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PLL FREQUENCY SYNTHESIZER AND CONTROLLER
FOR FM/MW /LW TUNER

The DMC 4001 is CMOS LS! chips developed for world-wide FM / MW / LW tuning with PLL frequency synthesizer system.

The DMC 4001 can make a compact and high performance FM / MW / LW tuner with clock function for high-end car stereo,
home stereo and so on because these CMOS LSls are in 64-pin QFP package with built-in PLL frequency synthesizer, controlier,
200 MHz prescaler, LCD driver and IF counter.

O FUNCTIONS

RADIO FUNCTIONS

(1) Manual tuning
Manual tuning up/down ...... Stepped tuning and rapid tuning.
(2) Auto tuning :
Seek up/down ...... Retaining the frequency of a station received.
Scan up/down ...... Receiving in intervals of 5 seconds.
(3) Preset memory scanning ..... Receiving the contents of preset memories on the FM, MW, and LW bands for 5
seconds each.
(4) VF auto - tuning
SK seek up/down .... Retaining the frequency of a SK signal received.
SK scan up/down .... Receiving a station with SK signal in intervals of 5 seconds.
(5) Preset memories
FMband .... FM 1 : 6 stations, FW 2 : 6 stations, FM 3 : 6 stations
MW band ... MW 1 : 6 stations, MW 2 : 6 stations
LW band ... 6 stations
VF band .... 6 stations
MW?2 cannot be used while the LW band is used.
(6) Last-preset memories ...... 1 station on the FM1, FM2, FM3, MW1, MW2, LW and VF bands each.
(7} LOC (local) control signal outputs and indications.
{8) FM MONO (monaural) control signal output and indication.(For VF bands, same as for FM)
9) “ST" (stereo) indicator ...... Enabled on the FM and VF bands.
(10} Auto-preset memories
(11) DK stand-by and SK alarm function

TAPE FUNCTIONS

(1) Tape transport direction indictors ...... Can flash at 2 Hz during fast forward.
{2) AMS (auto music search) control signal output and indication.

(3) MTL (metal) control signal output and indication.

{4) NR1 (noise reduction) and NR2 control outputs and indications.
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O FUNCTIONS (continued)

CLOCK FUNCTIONS
{1y Selectable 12-hour(with AM and PM md»cators) or 24-hour display.
(2) Selectable flashing colon(:) (1Hz). !
(3) Low-power (10 uA) backuip-available in the NOCLK(no-clock)mode.

OTHERS
(1) LOUD (ioudness) control signat output and indication ...... common to radio, tape, and CD modes.
(2) Key acknowledge{beep) signal outputs (2.25 kHz, 40ms) ...... Enabled by valid fnomentary keys.
Q) Dlsplay selector and priority display function. ’ ' o ’
(4) ",'_ o " (compact disk) indicator.

Table) Recenvnng frequency, channel spacing, reference frequency, intermediate frequency

ITEM RECEIVING CHANNEL . REFERENCE INTERMEDIATE
AREA BAND FREQUENCY SPACE . | FREQUENCY FREQUENCY
FM 87.5 t0 108.0 MHz 50kHz 25kHz 10.7MHz
Europe 1 MW 522 to 1620 kHz OkHz OkHz 450kHz
w 144 10 290 kHz 1kHz KHz 450kHz
' FW |  87.5t0108.0 MHz 50KkHz 25kHz 10.7MHz
Europe 2 MW 522 to 1620 kHz OkHz 9kHz 459KkHz
W 144 to 290kHz 1kHz 1kHz 459KHz
USA 1 FM 87.5 to 108.0 MHz 100kHz © 25kHz 10.7MHz
MW 530 to 1620 kHz 10kHz 10kHz 450kHz
FM 87.5t0 107.9 MHz 200kHz 25kHz 10.7MHz
usA2 MW 530 to 1620 kHz 10KkHz 10KkHz 450kHz
: FM 87.5 10 107.9 MHz 200kHz 25kHz 10.7MHz
USAS MW 530 t0 1710 kHz 10kHz 10kHz 450kHz
ﬁt{g&gﬁg nagd M 87.5 to 108.0 MHz 100kHz 25kHz 10.7MHz
Near East MW 531 to 1602 kHz 9kHz 9kHz 450kHz
Jopen FM 76.0 to 90.0 MHz 100kHzZ . 25kHz —10.7MHz
MW 522 to 1629 kHz OkHz 9kHz 450kHz
FM 87.5 to 108.0 MHz 100kHz - 25kHz 10.7MHz
Latin America
MW 520 to 1620 kHz 5kHz 5kHz 450kHz
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O FEATURES

Single power supply of 5V +10%
Built-in prescaler (200 MHz MAX. Vin= 0.3 Vp - o), IF counter and LCD driver (1/2 duty, 1/2 baas. frame frequency 100Hz)

" Capable of receiving FM and MW in the whole world and LW in Europe.
" Tuning function...... Manual tuning, auto-tuning (seek and scan) and preset memory scan.

Independent preset memory programming by six buttons for up to 18 FM stations (six FM1, FM2 and FM3
stations each), up to 12 MW stations (six MW1 and MW?2 stations each), up to six LW stations and VF broad--
casting stations.

" Each last channef memory for FM : 3, MW : 1 and VF:t

- VF auto-tuning (SK signal search} with DK stand-by function.

* Control output of MONO and LOC (LOCAL / DX) and its display.
- Stereo display (ST)

Control output of MTL (METAL), NR1 (NOISE REDUCTION), NR2 and AMS (AUTO MUSIC SEARCH) and lts display.

 Automatic preset station memory function

: Compact disc display { { ._,:. )

" ‘Loudriess control output and its display .

- Built-in 12 hour/24 hour clock display function (possible to set no clock)
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O PIN CONFIGURATION

LCD24

J}—»o LCD23
Z}—>o0 LCD25
B}—»o0 LCD2

B }—o LCD27

'S }—>0 BEEP (CGP}
[S}———o0 GND

' 1
'N}—=o0 x0 :
[ }——=0 POWER (PB3)
K}—*>0 NRj (PB2)
T }—=0 MTL (FBy)
N}——wo0 AMSs (PBg)

LCD22 33 55— Loun (PAg)

LCD21 ow—32] ' [T6]—#0. MONO/NR2 (PAZ)

LCD2p Ow—3E] . [(7}a—0 FMIF (PA1)
oe—1{36 16 f—0 AMIF (PAQ)

’ tﬁili oe—{37] : T5}—m0 AMUTE.(PC3)
LCD17 Oa—o38] ’ [7a}—w0 RBOMUTE (PCp)
LCD1g Om—30] [13}——0 BANDZ (PCy)

LCD15/KS15 Ow—o~3D| (3]0 BAND3 (PCo)
LCD14/KS14 Om—ri4T] é [TT}—0 MODE (PD2)
LCD13/KS13 O-——@ F E——-O LOC (PD4)
LCD12/KS12 oa—{43] g [ }—=0 AGCC (PDg)
LCD11/KS11 Om—-_24] o "_Qq—o VpD2
LCD10/KS10 Oe—a5] ' - F cE
LCDg/KSg Ou=——{28] 6 FM vCO
LcDg/ksg Ow—T47] 5 }#—o0 AM VCO
LCD7/KS7 Ow—{28] jjd——-o’va’
LCDg/KSs Oa—T a9 O [3 }——0 EO2
LCDg/KSg Oa—E0] E 2 }—0 EOy
LCD4/KSq Om—I51] - 1 —0 NC

Ko O '
so (aD) o—={T

K3
K2
K1
ST (INT)

LCD2/KS2 ow—{T1]
LCD1/KS) Ot—— T ]
LCDg/XSp O=—{ ]
COM, 0‘-——@:
comy o=——T]
oNno o—{ 3 |

LCD3/KS3
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PIN No

SYMBOL

|- FUNCTION

DESCRIPTION

| OUTPUT

TYPE

NC

No
connection

This pin is not connected to the internal chip. Therefore, leave
it open or connect it to GND, Voo, etc. :

" EOi
" EO2

Error out

PLL {(Phase Locked.Loop) error output pins.

When the frequency, obtained by. dividing the local oscillation
frequency. (VCO, output) is higher than the reference
frequency. High level is output from these pins. When it is
lower than the reference frequecncy.

Low level is output from these pins . When the two
frequencies are the same, these pins are floated.

This output is input to an external LPF {Low Pass Filter) and is
applied to. a varactor diode through the LPF. EO1 and EO2
output the same waveform so that the pin to be used can be
freely selected. When the radio is OFF, these pins are floated.

CMOS
3-state

VoD1
Voo2

Power

supply input

Device power supply input pin,

This pin supplies 5V+10% power voltage during device
operation (radio, tape, and CD modes). When the diode
matrix NOCLK switch is 1{shorted by diode), when the CE pin
(pin 7) is made Low level, this pin drops to 2.5V and data hold
is enabled. When is a voltage of 0 — 4.5V is SUDD|I6d to this
pin, the data is initialized.

Supply 0 — 4.5V to this pin within 500 ms.

Always connect pins 4 and 8 to the same potential. Vob1(pin
4) is the analog system (PLL, A/D converter, INT, CE) power
supply and Vooz(pin 8) is the digital system (CPU, LCD driver,
IF counter) power supply.

AM local
oscillation
input

" The AM (MW and LW band ) local oscillation output (VCO
output) is input to this pin. When the radio is.turned on and
the MW or LW band is received, this pin becomes active.
Othérwise, it is pulied down internally.

The input amplitudé is0.3VeP-r MIN.
Since there is an on-chip AC amplifier, biock the DC

,cdmponent with a capacitor.

Input

FM

FM local

oscillation
input

The FM local oscillation output (VCO output) is input to this
pin. .
When the radio is turned on and the FM band is received, this
pin becomes active. Otherwise, it is pulled down internally.

' The input ampiitude'is 0.3 Ve - » MIN.
Since t.here, is an on-chip AC amplfifier, block the DC
component of the input signal with a capacitor.

input

E |
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PIN No.

SYMBOL

FUNCTION

DESCRIPTION

OUTPUT
TYPE

CE

Chip enable

Device select signal input pin.

When the device is operated normally (radio, tape, CD,
clock display, etc.), High level is input and when the
device is not used, Low level is input.

However, High and Low levels of 134us or less are not
accepted.

When this pin is Low level, the radio, tape, CD and
display -are turned off and the device enters the data
hold state.

At this time, data hold at low consumption current {10uA
or less) is possible by setting the NOCLK switch of the
diode. matrix.to be described later to 1'(shorted by diode,
no-clock mode.)

Input

AGCC

AGC cut
output

Radic mode AGC(AUTOMATIC GAIN CONTROL) cut
signal output pin.

During -autotuning, the High level shown below is
output.

L @ @ /L

' ©)
50 ms | 40 ms \\ 25010375 m3
[y ) B
AGCC pin o '

1
}

Key on Station present

@ Key on chattering wait
@ Pre-muting
@ Post-muting

CMOS
pushpult

10

LOC

Local output

Radio mode LOCAL signal output pin.

This pin is valid when the initialized diode AUTOLOC

switchis 0.

Each time the key is pressed, the LOCAL

state is inverted. In the LOCAL state, the LCD panel

“LOC” display lights.

When autotuning(seek up/down, scan up/down, auto

preset memory) is performed when the “LOC™ display is
. ON.

High level is output from this pin. The LOCAL state is

common to the FM, VF, MW and LW bands.

When the power is tumed on, this pin goes low.

