A 0'( Semiconductor SD4002

4BIT MICRO CONTROLLER

Description

The SD4002 is CMOS LSI chips developed for world-wide FM / MW / LW tuning with PLL frequency
synthesizer system. The SD4002 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 LSIs are in
64-pin QFP package with built-in PLL frequency synthesizer, controller, 200 MHz prescaler, LCD
driver and IF counter.

Functions
Radio Functions

(1) Manual tuning
Manual tuning up/down ..... Stepped tuning an d 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
FM band .... FM 1:6 stations, RW 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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Functions (Continued)

CLOCK Functions
(1) Selectable 12-hour(with AM and PM indicators) of 24-hour display.
(2) Selectable flashing colon(;) (1Hz)
(3) Low-power (400nA) backup available in the NOCLK(no-clock)mode.

Others
(1) LOUD (loudness) control signal output and indication ..... common to radio, tape and CD
modes.
(2) Key acknowledge(beep) signal outputs (2.25 kHz, 40ms) ..... Enabled by valid
momentary keys.
(3) Display selector and priority display function.
(G Ed (complex disk) indicator.

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

Item Receiving Channel Reference Intermediate
Area Band Frequency Space Frequency Frequency
FM 87.5 to 108.0 MHz 50KHz 25KHz 10.7MHz
Europe 1 MW 522 to 1620 KHz 9KHz 9KHz 450KHz
LW 144 to 281 KHz 1KHz 1KHz 450KHz
FM 87.5 to 108.0 MHz 50KHz 25KHz 10.7MHz
Europe 2 MW 522 to 1620 KHz 9KHz 9KHz 459KHz
LW 144 to 281 KHz 1KHz 1KHz 459KHz
FM 87.5 to 108.0 MHz 100KHz 25KHz 10.7MHz
USAT MW 530 to 1620 KHz 10KHz 10KHz 450KHz
FM 87.5 to 107.9 MHz 200KHz 25KHz 10.7MHz
USA 2 MW 530 to 1620 KHz 10KHz 10KHz 450KHz
FM 87.5 to 107.9 MHz 200KHz 25KHz 10.7MHz
USA S MW 530 to 1710 KHz 10KHz 10KHz 450KHz
Australia and FM 87.5 to 108.0 MHz 100KHz 25KHz 10.7MHz
Middle and
Near East MW 531 to 1602 KHz 9KHz 9KHz 450KHz
FM 76.0 to 90.0 MHz 100KHz 25KHz -10.7MHz
Japan MW 522 to 1629 KHz 9KHz 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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Features

Single power supply of 5V+10%

Built-in prescaler (200MHz MAX. Vin=0.3Vpp ), IF counter and LCD driver (1/2 duty, 1/2 bias, 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 18FM stations (sixFM1, FM2 and
FM3 stations each), up to 12 MW stations (six MW1 and MW2 stations each), up to six LW stations
and VF broadcasting stations.

Each last channel memory for FM : 3, MW:1 and VF : 1

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

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

Automatic preset station memory function

Compact disc display([ d)

Loudness control output and its display

Built-in 12 hour/24 hour clock display function (possible to set no clock)
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Pin Configuration

LCD23
LCD24
LCD2s
LCD2g
LCD27
BEEP(CGP)
GND

Xl

X0
POWER(PB3)
NR1(PBg)
MTL(Pb1)
AMS(PBy)

LCh; o o LOUD (PA3)
LCDy1 O O MONOINR; (PA2)
LCDy O o FMIF (PAy)
LCD1y o o AMIF (PAg)
LCDig O O AMUTE (PC3)
LCDy7 & (35 | o RDMUTE (PCy)
LCDis & ~ o BAND, (PCy)
LCD15/KS15 o S o BAND; (PCo)
LCD14/KS14 = © MODE (PDy)
LCDy3/KS13 o 7 o LOC (PDy)
LCD12/KS12 o 9] o AGCC (PDy)
LCD11/KS11 7 8] o VDD,
LCD1g/KS19 o o CE
LCDg/KSg & [ 6] o FMVCO
LCDg/KSs o 5] o AM VCO
LCD7KS7 & O Vpb1
LCDEKSs O O Eo,
LCDs/KSs O | 2 O EOq
LCD4/KSs o i o NC
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Ko o
SD(AD) O
ST(NT) O

KSI-W028-000 4



SD4002

| CONTENTS

1. PIN DESCRIPTION-—————m o e 6
2. KEY MATRIX 15
2.1 KEY MATRIX LAYOUT 15
22 SWITCH CONNECTION =~ —————oeooooeoeo e o 15
23 KEY MATRIX CONNECTION —————m—eeeeeeeeen e 16
2.4 DESCRIPTION OF KEY MATRIX 17
3. MODE TRANSITION-———————— —— 51
3.1 WHEN THE INITIALIZED DIODE RDON=1(RADIO ON/OFF BY CE PIN)  ——m e 51
3.2 RADIO ON/OFF BY RDSET SWITCH = ——————— 53
33 DESCRIPTION OF EACH MODE  — e e e 55
3.4 RADIO ON/OFF BY || ' 56
4. DISPLAY  —— e 57
41LCDPANE, —4—m——— 57
42 DISPLAY TYPE  —e——————— e 57
43 SEGMENT LINES e 57
44 COMMONLINES @ —0—m i i ;i 57
4.5 LCD ASSIGNMENT TABLE 58
4.6 DESCRIPTION OF DISPLAYS 59
5. RADIO MUTE OUTPUT TIMING (RDMUTE} ———————————— e 60
5.1 RADIO MUTE (RDMUTE PIN) OUTPUT TIMING CHARTS 60

5.2 RADIO MUTE (RDMUTE PIN} AND AUDIO MUTE (AMUTE PIN) OUTPUT TIMING CHARTS  ———= 45

0. PIN /O CTROCUTTS e e e e e e e e e e e et et e e e e e e e e e e ettt e e e e e e e e et e ettt e e 66
7. APPLICATION CIRCUITS —————————————————————— 67
7.1 POWER ON/OFF (NO CLOCK DISPLAY AT POWER OFF) BY ALTERNATE SWITCH =~ @ —————— 67
7.2 POWER ON/OFF (CLOCK DISPLAY AT POWER OFF) BY ALTERNATE SWITCH @~ —m————— 68
7.3 POWER ON/OFF (CLOCK DISPLAY AT POWER OFF) BY MOMENTARY SWITCH @~ @ ———————— 69

KSI-W028-000



1. Pin Description

SD4002

Pin No.

Symbol

Function

Description

Qutput
Type

MC

Mo
connection

This pin is not connected to the internal chip. Therefore, leave
it apen or connect it to GND, VDD, etc.

ED,
EQn

Error aut

PLL {Phase Locked Loop) error outpul pins.

Whean the frequency obtained by dividing the local oscillation
frequency. (VOO output) is higher than thea reference
frequency. High level is output fram these pins. When it is
lower than the reference frequency.

Low level is output from these pins . Whean 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 dicde through the LPF. EQL and EQ2
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

Yoot
Voo

Power
supply input

Device power supply input pin.

This pin supplies 5V £ 10% power voltage during device

cperation {radio, tape, and CD modes). Whean the dicde

matrix NOCLE 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 supplied to this

pin, the data is initialized.

Supphy O — 4.5V to this pin within 500 ms.

Always connect pins 4 and 8 to the same potential. Vpp,{pin
}is the analog system (PLL, A/D converter, INT, CE) power

supply and Vepz(pin 8) is the digital system {CPU, LCD driver,

IF counter) power supply.

