selected when the seek
operation began is reselected, and the operation corresponding to the
pressed key begins.

{2} During the radio mode
The seek operation continues, and the key becomes an ineffective key.
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SEEK DWN Key Description
LOUD The seek operation continues, and the operation corresponding to the pressed
POWER key begins.
LOC Either of the following operations cccurs depending on the state of the

AUTOLOCC initial setting diode.

{1} When AUTOLOC = 0;
The seek operation continues, and the operation corresponding to the key
begins.

[2) When AUTOLOC = 1:
The seek operation continues, and the pressed key begcomes invalid,

MONO

The seek operation continues, and the operation corresponding to the key
begins.

to

One of the following operations occurs depending on the states of the KAMS,
KNR, and KMTL initial setting diodes and what the current mode is.

KAMS
KNR Mode Operation
KMTL.

Note 1 | ® Radio mode The seek operation stops, and
@ Radio-monitor tape mode | the tuner is set to the

@ Radio-monitor CD mode frequency held in the preset
@ DK-standby CD mode memory that corresponds to
the pressed key.

DK-standby tape meode The seek operation continues.
if the pressed key also has a
tape-related function, it begins
to work as the tape-related
function.

If the pressed key has no tape-
related function, it becomes an
ineffective key.

Note 2 — The seek operation stops, and
the tuner is set to the
frequency held in the preset
memory that corresponds to
the pressed key.

MNotes 1. When any of the switches are on.
2. When all switches are off.
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SCANUP | | The [SCAN UP] and [SCAN DWN] keys are used for auto-tuning (scan operation).
SCAN DWN] | Pressing the {SCAN UP| key {{SCAN DWHN/ key] increases (decreases) the frequency by one ¢hannel

space and checks whether there is a broadcasting station at each reception frequency {frequency
counter and SD signal}. If a broadeasting station is detected, the corresponding frequency is held
for five seconds. For the VF band, a check is made for the SK signal in the same way as for the seek
operation. W no key is pressed within this hold time of five seconds, the seek operation restarts. if
another broadcasting station is detected, the corresponding frequency is held in the frequency
counter for five seconds. This operation is repeated (scan operation) sequentially.

The frequency display blinks at 1 Hz {with a duty cycle of 50%) during the five-second hold time. A
beep occurs at the and of the hold time.

The seek operation here is the same as one performed with the [SEEK UP} or [SEEK DWN | key.

The following table lists the operation corresponding to each key pressed during the seek operation
{except the hold timel.

Key Description

SCAN UP & If the ISCAN UPl key is pressed during the scan-up mode, or the
SCAN DWN [SCAN DWN)] key is pressed during the scan-down made:
The scan operation stops, and the frequency that was selected when the
scan operation began is reselected. If the auto-local function is being used,
the local mode is switched.

© If the ] SCAN DWN| key is pressed during the scan-up mode, or the
SCAN UP| key is pressed during the scan-down mode:

The operation corresponding to the pressed key begins at the frequency
that is selected when the key is pressed.

SEEK UP The scan operation stops, and the operation corresponding to the pressed key
SEEK DWN | | begins at the frequency that is selected when the key is pressed.

MAN UP
MAN DWN

P.SCAN

The scan operation stops. The frequency that was selected when the seek
operation began is reselected, and the operation corresponding to the pressed
key begins.

BAND Either of the following operations occurs depending on what the current mode
is.
{1} During the radio, radio-monitor tape, and radio-moniter CD modes

The scan operation stops. The frequency that was selected when the scan
operation began {or the frequency on hold if a broadcasting station has
been detected during the scan operation} is reselected, and the operation
corresponding to the pressed key begins.

(2) During the DK-standby tape and DK-standby CD modes
The seek operation continues, and the key becomes an ineffective key.

Either of the following eperations occurs depending on what the current mode is.

{1} During the DK-standby tape. Di-standby €D, radic-monitor tape, and
radio-monitor CD modes
The scan operation stops. The frequency that was selected when the scan
operation began {or the frequency on hold if a broadcasting station has
been detected during the scan operation} is reselected, and the operation
corresponding to the pressed key begins.

{2) During the radio mode
The seek operation continues, and the key becomes an ineffective key.
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SCAN UP
SCAN DWN Key Description
LOUD The scan operation continues, and the operation corresponding to the pressed
POWER key begins.
LOC Either of the following operations occurs depending on the state of the

AUTOLOC initial setting diode.

{1} When AUTOLOC = 0:
The scan operation continues, and the operation cerresponding to the key
begins.

(2] When AUTOLOC = 1:
The scan operation continues, and the key becomes invalid.

The scan operation continues, and the operation corresponding to the key
begins.

{o

One of the following operations occurs depending on the state of the KAMS,
KNR, and KMTL initial setting diodes and what the current mode is.

KAMS
KNR
KMTL

Made Operation

Note 1 | ® Radio mode
® Radio-monitor tape mode
@ Radio-monitor CD mode

® DK-standby CD mode

The scan operation stops, and
the tuner is set to the
frequency held in the preset
memeory that corresponds to
the pressed key.

DK-standby tape mode The scan operation continues.
If the pressed key also has a
tape-related function, it begins
to work as the tape-related
function.

If the pressed key has no tape-
related function, it becomes an

ineffective key.

Note 2 — The scan operation stops, and
the tuner is set to the
frequency held in the preset
memory that corresponds to

the pressed key.

Notes 1. When any of the switches are on.
2. When all switches are off.
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SCAN UP Each key functions during the five-second hald time as follows:
SCAN DWN

Key Description

SCANUP | |®@ lithe key is pressed during the scan-up mode, or the
SCAN DWN ISCAN DWN l key is pressed during the scan-down mode:
The scan cperation stops, and the freguency counter is set to the frequency
on hold.
o I the key is pressed during the scan-up mode, or the
key is pressed during the scan-down mode:

The operation corresponding to the pressed key begins.

SEEK UP The scan operation stops, and the operation corresponding to the pressed key
SEEK DWN | | begins at the frequency on hold.
MAN UP
MAN DWN |
P.SCAN
VF

Either of the following operations occurs depending on what the current mode
is.
{1} During the radio, radio-monitor tape, and radio-monitor CD modes
The scan aperation stops. The operation corresponding to the pressed
key begins at the frequency on hold.
{2) During the DK-standby tape and DK-standby CD modes
The scan operation continues, and the key becomes an ineffective kevy.

Either of the following operations occurs depending on what the current mode
is.
{1) During the DK-standby tape, DK-standby €D, radio-monitor tape, and
radio-monitor CD modes
The scan operation stops. The operation corresponding to the pressed
key begins at the frequency on hold.
{2) During the radio mode
The seek operation continues, and the key becomes an ineffective key.

LOUD The scan operation continues. The operation corresponding to the pressed

POWER key begins.

LOC Either of the following operations cccurs depending on the state of the
AUTOLOC initial setting dicde.
{1} When AUTOLOC = &:
The scan operation continues, and the operation corresponding to the
pressed key begins.
{2} When AUTOLOC = 1:
The scan operation continues, and the pressed key becomes an ineffective
key.
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SCAN UP
SCAN DWN Key Description
The scan operation continues, and the operation corresponding to the pressed
key begins.
I:E Either of the following operations occurs depending on the state of the M2S
initial setting diode.
{1) When M2S = 1:
The scan operation continues, and the pressed key becomes an ineffective
key.
{2} When M2S = 0:
Each time the key is pressed, writing to the memory is enabled or
disabled.
(a)
I Within 5 seconds I 5 seconds
Seek Hold | Hold Saek
g T
Key pressed g
3 key
|
Q
3
“ Memory write enabled
Example n
of display 0.0 9 4. 90, | tex 867
Bhnkmg Blinking
(b}
I\Mthin 5 seconds| Within b seconds | 5 seconds
Seek Hold Hold | Hold Seek
3
2 ! !
]
Key pressed 3 I ME i I ME [
S
@ Memory write
© enabled
Example
of display gﬂD 90 I % ,\9,\,'3,:,! QUL:.J
Bllnkmg Blinking Blinking
MUTPN Either of the following operations occurs depending on the state of the M25
to initial setting diode.
(1) When M2S = 0:
Either of the following operations occurs depending on whether writing to
the memory is enabled, whether the hold state is selected, and the states
of the KAMS, KNR, and KMTL initial setting diodes, and what the current
mode is,
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SCAN UP
SCAN DWN Key Description

M1(TP1)
to

{a} Operation during the hold mode

KAMS
KNR Mode Operation
KMTL
Note 1 | @ Radio mode The scan operation stops, and the tuner is
@ Radio-monitor | set to the frequency held in the preset
tape mode memory that corresponds to the pressed
& Radio-monitor | key.
CD mode
© DK-standby
CD mode
DK-standby tape | The scan operation continues.
mode If the pressed key also has a tape-related
function, it begins to work as the tape-
related function.
If the pressed key has no tape-reiated
function, it becomes an ineffective key.
Note 2 — The scan operation stops, and the tuner is set
to the frequency held in the preset memory
that corresponds to the pressed key.

Notes 1. When any of the switches are on.
2. When all switches are off,

{b] Operation during the memory write enabled state

KAMS
KNR Mode Operation
KMTL
Note 1 | @ Radio mode The frequency currently received is written
€ Radio-monitor | to the preset memory that corresponds to
tape mode the pressed key. Two seconds later, the
@ Radio-monitor § scan operation restarts.
CD mode
@ DK-standby
CD meode
DK-standby tape | The memory remains write-enabled.
mode If the pressed key also has a tape-related
function, it begins to work as the tape-
related function.
If the pressed key has no tape-related
function, it becomes an ineffective key.
Mote 2 — The frequency being currently received is
written to the preset memory that
corresponds to the pressed key. Two
seconds later, the scan operation restarts.

MNotes 1. When any of the switches are on.
2. When all switches are off.
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SCAN UP
SCAN DWN Key Description
MUTP1 Example
Within 5 seconds | Within 5 seconds| 2 seconds
Seek Hold I Hold | Hold Seek
E } !
Key pressed ‘g‘
s [ wme | [wmiaen |
<
o
= Mernory write
& enabled
Example of 1 1 I
display 0090, 1 S0 i 80 | 1en| 0.2
Blinking Blinking Blinking

{2) When M25 =1

Cne of the following operations oceurs depending on the states of the
KAMS, KNR, and KMTL initial setting diodes and what the current mode is.

KAMS
KNR
KMTL

Mode

Operation

Note 1 | @ Radio mode
@ Radio-monitor
tape mode
@ Radic-monitor
Cb mode
@ DK-standby
€D mode

The scan operation stops.
Either of the following operations occurs
depending on the timing at which the key
is released.
O If the key is released within 2
seconds:;
A preset memory corresponding to
the pressed key is accessed.
O if the key is held pressed for at least 2
seconds;
The frequency being currently received
is written to the preset memory
corresponding to the pressed key.

DK-standby tape
mode

The scan operation continues.

If the pressed key also has a tape-related
function, it begins to work as the tape-
related function.

If the pressed key has no tape-related
function, it becomes an ineffective key.