CMOS
pushpull
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PINNo.| SYMBOL | FUNCTION |.. DESCRIPTION OuTPUT
‘Mode switching signal output pin.
L Its output in each mode is shown below.
L Mode MODE
CE = Low 0
CE = High ; radio, tape and CD OFF 0
Radio mode ' A
, Tape mode )
11 MODE "= |~ Mode'signal CD.mode 0 CMOS
v e OUtpRt: I?| - Tape DK standby’ pushpull
CD DK standby: 1
DK ON
Radio monitor mode - 1
sy : DR (O:Low level, 1:High level)
That is;.when the PLL is operated High level is output from
[ -this pir. Therefore, use it to turn the tuner power on and off,
ste. o - . .
' e ‘ Radio mode band switchmg signal output pin;
its operatxon is described below.
" ‘“Radiomode
When the receiving band is switched by band switch-
ing key, the following is output on each band:
* ~ DK standby mode
Pin
BAND BAND1 BAND:2
MW 0 o]
W 1
12 BAND:, - CMOS
switching VF 1 1
13 BAND2 signal output pushpull
(O:Low level, 1:High level)
- DK standby mode
- DK ON mode
Pin BAND2
BAND BAND: JOPT,
VF 1 1
- Radio monitor mode
Same as radio mode.
- Tape mode
~-CDmode
Low level output
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PINNo. | SYMBOL | FUNCTION | - DESCRIPTION e °¥YT:37
Radio mute signal output pin.
This pin operates as follows:
- Radio mode
Low level is output at radio ON/OFF, band switching,
and receiving frequency switching.
14 ROMUTE . | Radio mute = Tape énd GO mades oMOS
output High tevel or Low Ievel can be selected by MUTESEL pushoul
switch of the diode matrix to be described later.
However, when using the DK.standby or radio. moni-
tor function, set the MUTESEL switch to O and select
low level output.
For more information, see “Mute Output Timing
Chart”.
Tape and CD mute signal output pin at DK ON and
radio monitor ON.
In the madio mode, Low level is output and in the tape
s ATTE Audio mute and CD modes, High level is output. When DK is turned CMOS
output on during DK standby and in the radio' monitor mode, pushpull
Low level is output.
‘For more informhﬁon. see “Mute Output Timing
Chart”.
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OUTPUT
TYPE

PINNo. | SYMBOL FUNCTION DESCRIPTION

AM (MW and LW bands) intermediate frequency (IF)
input pin.

The input amplitude is 0.1 V- p. Since there Is an on - chip
AC amplifier, block the DC component of the input signal with
a capacitor. This pin is valid when the initialized diode matrix
DISAMIF switch is 0. '

| This pin is used for detecting the presence of a broadcast
station during MW and LW band autotuning. The input
frequency ranges and input conditions for determining the
presence of a broadcast station are shown below.

ftem input Frequency
Band Range M(kHz)
Mw 450+ 5
w 450+ 5
Mw 459 + §
w 458 + 5 459 + 0.5
Others MW 450 + 5 450 + 05
Input frequency range @ is the frequency that must be input
within 20 ms after the PLL is locked.
Input frequency range @ is the frequency that must be input
within 40 ms after @ was input. _
When both input frequency ranges @ and @ are satisfied, a
broadcast station is judged to be present and autotuning
stops.
FM band intermediate frequency (IF) input.
The input amplitude is 0.1 Ve-p. Since there is an AC
amplifier on the chip, block the DC component of the input
signal with a capacitor. This pin is valid when the initialized
diode matrix switch ENFMIF is 1.
This pin is used for detecting the presence of a broadcast
station during FM band autotuning. The input frequency
ranges and input conditions for determining the presence of a
broadcast station are shown below.

Input Frequency
Range @XkHz)

450 + 2
450 + 0.5
459 + 2

AM inter-
mediate
frequency
input

Area

16 AM IF Input

Europe 1

Europe 2

FM initer-

17

FMIF

mediate
frequency
input

Area

item Input Frequency

Range @

Input Frequency
Range @

All areas

10.7 MHz % 50kHz

10.7 MHz + 12.5kHz

Input frequency range @ is the frequency that must be input
within 20 ms after the PLL is locked.

Input frequency range @) is the frequency that must be input
within 40 ms after @ was input.

When both input frequency ranges @) and ) are satisfied, a
broadcast station is judged to be present and autotuning
stops.

Input

~ 429
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PINNO. | SYMBOL | FUNCTION' | DESCRIPTION -~ og::gT

In the radio mode, this pin operates as the MONO signal
output pin and m the tape mode, this pin operates as the
NOISE REDUCTION signat output pin.
- Radio mode
Each time the | key is pressed on the FM and VF
bands the output is inverted. When the devnce is set to the
"MONO state by ['MONO | - key, the LCD panel “MONO”
Monaural display lights and high level is output from this pin.
| and noise On the}MW and LW:-bands, this pin becomes low.
18 MONO/NR2 | reduction® | When'the power is tumed on, this pin becomes low. CMOS
, ouput —Tape node ) " C pushpull
o ~This pin is vahd when the diode matnx ENNR2 switch to be
described later is 1. When NOISE REDUCTION NRz is
sélected by pressing the key or NOISE
REDUCTION function key (selected by diode matrix), high
“level is output. At thts time, the LCD panel “NR2" display
‘lzghts
In the radlo monltor and DK ON modes, the “MONO"
" display is inverted and the MONO/NRz pin is made MONO

output by pressing the Key.

- ‘When the power is turned on, this pin becomes low.

LOUDNESS signal output pin.

In the radlo. tape and. CD modes, the output is inverted
‘leach time the rfém key is pressed. When the
LOUDNESS state is selected by | LOUD | key, the LCD -
" panél “LOUD" display lights and high level is output from
“this pin. )
When the power is turned on, this pin becomes low.

CMOS
pushpull .

19 ‘ LOUD LOUD output

Tapg mode AMS(AUTO MUSIC SEARCH) controi signal
output pin.

. AMS signal : lts.butpm is inverted each time the key is CMOS
output pressed. - Y pushpull
) High level is output while the LCD panel “AMS” display is fit.

20 - AMS

430



. DMC 4001-

PINNo. | SYMBOL | FUNCTION DESCRIPTION OUTPUT
PN TYPE
Tape mode metal signal output pin.
Its output is inverted each time the key and
. .| METAL function. key {selected by diode matrix) is pressed.
21 MTL Metal output | When the METAL state is selected with these keys, the LCD | - CMOS
panel * MTL" display lights and high level is output from this | PUSPPYl
pin. .
When the power is turned on, this pin becomes low.
Tape mode noise reduction (NR) signal output pin.
Noise When NRi is selected by the key or NOISE oMOS
22 NR1 reduction REDUCTION function key (selected by diode matrix), the LCD pushpul
Qutput panel “NR1" display. lights and high level is output from this |
pin.
When the CE pin is hi§h level, the output of this pin is
Power inverted each time the key is pressed. cMos
’23 POWER outpit When the power is tumeq on, low level is output. pushpull
. This-pin.can be used to turn the set power on and off, etc.
See: “Application Circuits”. s
Crystal oscitlator connection pin. it connects to a 4.5 MHz
crystql oscnllgtor. , cMOS
24 X0 Crystal When the clock function is used, the accuracy of the clock is XO)
25 Xl oscillator effected by the oscillation frequency accuracy only. nputiX)
Adjust the oscillation frequency while observing the LCD
oscillation waveform and PLL local oscillation frequency.
Device ground pins.
Notice : Always connect pins 26 and 58 to the same
% GND2 Sround potential.
58 GND: rou GND: {pin 58) is analog system ground and.
GND:2 (pin 26) is digital system ground.

A27



[ DMC4001_

PINNo. | SYMBOL | FUNCTION DESCRIPTION 0%?27
Beep output pin when momentary key pressed. A 2.25
kHz and 50% duty square wave is output for approximately
40 ms. This time is equal to the premuting time.
’ When a momentary key is pressed and the state of the
27 BEEP | Beep output LCO panel display o output port is changed (vaiid key) | CMOS
and at the end of 5 seconds hold during preset memory pushpul
scan and scan operations, & beep is output.
To disable the beep, float (leave open) this pin.
The beep output is also used at SK alam at DK standby.
LCD panel segment signal output (pins 28 to 55) and
key matrix key source signal output (pins 40 to 55)-
28 LCDer pins.
to to 56-dot display is performed at the LCD panel by matrix
3 LCD1e LCD segment |  with the COM1 pin(pin 56) and COMz pin (pin 57).
© LCD1s/KS1s 23:,;"" SOUICe | Since LCD1s / KStsipin 40) to LCDo/ KSofpin 55) share the p?;rngiu
to to key source signal and LCD segment signal, to use them
55 LCDo/KSo as key source signals, a reverse current prevention
diode is necessary. For the connection method, see
"Key Matrix Connection™ and “Application Circuits”,
Common signal output to LCD panel.
5 COM: | LOD common | <6 ot display is performed at the LCD panel by matrix ot
57 COMz | signaloutput | with LCDzripin 28) to LCDWKSolpin 56) g
Key matrix key return signal input pin. )
59 Ks Key return Sincé the key source signal output is shared with the CMOS
to ::) signal input LCD segment signal, do not connect a pull-down resis- pushpull
62 tor to this pin.
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PINNo.| SYMBOL | FUNCTION DESCRIPTION OUTPUT
‘ . TYPE
Autotuning SD (Station Detector) signal input pin.
When the voltage shown below is applied to this pin
during the seek operation, a broadcast station is judged to be
present. :
LOCAL
Band
Mode SD Voltage Voo o BV
LOCAL | 285 veomin 2227V
™M
DX 155’ x VDD min 0.977v
MW | LOCAL % Voo min 1211V
LW DX _%5_. X Voo min 0.977v
In the auto preset memory mode, search is performed twice
in the LOCAL mode and once in the DX mode.
The voltage to determine the presence of a broadcast station
63 sD SD input _at this time is shown below. - Input
| LocaL
Band Mode SD Voltage Voo BV
LOCAL 445
. x Vopo min 3.447V
(1st time) 64
M :  Vbp min 2.227v
(2nd time) 64
DX 12.5 :
- \ Voo min 0977V
(3rd time) 64
LOCAL 185 Voo min 1.445V
(1st time) 64
MW
LOCAL 185 \voomin 1.211v
LW | (2nd time) 6
DX 125 , 77
. X Voo min 0.977V
(3rd time) 64
When using the IF count. a broadcast station is detected
when a broadcast station is judged to be present by both IF
and SD pins
Radio mode "ST" (STEREQ) display input pin. »
- Stereo When iow level is input to this pin, the LCD panel "ST"
64 ST _signalinput | giejay tights. This pin is valid only on the FM and VF bands. Input
in the MONO mode, ST is not displayed.
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2.1 KEY MATRIX LAYOUT

Output P input Pin Ks(56) K:(60) Ki(61) Ko (62)
LCD1s/ KS1s (40) M1 (TP1) M2 (TP2) M3 (TP3) M4
LCD14/ KS1a (41) M5 M6 VF VF
LCD1a/ KS13 (42) SEEK DWN SEEK UP SCAN DWN SCAN UP
LCD12/ KS12 (43) BAND - - -
LCD11/ KS11 (44) ME(DISP) MAN DWN MAN UP PSCAN AMEMO -
LCDo0/ KSto (45) LOUD LOC(TP4) MONO(TPS) -
LCDs/ KSs (46) AMS . MR MTL RDMONI
LCDe/KSs (47) — — - DISP
LCD?/ KS7 (48) D ARSE S U RGSE POWER
LCDs/ KSs (49) 4% % D O e A
LCDs/ KSs (50) ' A :
LCDs/ KS4 (51)

LCDs/KS3 (52)
LCD2/KS2 (53)
LCD+1/ KS+. (54)
LCDo/ KSo (55)
B () :PinNo
2.2 SWITCH CONNECTION Kn
[ ] vommaromn e
LCDm / KSm B
Kn Voo Kn
77 e, !i(/ .
LCDm / KSm ~  LCDm/KSm
Kn

: Diode matrix i
LCDm / KSm —

Kn

LCOm/KSm —™ 1~
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85378001
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DMC 4001

A

9s3/9a01
Ss3/Sa0n

sy

3

LCD segment outputs

l511§0u49|l48]l411461F%IPHFEFHFHF%EQEE

Pan ¥

[52]LCD3/

53]LCD2/KS2
(S4]LCD1/KSy
[55]LcDo/KSo

i
-
id
T«
Al
i&
T
<
id

&
TV
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2.4 DESCRIPTION OF KEY MATRIX

2. 4.1 Momentary Switch

Symbol Function

In the radio mode, these keys are used to call and write preset memory. in the tape mode, these are
used as tape function keys by initialized diode ( ENTPK, KAMS, KNR, KMTL ).

- Radio mode
Preset memory call and write keys.
One key can memorize the FM1, FM2, FM3 VF, MW1, MW2 and LW bands independently (max. 6
bands).
The following operations are performed according to the state of M2S of the initialized diodes :
M2S ~ Description

The devioe is placed into the 5 seconds preset memory write mode by pressing the

| ME | key during frequency display. When one of the keys [M1 (rp1)] to - | M6 ] is
pressed during this 5 seconds, the curent receiving fraquency is written to the preset
memory comesponding to the pressed key.

w When the key is held down, writing is not performed. Dunng wmlng. radio
muting is not output.
R{ Example - =
P — 40 sec or 50 {40
MI(TP1) | ROMUTE Pin ms | ms shorter g g
. | Output BEEP seep
M2(TP2) T . l
Key Operation ~
M3(TP3) E Key operation [ ME I ;:‘y @ ;'FVF (1"‘!’11)
oeviy |
%] 9. 'e0t,  lapi.,

When. the same preset memory key is pressed while the current preset memory contents are
being received, the same operation is performed.