A

AM local
Oscillation
input

The AM (MW and LW band ) local oscillation output (VCO
output) is input to this pin. When the radio is turmed on and
the MW or LW band is received, this pin becomeas active.
Otherwise, it is pulled down internally.

The input ampiitude s 0.3 Ve p MIN.

Since there is an on-chip AC amplifier, block the DC

compenent with a capacitor.

Input

Fi

Fi local
osciliation
ifnput

The FM local oscillation output (VCO output) is input to this
,"_;k'?"i‘_

Whean the radio is turned on and the FM band is received, this
pin becomes active, Otharwise, it is pulled down internally.
The input amplitude is 0.3 Va. p MIN.

Since there is an on-chip AC amplifier, block the DC
component of the input signal with a capacitor.

Input
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Pin No.

Symbol

Function

Description

Qutput
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 134.< 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

Radio mode AGC{AUTOMATIC GAIN CONTROL) cut
signal output pin.

During auto tuning, the High level shown below is
output.

RDMUTE pin

40ms

| Sdﬁws

250 ‘19_3; 5ms

AGCC pin

T Station Present
Key on (1) Key on chattering wait
2 Pre-muting

3 Post-muting

CMOS
pushpull

10

LOC

Local output

This pin works as a LOCAL signal output pin when
in the radio.

The output is inverted each time key is
pressed. When the LOCAL state is enable with

key, the "LOC" indicator on the LCD pannel
turns on, with an output high on this pin.

The local state can be set in common on FM, VF,
MW and LW bands.

This pin low at power-on time.

CMOS
pushpull
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Pin No.| Symbol Function Description {?Il.i::::t
Mode switching signal output pin.
Its output in each mode is shown below.
MODE MODE
CE=Low 0
CE=High, radio, tape and CD OFF 0
Radio Mode 1
Mode signal Tape Mode 0 CMOS
11 MODE Output CD Mode 0 pushpull
Tape DK standby
CD DK standby 1
DK On
Radio monitor mode 1
(0:Low level, 1:High level)
That is, when the PLL is operated, High level is output from
this pin. Therefore, use it to turn the tuner power on and off,
etc.
Radio mode band switching signal output pin.
Its operation is described below.
- Radio mode
When the receiving band is switched by band switch-
ing key, the following is output on each band:
- DK standby mode
Pin
BAND BAND1 BANDZ2 MOS
MW 0 0 pushpull
LW 0 1
12 BAND,, |Band FM 1 0
13 BAND, Switching VF 1 1
Signal
Output (0:Low Level, 1:High Level)

- DK standby maode

- DK ON mode
Pin BAND2Z2
BAND1
BAND JOPT
\is 1 1

- Radio monitor mode
Same as radio mode.
- Tape mode
- CD mode
Low level output
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. . . . . QOutput
Pin No.| Symbol Function Description i
I'ype
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.
Radio mute CMOS
14 RDMUTE output - Tape and CD modes oushpull
High level or Low level can be selected by MUTESEL
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 0 and select
tow 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 radio mode, Low level is output and in the tape
Audio mute and CD modes, High level is output. When DK is turned CMOS
15 AMUTE output on during DK standby and in the radio monitor mode, pushpull

Low level is output.

For more information, see "Mute Output Timing
Chart”.
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Pin No.

Symbol

Output

Function Description .
I'yvpe

16

AM IF

AM (MW and LW bands) intermediate frequency (IF)
input pin.
The input amplitude is 0.1 Vpp 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
AM inter- | presence of a broadcast station are shown below.
mediate Item Input Freq. Input Freq.
frequency Ared Band “JRange(D[kHz] Range®[kHz]
input Furopel MW 450 % 5 450 + 2
Lw 450 £ 5 450 £ 0.5
MW 459 £ 5 459 £ 2
Lw 459 £ § 459 + 0.5
Others MW 450 £ 5 450 £ 0.5
Input frequency range (1 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 (1) was input.
When both input frequency ranges (1) and (2 are satisfied, a
broadcast station is judged to be present and autotuning
stops.

Input

Europe2

17

FM IF

FM band intermediate frequency (IF) input.
The input amplitude is 0.1 Vp.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 auto tuning. The input frequency
FM inter- ranges and input conditions for determining the presence
mediate of a broadcast station are shown below.
frequency
input Item | Input Freguency Input Frequency
Area Range'l Range:2
All Area  |10.7MHz £ 50kHz 10.7MHz + 12.5kHz

Input

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 (0 was input.

When both input frequency ranges ) and (2 are satisfied, a
broadcast station is judged to be present and auto tuning
stops.

KSI-W028-000
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Pin No.

Symbol

Function

Description

Output
Type

18

MONO/NR;

Monaural
and noise
reduction

output

In the radio mode. this pin operates as the MONO signal
output pin and in the tape mode, this pin operates as the
NOISE REDUCTION signal output pin.

- Radio mode

Each time the | MONO| key is pressed on the FM and VF

bands, the output is inverted. When the device is set to the
MONO state by | MONQO | key. the LCD panel "MONO"
display lights and high level is output from this pin.

On the MW and LW bands, this pin becomes low.

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

-Tape mode

This pin is valid when the diode matrix ENNR; switch to be
described later is 1. When NOISE REDUCTION NR; is
selected by pressing the ey or NOISE
REDUCTION function key (selected by diode matrix), high
level is output. At this time. the LCD panel "NR;" display
lights.

When the power is turned on. this pin becomes low.

CMOS
pushpull

19

LOuUD

LOUD output

LOUDNESS signal output pin,

In the radio, tape and CD modes, the output is inverted
LOUD | key is pressed. When the
LOUDNESS state is selected by LOUD | key, the LCD
panel "LOUD" display lights and high level is output from

each time the

this pin.

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

CMOS
pushpull

20

AMS

AMS signal
output

Tape mode AMS(AUTO MUSIC SEARCH) control signal
output pin.

AMS
High level is output while the LCD panel "AMS"display is lit.

Its output is inverted each time the key is passed.