Note 2 —

The scan operation stops.
Either of the following operations occurs
depending on the timing at which the key
is released.
O f the key is released within 2
seconds:
A preset memoty corresponding to
the pressed key is accessed.
O [f the key is held pressed for at least 2
seconds:
The frequency being currently received
is written to the preset memory
corresponding to the pressed key.

MNotes 1. When any of the switches are on.
2. When all switches are off.
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SCAN DWN Key Description

MITP1) Example 1. |f the key is released within 2 seconds:

The tuner is set to the frequency in the preset memory

1o
corresponding to the pressed key when the key is released. The

scan operation is canceled.

3
RDMUTE pin Within § seconds|Within 2 seconds
Hold Hold
Seek | J
b M1 accessed
g
QO
Key prossed B [wiaey | [ miap |
% key pressed  key released
o

=1

AN

Blinking

502
’

Content of M1

Gt 9000 90,/ Ie

Blinking

2. |fthe key is pressed for at least 2 seconds:
When the key is pressed for 2 seconds, the frequency on hold is
written to the preset memory corresponding to the pressed key.
The hold state is released 2 seconds after the writing to the
preset memoty, and a search {seek operation} for another station

begins.
3
RDMUTE pin Within 5 seconds| 2 seconds 2 seconds
JRRE———| Hold Hold L1 Hold Seek
Seek .L
]
8
Q
Key pressed 2 M1 TP
Q
= held pressed
w
Example
of display go4g ﬂgv\l_’ 90, 1 1o gg\,! | 907
Blinking Blinking Blinking
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[ BAND || The|BAND] key is used to switch the reception band.
This key is effective when the current mode is the radio, radio-monitor tape, or radio-monitor CD
mode.
When the key is pressed, the reception band is switched sequentially as follows.

r— FM1-> FM2-> FM3 - MW - MW2 - LW ——[

However, inhibited bands are skipped. They are specified by the AREA1, AREAZ2, and AREA3 initial
setting diodes (io specify reception areas) and the ENFM, DISFM3, ENMW2, and DISLW initial setting
diodes {to specify reception bands).
The band display and last channel vary during band switching within the same type of band (FM1 —
FM2 — FM3, MW1 - MW2).
If the | BAND | key is pressed during VF band reception in the radio mode, the VF band is released,
and the band that was selected before the VF band reception is reselected.
The | BAND | key becomes ineffective in the tape, CD, DK-standby tape, DK-standby CD, DiK-receiving
tape, and DK-receiving CD modes.

The key is used to enable or disable writing to the preset memories during frequency display in

the radio mode. During clock display (when the CE pin is at a high levei), the key is used to
adjust the clock in connection with the [MAN UP}and [MAN DWN] keys.
The operations that occur here vary depending on the state of the M2S initial setting dicde.
(1) When M2S = 0:
The key is used to enable or disable writing to the preset memories and to adjust the clock.
{a) When the frequency is displayed:
The@ key is used to enable or disahle writing to the preset memories.
Pressing the key enables writing to the preset memories for five seconds. During the
preset memory write enabled state, the CH display blinks at 1 Hz {with a duty cycle of 50%]).
If the frequency recorded in a preset memory is being received, the preset memory number
display also blinks. The key becomes ineffective during the seek operation {including the
seek operation in the scan mode). HMowever, it is effective during the five-second hold time
in the scan operation and preset scan operation.
The other keys function as listed below during the preset memory write enabled state.

Key Description

SCAN UP Writing to the preset memories is inhibited, and the operation corresponding
SCAN DWN | | to the pressed key ocours.

SEEK UP
SEEK DWN
MAN UP
MAN DWRN
VF
P.SCAN
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Either of the foliowing operations occurs depending on what the current mode

is.

{1} During the radio, radio-monitor tape, and radio-monitor €D modes
Writing to the preset memories is inhibited, and the operation
corresponding to the pressed key ocours.

{2) During the DK-standby tape, DK-standby CD, DK-receiving tape, and DK-
receiving CD modes
Writing to the preset memories remains enabled, and the key becomes an
ineffective key.

Either of the following operations occurs depending on what the current mode

is.

{1} During the DK-standby tape, DK-standby CD, DK-receiving tape, DK-
receiving CD, radio-moniter tape, and radio-monitor CD modes
Writing to the preset memories is inhibited, and the operation
corresponding to the pressed key occurs.

{2) During the radio mode:
Writing to the preset memories remains enabled, and the key becomes an
ineffective key.

LouD Writing to the preset memories remains enabled, and the operation
POWER corresponding to the key occurs.
LOC Either of the following operations occurs depending on the state of the

AUTOLOC initial setting diode.

(1) When AUTOLOC = 0:
Writing to the preset memories remains enabled, and the operation
corresponding to the key occurs.

{2) When AUTOLOC = 1:
Writing to the preset memories remains enabled, and the key becomes an
ineffective key.

MONO

Writing to the preset memories remains enabled, and the operation
corresponding to the key occurs.
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Key Description
One of the following operations occurs depending on the states of the KAMS,
KNR, and KMTL initial setting diodes and what the current mode is,
KAMS
KNR Mode Operation
KMTL
Note 1 | @ Radio mode The frequency being currently
® Radio-monitor tape mode | received is written to the
@ Radio-monitor CD mode preset memory that
® DK-receiving tape mode corresponds to the pressed
® DK-receiving CD moda key, then writing to the preset
©® DK-standby CD mode memories is inhibited.
DK-standby tape mode The preset memories remain
write-enabled.
If the pressed key also has a
tape-related function, it begins
to work as the tape-related
function.
If the pressed key has no tape-
related function, it becomes an
ineffective key.

MNote 2 — The frequency being currently
received is written to the
preset memory that
corresponds to the pressed
key, then writing to the preset
memories is inhibited.

Notes 1. When any of the swilches are on.
2. When all switches are off.

When the preset memories are write-enabled, if the radio is turned off and on again, or if the tape or
CD mode is switched, writing to the preset memories is inhibited.
{b) During tape display or " " display
The key becomes ineffective.
{c} During clock display
The key is used to adjust the clock.
The minute and hour displays are adjusted by pressing the [MAN UP|] and [MAN DWNI keys
with the key held pressed, as follows:

Hour adjustment

Each time the key is pressed, the hour display is incremented by one.
Keeping the key pressed for at least 0.5 seconds increments the hour display at a rate of
four per second {one per 250 ms). The continuous increment continues until the key is
released. The minute display, second count, or pointer movement is not affected.
Minute adjustment

Each time the key is pressed, the minute display is incremented by one.
Keeping the key pressed for at least 0.5 seconds increments the minute display at a rate
of eight per second {one per 125 ms). The continuous increment continues until the key
is released. No carry-over occurs to the hour display. The second count is reset to 0 at
each adjustment.
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Symbol Description

[ ME__ {2} WhenM2S=1

The key is used to switch the display and adjust the clock.
{a} During frequency, tape, or “{d* display
The key is ineffective if NOCLK initial setting dicde = 1. ltis also ineffective in the DK-
receiving tape and DK-receiving CD modes.
When NOCLK = 0, pressing and reieasing the key switches the display. See the
description of the key for details of display switching.
{b} During clock display in any mode
The key is used to adjust the clock.
The minute and hour displays are adjusted by pressing the IMAN UP] and IMAN DWM keys
with the key held pressed, as follows:
© Hour adjustment
Each time the key is pressed, the hour display is incremented by one.
Keeping the key pressed for at least 0.5 seconds increments the hour display at a rate of
four per second {one per 250 ms). The continuous increment continues until the key is
released. The minute display, second count, of pointer movement is not affected.

@ WMinute adjustment
Each time the key is pressed, the minute display is incremented by one.
Keeping the key pressed for at least 0.5 seconds increments the minute display at a rate
of eight per second {one per 126 ms). The continuous increment continues until the key
is refeased. No carry-over occurs to the hour display. The second count is reset to 0at
each adjustment.
Releasing the key without adjusting the clock switches the display. See the description of the

key for details of display switching.
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Symbol Description

MAN UP The { MAN UP| and fMAN DWN] keys are used to increment and decrement the reception frequency
MAN DWN [ | during the radio mode, respectively. During clock display, they are also used in connection with the
key to adjust the clock. They are again used to increase/decrease the volume of sound during
electronic volume contro! if VKYSEL = 1.
{1} During the radio, radio-monitor tape, radio-monitor CD, DK-standby tape, DK-standby CD, DK-
receiving tape, and DK-receiving CD} modes
Either of the following operations occurs depending on the state of the AUTOS00 initial setting

diode.
AUTOB00 Description

0 Each time the [MAN UP] or [MAN DWN] key is pressed, the frequency counter is
incremented (I MAN UP| key} or decremented ({(MAN DWRN | key} by one step {one
channel spacel.
Keeping the key pressed for at least 0.5 seconds speeds the increment/decrement
to a rate of one step per 60 ms.

1 Each time the |MAN UPI or{MAN DWN| key is pressed, the frequency counter is

incremented {{ MAN UP| key} or decremented ( key) by one step {one
channel space).

Keeping the key pressed for at least 0.5 seconds triggers a seek operation in the
seek-up ( key) or seek-down moede ( key). This seek
operation is the same as that triggered by the [SEEK UF’f or ISEEK DWN| key,

{1: Shorted by the diode; 0: Open}

{2) During “TAPE” display in & tape mode or “[4* display in a CD mode
The [MAN UP] and [MAN DWN] keys are ineffective.

{2} During clock display
While the@ key is held pressed during clock display, pressing the [MAN UP| and [MAN DWN |
keys enables adjusting the minute and hour displays, respectively. See the description of the
@] key for how to adjust the minute and hour displays.

62



eC yPD17012GF-054

Symbol Description

MAN UP {4) When the electronic volume control function is effective and VKVSEL = 1:
MAN DWN Thel MAN UP| and I MAN DWN | keys are used to adjust (increase and decrease)} the volume of
sound in the electronic volume control mode selectad using the key.
Once an electronic volume control mode is selected using the key. the and
keys function in the same way as the and keys.

in a mode other than an electronic volume control mode, the iMAN UPi orIMAN DWNI key does
not function as a volume control.

Pressing the key works for each electronic volume control mode as follows:

Mode Function

Volume | Increases the main sound volume.

Bass Increases the bass.

Treble increases the treble.

Balance | Emphasizes the sound volume from the right-side speaker,

Fader Emphasizes the sound volume from the front speaker.

U

ressing the | MAN DWN| key works for each electronic volume control mode as follows:

Mode Function

Volume | Decreases the main sound volume.

Bass Decreaseas the bass.

Treble Decreases the treble,

Balance | Emphasizes the sound volume from the left-side speaker.

Fader Emphasizes the sound volume from the rear speaker.

LOUD The [LOUD] key controls the loudness of sound, It is effective in the radio, tape, and CD modes.

Each time the | LOUD! key is pressed, the contro! of loudness and the electronic volume control
loudness function are switched on or off.
The following table lists the states of loudness, “LOUD" display, the LOUD pin output, and the

electronic volume control IC.