In the radio mode, when the device is in the memory unwritable state, when one of
the [ M1 (TP1)| to | M6 | keysis pressed, the preset memory contents corresponding

to the pressed key can be called.
¢ | Example :
BEEP
[———— 50 | 40
A ROMUTE Pin ws | ms 375 10 500 ms.
Output
) K
) M1
L Display (TP1)
N 0
[TRT] Li P Lt e

When the same preset memory key is pressed while the current preset memory contents are
being received, no operation is performed. However, if the clock is being displayed. -
BEEP is output and the display switches to frequency dispiay. Radio muting is not output.
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Symbol - Function

M28 Description

When one of the key | M1 (TP1y| to M6 is pressed for more than 2 seconds,
the preset memory-corresponding to the pressed key is writtten. .
At the end of writing to the preset memory, radio muting is output as acknowlegment.

BRI 50 40
RDMUTE PIN
Output Lmi B 2 sec | ms ‘250 to 375 mi
[l -t -
w B
£
R Key Operation Um (rpﬂ to L M6 1 keyOn P
1
T . e
Display Frequency or Preset memory number of
E Clock Display pressed key and frequency

received last are displayed.

When the same preset memory key is pressed while the current preset memory contents

M1 (TP1) are being received, nothing is performed. However, if the clock is being displayed, BEEP is
- output when the key is released or after 2 seconds and the display switches to frequency
M2 (TP2) display. At this time, radio muting is not output.

If a key is pressed during the seek operation, the call operation is immediately performed
(2 second count is ignored).

When a LM1 (TPﬂ to l Mé I key is pressed and released within 2 seconds, the
preset memory contents at the time the key was released are called.

T

RDMUTE PIN l 50 Within 40 | 37510500 ms
Output ‘ms . 2 sec S ms| _
[ P -t L
B
© E
A Key FE
L Key Operanonl M1 (rpﬂ to L M6 ]key On
L| Display - > Lt
Frequency or | Preset memory number of | Preset memory number of

Clock Display | pressed key and frequency | pressed key and called
received last are displayed. | frequency are displayed

When the same preset memory key is pressed while the current preset memory contents
are being received, nothing is performed. However, if the clock is being displayed, Beep is
output and the display switches to frequency display. Radio muting is not output,

if a key is pressed during the seek operation, the call operation is immediately performed.
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Function

M3 (TP3)

JIE

When the power is turned on, the frequency shown. below are written to M1 to M6 to facilitate set
adjustment.

o~ Memory M1 M2 M3 M4 M5 M6
M| 875 877 923 | 963 105.9 87.5

Europe 1 MW1 522 603 954 . 1386 522 522
Europe 2 Mw2| 522 621 1008 1530 522 522
Sl w 144 155 208 256 144 144

Y M| 875 879 | 71 106.1 87.5 87.5
U.S A3 MW1| 530 620 1010 1490 530 530
Australia, FM1| 875 87.9 “97.1 105.1 875 875
Middle East MWi| 831 | 612 963 1395 531 531
Japan Mt 760 | 764 85.6 76.0 76.0 76.0
MW1| 522 603 . 954 1386 522 522

Central and M1 | 875 87.9 971 105.1 87.5 87.5
South America | Mw1| 520 565 760 1000 1400 520

Thelowest‘requencyofeacharealsm toM60ftheFM2 FM3, VFandMW2bandsofotherthan
Europe 1 and 2.
- Tape mode
ThesekeyscanbeusedastapefuncnonkeysbymeansoflnltxaﬁzeddiodematﬁxswitchesENTPK
KAMS and KMTL.
For the keys that can be used, seethedlodematnx Foradescnphonofeachkeyoperaﬂon seethe,

| AMs |.{ NR |and ML |keyitems.

\

VF

VF{traffic information) broadcast station search key. Its operation is described beiow.

When this key is pressed in the radio que (FM, MW or LW band), the LCD panel “VF~ display and
Bandz pin output are inverted. o

When this key is pressed, the VF band is selected and 375 to 500 ms later, whether or not there is a
broadcast station{IF count and SD check) and SK signal are detected. If no VF broadcast station is
judged not to be present (The presence ‘of a VF broadcast station is determined by the presence of an IF
count , SD signal and SK signai),autotuning starts from that frequency.

When the first broadcast station is detected, that frequency is held until the autotuning key is pressed
thereafter, even when there is no SK signal. . :
When the IF count and SD check are judged to be present, the autotuning operatlon is the same as
normal autotuning, except that the SK signal is detected after 375 to 500 ms.

Autotuning(seek up) is performed automatically only when VF band is selected by key for
the first time. Autotuning is not performed automatically even if another tuning key (other than autotuning)
is pressed.
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Symbol

Function

To.reset the VF band, press the I VF ‘ key or | BAND

- The VF.band has 6 independent memoaries. The last channel is also mdependent

When the device is set to the tape or CD mode by TPSET or CDSET switch while on the VF band, it
switches to the DK standby mode, The device also switches to the DK standby mode when the
VF | key is pressed in the tape-or CD mode. In the DK standby made, all the keys, other than the
s BAND ‘| key, are valid. When the DK switch is set to ON in the DK standby mode, the device switches

L v ]

to the DK ON mode. In the DK ON mode, radio muting (ROMUTE pin) is- tumed off and audio muting
(AMUTE pin) is turned on. . '
When both the SD and SK signals or one of signals are lost during VF band reception{including TAPE or
CD DK standby mode), BEEP is output.

The SD and SK signals are checked 512 times once every 30 ms and if there are no SD and SK signals
for 256 times or more, BEEP i s output. ‘
For BEEP, 120 ms ON and 120 ms OFF are output 5 tlmes. respectrvely

PSCAN
AMEMO

Preset memory scan and auto store memory key.

. The auto store memory. function is enabled when initialized diode DISAMEMO.is 0.

When: the auto-store memory s used (DISAMEMO = 0}, when this key is pressed and released within 2
seconds, preset memory scanning is performed. When this key is held down for more than 2 seconds,
operation switches to auto store memory operation.

When the auto store memory is not used (DISAMEMO = 1), the preset memory scanning operation starts:
the moment the button Is pressed. )

The preset memory scan and auto store memory operations are descnbed below.

(1) Preset memory scan operation
The preset memory contents are called automatically every 5 seconds.
If other than the current preset memory is being received, the preset memories are called from M1, and
if a present memory is being received the preset memories are calisd from the next preset memory
(for instance , from M4 if M3 is being recsived) sequentially every 5 seconds.
This operation is shown below.

Example WhenFM1»bandbsingrsoei'ved.
FM1 o
[—oM1-—-'M2—~M3—»M4—»M5-—'M6—|.

Other than preset =~ M3 being received
memory being re- on FM1 band
ceived on FM1 band
This operation is the same for the MW bands (MW1, MW2) and LW band.
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Symbol . Function

When the next preset memory is called at the end of 5 second hoid, BEEP is output.

During 5 second hold, the preset memory number display flashes at 1 Hz (duty 50%). The “ch” display
does not flash.

To stop at that preset memory during 5 second hold, press this key again, or press the same preset
memory key as the preset memory being received. Writing of preset memory {for example, writing to M5
during M1 hold) is also possible, but the preset memory scan operation ends when the preset memory
was written.

The presset memory write operation during 5 second hold is described below.

M2S Description

When the |I| key is pressed, the device enters the 5 second memory write mode.
Writing Is performed by pressing a |M1 TP1) ] to| M6  |keyin the memory writable
mode. At the end of writing, auto preset memory scanning stops. In the memory writable
0 mode, the “ch” display flashes. If no operation is performed within 5 seconds, the next preset
memory channel is called and auto preset scanning continues.

It the [I] key is pressed again in the memory writable mode, the memory writable
mode is canceled and the next channel is called 5 seconds after the key was pressed.

Whena [M1(TP1)] to [ M6 | keyis pressed for more than 2 seconds, the frequency
currently being received is written to the preset memory commesponding to the pressed key.

1 | Auto preset scanning ends when the frequency was written to the preset memory (2 seconds
after the key was pressed).

PSCAN
AMEMO

When one of the following keys is pressed during preset memory scanning, preset memory scanning
stops and the operation of the pressed key is performed.

| MAN UP | [ MANDWN] [ SEEKULI ISEEKDWN]

| SCAN UP | ISCANDWNI[ VF |

Memory call key other than memory being received (held)

Band switching key ) :

When one of the following keys is pressed during preset memory scanning, after the operation of the
pressed key is performed, preset memory scanning is continued. . .

LOUD | | LOC (TP4) | rMONO (rps)J
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Symbol

Function

F)(arﬁple) FM band (FM1, M1 = 89.1MHz, M2 = 81.9MHz, M3 = 93.1MHz, M4 =95.1MHz)

M2S =0
BEEP BEEP BEEP BEEP BEEP BEEP BEEP
ROMUTE Pin L l 5sec I I 5 sec l fLess than 5 50c Less tnan5 sec 5 sec | _l | |
— e
Qunt_ | f 1
Key [Toc :
opera- |PSCAN e I ME ME
tion 1
- L'F LOC LOC Loc
. I a1 oCt oc
. < ] 7 a '
Dmp;ayg,f' BR{W iend 9.1 {ch3 . len3 ‘_l.l'lcf:‘j . feny
waw -~ LOC LOC Preset Scan
Start 91 5' 5‘ ."’q / Stop
l.Jehe J.:chs 2.0 chy
(2) Auto store memory

This operation searches for a broadcast station and writes it to preset memory automatically.

- Broadcast station search is peﬂormed in the up direction, starting from the frequency currently being
received.

If the preset memory channel which is written is receiving the current preset memory, it is incremented
from the preset memory channel being recsived (from M3 if M3 is being received). If a channe! other than
a preset memory channel is being received, the preset memory channel which is written is incremented
from M1, When broadcast stations are stored up to M6, the auto store memory operation ends.

The auto store memory operation broadcast station search method.in the LOCAL mode and DX mode
differs as shown below.

-DXmode
The frequencies are searched in the up direction, starting from the frequency currently being received,
and ends when the preset memories are written up to M6 or all the search frequencies were searched

Exampie 1) USA1, FM band 89.5MHz (M3) reception

Frequency 89.5 89.6 Seek 915 919 940 962 995 915
Display ch3! ch3 ch3 ch4 ch4 ch5 ché
. Staton  Station Staton Station ! Auto Memory
cversen [ |
[ 55 | u we ws e sop
Write Write  Write Write
Example 2) Japan, FM band 78.0 MHz reception
Frequency 78.0 78.1  Seek 90.0 76.0 779 780
Display Fem No chi ch1  chi
. Station ’ 1
Operaﬂon. 1 Cycle 1-Auto Memory
No Station Stop

For auto store memory in the DX mode, the SD pin broadcast station detection level is :
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Symbol R Function
Band | Lowest Voitage to Determine the Presence of Station
M
© MW 125 _
LW —— X Voo 0.977VatVpp =5V
VF

- LOCAL mode ~ : :
The frequencies are searched in the up direction, starting from the frequency currently being received.
in the LOCAL mode, the SD detection level is changed and the frequencies are searched twice.
In the DX mode, the freqencies are searched once. When the praset memories are written up to
M6 during this time or at the end of 3 searches, the auto store memory operation ends.
Example) Europe, AM band 1422 kHz reception

Frequency 1422 1531 Seek 1611 1620 522 1413

- — - - — e i — e
Display t chi cht ¢h2 ¢h2 - ¢h2
~ i Station
Write
(LOCAL, 1st Time)
[__1422 1620 522 1413
— e e m—————— - — = -
¢ch2 ch2 ch2
‘ (LOCAL, 2nd Time)
PSCAN 1422 1620 522 695 1413
Loz . l620 522 g5 113
ch2 ch2 ch2 ch2 ch3
: Station
M2
(DX 1st Time) Write

L1 422

Auto Memory Stop
The SD detection level for LOCAL mode auto store memory is :

Band Mode Lowest Voltage judged a Broadcast Station
LOCAL 44.5
1st time 64
FM | LOCAL | 285

= x Voo 2.227V at Voo = &V
VF | 2ndtime 64

X Voo - . 3.447V at Voo = 5V

DX 125 Vo 0.977VatVoo =5V
1st time 64 i
LOCAL | 185 oo 1.445V at Voo = 5V
1st time 64

MW | LOCAL | 158 0 4211Vat Voo = 5V

W | 2ndtime | 64
OX | 125 o  0.997V at Voo = 5V
1st time 64 .
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Symbol Function:
When the auto local function is used, each time the key is pressed, the local mobe is
switched as shown below. :
LOCAL1 — LOCAL2 — DX — auto memory stop )
m When the local mode is switched, the auto memory operation is repeated from the frequency at which is

started. When the auto mémory operation was stopped, if even one broadcast station was written, .
operatlon shifts automatlcally from the preset memory when the auto memory operation started to preset

.scan operation.

|

Autotuning (seek operation) key. ;

The frequencies are incremented ( key) or decremented ( key) in 1
channel space and whether or not there is .a broadcast station (IF count and SD signal) is detected at -
each receiving frequency and when there.is a broadcast station, that frequency is held.