CMOS
pushpull
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Qutput
Pin No.| Symbol Funtion Description
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. CMOS
21 MTL Metal output When the METAL state is selected with these keys, the LCD Pushpull
panel” MTL"display lights and high level is cutput from this pin.
When the power is turned on, this pin becomes low.
Tape mode noise reduction (NR) signal output pin,
Noise When MR, is selected by the | NH | key or NOISE CMOS
22 NR; reduction | REDUCTION function key (selected by diode matrix), the Pushpull
output LCD panel "NR," display lights and high level is output
from this pin.
When the CE pin is high level, the output of this pin is
Power inverted each time the POWER | key is pressed. CMOS
23 POWER output When the power is turned on, low level is output. Pushpull
This pin can be used to turn the set power on and off, etc.
See "Application Circuits".
Crystal oscillator connection pin. It connects to a 4.5MHz
crystal oscillator. CMOS
24 X0 Crystal When the clock function is used, the accuracy of the clock (X0)
75 X oscillator is effected by the oscillation frequency accuracy only. Tnput(X1)
Adjust the oscillation frequency while observing the LCD
oscillation waveform and PLL local oscillation frequency.
Device ground pins.
26 GND. Ground |These pins connect to the internal chip, Therefore one of
58 GND, these two should be a ground.( Not all these two should _
not be.)
KSI-W028-000 12
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) QOutput
Pin No.] Symbol Function Description
Type
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. CMOS
27 BEEP Beep When a momentary key is pressed and the state of the Pushpull
output LCD panel display or output port is changed (valid key)
and at the end of 5 seconds hold during preset memary
scan and scan operations, a beep is output.
To disable the beep. float (leave open) this pin.
The beep output is also used at SK alarm at DK standby.
LCD panel segment signal output (pins 28 to 55) and
28 LCD3y key matrix key source signal output (pins 40 to 55)
to to pins.
39 LCDye LCD 56-dot display is performed at the LCD panel by matrix CMOS
segment |with the COM; pin(pin 56) and COM; pin (pin 57). Pushpull
40 LCD,«/KS;s | and key | Since LCD,s / KS,s(pin 40) to LCDO/ KSy(pin 55) share the
to to source key source signal and LCD segment signal, to use them
55 LCDo/KSg output as key source signals, a reverse current prevention
diode is necessary. For the connection method, see
"Key Matrix Connection” and "Application Circuits”.
56 COM, LCD common| Commaoen signal output to LCD panel. CMOS
57 COM, Signal 56-dot display is performed at the LCD panel by matrix Pushpull
output with LCDz;(pin 28) to LCDg/KSg(pin 55)
£g Ks Key matrix key return signal input pin.
to to Kew return | Since the key source signal output is shared with the CMOS
62 Ko signal LCD segment signal, do not connect a pull-down resis- Pushpull
input tor to this pin.
KSI-W028-000 13
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. . , . . Output
Pin No.] Symbol Function Description T P
ype
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 SD Voltage
Mode VDD=5V
LOCAL 28.5/64 X Vppmin 2.227V
FM
DX 12.5/64 X Vypmin 0.977V
MW LOCAL 15.5/64 X Vypmin 1.211v
LW DX 12.5/64 X Vppmin 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
63 SD SD input Input
npu station at this time is shown below. pu
LOCAL
BAND SD voltage
Mode V=5V
LOCAL )
] 44.5/64 X Vppmin 3.447V
FM  [1st time
LOCAL
28.5/64 X Vgpmin 2.227V
2nd tirmg
DX i
12.5/64 X Vgpmin 0.977V
{3rd time}
LOCAL )
) 18.5/64 X Vppmin 1.445V
MW  [1st time
LOCAL )
15.5/64 X Vpgpmin 1.211v
LW |2nd time
DX :
12.5/64 X Vypmin 0.977V
{3rd time}
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" (STEREO) display input pin.
— Stereo When low level is input to this pin, the LCD panel "ST"
64 ST i _ _ . . Input
signal input | display lights. This pin is valid only on the FM and VF bands,

In the MONO mode, "ST" is not displayed.

KSI-W028-000
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2. Key Matrix

2.1 Key Matrix Layout

SD4002

. fnput Pin| -y (59) K,(60) K,(61) K,(62)
Output Pin
LCD,5/KS;s (40) M1(TP1) M2(TP2) M3(TP3) M4
LCD14/KS,, (41) M5 M6 WF VF
LCD,3/KS,; (42) SEEK DWN SEEK UP SEEK DWHN SEEK UP
LCD,2/KS:; (43) BAND - - -
LCD:/KS,, (44) ME(DISF) MAN DWN MAN UP PSCAMN AMEMO
LCD;0/KSso (45) LOUD LOC(TP4) MONO(TP5) -
LCDo/KSy (46) AMS MR MTL RDMONI
LCDe/KSs (47) - - - DISP
LCD+/KS; (48) CD SET TP SET RD SET POWER
LCDe/KSs (49) SK DK FF RL
LCDs/KSs (50) AUTOS500 MUTESEL AUTOLOC ENNRZ
LCD4/KS, (51) KAMS KMR KMTL ENTPK
LCDA/KS; (52) NOCLK CLK DISP FLASH NOCLK
LCD./KS, (53) ENFMIF DISAMIF PRIOZ DISAMEMO
LCD,/KS, (54) DISFM3 ENMW2 DISLW M25
LCDo/KS; (55} AREA3 AREAZ AREA1 RDON
() Pin No.
2.2 Switch Connection Kn
4
: Momentary switch ,g/ 0
LCDm/KSm
Kn Vm Kn
. Alternate or /Xd/ 7 Or
transistor switch
LCDm{KSm .—Kn LCDm/KSm -
p
: Diode matrix
Pa
LCDm/KSm -
Kn

KSI-W028-000
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2.4 Discription of Key Matrix

1.4.1 Momeniary Switch

Symbol

Function

M1(TP1)

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

- Radio mode

Presat memory call and write keys.

One key can memorize the FM1, FM2, FM3, VE, MW1, MW2Z and LW bands indepandently
{max. & bands).

The following operations are performed according 1o the state of M235 of the inilialized dicdes

M23 Descriplion
The device is placed into the 5 seconds prasal memory write mode by
pressing the key during frequency display. When one of the keys
M1{TPL) ko is pressad during this & seconds, the current
receiving frequency is writlen to the presel memory corresponding o the
pressed key. When the key is held down, writing is not performed.
During writing, radic muting is not culput.
Example
— 'aa"w" ﬁsecm" 50 | 40 |
ROMUTE pin me | me | sherter me | me
Output
BEER BEEP
Kay Oparatian T +—|
Keay | W
Kay ME Ray | | e
eparation ON QFF | TP
Dizplay |
"1 | (o g (o [
I:IJ.I i1 ch Il ehi
Flashing
a When the same preset memaory Key is pressed while the current presat

meamaory contents are being received, the same operation is performed

In the radic mode, when the device is in the memaory unwritable state,
when one of the| M1(TP1) | to | M& | keys is pressed, the preset memaory
contents corresponding o the pressad Key can be called.

Examplis BEEF
ADMUTE pln 80 | 40 475 1o 500 ma
ma me
Ouitplst
M1
Disglay (T4}
Cl
E_ E IE - D chi

When the same preset memaory Key is pressed while the current prasst
memory contents are being received, no operation is performed. However,
if the clock is being displayed. BEEF is output and the display switches to
frequency display. Radio muling is not autput.

KSI-W028-000
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Symbol FFunction
M25 Description
When one of the key p1(Tp13| 10| mg | is pressed for more than 2 seconds,
the preset memory corresponding fo the pressed key is written. At the end of
writing to the preset memory, radio muting is output as acknowledgment.
[— 50 40
RDMUTE pin e 2 sec ms 250 to 375ms
t —)
Dﬂlpu ‘ ‘ e
f |
B
E
Key M1 | g E
Operation (TP1) M8 | KeyON p
— Display Frequency of Preset memory number of
M1{TP1) Clock Display pressed key and frequency
received last are digplayed
M2(TP2) When the same preset memory kKey is pressed while the current preset memory
contents are being received, nothing is performed. However, if the clock is being
3(TP3] displayed, Beep is output when the key is released or after 2 seconds and the display
it switches to frequency display. At this time radio muting is not output. If a key is
pressed during the seek operation, the call operation is immediately performed.
M4 (2 second count is ignored).
1
M5 When a | M1(TP1) | to | MB ‘ key is pressed and released within 2 seconds,
the preset memory contents at the time the key was released are called.
ME RDMUTE Fin 50 Within 40
ms 2 sec ms 375 to 500ms
COutput 4
F