Electronic volume

Loudness state | “LOUD* display | LOUD pin control IC state

ON Lights High level |Loudness ON mode

OFF Does not light Low level |Loudness OFF mode

Switching the radio, tape, or CD mode does not affect the state of loudness.
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Symbol Description
[ Loc | |The[LOC]key controls the local tlocal/DX) mode.
The key is effective when the current mode is the radio, radio-monitor CD, DK-standby CD, DK-
receiving CD, radio-monitor tape, DK-standby tape, or DK-receiving tape mode and when AUTOLOC
initial setting diode = 0,
Each time the key is pressed, switching occurs between the local and DX modes.
The following table lists the local/DX mode, the state of the "LOC" display, and LOC pin output,
Local mode “LOC” display LOC pin
LOCAL Lights High levelNote
DX Does not light Lew level
Note A high levelis output only during auto-tuning. The LOC pin is always at a low level during a
tuning type other than auto-tuning.
[ MONQ | |The{MONO]|key contrels the MONO {monaural /STEREQ made.
The key is effective, when the current mode is the radio, radio-monitor CD, DK-standby CD, DK-
receiving CD, radio-monitor tape, DK-standby tape, or DK-receiving tape mode and the FM, VF, or
MW band is selected. (For the MW band, the key is effective if the MWS initial setting diode = 1 and
the tuner has a stereo capability.}
Each time the key is pressed, switching occurs between the MONO and STEREO modes.
The following table lists the MONO/STEREQO mode, the state of the “ST” display, and MONO/NR pin
output.
MONO/ “ST" displ “MONO” displ MONQ/NR pi
STEREO mode 1spiay tsplay pin
MONO Does not light Lights High level
STEREO Lights Does not light Low level
| MTL The [MTL] key controls the MTL (METAL) mode. It is effective when the current mode is radio, DK-

standby tape, DK-receiving tape, or radio-monitor tape mode. Each time the key is pressed, the
METAL mode is switched on or off.

The following table lists the METAL mode on/off, the states of the “METAL" display, and METAL pin
output.

METAL mode | "METAL" display METAL pin

ON Lights High level

GFF Does not light Low level
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Symbol Description
The [NR] key is used to control noise reduction (NR). It is effective when the current mode is the
tape, DK-standby tape, DK-receiving tape, or radio-monitor tape mode. Each time the key is pressed,
the NR mode is switched on or off.
The following table lists the NR mode on/off, the state of the “NR” display, and NR/MONO pin
output.
NR mode “NR” display NR/MONG pin
ON Lights High leveiNote
OFF Does not light Low levelNota
Note Inthe DK-receiving tape or radio-monitor tape mode, the NR/MONO pin functions as the MONO/
STEREQ mode output pin, and its output level corresponds to the MONO/STEREO mode.
AMS The key controls the auto music search {AMS). It is effective in the tape, DK-standby tape,
DX-receiving tape, or radio-monitor tape mode. Each time the key is pressed, switching occurs
between the AMS on/off states.
The following table lists the states of AMS on/off, “AMS” display, and AMS pin output.
AMS state “AMS” display AMS pin
ON Lights High level
OFF Does not light Low level
RDMONI The [RDMONI] key controls radio monitering. It is effective in the tape, DK-standby tape, DK-

receiving tape, CD, DK-standby CD, DK-receiving CD, radio-monitor tape, or radio-monitor CD mode.
Each time the key is pressed, the radio monitor mode is set or reset. During the radie monitor
mode, the “RDMONI|” display on the LCD panel lights.
During the radio monitor mede, tuning is enabled for all bands, the radio mute function {(RDMUTE
pin) is switched off, and the audio mute function (AMUTE pin) is switched on.
The radio monitor mode is reset by:

@ Change in the TPSET switch state

@ Change in the CDSET switceh state

® Change at the CE pin from high level to low level
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Description

| DisP

The [DISP] key is used to switch the display. It is effective when NOCLK initial setting diode = 0

(with a clock). However, if it is ineffective in the DK-receiving tape and DK-receiving CD mode even
if a clock is available.
Display switching occurs as follows:
{1) During the radio mode
Each time the key is pressed, the display switches between the frequency and clock.
The key is ineffective during seek-scanning and auto-preset scanning.
The operation depends on the states of the PRIO1 and PRIO2 initial setting diodes as follows:

Privileged o
PRIO1 | PRID2 . Description
display
0 0 None Each time the key is pressed, the display switches
between the frequency and clock.
1 0 Frequency | Pressing the |DISP] key during frequency display causes the

display [ clock display to appear for 6 seconds. Pressing the key
during the b-second period of clock display causes the
frequency display to appear again.

0 1 Clock Pressing the key during clock display causes the

display | frequency display to appear for 5 seconds. Pressing the
key during the 5-second period of frequency display causes the
clock display to appear again,

{1: Shorted by the diode; 0: Open)
When the radio moede is selected, the display begins with the frequency.

{2) During the tape mode

Each time the key is pressed, the display switches between “TAPE" and the clock.
The operation depends on the states of the PRIO1 and PRIO2 initial setting diodes as follows:

Privileged

PRIO1 | PRIO2 . Description
display
(V] 0 None Each time the |DISP]key is pressed, the display switches
between the frequency and clogk.
1 0 “TRPE" | Pressing the |DISP| key during “TAPE” display causes the clock

display | display to appear for 5 seconds. Pressing the key during
the 5-second period of clock display causes the “TAPE" display
to appear again.

o 1 Clock Pressing the key during clock display causes the “TAPE"
display | display to appear for 5 seconds. Pressing the key during
the B-second period of “TAPE* display causes the clock display
to appear again,

{1: Shorted by the diode; 0: Open)
When the radio mode is selected, the display begins with the “TAPE* display.

66




1PD17012GF-054

Description

{3} During the CD mods
Each time the key is pressed, the display switches between “[f* and the clock.

The operation depends on the states of the PRIO1 and PRIOZ2 initial setting diodes as follows:

Privileged
PRIOT | PRIOZ2 | o o9 Description
display
0 0 None Each time the key is pressed, the display switches
between “[d* and clock,
1 0 rd* Pressing the [DISP] key during “Cd* display causes the clock
display | display to appear for 5 seconds, Pressing the |[DISP| key during
the 5-second period of clock display causes the “[gf* display to
appear again,
0 1 Clock | Pressing the key during clock display causes the “{d"
display | display to appear for & seconds. Pressing the |DISP| key during
the 5-second period of “[4" display causes the ciock display to
appear again.

{1: Shorted by the diode; 0: Open}

When the CD mode is selected, the display begins with the “Cd*.

{4) During the radic-monitor tape and DK-standby tape modes
Each time the [DISP| key is pressed, the display switches among “TAPE*, frequency, and clock.
The operation depends on the states of the PRIO1 and PRIO2 injiial setting diodes as follows:

Privileged .
PRIO1 | PRIO2 . Description
display
0 1] None Each time the |DISP| key is pressed, the display is toggled as
follows:
|—>'TFJPE'—* frequency — clock —l
] v} “TAPE* | Each time the |DISP] key is pressed, the display is toggled as
display | follows:
|—>'TFJPE'—’ frequency ~ clock —l
If no key is pressed during frequency or clock display, the
“TAPE* display appears again after 5 seconds.
0 1 Clock Each tirme the [DISP| key is pressed, the display is toggled as
display | follows:
r‘"THF’E'—P— frequency —= clock —I
If no key is pressed during frequency or “TAFPE" display, the
clock display appears again after 5 seconds.

(1: Shorted by the diode; 0: Open}

When the radio-monitor tape or DK-standby tape mode is selected, the display begins with the
frequency.
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{5) During the radio-monitor CD and DK-standby CD modes
Each time the key is pressed, the display switches among “{ 4", frequency, and clock.
The operation depends on the states of the PRIO1 and PRIOZ2 initial setting diodes as follows:

Privileged L.
PRIO1 | PRIO2 . Description
display
0 0 None Each time the |DISP | key is pressed, the display is toggled as
follows:
|—>'Ed" — fraguency —™ clock —l
1 0 “rd Each time the key is pressed, the display is toggled as

display | follows:
l—"Cd' - frequency - clock —I

If no key is pressed during frequency or clock display, the “[4*
display appears again after 5 seconds,

0 1 Clock Each time the |DISP| key is pressed, the display is toggled as
display | follows:

r”"&l' ~—» frequency — clock —|

If no key is pressed during frequency or “[ " display, the clock
display appears again after 5 seconds.

{1: Shorted by the dicde; 0: Open)
When the radio-monitor CD or DK-standby CD mode is selected, the display begins with the
frequency.

I

POWER

The | POWER] key is used to control the power-on/off of the radio in the momentary key mode. tis

effective when the CE pin is at a high level. Pressing this key inverts the output of the POWER pin.
When the POWER pin output is set to low (the power is turned off), the tape recorder, CD player and
radio are forced to be turned off even when they have been in the power-on state. In this case, they
are turned off with or without ¢lock display, according to whether they were in clock mode or
naclock mode.

The power-on mode varies as follows according to the state of the RDSET, TPSET, and CDSET
switches,

Mode REDSET TPSET CDSET
Radic mode ON OFF OFF
Tape mede ON/OFF ON OFF

CD mode ON/OFF ON/OFF ON

Cautions 1. At the initial power-on, the POWER pin outputs tha high level. When the level of
CE pin changes from low to high, the POWER pin outputs the level which have
been set before CE becomes low, until the primary power supply is turned off.

2. Do not turn the power on or off when diocde switch RDON is set to 1. Doing this
may cause malfunction. When RDON is set to 1, turn the power on or off by

switching CE between low and high.
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The [VOL SEL] key is used to select an electronic volume control mode. There are five electronic
velume control modes as listed below:

Mod Functi Panel display
oae unction {initial setting)
Volume | Controls the main sound volume. YL s
Bass | Controls the hass. BAS ¢
Treble | Controls the treble. TREE ¢
Balance | Controls the sound volume from the right- and left-side BAL o
speakers.
Fader | Controls the sound volume from the front and rear speakers. FAd o

Either of the modes listed below is selected depending on the state of the VKYSEL initial setting

diode,

Each time the [VOL SEL| key is pressed, the mode switches as listed helow.

VKYSEL

Description

0

The first mode selected is the bass mode.

1 PUSH

—————— > Bass — Tremble ——— Balance

START }
Volume - Fader

The first mode selected is the volume mode.

1 PUSH

...... » Volume Bass Treble

START T |
Fader Balance

{1: Shorted by the diode; 0: Open)
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VOL UpP

The [VOL UP| key is used to adjust the volume of sound in each electronic volume contro! mode.

The operation depends on the state of the VKYSEL initial setting diodes.

VKYSEL Description

0 Pressing the key in a mode other than an electronic volume control mede
selects the volume mode and increases the volume of sound.

During an electronic volume control mode selected by the key, pressing
the key activates the operation corresponding to the selected mode as
follows:

Mode Function

Volume | Increases the main sound volume.

Bass Increases the bass,

Treble Increases the treble.

Balance | Emphasizes the sound volume from the right-side speaker.

Fader Emphasizes the sound velume from the front speaker.

Keeping the key pressed for at least 0.5 seconds controls the volume
continuously.

If no key is pressed for at least 3 seconds, the mode previous to the current
electronic volume control mede is reselected.

1 The key is ineffective. After an electronic volume control mode is
selected using the key, the key can be used to perform the
same adjustment that would be performed using the key.