On the VF band, when there is judged to be a broadcast station by IF count and SD signal the SK switch
is checked 250 to 375 ms later and if there is an SK signal, that frequency is held.

When seek up (seek down) reaches the highest (lowest) frequency, it returns to the lowest (highest)
frequency and, that is, sawtooth wave mode tunlng is performed. S

The channel seek up (seek down) operation is shown below:

Seek Up ) Seek Down

1 channel space
L
- )

Forthe S (slow) and F {fast) IF count conditions, see the FMIF pin and AMIF pin above.
For the 1 channel space frequency width, see the receiving frequencies above.

When band switching is performed during the seek operation {no broadcast station), when switching
retuns to the same band and when the radio is turned off {including mode switching) and then turned ~
back on, the frequency at which seek started is received. '

The keys that are valid during the seek operation are shown in the following table.

Keys that are not shown are invalid.( | POWER Ikey isvalid)

When using the | SEEK UP I andl SEEK DWN I keys, set the AUTO 500 switch (diode matrix)
to 0.
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Symbol . Function

When the auto local function is used, the local mode is switched as shown below each time the
[ SEEKUP | or | SEEKDWN | keyis pressed.

LOCAL — DX — seek operation stop

When the local mode is switched, seek is repeated from the frequency at which it started.

Key Operation

-| SEEKUP | key during seek up and key during seek down

Seek stops and returns to the frequency at which it started.

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

[ SEEK DWN lkeyduringseekupand key during seek down
Shifts to the operation of the pressed key {to seek down during seek up) from
the frecuency when the key was pressed.

Key transfer operation is also enabled.

NUP Scan up (scan down) operation starts from the frequency when the key was

- pressed.

1y e

c
o
_—

| SEEk up |

Seek operation stops and returns to the frequency when seek started.

. Seek operation stops and the band is switched sequentially as shown bslow.
I:FM1—>FM2—»FM3—- MW1 — MW2 — |.w—I

However, bands disabled by receiving area and DISFM3, ENMW2, and DISIW
switches are skipped. )
When switching returns to the same, it becomes the frequency when seek started.

The preset memory contents of the pressed key at the time the key was pressed
are called without regard to the state of the M2S switch.

Sesk operation stops and the key operation is performed.

Seek operation stops and preset scanning is performed.

S

LOUD
The operation of the pressed key is performed.
LOC (TP4) § . .

The seek operation continues.

MONO (TPS)
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Function

Auto tuning (scan operation) key.
The frequencies are searched up (| SCANUP |key) or down (| SCAN DWN |key) in 1 channel steps

_and whether or not there is a broadcast station ( IF count and SD signal ) is detected at each receiving

frequency and when a broadcast station is judged to be present, that frequency is held for 5 seconds,
On the VF band, whether or not there is an SK signal is detected as well as seek operation. If no
operation is performed during this 5 seconds, the seek operation is repeated and the next broadcast
station is received sequentially every 5 seconds (scan operation). . ’
During this 5 seconds hold, the frequency display flashes at 1 Hz (duty 50%).

At the end of the 5 seconds hold, BEEP is output.

Seek operations (channel up/down method, AUTOSTP switch and IF count, SD detection, SK signal
detection)vare the same as the I SEEK UP 1 and l SEEK DWN ]keys. When the radio is turned off
(including mode switching) and then turned on, the frequency held last (when there is not even 1
broadcast station, the frequency when the scan operation started) is received.

The operation of each key during seek operation (other than at 5 seconds hold) is shown below.

Operation
- [ scanuP | key during scan up and | SCAN DWN | key during scan
down

Scanning stops and returns to the frequency held last.
However, when the auto local function is used, the local mode is switched.

- | SCAN DWN | key during scanupand | SCANUP | key during scan

3|

down
Operation shifts to operation of the pressed key from the frequency when the
key was pressed. '
SEEK UP . . )
Scanning stops and seek operation starts from the frequency when the key was
SEEK DWN pressed.
Scanning stops and returns to the frequency held last (when a frequency was not
MAN UP held, returns to the frequency when scanning started).
Scanning stops whenever any of these keys is pressed even though the AUTO500
MAN DWN

switch is 1 (when the I MAN UP ] or l MAN DWN ] key is pressed for
more than 0.5 seconds; seek is performed).

Scanning stops and the band is switched sequentially as shown below.
I—~FM1 — FM2 — FM3 — MW1 — MW2 — LW—]

However, bands disabled by receiving area and DISFM3, ENMW2 and DISLW
switches are skipped.

When switching returns to the same band, the frequency held last is received.
When a frequency was not heid, the frequency when scanning started is received.
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key is valid.)

Symbol Function
Key Operation
M1 (TP1) ) ) .
When a key is pressed, scanning stops and the preset memory contents of the
_to pressed key are called without regard to the state of the -‘M2S switch.
l VF I Scanning stops and operation of the key is perfgrmed.
:MSg;NO ) Scanning stops and preset séan is performed from M1.
LOC (TP4) The operation of the bressed key is performed. Seek (scan operation) continues.
MONO (TP5)
SCAN UP Momentary keys 6th'er than those described above areinvalid. (However, the

Operation of each key during 5 second hoid is shown below.

Key ] ‘ Operation
- | SCAN UP | key during scan up and SCAN DWN | ey during scan down
I SCAN UP | " Scanning stops and the frequency being held is locked in.

SCANDWN | .

SCAN UP key during scan

- | SCAN DWN | key during scan up and
own

d .
And then the oWatim of the pressed key is perform_ed.

[ | SEEKUP

SEEK DWN

Scanning stops and a seek starts from the frequency being held.

N UP

z
1S
2
4

Scanning stops and operation of the | MAN UP | of | MANDWN | keyis
performed from the frequency being held.

Scanning stops and the band is switched sequentially as shown below.
|——~ FM1 — FM2 — FM3 — MW1 — MW2 — LW—]

However, bands disabled by receiving area and DISFM3, ENMW2 and DISIW
switches are skipped. When switching returns to the same band, it returns to the
held frequency. - :
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SCAN UP

Key

Operation

]

- When the M2S switch is 1, this key is invalid.

- When M2S switch = 0
Each time the key is pressed, the memory write state is inverted as shown
below. '

(i) Less than  sec | 5 s6C
Seek Hold I Hold Seek

Operation tation Y

| Mermory Writable

ispley 11 11| G0
sk XA

-
C
(W}

111
CIU.I ch

Less than Less than
(ii) 5sec. |. 5sec :| 5 sec
Seek Hold | Hold | Hold - Seek

g:yeraﬁon Station

Display oif1 ’ )

9.1 |80

When a l M1 (TP1) J to I ’ M6 ] key is pressed in the memory writab
le state, data is written to the present memory corresponding to the pressed key.

Scanning is canceled and the key operation is performed.

‘Scanning is canceled and the key operation is performed.

LOUD

Eals

LOC (TP4)
MONO (TP5)

The operation of the pressed key is performed.
Scanning continues.
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Symbol Function

Key Operation

o When M2S switch =0

- Memory unwritable state.

The scanning operation is canceled and the preset memory contents cor-
responding to the pressed key is called.
- Memory writable state (See the E_ME—_—_] key below.)

The held frequency is written to the preset memory corresponding to the
pressed key and the memory writable state is canceled. Then, the hold
state s heid for 2 seconds. If an operation is not performed
during this time, the next station is searched.

(Example)  jLess than 5 sec Less than 5 sec 2 sec

Seek i Hold ; Hold' Hold Seek
. M1
O on o0 [ve] [
Memory Writable
nn N 0N n '
M1 (TP1) : USPBVE"U.U DlU.' L' ol ch qU.l' chi ql’la

. WhenM2$switch=1

- When key released within 2 seconds

M2 (TP2)
SCAN UP The preset memory contents corresponding to the pressed key are called
M3 (TP3) and the scan operation is reset the moment the key is released.
I SCAN DWN
i .
Less than 5 sec
ROMUTE Pin 2 sec
EE Seek | Hold Hold M1 Call
. M1 M1
Station (TP1) | K@Y | (vp1) | Key
Displ nn n i ni an
soey Q00 Q. 1 Q0. 1w qL‘.uch:
~ When key pressed for more than 2 seconds Contents of M1

The held frequency is written to the preset memory cormresponding to the
pressed key 2 seconds after the key has been passed for 2 seconds. 2
seconds after the end of writing, hold ends and the next station is searched

(seek operation).
(Example}
BOMUTE Pin{__Less than 5 sec 2 sec 2 sec
Seek | Hold Hold Hold | Seek
: M
Station E,E'Key _.Pres Sod
ann an n Continuousis'(-’ ‘Oﬂ 5
] ] ] !
.U (A} qU.lch: ‘ U len! l UL
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Symbol
Receiving band selection switch
It is valid only in the radio mode.
Each time this switch is pressed, the band is switched sequentially as shown below.
l—~ FM1— FM2 — FM3 — MW1 — MW2 — W ——1
BAND However, bands disabled by receiving area and DISFM3, ENMW2, and DISLW switches are skipped.

When the band is switched (FM1 -FM2 + FM3 » MW1 + MW2)in the same band (FM, MW),

the band display and last channel chénge.
When the key is pressed during VF band reception, the VF band is reset and the device
returns to the band received last.

In the radio mode, during frequency display, this key is used as the preset memory writable state setting
key and during clock display (CE = High), this key is used with the and
keys as the clock adjustment key.
When the M2S = 0, this key operates as the preset memory writable state and clock adjustment key.'
When M2S = 1, this key operates as the preset memory writable state and clock adjustment key. When
M2S = 0, use the m key to switch the display.
This key operation is described below.
o Radio mode frequéncy display
This key is used as the preset memory writable state setting key.
it is valid ony when the initialized diode M2S switch is 0.
When this key is pressed, the device enters the preset memory writable state for 5 seconds '
and the cument receiving frequency is written to the preset-memory corresponding to the pressed
key by pressing the I M1 (TP1) Ito I M6 | key. if the - key is
pressed continuously at this time, the write operation is not performed.
During the preset memory writable state, the “ch” display flashes at 1 Hz (duty 50%). If preset
memory is being received, the preset memory number flashes also. ‘
This key is invalid during the seek operation (including seek operation at scanning).
However, it is valid at 5 seconds hold during the preset memory-scan and scan operations.
Each key operation in the preset memory writable state is shown below.

Key Operation

The frequency being received when a key is pressed is wi"rm_an to the preset
memory corresponding to the pressed key.

M1 (TP1)
to
Muting is not output.
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Symbol - Function

Key Operation

SEEK UP

Y

Preset memory write mode is reset and each key oberation is performed.

2|8

J i (s

up

The preset memory writable state is reset and the band is switched sequentiaily
as shown below.

r-'FM1-—'FM2—* FM3 — MW1 — MW2—-vLWj

However, bands dfsabled by receiving area and DISFM3, ENMW2 and DISLW
switches are skipped. S -

The preset memory writable state is reset.

—
4
m

j
-
2
[w]

_—

8
]

The preset memory writable state is held and each key operation is performed.
MONO (TP!