M1 Key E

Key MB | KeyON OFF p

QOperation {TP1) | t&

Digplay -
Frequency or Praset memory number of Prazet 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 swiiches to frequency display. Radio
muting is not cutput. If a key is pressed during the seek operation, the call
operation is immediately performed.
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When the power is turned on, the frequency shown below are written to M1 to M6 to facilitate
set adjustment.
Memory
M1 M2 M3 M4 M5 M6
Area Ban
FM1 87.5 87.7 §2.3 96.3 105.9 87.5
Europe 1 MW 1 522 603 954 1386 522 522
VTP 1) Europe 2 M2 522 621 1098 1530 522 522
S LW 144 155 208 256 144 144
= U.S.A L
M2(TP2) US.A 2 FM1 87.5 87.9 97.1 105.1 87.5 87.5
e MWl 530 620 1010 1450 530 530
- U.5.A 3
M3(TP3) .
Australia, FM1 87.5 87.9 97.1 105.1 87.5 87.5
V4 Middle East MW 1 531 612 963 1395 531 531
i FM1 76 76.4 85.6 76 76 76
Japan
NS MW 1 522 603 954 1386 522 522
[\t
Central and FM1 87.5 87.9 97.1 105.1 87.5 87.5
VB South America MW 1 520 565 760 1000 1400 520
Mo

The lowest frequency of each area is M1 to M6 of the FM2, FM3, VF and MW2 bands of ather
than Europe 1 and 2.
- Tape mode
These keys can be used as tape function keys by means of initialized diode matrix
switches ENTPK, KAMS and KMTL
For the keys that can be used, see the diode matrix. For a description of each key

operation, see the AMS , an| MTL key items.

H
o

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

When this key is pressed in the radio mode (FM, MW or LW band), the LCD panel "VF" display
and Band2 pin output are inverted.

When this key is pressed, the VVF 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 an IF count, SD signal and SK signal),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 operation 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 |J_| key or [ ganD key. The WF band has
& independent mamaories. The last channel is also ndapendent. When the device i1s sat
to the tape or CD mode by TPSET or COSET swiktch while on the VF band, it switches to
tive DK standby mode. The device also switchas to the DK standby mode when the
key 15 prassed in the Ltape or CD mode, In the DK standby mode, all the keys, other than the
key, are valid. When the DK switch is set to ON in the DK standby mode,
the device switchas to the DK ON mode. In the DK ON mode, radio muting (RDMUTE pin) is
turned off and avdio muting (AMUTE pin) is turned on.
When both the 5D and SK signals or one of signals are lost during WF band reception{including
TAPE or CD DK standby mode), BEEP is cutput.
The 50 and SK signals are checked 512 times once every 30 ms and if there are no 50 and Sk
signals for 256 times or more, BEEP is output.
For BEEP, 120 ms ON and 120 ms OFF are output 5 times, respectively.

PSCAN
AMEMO

Preset memory scan and auto store meamory key.

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

When the auto store memory is used (DISAMEMO = 0), when this key is pressed and raleased within 2
saconds, 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 memaory scanning operation
starts the moment the button is pressed.

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

(1) Preset memory scan operation

The preset memory contents are called avtomatically every 5 seconds.

If other than the current presat memaory is baing received, the preset mamories are called
from M1, and if a present memaory is being recaived the presat memories are called from
the next preset memory {for instance |, from M4 if M3 is being received) sequentially
avery 5 seconds.

This operation is shown below.

Exampia Whan FM1 band being raceived.

Fmt

’—Dm—h M2—w M3 —  M4— ME —I» ME—‘

Other than preset M2 baing recelved
memory baing re— on FM1 band
celved on FM1 band

This aperation is the same for the MW bands (MW1 MW2) and LW band.
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Function

When the next preset memaory is called at the end of 5 second hold, 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 prass 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
memaory was written.

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

M25 Description

When the key is pressed, the device enters the 5 second memaory write mode.
Writing is performed by pressing a | M1 (TP1) | to | ME | key in the memory writable
mode. At the end of writing, auto preset memory scanning stops. In the memory writable
mode, the "ch" display flashes. If no operation is performed within 5 seconds, the next

0 |preset memory channel is called and auto preset scanning continues.

If the 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.

PSACN
AMEMO

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

Auto preset scanning ends when the frequency was written to the preset memory

(2 seconds after the key was pressed).

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 MAN DWHN SEEK UP SEEK DWHN

SEEK UP SEEK DWN 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(TR4) MONO(TPS)
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Example) FM band (FM1, M1 = 89.1MHz, M2 = 91.9MHz, M3 = 93.1MHz, M4 = 95.1MHz)
M25=0
BEEP BEEP BEEP BEEP BEEF BEEP  BEEP
ROMUTE Pin |_|‘ 5 gac r|_|‘ § !I-IG h’|_| iu than & sec Lese Ihm?aac’u .
QOutput $ ? T
Keay PSCAN LOC M1
tion — | e — —Jioc| ocl— LOC
| 9 | | |
Display IHEI ﬂ Eg Ich! gl- ch2 -l ch3 9]. ch3 gELI chd Jdent
L u T
— L L
Preset Scan o¢ oc LOGC Preset
Start gl 9 |33 I 95 I Scan
la Jch2 ol ch3 =l ¢h4 Igiop
PSOAN (2) Auto store memaory
AMERMO

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

automatically. Broadcast station search is performed in the up direction, starting from the

frequency currently being received.
If the preset memaory channel which is w

incremented from the preset memory cha

ritten is receiving the current preset memory, itis

nnel being received {from M3 if M3 is being received).

If a channel other than a preset memory channel is being received, the preset memaory
channelwhich 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.

- DX mode

The frequencies are searched in the up direction, starting from the frequency currently

received, and ends when the preset memories are written up to M6 or all the search

frequencies were searched once.

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

Frequency B89.5 89.6 Sesk 91.8 918 940 982 995 95
—- —— - o —- i =
cha & cha ch3 ch4  ch4  ch5 ch
Digplay +
Slation Station Station  Station Auto Memory
FSCAN M3 M4 M5 M8 Stop
aration
op AMEND Write Write  Write  Write
Example 2) Japan, FM band 78.0 MHz reception
Frequency 78.0 781 Seek 900 780 779 78.0
* - ——— e e —
chi
; MO ehi ahl ahl
Display Station +
) FRCAN 1 Cycle hum Memory
Operation AMEND No Statien  Stop

For auto store memory in the DX mode. the SD pin broadcast station detection level is :
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Band Lowest voltage to Determine the Presence of Station
FM
MW 12.5/ 64 x Vpp 0.977 VW at Vpp = 5V
LW
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 frequencies are searched once.
When the preset 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
1422 1531 Seek 1611 1620 522 1413
Frequency - —-- I T e
+ chi chi ch2 ch2 ch2
Display Station
FSCAN M1
Operation AMEMO Write
{LOCAL, 181 Tima)
PSCAN
AMEMO 1422 1620 522 1413
— - -~
ch2 ch2 ch2
(LOCAL, 2nd Tima)
1422 1620 522 895 1413
— - - e e —-
ch2 ch2  c¢h2 ch2 chd
Station
. M2
1422

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

Lowest voltage judged
Band Mode ]
a broadcast station
LOCAL
) 44.5 f 64 X Voo 3.447V at Vpp=5V
1st time
M LOCAL
28.5/ 64 X Vo 2.227V at Vpp=5V
VF 2nd time
DX
) 12.5 /64 X Vo 0.977V at Vpp=5V
1st time
LOCAL
) 18.5 f 64 X Wy 1.445V at Vgp=5v
1st time
MW LOCAL
15.5/ 64 X Voo 1.211V at Vpp=5V
LW 2nd time
DX
) 12.5/ 64 X Vg 0.997V at Vpp=5V
1st time
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Function

PSCAN
AMEMD

When the auto local function is used, each time the

mode is switched as shown below.
LOCALL > LOCALZ --= DX --> auto memory stop

key is pressed, the local

When the local mode is switched, the auto memory operation is repeated from the
frequency at which is started. When the auto memory operation was stopped, if even one
broadcast station was written, operation shifts automatically from the preset memory

when the auto memory operation started to preset scan operation.