Pressing the key in @ mode other than an electronic volume control
mode does not select a volume mode. See the descriptions of the and
keys for details.

{1: Shorted by the diode; 0: Open)
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The [VOL DWN/ key is used to adjust the volume of sound in each electronic volume controi mode.
The operation depends on the state of the VKYSEL initial setting diode.

VKYSEL Description

¢ Pressing the |VOL DWN| key in a mode other than an electronic volume control
mode selects the volume mode and increases the volume of sound.

During an electronic volume control mode selected by the |VOL SEL | key, pressing
the [ VOL DWN| key activates the operation corresponding to the selected mode as
follows:

Mode Function

Volume | Decreases the main sound volume.

Bass Decreases the bass.

Treble Decreases the treble,

Balance |Emphasizes the sound volume from the left-side speaker.

Fader £mphasizes the sound volume from the rear speaker.

Keeping the {VOL DWN] key pressed for at least 0.5 seconds controls the volume

continuously.
If no key is pressed for at least 3 seconds, the mode previous to the current

electronic volume control mode is reselected.

1 The EVOL DWN! key is ineffective. After an electronic volume control mode is
selected using thelVOL SELI key, the EMAN DWN| key can be used to perform the
same adjustment that would be performed using the [VOL DWN| key.

Pressing the key in a mode other than an electronic volume control
mode does not select a volume mode. See the descriptions of the and

MAN DWN| keys for details.

{1: Shorted by the diode; 0: Open)

The key controls the electronic volume cantrol mute function. Pressing the key in a
mode other than the mute mode selects the mute {silent) mode. During the mute mode, the volume
value is displayed, and the display is caused to blink.
The mute function is reset under the following conditions.

® When an effective key other than the key is pressed

© When the mode is changed

@ When a station is detected during a seek or scan operation, with the pressed.

@& When the key is pressed during muting

Each time the key is pressed, the output of the CDOUT pin {pin 11} is inverted.

Using the CDOUT output makes it possible to implement an application such as described below:
Turning on/off a transistor switch connected to the CDSET pin according to the CDOUT output can
switch on/foff the CD mode according to the state of the key.

i Voo

CDOUT | N

KSe
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3. MODE TRANSITION
With the yPD17012GF-054, two methods are available to turn on and off the radio set.

{1} After the initial setting diode RDON is set to 1, the radio set can be turned on or off by switching the CE
pin state.

{2} After the initial setting diode RDON is set to 0, the radio set can be turned on or off by turning on or off
the transistor or alternative switch RDSET with the CE pin held high.

Sections 3.1 and 3.2 describe the state transition diagrams of each method.

3.1 MODE TRANSITION WHEN THE INITIAL SETTING DIODE RDON IS SET TO 1 {TURNING ON OR OFF THE
RADIO SET BY SWITCHING THE STATE OF THE CE PIN)
The radio set is turned on or off by switching the state of the CE pin.
The TPSET and CDSET switches are enabled only when the CE pin is high.
The RDSET is disabled.
When the CE pin is made low, clock display is not provided regardless of state of the initial setting diode
NOCLK. However, when NOCLK = 0 {for using the clock), the clock operates.

{1} Maode transition when the CE pin is raised from low to high

- CE =low L
DK-receiving The function is DK-receiving
tape mode disabled. CD mode
OOO® CE = low — high 0000
Y
DK-standby | 9I0,9.9] Wait for 100 ms 0@ »| DK-standby
tape mode maximum CD mode
@® 0]
Y
Radio mode Tape mode CD mode
Remark The circled numbers represent the following:
(D: CDSET switch on (@: Reception of the VF band (): Reception from breadcasting
@: CDSET switch off (®: Reception of bands other stations disabled,
&: TPSET switch on than the VF band SK switch off, or
@®: TPSET switch off (®: Reception from traffic DK switch off
®: |RDMONI| key on information stations #@: RDSET switch on
®: |VF ]key on @: DK switch on ®: RDSET switch off

72



RIEC 1PD17012GF-054

{2) Mode transition when the CE pin is held high

{a) Transition from the radio mode to another mode

Radio-monitor Radio-monitor
tape mode CD mede
DK-receiving PO0® 09100 - DK-receiving
tape mode CD mode
DK-standby - O0® OO® - DK-standby
tape mode €D mode

® (&
Tape mode 0.0 °® > CD mode
; ® El ic vol
Radio mode ectronic volume
control mode

Remark The circled numbers represent the following:

(D: CDSET switch on (@: Reception of the VF band (): Reception from broadcasting
(®: CDSET switch off (®: Reception of bands other stations disabled,

(@: TPSET switch on than the VF band SK switch off, or

@®: TPSET switch off (&: Reception from traffic DK switch off

(®: |RDMONI | key on information stations @: RDSET switch on
@: E key on @: DK switch on ®@: RDSET switch off
@:

Electronic volume control key on
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{b) Transition from the tape mode to another mode

Radio-monitor ®
tape mode

DK-receiving " OO®
tape mode
DK-standby ®®
tape mode
Radio mode ®

Radio-monitor
CD mode

DK-receiving
CD mode

DK-standby
CD mode

CD mode

Electronic volume

Tape mode

Remark The circled numbers represent the following:

(D: CDSET switch on
@: CDSET switch off
@: TPSET switch on
@: TPSET switch off
®: [RDMONI| key on
®: [VF]key on
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Reception of the VF band
Reception of bands other
than the VF band
Reception from traffic
information stations

DK switch on

@ee

control mode

: Reception from broadcasting

stations disabled,
SK switch off, or
DK switch off

: RDSET switch on

RDSET switeh off

: Electronic volume control key on
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{c) Transition from the DK-standby tape mode to another mode

Radio-monitor
CD mode

DK-recsiving
CD mode

- DK-standby

Radio-monitor ®
tape mode
DK-receiving . O®
tape mode
) ®
Radio mode -
Tape mode < ®

DK-standby

CD mode

CD mode

Elsctronic volume

tape mode

Remark The circled numbers represent the following:

PeReee

COSET switch on
CDSET switch off
: TPSET switch on

: TPSET switch off

.RDMON |key on
:\Zﬂ key on

@:

®:
®:
®

Reception of the VF band

: Reception of bands other

than the VF band
Reception from traffic
information stations

: DK switch on

@6

control mode

: Reception from broadcasting

stations disabled,
SK switch off, or
DK switch off

: RDSET switch on
: RDSET switch off
: Electronic volume control key on
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{d) Transition from the DK-receiving tape mode to another mode

Radio-monitor -

tape mode

Radio mode

DK-standby

Radio-monitor
CD mode

DK-receiving

tape mode

Tape mode -

D¥-receiving

CD mode

DK-standby
CD mode

CD mode

Electronic volume

tape mode

Remark The circled numbers represent the following:

: CDSET switch on
CDSET switch off
: TPSET switch on
1 TPSET switch off

RDMONI | key on
E key on

OXCROROROAS)
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@

Reception of the VF band
Reception of bands other
than the VF band
Reception from traffic
information stations

DK switch on

®6®®

control mode

: Reception from broadcasting

stations disabled,
SK switch off, or
DK switch off

: RDSET switch on

RDSET switch off

: Electronic volume control key on
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{a) Transition from the radio-monitor tape mode to another mode

Radio mode ” ® Radio-manitor
CD mode
DK-receiving O00® 0000 - DK-receiving
tape mode CD mede
Dk-standoy | ©0® @@® |  Destandby
tape mode B - CD mode
®
Tape mode OO o® 2~ CD mode
Radio-monitor @ Electronic voluma
tape mode control mode
Remark The circled numbers represent the following:
CDSET switch on (D: Reception of the VF band @: Reception frem broadcasting

CRCRCRCACRO

CDSET switch off
: TPSET switch on
: TPSET switch off

RDMONI| key on
E key on

®
®
®

than the VF band
: Reception from traffic
information stations
: DK switch on

: Reception of bands other

®0®

stations disabled,

8K switch off, or

DK switch off

RDSET switch on

RDSET switch off

Electronic volume control key on
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(f) Transition from the CD mode to another mode

Radio-monitor
tape mode

DK-raceiving
tape mode

DK-standby
tape mode

9]

Tape mode -

CD mode

® - Radic-monitor
CD mode
bo® DK-receiving
CD mode
e® - DK-standby
CD mode
0.0 > Radio mode
® Electronic volume

Remark The circled numbers represent the following:

: CDSET switch on
: CDSET switch off
: TPSET switch on
: TPSET switch off

RDMONI] key on
E key on

eeEee0
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®
®
®

Reception of the VF band
Reception of bands other
than the VF band
Reception from traffic
information stations

DK switch on

control mode

(: Reception from broadcasting
stations disabled,
SK switeh off, or
DK switch off

{@: RDSET switch on

®: RDSET switch off

(@: Electronic volume control key on
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{g) Transition from the DK-standby CD mode to another mode
Radio-moniter ® - Radio-monitor
tape mode CD mode
DK-receiving o® . DK-receiving
tape mode CD mode
@@ 0]
DK-standby > Radio mode
tape mede
®
Tape mode - CD mode
DK-standby ® Electronic volume
CD mode control mode

Remark The circled numbers represent the following:

@
@:
@:
: TPSET switch off

O]

®:
@®@:

CDSET switch on
CDSET switch off
TPSET switch on

RDMONI!| key on
E key on

@

@:
@
®:

Reception of the VF band
Reception of bands other
than the VF band
Reception from traffic
information stations

DK switch on

@: Reception from broadcasting
stations disabled,
SK switch off, or
DK switch off

@: RDSET switch on

@: RDSET switch off

®: Electronic volume control key on
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{h) Transition from the DK-receiving CD mode to another mode

Radio-monitor
tape mode

DK-receiving

@@

Radio-monitor

CD mode

tape mode

DK-standby
tape mode

Tape mode

Radio mode

DK-standby

CD mode

CD mode

DK-racaiving

Electronic volume

CD mode

Remark The circled numbers represent the following:

CDSET switch on
CDSET switch off
TPSET switch on
TPSET switch off

FRDMONI] key on
E key on

CACRCHCRORS)

30

@:

(OF
@:
@

Reception of the VF band
Reception of bands other
than the VF band
Reception from traffic
information stations

DK switch on

@ee®

contrel mode

Reception from broadcasting
stations disabled,

5K switch off, or

DK switch off

RDSET switch on

RDSET switch off

Electronic volume control key on
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(i) Transition from the radic-monitor CD mode to another mode

Radio-monitor ®® Radio mode
tape mode
DK-receiving O6/0,00) OO0® DK-recaiving
taps mode CD mode
DK-standby Bl09) OOy, - DK-standby
tape mode CD mode
@O®
Tape mode > €D mode
Radic-monitor ® - Electronic volume
€D mode control mode
Remark The circled numbers represent the following:
(: CDSET switch on (@: Reception of the VF band @: Reception from broadcasting
(D: CDSET switch off (®: Reception of bands other stations disabled,
@: TPSET switch on than the VF band SK switch off, or
@: TPSET switch off (®: Reception from traffic DK switch off
(5): | RDMONI| key on information stations {®: RDSET switch on
®: Ekey on ®: DK switch on ®: RDSET switch off
@: Electronic volume contral key on
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3.2 MODE TRANSITION WHEN THE INITIAL SETTING DIODE RDON IS SET TO ¢ {TURNING ON OR OFF THE
RADIO SET BY SWITCHING THE RDSET SWITCH)
The radio set is turned on or off by switching the RDSET switch,
The RDSET, TPSET, and CDSET switches are enabled only when the CE pin is high.
When the CE pin is made low, clock display is not provided regardless of state of the initial setting diode
NOCLK. However, when NOCLK = 0 {for using the clock}, the clock operates.