Q

Keys other than those described above (except the POWER key) are invalid.
When the radio is turned off and then turned back on (ncluding tape and CD mode switching) in the
preset memory writable state, the writable state is released.
o Clock display
This key is used as the time adjustment key.
The minute and hour digits are adjusted as shown below by pressing the and
MAN DWN | keys while pressing the Ek&y

"~ Hour adjustment
The hour is advanced one hour each time the m key is pressed. When the key is heid
down for more than 0.5 seconds, the hour changes continuously at a speed of 4 hours/
sec (1 hour in 250 ms) untit the key is released.
The minute digit and seconds count are not affected.
- Minute digit adjustment .
The minute digit is advanced one minute each time the key is pressed.
When the key held down for more than 0.5 seconds, the minute digit changes at a speed of 8
minutes/sec (1 minute in 125 ms) until the key is released. Cany to the hour digit is not performed.
Each time the minute digit is adjusted, the seconds count is reset.
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Symbol Function
' in the radio mode, these keys are used as the receiving frequency up/down keys. During clock display,
these keys are used with the IE key as the clock adjustment keys.
" Their operation is shown below. :
o Radio mode ’ , )
These keys opérate as shown below, depending on the setting of the initialized diode matrix AUTO 500
switch, -~ . i
- Operation by AUTO 500 switch
AUTO500 | o ~ Description
Each time a key is pressed, the frequency is incremented ( | MAN UP | key)
or decremented (| MAN DWN | key ) one step (1 channel space).
When the key is held down for approx. 0.5 seconds, the ‘frequency changes
'cbminuously at a speed of approx. 50 ms per step until the key Is released.
Example 1) When key released within 0.5 seconds
— Within :
RDMUTE | 0.6 sec
Pin -
{ H ¢ ¢ 4 v
) MANUP | Key OFF MAN UP | Key OFF | MAN UP | Key OFF
. 0 2
: Frequency. 876 . I - 877 ‘ 87.8
| MANDWN Example 2) When key held down for more than 0.5 seconds
ADMUTE | Approx. 05 sec__|
) —
Pin * *
F
o oo
87.5 \ 87.6 I 87.7 l 87.8 I 87.9 I 88.0 ] 88.1
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Symbol Function

AUTO 500 Description

Each time a key is pressed, the frequency is incremented ( Key)
or decremented ( m key ) one step. When the key is held down
for more than 0.5 seconds, the seek operation ( seek up for and
seek down for m ) starts at the point after 0.5 séConds. This seek
operation is the same as that of the | SEEKUP | and | SEEKDWN | keys.
After the key was held down for more than 0.5 seconds, the seek operation
continues even if the key is released.

Example 1) When key released within 0.5 seconds

R [ r

} { 4 R 4 t
ey OFF  RANTDP] Key OFF [uaR UF ey OFF
87.5 | 87.6 I 87.7 | 87.8
1
Exampie 2) When key held down for more than 0.5 seconds
ROMOTE | _Approx. 0.5 sec l_
Pin ’
MAN UP| Key OFF
875 l 87.6 ' 87.7 I 87.8 ' 879 I 88.0

'__—J SD.’ IF ’ ’ SD.’ IF

IF and SD check is not i .
performed at the it No Station .~ Station

1 channel up.

When the AUTO 500 switch was set to 1, do not use the | SEEK UP{ and

« During clock display ‘

When the clock is displayed and the | ME ] key was pressed and held, the minute and hour digits
are adjusted by pressing the [MAN UP| and  [MAN DWN| keys.
For a description of the minute and hour digits adjustment method, see the [—_F\F__] key above.

L.OUD (LOUDNESS) control key.

It is valid in the radio, tape and CD modes.

Each time this key is pressed, the LCD panel “LOUD" display and the LOUD pin (pin 19) output are
inverted. ‘

The LOUD state is held even when radio, tape and CD mode switching is performed.

When the power is turned on, the OFF state is set (“LOUD" display OFF, LOUD pin Low level).
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Symbol

Function

LOC (TP4)

In the radio mode, this key is used as the LOCAL {LOCAL/DX) control key. In the ftape mode, this l;ey is
used as the tape function key by the initialized diode.
- Radio mode
This key is valid only when the initialized diode AUTOLOC switch is 0. .
Each time this key is pressed, the LCD panel LOC display and the LOC pin {pin 10) output are
inverted. '
High level is output from the LOC pin while “LOC" is displayed.
The FM, MW and LW bands common VF band.is the same as the FM band.
When the power is turned on, the OFF state ( “LOC" display off, LOC pin Low level) is set.
- Tape mode
When the initialized diode ENTPK switchi is 1, this key is used as the AMS, NR (NOISE REDUCTION)
or MTL (METAL) function key. For whether the AMS, NR or MTL function is selected, see the
initialized diode KAMS, KNR and KMTL switches above. .
When the AMS, MTL or NR function key is selected, operation is the same as the AMS
L MTL J and [ NR Jkeys. See the description of each key.

MONQ (TPS)

In the radio mode, this key is used as the MONO control key in the tape mode, this key is used as the tape
function key by the initialized diode.
- Radio mode
This key is valid only in FM and VF bands. :
Each time this key is pressed, the LCD panel “MONQO" display and the MONO/NR: pin (pin 18) output
the inverted. High leve! is output from the MONO/NR: pin while *MONO" is displayed.
When the power is tumed on, the OFF state is set {“MONQ" display OFF, MONO/NR: pin Low level).
- Tape mode
This Key can be used as the AMS , MTL or NR function key by the initislized diode ENTPK, KAMS
KNR, and KMTL switches.
See the ENTPK, KAMS and KMTL switches items. :
When the AMS or MTL function is selected, this key operates the same as the
AMS l or | NR ] key. See the description of each key.

In the radio monitor and DK ON modes, this key operates as the MONO control key.

MTL ( METAL ) contol key.

This key is valid in the tape mode.

Each time this key is pressed, the LCD panel “MTL" display and the MTL pin (pin 21) output are inverted.
High level is output from the LOC/MTL pin while “MTL" is displayed.

When the power is turned on, the OFF state is set ( “ MTL" display OFF, MTL pin Low level).
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Symbol

Function

NRs (NOISE REDUCTION) and NR2 oontrol key.
This key is valid in the tape mode. .
Its operation depends on the setting of the initialized diode ENNR2 swutch as shown below.

ENNR2 S . Key Operation

Each time this key is presséd. the LCD panel “NR1" display and the NR1 pin (pin 22)

0 output are inverted. .

High level is output from the NR1 pin whhe NFh is displayed. :
When the power is turned on, the OFF state is set { “NR1” display OFF, NR1 pin Low level).

Each time this key is pressed, the display and output are switched as shown below.

“NR1" display OFF S “NR1" display ON

— NRipinlow - — < > NP1 pin High —_—
“NR2"™ display OFF . “NR2" display OFF
MONO/NRz pin LOW. MONO/NR2 pin LOW
“NR1" display ON
NRs pin LOW

“NR2" display ON
. MONO/NR2 pin HIGH

When the power is turmed on, NR and NRz are both tumed off.

AMS

AMS (AUTO MUSIC SEARCH) control key.

This key is valid in the tape maode.

Each time this key is_pressed, the LCD panel “AMS" display and the AMS pin (pin 20) output are
inverted. High level is output from the AMS pin while “AMS” is displayed.

When the AMS pin is high level (AMS mode), if the TPSET switch is ON, the AMS pin holds the high level
output even if the mode is switched to the CD or radio mode.

When the power is turned on, AMS is turned off ( “AMS” display OFF, AMS pin Low level).

Radio monitor key.

This key is valid in the tape and CD modes.

Each time this key is pressed, the radio monitor mode is inverted. In the radio monitor mode, the LCD
panel “RDMONI" display lights.

In the radio monitor mode, alf band tuning operations are possible and radio muting (ROMUTE pin) is
turned off and audio muting (m pin} is turned on.
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Function

Display switching key.
This key is valid when. the initialized diode NOCLK = 0 (clock), M2S = 0
The display switching operation is shown below.
o Raido mode
Each time this key is pressed, the frequency display and clock display are switched.
This key is invalid at seek, scan and auto preset scan.
Operation.according to the setting of the initialized diode PRIO? and PRIO 2 switches is shown below.

PRIOt1 | PRIO2 Prlonty Description
- Display .
0 0 None Each m:ne the D[Sp key is pressed, the frequency display and
clock display are switched. .
When the key is pressed during frequency display, the clock
0 1 Frequency | is displayed for 5 seconds. Whenthe | DISP | key is pressed during
display the § seconds clock display, the display returns to the frequency
" display.

When the kay is pressed during clock display, the frequency
Clock | gisplay is displayed for 5 seconds. When the key is pressed
! 0 display | during the 5 seconds frequency display, the display returns to the

clock display.

When the device is switched to the radio mode, display starts from frequency display.
o Tape mode
The Key is invalid.
o CD mode .
Each time this key is pressed, the "' 1 =" display and clock display are switched.
Operation according to the setting of the initialized diodes PRIO1 and PRIO2 is shown below.

prIOT | PRIO2 | PO Description
Display
- : e
0 0 None Each time the‘ key is pressed, the “I =" display and clock
display are switched.
When the key is pressed, dunng =" display, the clock is
0 1 “ displayed for 5 seconds.
di;play When the key is pressed during the 5§ seconds clock
display, the display returns to the “,'_ =" display.
When the key is pressed during clock display, the “{ ="
) 0 Clock display is displayed for 5 seconds.
When the key is pressed during the 5 seconds “f "
display, the display returns to the “! ;" display.

When the device is switched to the CD mode, display starts from “,’: o display.
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Symbol o  Function

This key is used when. turning the radio ON and OFF momentary key, controlling the

illumination, etc.

This key is valid only when the CE pin is High.

The POWER pin (pin 23) output is inverted b ing this key.
POWER pin (pin 23) output i Yy pressing ay.

When using this key, set the RDON switch (diode matrix ) to 0.

The radio is turned on and off by turning the transistor switch RDON ON and OFF with the
output of the POWER pin.

For details, see “Mode Transition” and “Application Circuits”.
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2.4.2 Alternate or Transistor Switch

Symbol

Function

CDSET

CD mode setting switch.

This switch is valid only when the CE pin is high level.
The CD mode can be set by setting this switch to ON.
For details, see “Mode Transition” .

TPSET

Tape mode setting switch.

This switch is valid only when the CE pin is high level.

When this switchis set to ON when the CDSET is OFF, the device is set 1o the tape mode.
For details, see “Mode Transition” . '

RDSET

Radio mode setting switch.

This switch is valid only when the CE pin is high level.

When this switch is set to ON when the CDSET and TPSET switches are OFF, the device is set to the
radio mode.

For details, see "Mode Transition” .

When using this switch, set the RDON switch (diode matrix) to 0.

FF

Tape mode fast forward signal input switch.
The tape fast forward display (< [>) lights as shown below according to the state of the RL switch.

FF RL Display
4

0

-joOoi{=]0

4
<
>

« : Light ON, < :Flash (2Hz)
0:OFF 1:0ON

SK

VF broadcast station SK signal input switch.

When this switch is set to ON on the FM and VF bands, the LCD panel “SK™ display lights. On the FM and
VF bands this- signal is also used as the auto tuning stop signal. At this time, 250 to 375 ms after the
broadcast station is judged to be present by IF and SD pin, this switch is checked and if it is ON , a tra-
fiic information station Is judged to be present and autotuning stops.

RL

Tape mode travel direction signal input switch.
The tape display (<ID>) lights according to the state of the FF switch. For the lighting contents, see the FF
switch above.