SEEK UP

Autotuning (seek operation) key. SCEK

The frequencies are incremented (SEEK UP | key) or decremented (| pown | 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, sawiooth wave mode {uning is performed.

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

SEEK DWN

Seek Up Seelk Down

M
(7]
—
1 Channel space

e T -
.._L.T -

1 Channel space

Start

For the S(slow) and F(fast) IF count conditions, see the FMIF pin

receiving frequencies above.

and AMIF pin above. For the 1 channel space frequency width, see the

Stop

KSI-W028-000
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Key Operation
Even if the presence of a station if determined. tuning does not stap
at its frequency when the keys are held down.
Example : FM band
] ROMUTE pin
Tuned—in  80.0 80.1 | 80.2 | 80.3 | | 85.0 | 85 ‘ 85.2
frequency SS A
{MHz) Autao—tuning does nol Auto—tuning
stop even when a stops when
station s detected. 4 station is
- Key hald v ..th: .
ey neid jetected
Key ’ ¢ keys ‘ ‘

When the band selection is switched, then returned to the original band and when the radio is
turned off (including a mode transition), then on, auto-tuning locks in the frequency with which the

seek started. All keys other than those shown in the table above are invalid(except for | POWER

key). The AUTO 500 switch(diode matrix) must be set to '0"' when | SEEK UP | and| sEEk Dwi

key are used.

Key

Operation

SEEK LIP

SEEK DWN

Key during Seek-up and| SEEx Dwi | Key during seek-down
The seek stops and auto-tuning returns to the frequency with which the seek
started.

SEEK DWN
The operation of the key pressed(seek-down if pressed during seek-up) is
initiated, starting with the frequency tuned in when the key is pressed.

key during seek-up and key during seek-down

The between-key operation is also enabled.

SEEK UF

SEEK DWN

Scan-up(Scan-down) with the frequency tuned in when the key is pressed.

MAN P
MAN DWN

The seek stops and auto-tuning returns to the frequency with which the seek
started

BAND

The seek staps and the new band is selected in the following sequence.

’—b FM1— P2 — F3 — Mwi— P awe — I Lw —|

The bands inhibited in the particular reception area and by DISFM3, ENMW2,
DISLW switches are skipped.

Tuning returns to the frequency with which the seek started when the criginal
band is selected.

Regardless of the setting of the M25 switch, the contents are called for the preset
memory associated with any key pressed.

ME

vE The seek stops and the key operation starts.
BESCAN The seek stops and the preset-scan starts.
AMEMO

LOLD

MONDITPS)

The operations of the keys pressed are initiated. The seek continues.

KSI-W028-000
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Auto tuning (scan operation) key.
The frequencies are searched up key) or dDer key} in 1 channel steps
and whether or not there is a broadcast station (IF count and SD signal) is detecied 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) are the same as the | SEEK UP |and | 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.

Key Operation

zoan Up | Key during scan up an| scan pown | key during scan
down

SCAN UP |

| SCAN UP Scanning stops and returns to the frequency held last.

SCAM DWN

However, when the auto local function is used, the local mode is switched
SCAN DWHN

nown | key during scan up and| scan ur | key during scan down

Operation shifts to operation of the pressed key from the frequency when
the key was pressed.

Scanning stops and seek operation starts from the frequency when the

key was pressed.
SEEK DWN

Scanning stops and returns to the frequency held last (when a frequency
was not held, returns to the frequency when scanning started).
Scanning stops whenever any of these keys is pressed even though the
MAN BWN_lAUTOS00 switch is 1 (when the [ wanup | or | manown | key s

pressed for more than 0.5 seconds, seek is performed).

Scanning stops and the band is switched sequentially as shown below.

’—b FM1— FM2 —J» FM3 — MW —P MW2—J 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 held, the frequency when scanning

started is received.
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Key

Operation

M1(TP1)

ME

When a key is pressed, scanning stops and the preset memory contents of
the pressed key are called without regard to the state of the M25 switch.

I

Scanning stops and operation of the key is performed.

FSCAN
AMEMO

Scanning stops and preset scan is performed from M 1.

MONOITPE)

The operation of the pressed key is performed.
Seek (scan operation) continues.

Momentary keys other than those described above are invalid. (However, the

key is valid.)

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

Key

Operation

key during scan

- | scanUP | key during scan up and

down. Scanning stops and the frequency being held is locked in.

SCAN DWN

-| 8CAN DWH | key during scan up and key during scan

down

And then the operation of the pressed key is performed.

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

MaN DWN

Scanning stops and operation of the | MANUP | or | WA DWHN
from performed the frequency being held.

key is

Scanning stops and the band is switched sequentially as shown below.

’—’ FM1— FM2 — FM3 —P MWI— MW2 — LW —‘

However, bands disabled by receiving area and DISFM3, ENMWZ2 and DISLW
switches are skipped. When switching refurns to the same band, it returns to the
held frequency.

KSI-W028-000
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Key Operation
- When the M2S switch is 1, this key is invalid.
- When M25 switch =0
Each time the key is pressed, the memory write state is inverted as
shown below.
(]
Less than Ssec 5 sec
] L] -
Seek Hold * Hold Seek
Kay
operation Station ME | Kay
Mamary Wrllabla
Display o [ gl [ |y -
.| Il el on . C
SOAN P ME
{iiy
Less than Less than
Ssac Saec 5sec
Sesk Hald Hold Hoid ."Saak
Key
operation Station ME ME
Memaory Wrilable
corr ot (I o [
Display L Ll | Wl en | ILI .
Whena | M1(TP1) |to| M6 |keyis pressed in the memory writible state,

data is written to the present memory corresponding to the pressed key.

I

Scanning is canceled and the key operaticn is performed.

FECAN
AMEMO

Scanning is canceled and the key operation is performed.

MONO(TRS]

The operation of the pressed key is performed.
Scanning continues.
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Operation

M3(TR3)

[SCAN DWN|

M4

H ’
]

B

* When M2S switch = 0
- Memory unwritable state.

The scanning operation is canceled and the preset memory contents
corresponding to the pressed key is called.

- Memory writable state (See the 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 is held for 2 seconds. If an operation is not
performed during this time, the next station is searched.

{Example) Less than Szec Lass thans sec 2 zec
-« >‘4 >
Saak Held + Hold + Hald Seck
Key
operation Station ME M1
{TP1}
Momaory Wrirable
i | ol (| | i (]
Digplay I:II_I.I_I nl.l1 1.1 ¢h 1_la 1 ghi ] E

* When M2S switch = 1
- When key released within 2 seconds

The preset memory contents corresponding to the pressed key are
called and the scan operation is reset the moment the key is released.

Exampl
{H—W Less than
ROMUTE Pin Lass than 5 sac 2 sec »
Seek Hold Hold ) 1 Call
M1 M1
Station aeny | KO | ey | key

ON OFF

Displa 1 r o [ Iz 213

play I:||_|"|_| 1.1 ‘ Il ohy 1 = LI chi

- When key pressed for more than 2 seconds

Contents of M1

The held frequency is written to the preset memory corresponding 1o
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).