{1) Mode transition when the CE pin is raised from low to high
The RDSET switch is used to turn on or off the radio maode.
The TPSET and CDSET switches are used to switch to the tape mode and CD mode.

. CE = low ivi
DK-receiving s DK-raceiving
tape mods The function i CD mode
disabled.
QOOO® CE = low — high OO
Y
DK-standby PEO® Wait for 100 ms OO® - DK-standby
tape mode maximum CD mode
6100 00 DO® 00]

Tape mode Radic mode Power-off mode CD mode

Remark The circled numbers represent the following:

(M: CDSET switch on (@: Reception of the VF band (: Reception from broadcasting
@: CDSET switch off (& Reception of bands other stations disabled,

@: TPSET switch on than the VF band SK switch off, or

®: TPSET switch off (®: Reception from traffic DK switch off

&: :RDMONI key on information stations @: RDSET switch on

®: [VF Jkey on @: DK switch on @: RDSET switch off

82



REC

LPD17012GF-054

{2) Mode transition when the CE pin is held high

(a) Transition from the radio mode to another mode

CRCACRCRORS)

Radic-monitor Radio-monitor
tape mode CD mede
DK-receiving COO® D¥-receiving
tape mode CD mode
DK-standby DOD OO® |  Dkstandby
tape mode CD mode
Tape mode CD mode
Poweroff mode ® ® Electronic volume
control mode
Radio mode
Remark The circled numbers represent the following:
CDSET switch on (@: Reception of the VF band (: Reception from broadcasting
: CDSET switch off (®: Reception of bands other stations disabled,
: TPSET switch on than the VF band SK switch off, or
: TPSET switch off (&@: Reception from traffic DK switch off
RDMONI l key on information stations @: RDSET switch on
E key on @: DK switch on ®): RDSET switch off
®:

Electronic velume control key on
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{b) Transition from the tape mode to another mode

ICACRCRORORCY

Radio-monitor ® Radic-monitor
tape mode CD mode
DK-recaiving e® DK-receiving
tape mode CD mode
DK-standby DK-standby
tape mode CD mode
Radio mode e © CD mode
Power-off mode o8 ® Electronic volume
control mode
Tape mode
Remark The circled numbers represent the following:
CDSET switch on (#: Reception of the VF band (@: Reception from broadcasting
CDSET switch off (&: Reception of bands other stations disabled,
: TPSET switch on than the VF band SK switch off, or
: TPSET switch off (@: Reception from traffic DK switch off
RDMONE] key on information stations (@: RDSET switch on
[VF]key on ®: DK switch on ®: RDSET switch off
@@: Electronic volume control key on
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{e} Transition from the DK-standby tape mode to another mode

Radio-monitor ® Radio-monitor
tape mode CD mode
DK-receiving DK-receiving
tape mode CD mode
Radio mode O @ DK-standby
CD mode
®
Tape mode CD mode
Power-off mode @® @ .1 Electronic volume
control mode
DK-standby
tape mode
Remark The circled numbers represent the following:
(1: CDSET switch on (D: Reception of the VF band G): Reception from broadeasting
@: CDSET switch off (®: Reception of bands other stations disabled,
®@: TPSET switch on than the VF band SK switch off, or
®@: TPSET switch off (@: Reception from traffic DK switch off
OF RDMON[] key on information stations @: RDSET switch on
®: E key on @: DK switch on @®: RDSET switch off
®

: Electronic volume control key on
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{d} Transition from the DK-receiving tape mode to another mode

Radic-monitor ® Radio-monitor
tape mode CD mods
O @ DK-receivin
. ] 7 g
Radio mode €D mode
DK-standby ® DK-standby
tape mode CD mode
Tape mode ® CD mods
Power-off mode o® ® Electronic volume
control mode
DK-receiving
tape mode
Remark The circled numbers represent the following:
(®: CDSET switch on (@: Reception of the VF band (: Reception fram broadcasting
@: CDSET switch off (®: Reception of bands other stations disabled,
(@: TPSET switch on than the VF band SK switch off, or
©: TPSET switch off ®: Reception from traffic DK switch off
(®: |RDMONI|key on information stations (2: RDSET switch on
®: [VF]key on ®: DK switch on @®: RDSET switch off
®

: Electronic volume control key on
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{e} Transition from the radio-monitor tape mode to another mode

- @@ Radio-monitor
Radio mode D mode
DK-receiving OO0 COO® | DKereceiving
tape mode CD mode
DK-standby OO 0@ DK-standby
tape moda CD mode

0] (00}
Tape mode - CD mode
Power-off mode ©® ® ..} Electronic volume
control modse

Radio-monitor
fape mode

Remark The circled numbers represent the following:

(D: CDSET switch on @: Reception of the VF band (): Reception from broadcasting
@: CDSET switch off (®: Reception of bands other stations disabled,
(®@: TPSET switch on than the VF band Si switch off, or
(®&: TPSET switch off (®@: Reception from traffic DK switch off
®: :RDMONI key on information stations @: RDSET switch on
@®@: [VF]key on @: DK switch on @: RDSET switch off
@: Electronic volume control key on
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{f} Transition from the CD mode to another mode
Radic-monitor ® | Radiomonitor
tape mode CD mode
DK-receiving OO® DK-receiving
tape mode CD mode
DK-standby ©® DK-standby
tape mode Cb mode
@E DOH®
Tape mode - Radio mode
Powsroff mode | QO® ® »| Electronic volume
control mode
CD mode
Remark The circled numbers represent the following:
CDSET switch on Reception of the VF band (: Reception from broadcasting

: CDSET switch off
: TPSET switch on
1 TPSET switch off

RDMONI] key on
E key on

CACHCIORORS)

38

@ @ @@

Reception of bands other
than the VF band
Reception from traffic
information stations

DK switch on

e

stations disabled,

SK switch off, or

DK switch off

RDSET switch on

RDSET switch off

Electronic velume control key on
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{g) Transition from the DK-standby CD meode to another mode

Radio-monitor ® - Radio-monitor
tape mode CD mode
D¥K-receiving ©® DK-receiving
tape mode CD mode
@® @®
DK-standby ® Radio mode
tape mode
®
Tape mode > CD mede
@OL® ® | Electronic volume
Power-off mode control mode
DK-standby
CD mode
Remark The circled numbers represent the following:
(: CDSET switch on (@: Reception of the VF band @): Reception from broadeasting
(@: CDSET switch off (®: Reception of bands other stations disabled,
@: TPSET switch on than the VF band SK switch off, or
@): TPSET switch off (®: Reception from traffic DK switch off
(®: |RDMONI | key on information stations @: RDSET switch on
®: @key on ®: DK switch on ®: RDSET switch off
@:

Electronic volume control key on
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th} Transition from the DK-receiving CD mode to another mode

Radio-monitor ® . Radio-monitor
tape mode CD mode
DK-receiving - 8.0 00, Radioc mode
tape mode
DK-standby ® DK-standby
tape mode CD mode
Tape mode ® CD mode
Power-off made - OO® ® Electronic volume
control mode
DK-receiving
CD mode
Remark The circled numbers represent the following:
(D: CDSET switch on (@: Reception of the VF band (: Reception from broadcasting
@: CDSET switch off (@: Reception of bands other stations disabled,
@: TPSET switch on than the VF band SK switch off, or
@®: TPSET switch off (®: Reception from traffic DK switch off
®: [RBMONI]key on information stations @@: RDSET switch on
®: E key on @: DK switch on @: RDSET switch off
@: Electronic volume control key on



RIEC uPD17012GF-054
{i} Transition from the radio-monitor CD mode to another mode
Radio-monitor .0 - Radio mods
tape mode
DK-receiving Q000 CO0® DK-receiving
tape mode €D mode
DK-standby DOO® 0@ DK-standby
tape mode CD mode
0.0 ®o®
Tape moda P CD mode
Power-off mode OO® ® Electronic volume
control mode
Radic-monitor
CD mode
Remark The circled numbers represent the following:

(0: CDSET switch on (@: Reception of the VF band @ Reception from broadcasting

@: CDSET switch off (®: Reception of bands other stations disabled,

®@: TPSET switch on than the VF band SK switeh off, or

®: TPSET switch off @ Reception from traffic DK switch off

®: RDMONE] key on information stations @@: RDSET switch on

®: E key on @: DK switch on @r: RDSET switch off

@

Electronic volume control key on
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{i) Transition from the power-off mode to another mode

Radio-monitor Radic-monitor
tape mode CD mode
DK-receiving - BOO® POO® DK-receiving
tapa mode CD mode
DK-standby DO CO® DK-standby
tape mode CD mods

6.0]
Tape mode - 0@ CD mode

Radio mode -« @ Electronic volume

control mode
Power-off mode
Remark The circled numbers represent the following:
CDSET switch on Reception of the VF band (: Reception from broadcasting

CACACRCRORS

CDSET switch off
TPSET switch on
TPSET switch off

RDMONII key on

E key on

Reception of bands other
than the VF band
Reception from traffic
information stations

DK switch on

@ @ @

®0®

stations disabled,
SK switeh off, or
DK switch off

: RDSET switch en

RDSET switch off

: Electronic volume control key on
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4. DISPLAY

4.1 LCD PANEL

FM1 B VF ST LOC SK LOUD RDMONI  AMS
FM2 _, NR
FM 3 DKSTBY MTL
MwW1 am _f 1

MW2

4.2 CHARACTER STYLE

§ I ey
NN R R iy G Ny
- Sy i Ty,
U S I iy N B S Y B B Oy
{1} Tape mode {4) Velume mode (7} Balance mode
T 1,70 L 1)
[ 10— v L0 L -
(2) CD mode (5} Bass mode {8) Fader mode
I~ [ L
L E; N | / id
=7 gl
N PN L
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4.4 LCD ASSIGNMENT

FM 1 VF ST LOC SK LOUD RDMONI

FM 2

FM 3 ® ' l ' l DKSTBY

MW — AM _J I

MW?2 .Lu-joi ’SPM I ! cH
4 5 6

4.5 LCD ASSIGNMENT TABLE

4.5.1 Tabie of LCD Assignment for the Internal LCD Controller/Key Scan Driver

1PD17012GF-054

94

Pin name {pin
number)
COMo {37} COM (36} COM2 (36}
Pin name
{pin number}

LCDs {(57) M2 MW FM3
1.CD1 (56} FMm2 1d, 1e,1g 1a
LCD2 (55} e 1k, 1h ib
LCDs (54} 2e 2, 2i 2f
LCD4 (53} 2d 2g 2a
LCBs (52} 2c 2j 2b
LCDs (51) FM1 -
LCDw {50} 3e -q 3f
LCD= {49} 3d 3g 3a
LCDs (48} 3¢ 3b
L.CDho (£7) 4e sT Af
LCD1t (46) 4d ig 4a
LCD1z (45) 4c VF ib
LCDrs (44} LoC 5 SK
LCDn4 (43} PM AM LOUD
LCDs (42} RDMORNI 5g DKSTBY
LCD1s (41} AMS NR 5b, 5¢
LCDhz (40} Be MTL 6f
LCD1e {39} 6d 6g Ga
L.CD1a (38) 6c CH 6b

Remark The numbers in parentheses are the pin numbers of the uPD17012GF-054.
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4.5.2 Table of LCD Assignment for the External LCD Controlier/Key Scan Driver {uPD17202AGF-011)

Remark Blank: Not used.