DK

VF broadcast station DK signal input switch.
When this switch is set to ON in the tape DK standby and CD DK standby modes, the device enters the
tape DK ON and CD DK ON mode.
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2.4.3 Diode Matrix

Symbol Function
Receiving area setting switch.
Its setting is shown below.
For the receiving frequencies, etc, at each area, see page 2.
AREA3 AREA 2 AREA 1 MODE
AREA1 0 0 0 Europel
AREA2 0 0 1 Europe 2
AREAS 0 1 0 USA1
0 1 1 USA2
1 0 0 USA3
1 0 1 Australia, Middle East
1 1 0 Japan
1 1 1 Central and South America
Receiving band setting switch.
Its setting is shown below
- DISFM3 ........ FM3 band is disabled by setting to 1.
- ENMW2......... MW2 band is enabled by setting to 1.
- DISLW.......0ion. in Europe, the LW band is disabled by setting to 1.
The DISLW switch is invalid in areas outside of Europe.
The receiving bands for each area are set with these switches as shown beiow.
AREA DISFM3 ENMW2 DISLW ' Receiving Bands
0 0o 0 FM1, FM2, FM3, MW1, LW
DISFM3 0 0 1 FM1, FM2, FM3, MW1 _
ENMW2 Europet, 0 1 - FM1, FM2, FM3,MW1, MW2
DISLW Europe 2 1 0 0 FM1, FM2, MW1,.LW
1 0 1 - FM1, FM2, MWT
1 1| = | FM1, M2, MWI1, MW2
0 o] - FM1, FM2, FM3, MW
Other 0 1 — FM1, FM2, FM3, MW1, MW2
areas 1 0 — FM1, FM2,MWA1 !
1 1 - FM1, FM2, MW1, MW2
— : Don'tcare
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Symbol Function
' Preset memory write method setting switch.
Its setting is shown below.
M2S | B Write Method
) Preset memory is written by pressing a l M1 (l’P1)J to| M6 | key in the
o
M28 .| 6 seconds memory write state by key. .
1 Preset memiory is written by holding down a ‘ M1 (TP1) ] to [ M6 |key
for more than 2 seconds. The ME key is invalid.
For more information, sae the l ME J and [M1 (TP1 | to r M64| items.
[MANUP | and [MAN DWN] keys function setting switch. The { MAN UP | and | MAN DWN | keys
can also be used as autotumng (seek operation) keys by means of this swrtch The semngs of this switch
“| are shown bélow.
AUTO'S00 [t [ MAN UP [ . | MAN DWNJ Key Function
Marnual tuning only. . »
: AUT O 500 0 Each time the Key is pressed, the channel is incremented or decremented by one.
o B When the key is held down for more than 0.5 seconds, the channel is changed
continuously and rapidly.
Manual tuning énd autotuning.
Each time the key is pressed, the channel is incremented or decremented by one.
1 “When the key is held down for more than 0.5 seconds autotuning (seek operation) is
peﬂormed ﬁom the next channel.
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Symbol . Function

Local function setting switch.
its setting is shown below.

AUTOLOC Local Function

LOCAL ON/OFF by key input. ;
0 Each time the | LoC key pressed, the “LOC" display is inverted.
LOCAL output is high level only during autotuning (SEEK, SCAN, AMEMO).

The key is invalid.

When autotuning is selected by | SEEK UP | , [ SEEK DWN | , |SCAN UP},
SCANDWN] . [ AMEMO | keys, the “LOC" dispiay lights and the LOCAL output
becomes high and autotuning is performed.

When autotuning is performed for one cycle; the device searches in the DX mode
(“LOC" display OFF, LOCAL output = Low).

However, the davice enters the LOCAL1, LOCALZ or DX mode only during auto
mermory operation.

At other than autotuning, the “LOC” dlsplay goes off and the LOCAL output
becomes low.

If the same key ( key for the seek up operation, etc) is pressed during
autotuning, if the device is in the LOCAL mode, it searches in the DX mode, beginning
from the frequency. at which autotuning started. If the device is in the DX mode,
autotuning stops.

When AUTOS00 switch is set to “1" ( autotuning by pressing or
-keyforOSSecond)whenauto local is used, the following operations are
performed. '
Auto local search (LOCAL) mode is performed by pressing the or
|MAN DWNl key for more than 0.5 seconds.

Whenthe [MANUP| or [MANDWN] key is pressed again during LOCAL search
and the 2nd DX search, autotuning stops. -

AUTOLOC
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Priority display setting switch.

“Priority display” is display that returns to the previous display if no operation is performed within 5
seconds after the display was switched.

These switches are valid only when the NOCLK switch is set to 0 (clock mode) when the device is not in -
the DK standby mode and radio monitor is not used. Their settings are shown below.

Priority -
_ Display

PRIO1 | PRIOZ Description

Display switching is performed when the key and melody

selection key (during clock display) was operated.

- Radio mode

The display switches between frequency disptay and clock display
each time the key is pressed. When the melody
selection key is pressed during clock display, the display
switches to frequency display. ’

- Time mode

The key is disabled.

- CD mode
The display is switched between " = " display and clock

display each time the key is pressed.

PRIO 1
PRIO 2

When the display switched from frequency or ,'_' i~ display to clock
display by key, if no operation is performed within 5
seconds, the display returns to the original display.

- Radio mode '

Normally the frequency is displayed.

The display is switched to 5 seconds clock display by pressing

the [ DISP | key.

When the key is pressed again, or the melody selection
Frequency key is pressd., during 5 seconds clock display, the display returns
1 0 cD to frequency display.
~Tape mode

Clock display.

The key is invalid.

- CD mode
Normally “!"= " is displayed. The display is switched to
5 seconds clock display by pressing the key.
When the m key is pressed again during 5 seconds
clock display, the display returns to CD display.

.

Ad617



s DMC 4001 —

Symbol Function
PRIO 1| PRIO 2 Priority : Descripti
Display - e
In the radio and CE modes, clock display has priority.
-Radio mode
Normally the clock is displayed.
The display is switched to 5 seconds frequency display by pressing
the [ DISP | key or melody selection key.
Whenthe | | key is pressed again during 5 seconds
cy display, the displ i i A
0 ; Clock | frequency display, the display returns to clock display.
- Tape mode
The key is invalid.
~-CDmode '
Normally the clock is displayed.
The display s switched to 5 seconds “/ =" display by pressing the
PRIO 2 , When the key is pressed again duririg 5 seconds
“{ " display, the display returns to clock display.
1 1 — Do not set to this mode.
“Frequency display” in the above means receiving frequency, receiving band, and preset memory °
display. Therefore, during radio reception, the “PSCAN", “SK", “VF", “ST", “MONO",
“LOCAL” and “LOUD" displays light even.at clock dispiay. )
in the tape mode, the “LOUD", “MTL", “NRt", “NR2" , “AMS” and “p>", *"displays also light at
clock display..
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Symbol . Function
PRIOY | PRIO2 | oty Description
Display
- Type DK standby
—Radio monitor

‘The display switches between frequency display and clock
. disblay each time the key is pressed.
When the melody selection key is pressed during clock display,
the display switches to frequency display.
When the device entered the tape DK standby and radic monitor
stahdby mode, frequency is displayed first.
- CD DK standby '
~ Radio monitor
The display switches between frequency display, “{" -/ " display
and clock display each time the key is pressed. :
When the melody selection key is pressed during “!" =" display
and clock display, the display switches to frequency display.
-When the device entered the CD DK standby and radio monitor
mode, frequency Is displayed first. )
~—-DKON
. Frequency displayed.
PRIO 1 The key is invalid.
PRIO 2 : -

0 0 - None

- Tape DK standby
-~ Radio monitor
Normally the frequency is displayed. The .display is switched
to 5 seconds clock display by pressing the kery.
When the key or the melody selection key is pressed
during § seconds clock display, the display returns to frequency
display.
~ CD DK standby .
- Radio Monitor
Frequency Normally “ "= " is displayed. When the key is pressed,
1 0 the display switches to 5 seconds frequency display.
CD - When the key is pressed during frequency
display, the display switches to 5 seconds clock dispiay.
When the key is pressed during clock display, the
display returns to * ", " display ‘
When the melody selection key is pressed during “!_ = " and .clock
display, the display switches to 5 seconds frequency display,
-DKON )
Frequency display

The key is invalid.
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PRIO1|PRIO2| POy Description
Display .
- Tape DK standby
~ Radio monitor
Normally the clock is displayed.
When the key or melody selection ke'y is pressed
the dssplay switches to 5 seconds frequency display.
When the key is pressed during 5 seconds frequency
display the display returns to clock display.
v = CD DK standby
0 1 Clock - Radio monitor
Normally the clock is displayed.
When the key is pressed, the display switches 5
seconds "~ dispiay. When the key is pressed
during this “" -/ display, the display swtiches to 5 seconds
frequency display.
When the key is pressed during frequency display,
the display returns to clock display.
When the melody selection key is pressed during clock display
or “f” o display, the display switches to 5 seconds
. frequency display.
PRIO 1 : ~DKON
PRIO 2 Frequency display. )
The key is invalid.
1 1 — Do not set to this mode.
At no clock (NOCLK =1), the following is displayed and the key becomes invalid without
regard to the setting of the PRIO1 and PRIO2 switches. :
And the key is invalid.
Mode Display
Radio Frequency
Tape None
cD , =]
" Tape DK standby :
CD DK standby . Frequen
DK ON requency
Radio monitor
Radio ON/OFF method setting switch.
Its setting is shown below.
RDON Radioc ON/OFF Method
RDON -
0 Radio is turned on and off by RDSET switch
1 Radio is turned on by making the CE pin High.
When this switch was set to 1, do not use the RDSET switch.
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Symbol Function
Clock specified setting switch.
Its setting is shown below.
NOCLK Clock
NOCLK 0 Yes
1 No
In the no clock mode, low consumption current ( 10 #A max) backup is possible by making the CE pin
Low.
Clock time system setting switch,
Its setting is shown below.
CLKDISP Time System
12-hour clock
CLKDISP 0 EAM11:59 —~PM12:00]
AM 12:00 ~— PM 11:59
24-hour clock
1 [ 2359 — 0:00
Clock colony : ) display setting switch.
Its setting is shown below.
FLASH Colon (:) Display
light
FLASH 0 Steady lig!
Flashing
1 Frequency : 1Hz
Duty — 6 (ON) : 4 (OFF)
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Switches for using the tape functions (AMS, NR, MTL) in common with the radio function keys. The keys
that can be used in common can be selected as shown below.

ENTPK Description

The [M1 (TP1)], [M2 (TP2)| and [M3 (TP3) |keys can be used as the AMS , NR,
MTL function keys.
The keys that can be selected as shown beiow.

Dual Function Key
KAMS | KNR | KMTL ’ B
[ Miaeyy || [ mM2@P2) -] | [ M3qPa) |
1 1 1 AMS NR MTL
0 v 1. 0 AMS NR —
1 0 1 AMS MTL —
1 0 0 AMS —_ —_
0 1 1 NR MTL —_
0 1 0 NR _ _
0 0 1 MTL — —
o | o 0 L _ _
ENTPK That is, the functions selected by 1 are left-justified and used at the’ to
KAMS keys.
KNR v ,
KMTL Of the AMS, NR and MTL function keys, two functions can be used at the m
and keys. |
The following can be selected :
. Dual Function Key
KAMS KNR KMTL
. [ LOC (TP4) | | [MONO (TP5) |
1 1 1 Do not set
1 1 0 AMS NR
1 0 1 AMS MTL
: 1 0 0 AMS —
0 1 1 NR MTL
o] 1 0 NR —
0 0 1 MTL —
0 0 - -

The functions selected by 1 are left-justified and used at the | LOC (TP4) | and
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The operation of each key is the same as that of the momentary keys l AMS ] , NR ,and’
r—m Summarizing the above, the five keys | M1 (TP1) | to | M3 (TP3) ] , |Loc (P4)| and
scan be used as |MONO (TP5) ’ tape function keys. Which functions used in common are determined by .
'the ENTPK, KAMS, KNR and KMTL switches. This summarized below. i

ENTPK | kams | knR | owmrl | M M2 M3 LOC | MONO
, Y mey | aea | ary | ara | aPy
e 1 1. AMS NR MTL '
1 1 0 AMS NR
1 0 1 AMS | MIL
o 1 0 0 | AMS |
0 1 1 “NR | ML
0 1 0 NR -
0 0 - MTL
0 0 0
ENTPK 1 1 1 ‘Do not set.
1 = 0 : AMS NR
-KAMS 1 0 1 AMS | ML
KNR | 1 0 0 AMS
0 1 1 NR MTL
KMTL. 0 1 0 NR
0 0 1 MTL
0 0 0

When these functions are used, tunihg operations in the tép@ DK standby._ CD DK standby and radio
monitor and DK ON modes are restricted as follows :

ENTPK [ KAMS |- KNR |- KMTL

0 0] o} 0 Normal tuning possible.

0, When even switch is 1 Tuning by |M1 (TP1) | to f M6 |key is possible.

The [ LOC (TP4) | and | MONO (TP5) | keys cannot
be used as local and monaural keys.
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Switch that enables the NRz (Noise Reductlon) function in the tape mode.
Its setting is shown below.

ENNR2 . Description

NRz functibn cannot be used. ] . -
When the key or NR function key (selected by KNR switch) is pressed,
0 the LCD panel fNR1 " display and NRs pin output changes as follows

“NR1” display OFF 2 “NR1" display ON
“NR1" pin Low output “NR1" pin High output

ENNR2 Both the NR1 andNRz functions can be used.