{Exampla)
RDMUTE Pin Less than § sec 2880 | 2 sae
- q—»
Seak Hold Hold Hold | Seek
M1 KE'!!' — -
Statl
aten (P1) Pressed
Continuously o~
11 n im | I (o [ | Il EI
l:||_|.|_| 11,1 ql_l.l ekl il I chi ILl.
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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.

Fb;m—h FM2—P EM3—P MWI—P Mwz— LW —‘

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 change.

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| MAN UF | and

MAN DWHN | keys as the clock adjustment key.

When the M25 = 0, this key operates as the preset memory writable state and clock
adjustment key.
When M25 = 1, this key operates as the preset memory writable state and clock adjustment key.

When M2S =0, use the key to switch the display.

* Radio mode frequency display
This key is used as the preset memory writable state setting key.
It is valid only 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 current receiving frequency is written to the preset memory corresponding
to the pressed key by pressing thq M1(TP1) ‘ '[D‘ M 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 memaory is being received, the preset memory number flashes also.

This key is invalid during the seek operation (including seek operation at scanning).
Howevwer, it is valid at 5 seconds hold during the preset memory scan and scan
operations.

Each key operation in the preset memeory writable state is shown below.

Key Operation

M1(TP1) The frequency being received when a key is pressed is written to the preset
tey memory corresponding to the pressed key.

Muting is not output.
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Key Operation
WF
PSCAN
AMEMO
SEEK UP

SCAN UP
SCAN
MAN UP
MAN DWN
DISP

Preset memory write mode is reset and each key operation is

performed.

BAND

The preset memory writable state is reset and the band is switched sequentially as

shown below.

l_bﬂm_h FM2 —P FM3 —P MW — MW2 —» LW —I

However, bands disabled by receiving area and DISFM3, ENMW2 and DISLW

switches are skipped.

=

The preset memory writable staie is reset.

LOUD
LOC(TP4)
MONO{TP

[MAN DWN|
E
| LOUD |

The preset memory writable state is held and each key operation

is performed.

Keys other than those described above (except the | POWER | key) are invalid.
When the radio is turned off and then turmed back on (including tape and CD mode switching)
in the preset memory writable state, the writable state is released.

* 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

keys while pressing the key

- Hour adjustment
The hour is advanced cne hour each time the key is pressed. When the key is
held down for more than 0.5 seconds, the hour changes continuously at a speed of 4
hours/sec (1 hour in 250 ms) until 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 MAN UP |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. Carry to the hour digit is

not performed. Each time the minute digit is adjusted, the seconds count is reset.
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In the radio mode, these keys are used as the receiving frequency up/down keys. During clock display
these keys are used with the key as the clock adjustment keys.

Their operation is shown below.

* Radio mode
These keys operate as shown below, depending on the setting of the initialized diode matrix
AUTO 500 switch.
- Operation by AUTO 500 switch
AUTOS00 Description
Each time a key is pressed, the frequency is incremented {| MAN UP key)
or decremented ( key) one step (1 channel space).
When the key is held down for approx. 0.5 seconds, the frequency changes continuously
at a speed of approx. 50 ms per step until the key is released.
Example 1) When key released within 0.5 seconds

Within

0.5 zec
RDMLTE
Fin

. f 4 N S

MAN UP Key OFF MAN UP Key OFF MAN UP | Key OFF
MAN UP
0 F’\‘«‘ﬂ“?%““ 87.6 87.7 87.8
MAN DWN

Example 2) When key held down for more than 0.5 seconds

ROMUTE Approx. 0.5 sec ‘
Fin < >
MAN UP Key OFF

87.5 ‘ 87.6 ‘ 37.?‘ sr.a‘ 37.9‘ as.n‘ 86.1
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MAN UP

AUTOS00 Description

Each time a key is pressed, the frequency is incremented { MAN LUF Key)
or decremented ( 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 ) starts at the point after 0.5 seconds. This seek
operation is the same as that of the and 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

Within

0.5 sec
Fin

RDMUTE
1 A 1 ; 1 1%

MAN UP Key OFF MAN UP Key OFF MAN P Key OFF

875

87.6 ‘ 67 8

87.7 ‘

Example 2) When key held down for more than 0.5 seconds

Fin ‘ b
Kay OFF
MAN UP
87.5 ‘ 87.6 ‘ BY.¥ B7 8 B7.9 g8.0
| a0, IF SD,IF
IF and S0 check is not No Station — > Station

performed at the first
1 channel up.

When the AUTO 500 switch was set to 1, do not use the | SEEK UP
SEEK DWHN| keys.

and

. During clock display

When the clock is displayed and the 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 key above.

LOUD (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).

KSI-W028-000




SD4002

Symbol

Function

The LOC(TP4) key is used as a LOCAL({LOCAL/DX) control key when in the radic mode and as
a tape function key when in the tape mode in conjunction with initialization diode switches.

- In the radio mode

The LCD Pannel "LOC" indicator and the output on the LOC pin{pin 10} are inverted each time
the key is pressed.

A high is output on the LOC pin while the "LOC" indicator is on.

- In the tape mode

The LOC(TP4) key can be used as an AMS, NR{NOISE REDUCTION) or MTL{METAL) function
key when the initialization diode switch ENTPK is "i". For the choice between AMS NR and MTL
functions, see the description of the initialization diode switches KAMS, KNR and KMTL.

When the AMS, MTL or NR function is selected, the LOC({TP4) key operates the same way as

Caws ], W], (WA ] key

See the description of these keys.

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 "MONQ" display and the MONQ/NR; pin (pin 18)
output the inverted. High level is output from the MONO/NR,, pin while "MONO" is displayed. When
the power is turned on, the OFF state is set ("MONQO" display OFF, MONC/NR; pin Low level).

- Tape mode

This key can be used as the AMS , MTL or NR function key by the initialized 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 | or | MR key. See the description of each key.

In the radio maonitor and DK ON modes, this key operates as the MONQO control key.

MTL (METAL) control 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

MR

NR4 (NOISE REDUCTION) and NR; control key.
This key is valid in the tape mode.
Its operation depends on the setting of the initialized diode ENNR; switch as shown below.

ENNRZ Key Operation

Each time this key is pressed, the LCD panel "NR," display and the NR,; pin (pin 22)
0 output are inverted.

High level is output from the NR1 pin white "NR 4" is displayed. When the

power is turned on, the OFF state is set { "NR, "display OFF, NR, pin Low level).

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

‘NR1" display OFF ‘MR dizplay ON
NR1 pin Low NR1 pin High

"WR2" display OFF *NR2" display OFF
MONCYNR2 pin LOW MONC/NR2 pin LOW

"NR1" display ON

MR1 pin LOW >
"NRz" display ON

MONQ/NR2 pin HIGH

When the power is turned on, NR4 and NR; are both turned off.

AMES

AMS (AUTO MUSIC SEARCH) control key.

This key is valid in the tape mode.

Each time this key is pressed, the LCD panel "AMS" display and the AMS pin (pin 20) cutput are
inverted. High level is cutput 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 cutput even if the mode is switched to the CD or radic mode.

When the power is turned on, AMS is tumed 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 tights.