Pin name {pin

number)
COMo (62) COM (63) COMa2 (64)
Pin name
{pin number}
LCDa (25} MwW2 MW1 FM3
LCDs (24} FMm2 1d, 1e,1g 1a
.CD= (23} 1c 1k, 1h 1b
I.CDa {22) 2e 21,21 2f
LCDa (21} 2d 2q 2a
LCDs (20} 2c 2j 2b
LCDs (19} FM1 -4
LCD: (18} 3e | 3f
.CDs (17} 3d 3g 3a
LCDs (16} 3c 3b
LCD1o (15} de ST 4f
LCDn (14) 4d 4g 4a
LCDsz (13} A VF 4b
LCD1a (12) LOC ) SK
LCD1u (11} PM AM L.oup
LCD1s {10} RDMON 5g DKSTBY
LCDns (9} AMS NR bb, 5¢
LCDn7 (8} e MTL &f
LCDne {7} 6d 6g 6a
LCD1o (6} 6c CH 6b

The numbers in parentheses are the pin numbers of the uPD17202AGF-011,
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4.6 DESCRIPTION OF DISPLAY

Display Description

VF Indicates that the VF band is selected,
{1) In the CD mode and tape mode
This indication is off.
{2} 1n other modes
This indication is on when the VF band is selected.

SK Indicates that a traffic information station is selected for reception.

{1} In the €D mode and tape mode
This indication is off.

{2) In other modes
This indication is on when the FM or VF band is selected or in the traffic information station
reception state.
The traffic information station reception state is the state where the SK switch is on in the station
reception state.

ST Indicates that a stereo broadcast is currently received.

{1) In the CD mode or tape mode
This indication is off.

{2} In other modes
This indication is on when the FM, VF, or MW band is selected, the ST switch is on in the station
reception state, and the MONO-off state is set, {For the MW band, this indication is on only when
the initial setting diode MWS$ = 1, and the stereo reception function is enabled.)
This indication is off during tuning operation regardiess of which band is selected.

Loc Indicates that the local state is set,
{1) In the CD mode and tape mode
This indication is off,
{2) In other modes
This indication is on in the local state.

LOuUD Indicates that the loudness-on state is set.
This indication is on in the loudness-on state, regardless of which mode is set,

MTL Indicates that the METAL-on state is set.

{1} In the tape mode, DK-standby tape mode, DK-receiving tape mode, and radio-monitor tape mode
This indication is on in the METAL-on state.

{2) In other modes
This indication is off.

NR indicates that the NR-on state is set.

{1} In the tape mode, DK-standby tape mode, DK-receiving tape mode, and radio-monitor tape mode
This indication is on in the NR-on state.

{2} In other modes
This indication is off.

RDMONI Indicates that the radio-monitor state is set.
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Display

Description

DKSTBY

Indicates that the DK-standby state or the DK-on state is set.
{1 In the CD mode and tape moda

This indication is on in the DK-standby state or the DK-on state.
{2} In other modes

This indication is off.

Indicates a tape running direction.

{1) In the tape mode, DK-standby tape mode, DK-receiving tape mede, and radio-monitor tape mode
A tape running direction is displayed according to the state of the RL switch. Atape running
direction blinks when the FF switch is on.

{2) In other modes
This indication is off.

FM1
FM2
FM3
MW1
Mwz

Indicates a band received.
{1} In the CD mode and tape mode
This indication is off.
{2) In other modes
The band currently received is displayed.

5

1
{

1)
L

Displays a receive frequency, "AF”, “Cd”, “IAPE", "vOL", *bAS”, "TREL", "BAL", "FA4". and the
clock,
When the entire panel is blinking while "VL" is displayed, the mute state is set.

AMS indicates that the Auto Music Search {AMS) state is set.
{1} In tha tape mode, DK-standby tape mode, DK-receiving tape mods, and radio-monitor tape mode
This indication is on in the AMS-on state.
{2) In other modes
This indication is off.
AM Indicates AM (before noon} or PM {after noon} when the 12-hour system is used for display.
PM
i t‘j Indicates a preset memory number or electronic volume control value.
§ 1.1 cn | When a preset memory is written to or called, the preset memory number is displayed together with

“CH." In the electronic velume control mode, the value of the volume control is displayed; the “CH”
is turned off in this case.

This indication is on when a frequency is displayed; this indication is off when the clock is displayed.
When preset memory write operation is enabled, “CH” blinks at a frequency of 1 Hz.

When a preset memory is being scanned, the preset memory number blinks at a frequency of 1 Hz.
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5.

MUTE OUTPUT TIMING CHARTS

The circled numbers @ through ® in this chapter represent the following:
(@: Key-on chattering protection

®: Preceding mute and beep output

Updating of the frequency division ratio setting and indication
Following mute

: Scan time

+ Wait for PLL locking

»
+
»
.

RGO

5.1 RADIO MUTE (RDMUTE PIN} OUTPUT TIMING CHARTS

{1} Manual up/down

98

{a} 1-channel up/down

(i} When AUTO500 switch = 0

® | ®
20 ms U060 my 200-300 ms
$
Key on

{ii} When AUTOS500 switch = 1

@ @ @ ®

0.5 second
20 ms or less 40 - 80 ms!

200 -300 ms

} i

Keyon ——» Keyoff

In either case {i) or case (ii}, the time of &) is 600 ms to 700 ms at the band edges {lowest frequency

2 highest frequency),
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(b} Continuous up/down

(i) When AUTO500 switch =0

0|l ® | ® | ® | e ®
20 ms {060 msI 0.5 sec 20ms 20 ms
t
t t
Key on = Koy off

At the band edges, the time of ® is 500 ms, and the time of @ is 600 ms to 700 ms.

(i} When AUTO500 switch = 1
The auto-tuning function is enabled by holding down the key for 0.5 second or more, so that

continuous up/down operation is hot performed.

{2} Autematic up/down

() [SEEK UP ], [SEEK DWN], [SCAN UP], or [ SCAN DWN | key

@ @1 | 6|6 ® @ | ® ® ®
20 ms A0-60 mg 20 ms - ‘20 ms 20 ms | 300-400ms
—L
W
3 1 4 4
Key on 5D, IF check 5D, IF check SD, IF chack
Station not involved Station not involved Station invoived

(b} Whenthe [MANUP |or [MANDWN | key is held down for 0.5 second ormore when AUTO500 switch

=1
@ ® | ® | ® @ | ®|® ® ®
20 ms 0.5 sec 1060 ms 20 ms 20 ms 20 ms | 300-400 ms
] L
W
4 4 4 t
Key on SD, IF check SD, IF check SD, IF check
Station not involved Station not involved Station involved

In sither case {a) or case (b}, the time of (® is 540 ms at the band edges.
An IF check is made twice in the FAST mode and SLOW mode.
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{3} Calling a preset memory

{a} When M28S switch=10

0| @6 ®
‘20 ms| _O-EOmsl 400 - 500 ms
¢
Koy on

{b} When M2S switch =1

@ ® | @ ®

2 seconds L
20ms or lass 0-60m; 400 - 500 ms

} 4

Key on —————— Koy off

{4} Write to a preset memory

{a} When M2S switch=0

® @ O

20ms 2 sec 40-60ms| 300-400ms

4

Preset memory indication

KBY 0N ~rreremsnsi s

{b) When M2S switch = 1
Mute output operation is not performed.
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{5} VF mode

{a} When the VF mode is set with the key on

Q| @ ® |® ® O]
20 ms Q-SOms 400 ms | 20 ms B }0 ms| 400 ms 20 msg ‘400 -500 ms
} 4 ¢ ¢ t $ t
Key on SD, 8K check 8D, IF check 8D, IF check  SK check 8D, IF check SK chack
SD, SK not Station not Station SKnot Station not  SK involved
involved involved invohved involved involved

{b) Seek and scan operation in the VF mode

@ @ | ® ® |o|@| ® @ ® @
‘20 ms ¢0- 60 ms 20 ms ” 20ms | 400 ms 20 ms | 400-500ms
} 4 t ¢ 4 4
Key on SD, IF check SO, IF check SK check SD, IF check SK chack
Station not Station SK not Station  SKinvolved
invelved involved invelved involved

{6) Band switching

@ @ @ ®
20 ms @0-60 mg 800 -700 ms
¢
Key on

{7} Turning on or off the radio set

{a} When the RDSET switch is used

® @ @ ® )
(Tape, CD) {Radio)
20ms LO‘SU ms 600-700 ms
4
RDSET switch on
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(bl When the CE pin is raised from low to high with the RDON switch set to 1

@ | ® @
{Radio}
0-100 ms WO-60mg 600 - 700 ms
$
CE = high
(8) Turning on or off the tape or CD
, ® | 0O ®
{Radio, tape, CD} (Tape, CD)

MUTESEL switch = 0

20ms H0-60mg  600-700ms

MUTESEL switch =1

t

TPSET switch on
CDSET switch on

(9) Pulling the CE pin from high to low

{Radio, tape, CD)

MAX,
5ms‘

CE = low
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5.2 RADIO MUTE {(RDMUTE PIN) AND AUDIO MUTE (AMUTE PIN} OUTPUT TIMING CHARTS

(1} When the mode is switched from the radio mode to the tape or CD maode

O] @ ®
MUTESEL =1
RDMUTE 20ms ¥0-60mg 600 -700 ms
< T MUTESEL = 0
AMUTE
$
TPSET switch on
CDSET switch on

{2} When the mode is switched from the VF band to the tape or CD mode (Set MUTESEL to 0.)

@ @ ® @ @ ® " @ @ ®
- e
RDMUTE | 20 ms 40-60mg 600 - 700 ms 2 sec M0- 60 msf 200 - 300 ms 3sec H0-60mg200-300 ms
- | } . w - =
(¢
— —
AMUTE
1
W
¢ ¢ t
TPSET switch on DK en DK off
CDSET switch on

{3} When the radio monitor function is used {Set MIUTESEL to 0.)

{a} Switching the radio monitor function from off to on

@ @ | ® ® _
{Tape, CD) {Radio monitor)

RDMUTE 20 ms {40- 60 ms 600-700 ms

AMUTE

4
RDMONI key on
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{b) Switching the radio monitor function from on to off

® | 6 @
{Radio manitor) {Tape, CD)

RDMUTE 20 ms f0-60my 600 - 700 ms N

AMUTE

t
RDMON key on
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6. PN /O CIRCUITS
The /O circuit of each pin of the uPD17012GF-054 is illustrated below in a simplified form.