When the |—£| key or NR function key (selected by KNR switch is pressed,
the LCD panel "NR1” and “NRz2" displays and NR1 and MONO/NR:2 pins output
change as follows :

“NR1” “NR1" “NR1"
j display OFF display ON display OFF
NRi pin NR1 pin NRi1 pin
- g Lowoutput » High output — - Lowoutput
“NRz2" “NR2" “NR2"
display OFF display OFF display ON
MONO/NRz pin MONO/NRz pin MONO/NR2 pin
Low output Low output High output

Sets the ADMUTE pin output method in the tape and CD modes.
its setting is shown below.

MUTESEL RDMUTE Pin Output
In the tape and CD modes, muting is turned off.

RDMUTE Pin vx 140 ms 62510 750 ms
Output

1 ) r
MODEPin LOW
MUTESEL Mode switching by TPSET, CDSET switch

When MUTESEL = 1 is set, do not use the DK standby and radio monitor functions.

In the tape and CD modes, muting remains ON.

RDMUTE -Pin . I;.; 0ms
Output I

r MODE Pin LOW
Mode switching by TPSET, CDSET switch

When MUTESEL = 1 is set, do not use thd DK standby and monitor functions.

For details, see “Radio Mute Output Timing”
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Symbol Function
IF counter use setting switch.
its setting is shown below.
ENFMF | DISAMIF ' Broadcast Station Detection Method
BAND
, ; *0 FM IF counter and SD system.
ENFMIF MW, LW | IF counter and SD system
DISAMIF 1 ; FM - | IF counter and SD system
MW, LW | SD system
FM SD system
0 0 MW, LW | IF counter and SD system
o ] F™M SD system
MW, LW | SD system
Auto preset memory function disable switch.
its setting is shown below.
DISAMEMO Description
Enables the auto presst memory function.
DlSAMBJIQ o When the key is pressed for more than 2 seconds, auto preset memory
ANEND
operation begins.
Disables the auto preset memory function
1 The key performs the preset scan function only.

469



s DVC 400 1 se—

3. MODE TRANSITION

With the DMC 4001, the radio can be turned on and off by the following two methaods:
(1) By CE pin when the initialized diode switch RDON = 1

(2) By turning the transistor or alternate switch RDSET on and off

The mode transition at each operation is desgripgg_jn.&h 3.2 and 3.3.

3.1 WHEN THE INITIALIZED DIODE RDON 1{RADIO ON/OFF BY CE PIN)

The radio mode is turned on and off by CE pin.
Switching to the tape and CD modes is performed by TPSET and COSET switches, respectively.

When RDON = 1, do not use the RDSET switch. -
When the CE pin is made Low level, clock display-is not performed.

(1).CE:Low to High

®

CE = Low
Function

Stop

CE = Low — High

MAX .125 ms
‘Wait

Radio Tape Cb
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" (2)CE : High Level

"\ Radio Monitor

DK ON
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3.2 RADIO ON/OFF BY RDSET SWITCH

The radio mode is turned on and off by RDSET switch.
Switching to the tape and CD mode is performed by TPSET and CDSET switch, respectively.
The difference from RDON=1 0f 3.1 is that the clock is displayed even when the radio, tape and CD modes are OFF.

(1)CE : Low to high -

lCE:Low-—oHigh
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(2)CE : High Level

)
" DK Standby ‘

Radio Monitor
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3.3 DESCRIPTION OF EACH MODE
Mode Description

@

Backup mode.

When the NOCLK switch is set to no clock, iow consumption current(10 A Max.} backup is possible.
CE = Low When clock is selectad, the device is set to the clock count mode. In the mode, the 'maximum
consumption current is 500 wA.

When the CE pin is high level and the TPSET and CDSET switches are OFF, the device is set to the

Radi
adio radio mode.

When the CE pin is high level and the TPSET switch is ON and the CDSET switch is OFF, the device is

Tape set to the tape mode.

cd When the CE pin i8 high level and the CDSET swﬁch is ON , the device is set to the CD mode.

@ When the VF band is received in the radio mode and the mode is switched to the tape or CD mode by
. TPSET or CDSET switch, the device is set to the DK standby mode. ’

DK Standby The device s also set to the DK standby mode by pressing the " key in the tape or CD

modes:

I the DK standby mode, VF band tuning operation is enabled.

When the DK switch is set to ON in the DK standby mode, the device enters the DK ON mode.
DK In the DK ON mode, radio muting (RDMUTE pinjis turned off and audio muting (AMUTE pin) is tumned
on.

When the tape mode is set by TPSET switch when the radio monitor mode is ON by
in the radio mode, the device enters the radio monitor mode. The radio monitor mode is also set by
pressing the key in the tape and CD modes.

Radio monitor In the radio monitor mode, normal tuning operation is possible.

In the radio moritor mode, radio muting {RDMUTE pin) is turned off and audio muting (AMUTE pin) is
turned on. :

@ NOCLK =0

Only clock display is performed.

Clock adjustment is also possible.

Clock NOCLK = 1

Function is disabled.

However, since the CE is high level, the consumption current is 500 A Typ.
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3.4 RADIO ON/OFF BY KEY

The _ key is invalid when CE pin is high level.

i Each time the key is pressed the POWER pm {pin 23) output is |nvened

‘ ,.,‘Iherefore a circuit is configured so. that the radio is turned on and oﬁ by semng RDON =0 and' turmng the
’ RDSET switch on and off by.f POWER pin. " :

Fot detaslsusee Apphgauqn Cnrculis
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4, DISPLAY
4.1 LCD PANEL

FM3

VF Sk ST  MONO  LOC LOUD MTL NRy NR2
<3 \w— \— N— —J
D FM1 U E DU [ D D D RDMONI AMS D D
FM2 :
MW1 \ AM
q i DC}U E:[] D:U — 50 Y=
o[ () 0
(Lw) 7~ 7~ N g I\ DksTBY R e\
4.2 DISPLAY TYPE
I JJuuCcCcnoooarr rod
Y I R R R I A R A Y A Y B A Y |
4.3 SEGMENT LINES
FM3 | VF SK ST  MONO LoC LOuUD MTL NRq NR2
e e e -
il N N ROMON! _ AMS n
> o] L i = e || v
(] o B g : m
. v .
L uw | e | e Zamu\] ||| /owm DKsTBY | | CH ]
LCOO i 2 345 6 789 10 1112 14 1516 1718 1927 23 2426
13 20 22 25 2
4.4 COMMON LINES
M3 vF| sk st |mono Loc LOUD MTL NRj NR2
4 - 1 %
[\ . HTE Q» RDMONI|___AMS F:u
|/ FM2 AM
MW (an o) |
MW2 -
{Lw) /o u OKSTBY| CH
COM2 COM!
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4.5 LCD ASSIGNMENT TABLE

ANV

FM3

T

FM2
MW1
{MW)
Mw2
{ww)

LCD COM1 COoM2
0 MW2(LW) MW1(MW)
1 FMm2 M1
2 43, 4d. 4e. 4g FM3
3 ac 4
"4 3p 3f
5 39 3e
6 3c 3d
7 COLON(:) 3a
8 2b 2f
9 2g 2e
10 2 2d
1 POINT(.) 2a
12 1b 1t
13 1g 1e
14 ic 1d
15 LOUD 1a .
16 50 MTL
17 DKSTBY RDMONI
18 CH AMS -
19 PM AM
20 NR1 Ca .
21 Cb Cf
22 Cg Ce
23 Ce Cd
24. NR2 LocC
25 ST MONO
26 SK VF
27 4 >
VF sk ST MONO Loc LOUD MTL
4a 3a 23 1a
SN ﬁ: %g r\_.: 2 D\_l 1 ROMONI  Ams
49 31 3 2 20 ) MU 1 AM
)OI I e
e, U *—\ | 51 ‘ /——\  DksTBY CH
4d 2d 16

NRq
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4.6 DESCRIPTION OF DISPLAYS

Display . ; Description
VF Indicates that the device is on the VF band.:

Indicates that the SK signal is input.

SK It lights when the SK switch is turned on at the FM and VF bands.

Indicates that 2 STEREO signal is input. ,
ST | itiights when the ST pin (pin 64) becomes Low on the FM and VF bands.
However, it does not light in the MONO mode.

Indicates that the device is in the monaural mode.

When the key is pressed on the FM and VF bands, the display is inverted.
High level is output from the MONO/NRz. pin(pin 18} while this display is lit.

It is invalid on the MW and LW bands.

MONO

Indicates that the device is in the LOCAL mode.

When AUTOLOC = 0, when the LOC | key is pressed in a radio mode(FM, MW, LW bands),
LOC the display is inverted.

When AUTCLOC = 1, this display Iights during autotuning local search.

High level is, output from the LOC pin (pin 10) during autotbning while this display is [it.

Indicates that the device is in the LOUDNESS state.
LOUD When the key is pressed in the radio, tape or CD mode, this display is inverted.
High levet is output from the LOUD pin (pin 19} while this display is lit.

Indicates that the device is in the METAL state.

MTL When the function key is pressed in the tape mode, this display is inverted.
High level is output from the MTL pin (pin 21) while this display is lit.

Indicates that the device is in the NR1 (Noise Reduction) state.

When the device is placed into the NRi state by function key in the tape mode, this
display lights. ’ ) .
High level is output from the NR1 pin (pin 22) while this display is lit.

NR1

Indicates that the device is in the NR2 (Noise Reduction) state.

The NR2 function can be used with the initialized diode ENNRz switch.

"NR2 When the device was placed into the NR2 state by funclif.)n key in the tape mode, this
display lights. ’ '
High level is output from the MONO / NRz pin (pin 18) while this display is lit.

DKSTBY Lights in the DK standby and DK ON modes' in the tape/CD mode.

indicates the.direction of tape travel. .
<4 b In the tape mode, this display indicates the tape direction according to the state of the RL switch. If the
FF switch is ON, this display flashes. For more information, see the description of each pin.
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Display Description -
M1 ’
. PM2 Indicates the receiving band in the radio-mode.
FM3
MW1{MW) In Europe, when the device is switched to LW band, “MW2 (LW)" lights.
MW2(LW)
En:l Displays the receiving frequency CD and clock.
—~— ~ Receiving frequency display
' I Displayed in the radio mode.
—~— \I “50 " is displayed only on the Europe and South Africa FM bands.
I.....,_ =] “."(D.P) is dispiayed as the decimal point on the FM bands.
?I-___I - CD display : H
—— Q When the device enters the CD mode, the following is displayed.
S — ey g re-
l ) I I :'.-:" L -71 :". -:”
\\ — - Clock display ted Lri
l I\ 12 hour clock or 24 hour clock can be selected by the initialized diode CLKDSP switch.
l Flashing of the “: " (colon) dispiay is possible by the initialized diode FLASH switch.
Indicates that the device is in the AMS (Auto Music Search) state.
AMS - When the function key is pressed in the tape mode, this display is inverted.
High level is output from the AMS pin (pin 20) while this display is lit.
AM
. 12 hour clock AM and PM display.
M : -
Indicates the preset memory number and AMS selection number.
- Preset memory number display.
— in the radio mode, when preset memory write and call are performed, the corresponding preset
/ I number and “ch” are displayed.
B in the memory write mode set by @ key, the “ch” display ﬂashes at 1HZ.
I I During preset memory scanning by key, the preset memory number display (Ca to Cg)
ch flashes at 1.Hz.
RDMONI Lights in the radio monitor mode.
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‘5. RADIO MUTE OUTPUT TIMING (RDMUTE)
T Key ON chattering prevention

Premuting and BEEP output
Division ratio setting and display contents updafing
Postmuting
Scan time
PLL lock wait time

5.1 RADIO MUTE (RDMUTE PIN) OUTPUT TIMING CHARTS
1) Manual up/down
{1) 1 channel up/down
(a) AUTO 500 switch =0

) g3} 6

)

&

lo|lo|® o)

5 to
80ms|40ms| 15 ms 12510250 ms

Key ON

(b) AUTO 500 switch = 1

| ® 1@ Q ®
. 510
50 ms Within 40ms| 15ms| 12510250 ms
50010625 | T ’
f msec -
Key ON » Key QFF

At the band edge {between lowest frequency and highest frequency) of both () and (b}, time @) is 625 to 750 ms.
{2) Continuous up/down
{a) AUTO 500 switch=0

A @ 5@30 56130 ® 106 @ ___
LE‘:O ms| 40 ms| 15 ms 500 to 625 ms 15 ms | 40 ms 40 ms 12510250 ms
| 1 "] 1 ! ] "] T T
)]

Key ON

Key OFF

At the band edge, time &) becomes 540 to 665 ms and time (@) becomes 625 to 750 ms.