In the radio monitor mode. all band tuning operations are possible and radio muting (RDMUTE pin)
is turned off and audio muting (AMUTE pin) is turned on.
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Symbol Function
Display switching key.
This key is valid when the initialized diode NOCLK = 0 (clock), M25 =0
The display switching operation is shown below.
=+ 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.
QOperation according to the setting of the initialized diode PRIO1 and PRIOZ switches is shown below.
PRIO1 | PRIOZ| Friorty Description
Display
0 0 None | Each time the key is pressed, the frequency display and
clock display are switched.
When the key is pressed during frequency display, the
Frequen| clock is displayed for 5 seconds. When the key is pressed
0 1 cy . . ,
display during the 5 seconds clock display, the display returns to the
frequency display.
When the [ ogp | key is pressed during clock display, the
’ 0 Clock | frequeny display is displayed for 5 seconds. When thel DISP | keyis
display | pressed during the 5 seconds frequency display, the display retums
DISP to the clock display.

When the device is switched to the radio mode, display starts from frequency display.
+ Tape mode

The Key is invalid.
+ CD mode
Each time this key is pressed, the " [d " display and clock display are switched.
Operation according to the setting of the initialized diodes PRIO1 and PRIOZ is shown below.

PRIO1 |PRIO1| PriomY Description
Display
g 0 None |Each time the: key is pressed, the "[ 4 " display and clock
display are switched.
When the key is pressed, during " [ g " display, the clock is
" [d « |displayed for § seconds.
0 1 display |When the [Djsp] key is pressed during the 5 seconds clock
display, the display returns to the " [d" display.
When the key is pressed during clock display, the " [d "
display is displayed for 5 seconds.
1 0 Clock When the key is pressed during the 5 seconds " [d "
display, the display returns to the " [d " display.

When the device is switched to the CD mode, display starts from " [ g " display.
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Symbol

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 by pressing this key.

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
CD mode setting switch.
CDSET 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 "Maode Transition”.
Taps mode setting swilch,
TPSET This switch is valid only when the CE pin is high level.
wE When this switch is sef to ON when the CDSET is OFF, the device is setl to the tape mode.
For details, see "Mode Transition™.
Radio mode selting switch.
This switch is valid only when the CE pin is high level.
_ When this switch is set to ON when the CODSET and TPSET swilches are OFF, the device is s&t to the
ROSET radio mode.
For details, see "Mode Transition™.
When using this swilch, se! the RDON switch (diode matrix) to 0.
Tape mode Tast forward signal input switch.
The tape fast forward display (< &) lights as shown balow according to the state of the RL swilch.
FF RL Display
o 4
- 0
FF 1 >
D .
1
1
4 Light OM, <I:Flagh{2Hz}
OFF, 1:0M
VF broadeast station SK signal input switch.
When this switch is set to ON on the FM and VF bands, the LCD panal "SK" display ights. On the FM and
SK VF bands this signal is also used as the auto tuning stop signal. Al this time, 250 o 375 ms after the
broadeast station is judged to be present by IF and S0 pin, this switch is checked and f it is ON | a tra-
ffic information station is judged to be present and aulotuning stops.
Tape mode travel direction signal input switch.
RL The tape display {<1 ) lights according to the state of the FF swilch. For the lighling contents,
see the FF swilch above.
VF broadeast station DK signal input switch.
DK When this switch 1s set to ON in the tape DK standby and CD DK standby models, the device enters the
tape DK ON and CD DK ON mode.
ST Switch usad to enable "ST" display in the radio mode. "ST" display on the LCD pansl lights by

turning on the switch
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Symbol Function
Recaiving area setling switch.
s s=tting is shown below.
Fuor the receiving frequencies, ete, at each area, see page 2.
AREAZ AREA3 AREA3 MODE
AREA 0 0 o Europe
AREAZ (] 1] 1 Europe?
AREAJ 0 1 0 USA1
0 1 1 U8.A2
1 0 o H3AZ
1 iy 1 Austraifia, Middls East
1 1 0 Japan
1 1 1 Central and South America
Recaiving band setting switch.
l{s s=tling is shown below
. DESFME ... FM3 band is disabled by setling fo 1.
EMNMWEZ. ... MW2 band is enablad by sefting to 1.
L DESLW............ In Europe, the LW band is disabled by setting to
The DISLW swilch iz invalid in areas outside of Europe.
The receiving bands for each area are set with these switches as shown below.
AREA DISFMIENMWZ| DISLW Receiving Bands
DISFM3 o 0 o FhTFM2 FM3 MW LW
ENMW2 0 0 1 [ FM1.FM2FM3 MWA
DISLW N eyopet[ 0 1 - | Emit PMz FM3 MW M2
Europe2| 4 0 o FhT FM2 MW LW
1 0 1 FMTFM2, MW
1 1 - FhE1 FM2 MW T MW2
o 0 - FMT FIM2Z FM3 MW
Other o 1 - FMTFM2 FM3 M MW2
areas 1 0 FMT FM2 MW
1 1 - FMT FM2Z MW T W2

-:Don’t care
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Symbol Function

Prasel memory write meathod selting swilch.
Its setting is shown below,

M25 Write Method

Preset memory is written by pressing a|[M1(TP1)| to| M& | keyinthe
M25 9 | 5 seconds memory write state by[ ME |  key

-

Preset memary is written by holding down a [M1{TP1}] to | ME | key
for more than 2 seconds. The key is invalid.

For more information, see the | ME | and[MITP1}]| to | ME | items.

[Wan UP| and [aanN DWN]| keys function setting switch. The|M and [ MAN DWN | keys

can also be used as autotuning (seek operation) keys by means of this switch. The seltings of this swilch

are shown below.

AUTO 500 | MAN UP | .[MAN DWN|  Key Function

Manual tuning only
Each time the key is pressed, the channel is incremented or decremented by ona.

AUTO 500 0 When the key is held down for more than 0.5 seconds, the channel is changead
continuously and rapidly.
Manial tuning and autotuning.
) Each time the key is pressed, the channel is incremented or decrementad by ona.

When the key is held down for more than 005 seconds, autoluning (seek cperation) is
performed from the next channel.

KSI-W028-000 40




SD4002

Symbol Function
Switch used to sat the condition to stop auto-tuning. The switch also allows auto-{uning to continue
futher when the presence of a slation is determinad during aulo-funing, The swilch setis the
auto-funing stop conditions as follows,
AUTOLOC Local Function
Whenever the presence of a station is determinaed from the IF counter(along
0 with an SK signal from the station when in the VF mode), tuning locks in
that station even if aulo-tuning keys are hald down.
ALUTOSTR
Auto-tuning stops whean the presence of a station is detarmingd from the |IF
counter (along with an 3K signal from the station when in the VF mode.) and
when auto-tuning keys are released | that is, auto-tuning won't stop as long
as an auto-tuning key s pressed even when the presence of a station is
’ detected.

This swifch is operative with all the auto-tuning keys. During the first aulo-

tuning with key, however, tuning stops an detection of the

presence of a station {along with an 3K signal from the station) even while

kay is pressad.

KSI-W028-000
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Symbol

Function

PRIDT
PRIO2

Pricrity display setting swilch.

"Pricrity display" is display that relurns o the previous display If no operation is performed within 5
saconds after the display was switchead.

These switches are valid only when the NOCLK swilch is set to O {clock mode) when the device is not in

the DK standby mode and radio monitor is not used. Their settings are shown below.

FRIOT |PRIDZ

Pricrity
Display

Description

Mone

Display swilching is performed when the key and melody
salection key (during clock display) was opearated.

- Radio modea

The display switches between frequency display and clock display
gach time the |DISP [key is pressed, When the melody

selection key is pressed during clock display, the display
switchas to frequency display.

- Time mode

- CD mode
The display is switched between " [ " display and clock
display sach tims the I5 key is pressad.