{1} POA (POAs/CDOUT, POA1/SI, POA2/SCK)
POB (POBs/EVOL_SCK, POB2/EVOL_DA, POB1/BEEP, PCB«/LOUD)
P1A (P1A:/POWER, P1A:/BAND:, P1A«/BAND:}
P1D (P1D3/MODE:, P1D2/MODE, P1D1/KS1, P1Do/KS1s)

(170}

RESET {for other than P1D}
Read instruction {for P1D only}

!_.__
I_.__

{2} PiC (P1Cz/AGCC, P1C2/LOC, P1C1/AMUTE, P1Co/RDMUTE)
P2Eo/LCD1s/BLANK, P2Fo/LCD17/LOAD (Output}
P2Go/LCD1s/LCD RES, P2Ho/LCD1e/POUT
PYA1s/LCD15/KS15-PY Ac/LCDo/KSe

Voo

-

(3} PGC {P0OC3/S0, POC/AMS, POC1/MONO/NR, POCo/MTL) {Output)

f__._
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{4} POD (POD3/Ks-PODo/Ko) {input)

Voo

O -

High-on
resistance

{5} P1B {P1B+/ADC:/INT, P1Bo/ADCo/SD) {Input)

Voo
e A/D converter
Ot
{6} P1B (P1Bs/FMIFC, P1B2/AMIFC) {Input}
Voo

General-purpose port

I_

Voo -—L- High-on resistance
——
Voo

T
—HEIH |
G Frequency counter

—

_.'

I...
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{7} CE {Schmitt-triggered input}

Voo

(8} Xour (Outputi, X (Input}

Von -—-L High-on
e u—l resistance Voo

Xin G _—l EE }_T —I Internal clock
—

— =
I.

High-on
resistance bvas

Xour ©

—HEa-

{9) EC {Output)
Voo
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{10) VCOH

108

VCOL

} {Input}

Voo
—y—

L

High-on
resistance

_i

Lt
l_T'

— =
I_

High-on
resistance T

__.1
_I

_ Voo
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7. SAMPLE APPLICATION CIRCUITS

KLCD =0 (the internal LCD controller/key scan driver and momentary keys are used)

, LCD panel §
To FM, ; :
MW, VCO N :
: A AN E
$§ T rr-’- §
(@] '
£ a Aaldlrz 7 ;
= e < :
i ' giglalalal 3l 4 AR 5
3 v P o ) ] e o 1 = 7 ;
BAND: < R E RN [T :
BANDz ~ 2 O e | LED2/KSy !
Vel ag [ LECRsliCSe -H— E
e ! qg | CLAKSg ——O—O—& !
VCOL o— | > a7 ECDu/KSne —O—E—0—0 |
VCOH o—i | =5 = a6 LCR/KS1 ————& |
v o o [ LCD/KS o |
2 VDDZS = E44 LCD1a/KS1a PR N, S, .
SCKig 3 {2 | LCD1/KS1s DA aD 4 4
o N | g2} LCD1/KS 15 - |
CDOUT n & i 41 | ECD1w/BLANK N |
FMIFC o— | 12 5 2o [ LCD17/LOAD \ 5
AMIFC o | 13 g +o | LCDWACDRES
SD N 14 @ 35 | LCDWPOUT ! (Connected to the DTH
; e 15 m | 37 [COMa | switch)
Electsonic] . | EVOL_SCK VY IooM !
186 136 1 '
volume - EVOL_DA 7 COMz |
control 35 '
BEEP 18 24 | KS1 :
19 Lan | KS12 !
!_‘ 20 21 22 23 24 25 36 27 28 29 30 31 52;'3“"' - e -
NRRECECHENRY
()
=2 O OO v W
Il 2 395k . | 25528
12Vo— f S Z == [y G320 g
T e z =
=

—
4

% ’.M

4
—
[@]
>
jw)

Piezo-electric buzzer

FEry
=
m
(%]

.ﬁ- Alternation or transistor switch

_$_ Initial setting dicde
-qa— Momentary key
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KLCD = 1 {Momentary keys of the external LCD controller/key scan driver are used)

| L

T =
i T 83| 5 8| 8
< 81z 8| 8| 8 o
o E OO >=>1> Vop
- P =
|—<—| 1S I'I T5
LLL 64 63 62 61 60 59 58 57 56 55 54 53 51
22z LCDx 51 RESET
QOO0 ] O 5{)% L
3 49 % l-lT;
4 FiT:] "L
5 a7 W
oD
16 E 46| Yoo D
17 =4 45 $+
_ 8 ] 44
2 «—9 3 23 b1 DATA
& 110 B a2 || BLANK
3 1 & a1 L KSe
pav - &
-t 12 - FTe] N
13 o 39_>_J Voo
14 5
15
: 16
117
18
A A1LCDs |19
Y o]
20 21 22 23 24 25 26 27 28 28 30 31 32 d A1
|—<———-—' | =,J7 ] b o B A
) |_e Eﬂ. [ FANFATFASFRNF]
5 > > OPSOD
= D s Dy oy Ty
LI FANFARFARY AN F)
P Wl W Wl Y
i QYT ANFAYF AR AN )
P W Wt 0 Y
AIF AN AN NN
Momentary
key switch

CLOCK
LOAD

Connector

110



RIEC

yPD17012GF-054

8. ELECTRICAL CHARACTERISTICS {PRELIMINARY)

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C)

Parameter Symbol Conditions Rated value Unit
Supply voltage Voo —0.310 +6.0 v
Input voltage Vi -0.3 to Voo +0.3 v
Qutput voltage Vo Except for POCo to POCa 0.3 to Voo +0.3 v
QOutput high current lou Each pin -12.0 mA

Total for all pins -20.0 mA
Qutput low current lou Each pin 15.0 mA

Total for all pins 30.0 mA
Output withstand veltage | Veos PGCo - POCa 10,0 V'
Total loss Pt 400 mw
Cperating ambient Ta When the entire chip is operating -40 to +85 c
temperature
Storage temperature Tsg -55 to +126 ‘C

Caution Absolute maximum ratings are rated values beyond which physical damage may be caused to
the product; if any of the parameters in the table above exceeds its rated value, evenmomentarily,
the quality of the product may deteriorate. Therefore, ensure that the product is used within

the rated values.

RECOMMENDED CPERATING RANGES (Ta= —40 o +85 °C)

Parameter Symbeol Conditions Min. Typ. Max, Unit

Supply voltage VD1 When the entire chip is operating 4.5 5.0 55 A4
Vo2 When the CPU is operating, but the PLL is 3.5 5.0 5.5 A
not

Data hold voltage VooR When the crystal oscillator is stepped 2.3 5.6
Qutput withstand voltage | Vios POCu - POCs 9.0 v
Rise time of supply trisa Voo:0 -2 45V 500 ms
voltage
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DC CHARACTERISTICS (Ta = —40 to +85 °C, Voo = 5 V +£10%)

Parameter Symbol Conditions Min. Typ. Max. Unit
Supply current fpo1 When the CPU is operating butthe PLL is not, with 20 3.0 mA
a sinusoidal wave applied to the X pin (fin = 4.5
MHz, Vin = Voo
looz When the CPU is operating but the PLL is not, with 0.5 1.0 mA
a sinusoidal wave applied to the X pin (fn = 4.5
MHz, Vin = Vep)
When the HALT instruction is issued
Data hold voltage Voom When the crystal os- | Withtimer FFforinterrup-| 3.5 v
cillator is operating tion detection
Voonz When the crystal os- | Withtimer FFforinterrup-| 2.3 v
ciflator is stopped tion detection
VooRs For holding data 2.0 Vv
memory
Data hold current loon When the crystal os- |Voo =5V, Ta=25"C 2.0 4.0 HA
tonRz cillator is stopped 20 20.0 A
Ibona Voo =23V, Ta=25°C 1.0 2.0 HA
loone Voo =23V 1.0 10.0 HA
Input high voltage Vi POA1, POBo - POB3, P1As - P1A2, P1Ba - P1Bs, 0.7Voo Voo vV
P1Da - P1Da
Vinz POAs, POA2, CE, INT 0.8Voo Voo v
Visia PODo - PODs 0.6Voo Voo v
Input low voltage Viut PGA1, POBo - POBa, PODo - PODa, P1As - P1As, 0.2Voo \'S
P1Bo - P1Bs, P1Do - P1Da
Vi P0OAg, POA2, CE, INT 0.2Veo i
Output high current | low POAs - POA2, POBo - POB3, P1Ac - P1A2, P1Co-P1Cy, | -1.0 mA
P1Do - P1Da Vou=Voo~1V
lowz PYAq - PYAss, P2Go, EO Von=Voo-1V| -1.0 mA
Output low current | lous P0Aq - POA2, POBe - POBa, P14o - P1A, 1.0 mA
P1Co - P1Ca, P1Do - P1Da Vou=1V
loLa PYAs - PYAts, P2Go, EO Vou=1V 1.0 mA
lowa P8Co - POCa VoL=1V 10 mA
input high current lim When the VCOH pin is pulled down ViH = Vop 0.1 mA
limz When the VCOL pin is pulled down ViH=Voo | O.1 mA
lina When the X pin is pulled down Vu=Voo| 0.1 mA
lera When the PODs to PODs pins are 10 150 MHA
pulled down Vi = Voo
Output-off leakage I POCo - POCs Von=9V 1.0 HA
current e EQ Von = Voo, VaL = 0 V +1.0 | pA
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AC CHARACTERISTICS (Ta = ~40 to +85 °C, Voo = 5 V £70%)

Parameter Symbol Conditions Min. Typ. Max, Unit
Qperating frequency | fima VCOL pin in MF mode, with a sinusoidal wave | 0.58 30 MHz
applied at Vin = 0.3 Vpp
finz VCOL pin in HF mode, with a sinusoidal wave 5 40 MHz
applied at Vin = 0.3 Vpp
fina VCOH pin in VHF mode, with a sinusoidal wave 30 250 MiHz
applied at Vin = 0.3 Vpo
fing AMIFC and FMIFC pins in AMIF count mode, with 0.3 1.0 MHz
a sinusoidal wave applied at Vin = 0.3 Vo
fins AMIFC pin in AMIF eount mode, with a sinusoidal | 0.44 0.46 MiHz
wave applied at Vin = 0.1 Vpp
fine FMIFC pin in FMIF count mode, with a sinusoidal 5 15 MHz
wave applied at Vin = 0.3 Vpp
finy FMIFC pin in FMIF count mode, with a sinusoidal | 10.5 10.9 MHz
wave applied at Vin = 0.1 Vo

A/D CONVERTER CHARACTERISTICS {Ta = -40 to +85 'C, Voo = 5 V +10%}

Parameter Symbol Conditions Min. Typ. Max. Unit
Resolution of A/D [ bit
conversion
Total error in A/D Ta=-10to +50 °C +1.0 +1.6 LSB
conversion

OTHER CHARACTERISTICS (Ta = +25 °C, Voo = 5.0 V, for reference purposes only)

Parameter Symbol Conditions Min, Typ. Max. Unit

Supply current lopa When the CPU and PLL are operating, with a 15 mA
sinuscidal wave applied to the VCOH pin
{fiv = 130 MHz, Vin = 0.3 V)

lons | When the CPU and PLL are operating, with a 18 mA
sinusoidal wave applied to the VCOH pin
{fn = 250 MHz, Vin = 0.3 Vo)
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9. PACKAGE DRAWING
64 PIN PLASTIC QFP (14x20)

X

detail of lead end

o o2 A
1
s [a g
=
NOTE ITEM MILLIMETERS  INCHES
Each lead centerline is located within 0.20 mm (0,008 inch) of +0.009
h - A ; s A 23,220,2 0.913+8-
its true position (T.P.) at maximum material condition. 0.008
B 20.0:0.2 . 078733939
c 14.020.2 0.551+3.89%
D 17,2402 0.677+0.008
F 1.0 0.039
G 1.0 0.039
H 0.40£0.10 0.01633:90¢
1 0.20 0.008
J 1.0 {T.P.) 0.039 (T.P.)
K 1.620.2 0.063+0,008
0.009
L 0.840.2 0.031+8-993
M 0452348 0.00628:993
N 0.12 0.005
P 2.7 0.106
Q 0.125:0.075  0.005£0.003
R 5°5° 5e45°
S 3.0 MAX. 0.119 MAX.