{b) When AUTO 500 switch =.1, continuous up/down is not performed because holiding down the key for
more than 0.5 seconds sets autotuning.
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2) Auto up / down
™ fseexup| ' | SEEK DWN | ' [SCANUP|  [SEEK DWN] keys

O | @ |0®B|0|®|® Q|®|® @ @ 0
‘| 40 ms 5!‘50 40 E:‘E? 40 E:tg 40
LSO ms 1 me| 1S m 3 ms| 25010375 ms 5 sec :
| N N At 7 A '
? f i , M 1 . ]
Key ON SD, IF check SD, IF check SD. IF check Seek stops
NO station  NO station SD, IF tuned here.

@ BAAN Uﬂ , IMAN DWNI key held down for more than 0.5 seconds when AUTO 500 switch = 1

@ @ 360 BG6 @66 O]

slo 40| 510] 5t0
50ms| 50010625ms |40 ms . i L‘,?s

15 15
mg ms ms

40
m "‘SI 250 10 375 ms
| BN S GNP R R
! bt f
Key ON SD. IF check. SD, IF check SD, IF check
NO station  NO station SO, IF tuned

At both (1) and (2), at the band edge time &) becomes 520 to 695 ms.

IF check is performed twice, once in the FAST mode and once in the SLOW mode.

FAST mode IF check takes approx. 6 ms on the FM, MW and LW bands and SLOW mods IF check
takes approx. 15 ms on the FM band and approx. 25 ms on the MW and LW bands

3) Preset memory calt
(1) M2S switch=0

®|@|06 @
510
50 ms |40ms | 15 ms [ 375 to 500ms
1 L
{
Key ON
(2) M2S switch = 1
® @ 0 @

Sto

50 ms l Within 2 sec. | 40ms; |15 msl‘ 375 to 500 ms

|
— 2y
}

Key ON ———— = Key OFF
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4) Preset memory write
(1) M2Sswitch=0

| © | |BEEP| @ ‘
125 10 250 mg [re-=ere————
50 ms 2sec l 40 ms 155‘?"5 )
* !
Key ON
Preset-memory display
(2) When M2S switch = 1,muting is not output.
5) Preset memory scan
|10 1@|0 | @ | 10| ®
375 t0 500 ms - 51015 ¢ p——
S0 ms | 40 ms ?n':o 15 L 5 sec 40 ms |mg 375 10 500 ms
| |
Key ON
6) VF mode
(1) When mode selected with VF key ON
@ | @ ,900;®® Q®|®
510 20 |Sto] e
50 ms | 40 ms|37510500 ms 1S |  {ms|ie 375 10 500 ms 375 t0 500 ms
| 1= 1 T ¥ | 1 § 1 ] i

Key ON SK Check SD, IF Check SD, IF Check SKCheck SD, IF Check SK Check
No SK NoSD,IF  SD, IF Tuned No. SK 8D, IF Tuned  SK Tuned

(2) Seek and scan operating in VF mode

Q| @ 19190|9®06 Q®® @ 96
3l |20 375 10 500 ms 375 to 500 ms
50 ms | 40 ms|mg ms 5 sec
i i .

+ T 7 —

Key ON SD. IF check - SD.IF check SKcheck 8D, IF check - SK chack

NO SD. iF SD. IF tuned NO SK SD, IF tuned - SK tuned

Seek stopped

7) Band switching

10 @]0 ®
5t015
50ms | 40 ms| mg 625 10 750 ms
i |
Key ON
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8 Radi; OFF.10.ON, -
(1) RDSET switch

(Tape.CD) | @ | @@ @ | (Radio)
T0630] < 51015 )
01020 4o ms| ms 625 10 750 ms
j
RDSET switch ON
{2) CE: Low to High by RDON switch = 1
@06 @ (Radio)
010125 ms| 40 ms (> 125 62510 750 ms
|
CE = HIGH
9" TAPE or CD OFF to ON
.-¢Radio, Tape, CD ) I 0| @ . {Tepe,CD) .
oI MUTESEL switch = 0
o ooms) 40 ms 625 10750 ms
Clock g
Ony MUTESEL switch = 1
. TPSET switch . ... .
CDSET switch ON

10} CE pin High to Low

( Radio, Tape, CD )

Clock Only MAX. 5ms

CE = High — Low
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5.2 RADIO MUTE (RDMUTEPlN) AND AUDIO MUTE (AMUTE PIN) OUTPUT TIMING CHARTS
1) When switched from radio mode to tape or CD mode.

{Other than VF band, other than radio monitor mode)

Oe) @ MUTESEL = 1
) 0to
ROMUTE 20ms| 40 ms | 625 to 750 ms
M MUTESEL = 0
AMUTE
TPSET switch
CDSET switch ON

1) When switched from VF band to tape or CD mode (Set MUTESEL to 0 )

(1) DK = OFF
Radio @ ® @ DK standby @ ® @ DK ON 11 @ ® @ .| DK
,‘é’ ' standby
RDMUTE
& /L
= A 010 Oto
© | 40ms [825 10750 ms 20ms] 40 ms | 12510280 ms 20ms| 40 ms |125 10250 ms
11
AMUTE
I
TPSET switch DK switch ON DK switch OFF
CDSET switch ON
(2) DK=0ON
; DK ON ON’
Radio T | @ @ Dk standby | @ @ @ DK ON
(2]
ROMUTE E
& /!
2 \ \ 010
O] 40ms (12510250 ms 20ms| 40 ms [12510250 ms
7/
AMUTE
T 1
TPSET switch DK switch OFF DK switch ON
CDSET switch ON
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3) Radio monitor. mode (Set MUTESEL to 0,)

(1) When switched from radio monitor OFF in the radio mode

Rado [@| @ O] Tape, CD N0 @ @ Radio Monitor
ROMUTE '
. /L
2om|40 s [625 10 760 ms| - \\ 50 ms | 40 ms | 625 t0 750 ms
I
AMUTE
TPSET switch Key ON
CDSET switch ON
(2) Wnhen switched from radio monitor ON in radio mode
Radio RadioMonitor | ORI ®
Tape, CD
ROMUTE
50ms | 40ms [ 12510250 ms
AMUTE
R
TPSET switch | RDMONI I Key ON
CDSET switch ON .
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6. PIN I/0 CIRCUITS'

The I/O circuit of each pin of the DMC4001 is shown below in abbreviated form.
(1) LCDo/ KSo to t.CD27, CGP, PBo to PBa, PDoto PD2, EO1, EO2
Voo

Output pin

(2 INT, AD

input pin

Voo -
—t1f=P.ch
——0 |/0 Pin
"'——l N-ch
P-ch
N-ch
PAo / AMIF, PA1 / FMIF
Pins Only

To IF Counter Circuit
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- (4) COMs, COM2
p————0 Output pin
|—
l N-ch
5) KotoKa

Vob

O Input pin

{High ON Resistnace)
6) FMVCO, AM VCO

VDD

mPch

% T N-ch
'—l O Input pin

N-cnbl-l —-|E’LN-ch :
(High ON Resistnace)

(n CE

.n. ~—0 Input Pin

Schmitt Triggered input with Hysteresis Characteristics
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7.1 Power ON/OFF by alternate switch (5~o) (No clock display in power OFF time)

7. APPLICATION CIRCUITS
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"7.3 Power ON/OFF by momentary switch ( s~ ) (Clock display in power Off time)
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8. FLECTRICAL SPECIFICATIONS |

6 MAXIMUM RATINGS'

Charpcteﬂsﬁc V Symbol Rating A Unit
Supply Voltage . Voo -0.3 ~6.0 v
Input Voltage VN -0.5 ~ Vpop#? v
Output Voltage - - Vo —0.3 ~ Vop=3 v

Qutput Sink Current | SiNK 10 mA

Operating Temperature Ta —40~85 v °C

Storage Temperature . Tag ~55~ 125 °C

o RECOMMENDED OPERATING RANGE

Characteristic ~  |..Symbol Test Condition Min. | Typ. | Max.| Unit
: : © Vobt | i . y
Supply Vottage . t CPU, PLL operanng 45 5 55 | 'V
S { . Voo2 PLL stopped . 35 5 " 55 \'%
‘Date Hold Voliage Vor X' tal oscillation stopped - 2.4 55 v
Sy, Volta
PPly o8 Trise Voo = Low to High . 500 ms
Rise Time .
Input Amplitude - Vint FM VGO, AM VCO Pin 0.3 Voo | Ve:p.
‘Output Amplitude Vin2 AMIF, FMIF pin 0.1 1 Voo | Ve-p

o AC CHARACTERISTICS
{Unless otherwise specified, Ta = 25°C, Vop=4.5105.5V)

Characteristic Symbol Test Condition Min. | Typ. | Max.| Unit’

: fint FM VCO pin (positive sine wave input) 10 200 MHz

Vin=0.3VP-pP
Operating Vin= 0.3VP-P :

- Frequency ta | FMIF pin (positive sine wave input) ] 20 | Mz
Vin=0.1VP-p

fna AMIF pin (positive sine wave input) 03 5 MHz
. Vin=0.1VP-p
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o DC CHARACTERISTICS
(Unless otherwise specified, Ta = 25° C, Voo = 4.5 to 5.5V}

Characteristic Symbol " - Test Condition Min, . Max. .| Unit
' VWi | PORTA/C 0.7 Voo ' v
Input Voltage High ve2 | CE INT 0.8 Voo v
' Vs | KatoKo 0.6 Voo v
Input Voltage Low Vit PORTA/C, CE, iNT ; 0.2 Voo \
Viz K3 to Ko 0.15Vop \
lomH1 PORTA/B/C/D VoH=Vop-04V | —0.4 mA
_ EO1, EQ2, CGP, LCD27 to LCD24
Qutput Current High loHz -0.5 mA
VoH = Voo-1V
loHa LCDo to LCD23 VoL = Voo-1V | —-200 | —280 A
PORTA /B / C /D, CGR, LCD27 to LCD2
lous ‘1 o8 mA
Vou = 0.4V
Output Current Low .
lo2 EO1, EO2 VoL=1V 0.5 mA
los | LCDo to LCDza Vo=IV | 200 | 300 A
Vi=Voo = 4. 1 ‘
Input Current High bt | K3 to Ko 1=VoD »5V 5 120 200 ul
2 FM/AM VCO, X! Vi = Vpo = 4.5V 100 77
Vcomi | COM1, COM2 Voo = 5V, output open 4.8 50 \
Output Voltage Vcomz | COM1, COM2 Voo = 5V, output open 23 25 2.7 v
Veoms | COM1, COM2 Voo = 5V, output open 0 0.2 \
Output off Leakage \ 10+ ;
LEAK = = °
Current EO1, EOz Vo =Voo, Ta=25°C vA
A/D Converter Resolution 6 bit
i
A/D Converter Absolute Ta= —10t0 + 50°C . 15 LB
Accuracy :
CPU and PLL ting (fin = 150 MHz) ‘
001 oo e '"3( ) 5V5?' 2)5"C 2 mA
Supply Current = 5 mEoh e
o2 L stopped, CPU operating 05 mA
. VDD,=5V,T8=25.C
X’tal oscillation stopped, Ta = 25°C
Data Hold Current IorR 3 10 A
. Voo = 5V | : ]
AD input Resistance R1 1. M2
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9. PACKAGE DI

MENSION

B

HEEREERLEE

ik

51

i

EhEE

_éﬁﬁﬂﬁﬁﬂﬂﬁﬂﬁﬁ

32

EEEEE

é

GREEL

detail of lead end

- m
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ik

MILLIMETER

INCHE MILLIMETER INCHE
Min. Typ. Max. Typ. ~ Min. Tvp. Max. Typ.

A 234 | 2386 | 242 939 H - 1.0 - 039
B 1985 | 200 | 2015 787 [ 26 2.71 28 - 107
c 174 | 1786 | 182 708 J 0.13 0.15 0.2 008
D 1385 | 140 | 14.15 551 K 17 1.93 21 076
E - 1.0 — .039 L 0.4 051 | o7 .02
F - 1.0 - 039 M _ 291 | 345 ' .'11‘5
G 03 0.4 05 016 N 0.0 02 | os3s 008
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