S64GF-100-388, 3BE-2
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10, RECOMMENDED SOLDERING CONDITIONS

The conditions listed below shall be met when soldering the uPD17012GF-054,

For details of the recommended soldering conditions, refer to our document SMD Surface Mount
Technology Manual (IEl-1207),

Please consult with our sales offices in case any other soldering process is used, or in case soldering is
done under different conditions.

Table 10-1 Soldering Conditions for Surface-Mount Devices

yPD17012GF-054-3BE: 64-pin plastic QFP {14 % 20 mm)

Soldering process Soldering conditions Symbol

Infrared ray reflow Peak package's surface temperature: 235 °C IR36-207-2
Reflow time: 30 seconds or less (at 210 *C or more)
Maximum allowable number of reflow processes: 2
Exposure limit ot 7 days (20 hours of pre-baking is required at
125 °*C afterward.)
<Cautions:>
{1} Do not start reflow-soldering the device if its temperature is
higher than the room temperature because of a previous
reflow soldering.
{2} Do not use water for flux cleaning before a second reflow
soldering.

VPS Peak package’s surface temperature: 2156 °C VP15-207-2
Reflow time: 40 seconds or less (at 200 "C or more)
Maximum allowable number of reflow processes: 2
Exposure limit ¥t%: 7 days {20 hours of pre-baking is required at
125 °C afterward.}
<Cautions>
(1} Do not start reflow-soldering the device i its temperature is
higher than the room temperature because of a previous
reflow soldering.
{2} Do not use water for flux cleaning before a second reflow
soldering.

Wave soldering Temperature in the soldering vessel: 260 °C or less WE60-207-1
Soldering time: 10 seconds or less
Number of soldering processes: 1
Pre-heating temperature: 120 °C max.
{package surface temperature)
Exposure HmitMote: 7 days
{20 hours of pre-baking is required at 125 "C afterward.}

Partial heating method Terminal temperature: 300 °C or less -
Flow time: 2 seconds or less {for each side of device)

Note Exposure limit before soldering after dry-pack package is opened.
Storage conditions: Temperature of 25 °C and maximum relative humidity at 65% or less

Caution Do not apply more than a single process at once, except for "Partial heating method.”
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APPENDIX A LCD CONTROLLER/KEY SCAN DRIVER {uPD17202AGF-011)

The uPD17202AGF-011is a CMOS 4-bit single-chip microcontroller forthe front panel of car stereo systems.
The package is 64-pin plastic QFP. The uPD17202AGF-011 contains an LCD controller/key scan driver and key
scan driver and can thus minimize the wiring between the master microcontrolier and front panel,

Features

O LCD controller/key scan driver {1/3 duty, 1/3 bias, frame frequency of 325.5 Hz, display consisting of up to
75 segments.)

O Key scan driver which can read up to 30 {5 x 6} keys

QO One LED output

O Three-wire serial interface for communication with the master microcontroller {CLOCK, DATA, and LOAD)

O Supply voltage: 5.0 V+10%

QO System clock: 8 MHz
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Pin configuration (top view)

8 - 21T a ‘ﬁ

6883%ig8fszsg

64 63 62 61 60 59 58 57 56 55 54 53 52
LCD2s Q=g 1 O 51— ICeGND
LCDz O=—ij 2 50 ——0O ICeGND
LCDz Q=— 3 49 |=—0 RESET
LCD2 Oemd 4 48 ——=0 Xour
LCD» =1 5 47 Fe——0O X
LCDw O & = 46 +———0 Voo
LCD1s O=—} 7 g 45 ——0 IceOpen
LCDw O~=— 8 N 44 ——0 ICeOpen
LCDig O=——1 8 § 43 =20 DATA
LCD1s O=—o 10 Q 42 t=——0 BLANK
LCD1a Oe—q 11 .c 41 F—=0 K54
LCDu O=— 12 = 40 —0 K5
LCD1z O=— 13 é‘é 39 —>0 KS:
LCDn O<— 14 m 38 —=0 K5
LCDw O=— 15 37 H——=0 K%
LCDs O=— 16 36 {30 LED
LCDs C=—"} 17 36 =0 INT
LCDy O=— 18 34 e—0 Kk
LCDs O=— 19 e O Xk

Kio O—={83
Kh 0——8 w
L% ]

K 0—{8

Kz 0——=®

LCDs O=——13
LCDs O=—AN
LCD2 O3
LCD2 Qi3
LCD1 O=e—r R
LCDo Qe—11}
GNDe O—{ 13
CLOCK O—=i13

LOAD o—{%3

Cautions 1. Leave the IC-Open pin open,
2. Connect the IC-GND pin directly to GND.
3. Connect the IC-Vree pin directly to Vaes.
4. Connect the IC-Vop pin directly to Voo.

Remark IC: Internaily connected

117



NEC

1PD17012GF-054

APPENDIX B COMMUNICATION

{1) Signal lines between the master (uPD17012GF-054) and panel {(uPD17202AGF-011)
Connect pull-up and pull-down resistors as follows:

Panel

{(uPD17202AGF-011)

17y
nrY

34

Master
MP[!?zm&} Connactor
sol—3 dom b LIS 0l
BLANK BLANK ------ e BLANK
SCK CLK ~wrroos oo Beenees CLK
Sl | % Y Ll sio ‘g -------- E ------- s10 |«
LOAD LOAD - & “g LOAD
INT = INT +eeemme § e INT
[CORES |2 AES O ] B S
Voo Vop =ssmsmmmefoefmfmm e Voo
GND el Y S S GND
stART ! | ¥
Kr
DTH
KS7
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DATA
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{2) Comenunication with electronic velume control IC {I2C bus interface)

The uPD17012-054 sends specified data, such as volume and balance data, to the electronic volume
control IC. Two buses, the data bus and clock bus, are necessary to output data to the electronic volume
control IC, Data and clock signals are output from the EVOL_DA pin {pin 17) and EVOL_SCK pin {pin 16}
of the uPD17012-054,

Fig. B-1 Pin Connsctions (Electronic Volume Control)

Data
EVOL_DA Y 17 - 27 | SDA

uPD17012-054 Electronic volume

Clock e
EvoL_sck| 18 o¢ - o8 |scL oMo

Electronic volume control data consists of nine bits {eight bits for data and a check bit). The electronic volume
address {nine bits} and control data {nine bits} are sequentially transferred N times, where N is the number
of transferred data items, such as the volume and balance data.

Fig. B-2 Data Transfer Format (Electronic Velume Control)

e \ A

LB -]

1 2 3 4 5 6 7 8 9 1 2 8
R W O W W W O W W WO W WY WO o W

DAL ™\ ™\ 7

1 0 0 0 1 0 0 0 w J
w y ~
~
Electronic volume address Volume
Balance

Data for < Audio switch
ass
Treble
Fader
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[MEMO])
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Cautions on CMOS Devices

{D Countermeasures against static electricity for all MIOSs
Caution When handling MOS devices, take care so that they are not electrostatically charged,
Strong static electricity may cause dielectric breakdown in gates. When transporting or
storing MOS devices, use conductive trays, magazine cases, shock absorbers, or metal
cases that NEC uses for packaging and shipping. Be sure to ground MOS devices during
assembling. Do not allow MOS devices to stand on plastic plates or do not touch pins.
Also handle boards on which MOS devices are mounted in the same way,

(@ CMOS-specific handling of unused input pins
Caution Hold CMOS devices at a fixed input level.

Unlike bipolar or NMOS devices, if a CMOS device is operated with no input, an
intermediate-level input may be caused by noise. This allows current to flow in the CMOS
device, resulting in a malfunction. Use a pull-up or pull-doewn resistor to hold afixed input
level. Since unused pins may function as output pins at unexpected times, each unused
pin should be separately connected to the Voo or GND pin through a resistor.

If handling of unused pins is documented, follow the instructions in the document.

@ Statuses of all MOS devices at initialization
Caution The initial status of a MIOS device is unpredictable when power is turned on.

Since characteristics of a MOS device are determined by the amount of ions implanted
in molecules, the initial status cannot be determined in the manufacture process. NEC
has no responsibility for the output statuses of pins, input and output settings, and the
contents of registers at power on. However, NEC assures operation after reset and items
for mode setting if they are defined.

When you turn on a device having a reset function, be sure to reset the device first,

Caution This product contains an 12C bus interface circuit.
When using the I°C bus interface, notify its use to NEC when ordering custom code. NEC can guarantee
the follewing only when the customer informs NEC of the use of the interface:
Purchase of NEC 12C components conveys a license under the Philips 12C Patent Rights to use these
components in an I2C system, provided that the system conforms to the 12C Standard Specification
as defined by Philips.
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The application circuits and their parameters are for references only and are notintended for use in actual
design-in's.

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 Carporation 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.

While NEC Corporation has been making coentinuous effort to enhance the reliability of its semiconductor devices,
the possibility of defects cannot be eliminated entirely. To minimize risks of damage or injury to persons or
property arising from a defect in an NEC semiconductor device, customer must incorporate sufficient safety
measures in its design, such as redundancy, fire-containment, and anti-failure features.

NEC devices are classified into the following three quality grades:

“Standard”, “Special”, and “Specific”. The Specific quality grade applies only to devices developed based on
a customer designated “quality assurance program” for a specific application. The recommended applications
of a device depend on its quality grade, as indicated below. Customers must check the quality grade of each
device before using it in a particular application.

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

Special: Transportation equipment {automobiles, trains, ships, ete.}, traffic control systems, anti-disaster
systems, anti-crime systems, safety equipment and medical equipment (not specifically designed
for life support}

Specific: Aircrafts, aerospace equipment, submersible repeaters, nuclear reactor control systems, life
support systems or medical equipment for life support, etc.

The quality grade of NEC devices in “Standard” unless otherwise specified in NEC's Data Sheets or Data Books.
If customers intend to use NEC devices for applications other than those specified for Standard quality grade,
they should contact NEC Sales Representative in advance.
Anti-radicactive design is not implemented in this product.

M4 84.11




	COVER