Fraqusncy

CcD

When the display switched from frequency or " [d " display to clock
display by key, if no operation is performed within 5

seconds, the display returns to the original display

- Radio maode

MNormally the frequency is displayed,

The display is switched to 5 seconds clock display by pressing

the | DISF [ key.

When the kE*_,f is pressad again, or the melody selection
key is pressd., during & seconds clock display, the display returns
lo frequency display.

- Tape mode

Clock display.

The key is invalid.

- CO mode
Normally " [d " is displayed. The display is switched to

5 seconds clock display by pressing the | DIGP key.
Whan the key is pressed again during § seconds
clock display, the display returns to CD display.
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Symbol

Function

FRIOT
FRIOZ2

Pricrity

FRIOT |PRICZ2] .
Display

Description

In the radic and CE modes, clock display has priority.
- Radio mode

MNormally the clock s displayed.

The display is switched to § seconds frequency display by prassing
the @ key ar melody selection key

When the [DISP] key is pressed again during 5 seconds
frequency display, the display returns to clock display.

0 i Clock | _ Tape mode

The | QISP |key is invalid.
-CD mode

Normally the clock is displayed.

The display is switched to 5 seconds "[[ 4 " display by pressing the
DISF ] key.

When the key is pressed again during 5 seconds

" [d " display, the display returns to clock display.

1 1 Do not set to this mode.

"Frequency display” in the above means receiving freqguency, receiving band. and presat memory
display. Therefore, during radio recaption, the "PSCAN". "SK". "WE". "ST", "MONO".

"LOCAL" and "LOUD" displays light even at clock display.
In the tape mode, the "LOUD", "MTL", "MR1", "MR2" | "AMS" and "= ", "<" displays also light at

clock display.
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Symbol

Function

PRIO
PRIOZ

FRIC

FRIO2

Priority
Display

Description

|:|

Mone

- Type DK standby
- Radio monitor
The display swilches between frequency display and clock
display each time the key is pressed.
When the melody selection Key is pressad during clock display,
the display switches to frequency display
When the device entered the tape DK slandby and radio monilor
standby mode, frequency is displayed first.
- CD DK standby
- Radio monitor
The display switches between frequency display, ” [d " display
and clock display each time the key is pressed.
When the melody selection key Is pressed during "[4 " display
and clock display, the display switches to frequency display.
When the device enterad the CD DK standby and radioc monitc
maode, frequency is displayed first.
DK ON
Frequency displayed.

The key is invalid,

Frequen

Cy
cD

Tape DK standby

Radio monitor

Mormally the frequency is displayed. The display is swilched

to 5 seconds clock display by pressing the | DS key.

When the key or the melody selection key is pressed
during 5 seconds clock display, the display returns to frequency
dizplay.

CD DK standby

Radic Monitor

Normally = [4 " is displayed. When the key is pressed,
the display switches to 5 seconds frequency display

When the key is pressed during frequency

display, the display swilchas to 5 seconds clock display

When the key is pressed during ciock display, the
display returns to " [d " display

When the melody selection key is pressed during "[ " and clock
display, the display swilches to 5 seconds frequency display

DK ON

Frequency display

The key is invalid.
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Symbaol Function
PRIOT |Prio2| FrEm Description
Display

- Tape DK standby
Radio monitor
Normally the clock is displayed.
When the |1 key or melody selection key is pressed,
the display switchas to 5 seconds frequency display.
When the key is pressed during 5 seconds fraquency
dispiay the display returns to clock display.

- GO DK standby

- Radio monitor
MNormally the clock is displayed.
When the g kay s pressaed, the display switchas 5

0 ! Clock seconds " [play 'u'}':'heﬁ the |1 k;y is pressed

during this [d " display, the display swiiches to 5 seconds
frequency display.
When the [DISF| key is pressed during frequency display.

PRIOT the display returns to clock display.

BRIOZ When the melody selection key is pressed during clock display
or" [ " display, the display switches to § seconds
frequency display.

- DK ON
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 M key becomes invalid without
regard to the setting of the PRI and PRIOZ switches.
And the[DISP ] key is invalid.
me Display
Radio Frequency
Tape MNone
CD Cd
Tape DK standby
CD DK standby Frequency
DK ON
Radio maonitor
Radio ONOFF method setting switch.
Its selting is shown below.
RODON RDON _ . RC—.EE‘.D_GN.‘IOFF M_ethu.d
0 Radio is turnead on and off by RD3ET swilch
1 Hadio is turned on by making the CE pin High.

When this switch was set to 1, do not use the RDSET swilch.
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Symbol Function
Clock specified setting switch.
itz setfting is shown below,
NOCLK Clock
NOCLK 0 Yes
1 MNa
In the no clock mode, Iow consumption current (10 uA max) backup is possible by making the CE pin
Low.
Clock time system setting switch.
Its setting is shown below.
CLEDISP Time System
12—haur elock
0 AM 11:50 —p» BW 1200
CLKDISP :|
AM 12:00 l— PM 1180
24—howr clack
1 ’—D 23:88 —  0:00 —
Clock colon{:) display setting switch.
lts setting is shown below.
FLASH Colon {:) Display
FLASH Steady light
Flashing

Frequency : 1Hz

Duty — 6(ON): 4 (OFF)
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Symbol Function
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 below.
Dual Function Key
KAMS | KNR | KMTL
1 1 1
1 1 o -
0 1 0 1 -
1 o 0 -
0 1 -
a 1 o0 -
0 0 MTL - -
a o 0 - - -
i’fﬁg That is, the functions selected by 1 are left-justified and used at the[MT(TP1) | to
KNR
KMTL
Of the AMS, NR and MTL function keys, two functions can be usad at the
LOG (TP4) | and [MONG(TPS) | keys.
The folicwing can be selected
Dual Function Key
KAMS | KNR | KMTL
LoC (TP4)| | [MONOD(TPS)
1 1 1 Do not set
1 1 o AMS MR
! 3 0 1 AMS MTL
1 0 g AMS —
0 1 1 NR MTL
0 1 e NR -
a 0 1 MTL -
0 0 0 - -

The functions selected by 1 are left-justified and used at the

LOG (TRg)| and

1

MONOITRE | Reys.
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Symbol Function
The operation of each key is the same as that of the momentary keys|AMS | | NA | and
Summarizing the above, the five keysl M1{TP1) | m|=’-.ﬁ3{‘_F'_'€.}| . {}-::-ITFij:| and
scan be used as |MONCHTPE) | tape funclion keys. Which functions used in comman are
determined by the ENTPK, KAMS, KNR and KMTL switches. This summarized bealow.
ENTPK HAMS KNR KMTL _M1 M2 M3 Loc MDND
(TP} {TRPZ) (TF3) (TP4) (TPS)
1 1 1 AME MR MTL
1 1 ] AME NR
1 0 1 AME MTL
1 a 0 AMS
0 0 1 1 MR MTL
0 1 ] MR
§] a 1 MTL
0 0 ]
1 1 1 Do not set
ENTPK 1 1 0 AMS MR
KAMS 1 0 1 AMS MTL
SPUT'IEEL 1 1 0 0 AMS
1] 1 1 MR MTL
8] 1 0 MR
0 a 1 MTL
8] 0 0

When these functions are used. tuning operations in the tape DK standby, CO DK standby and radio
monitor and DK ON modes are restricted as follows :

ENTPK | Kams [ kNR | KmTL
0 0 a o Mormal tuning possible
0 When even switch is 1 [Tuning by [M1(TP1)| to| ME | keyis possible.
! ~ ~ | The|LOC(TP4) | and [MONOITPS]| keys cannot
be used as local and monaural keys.
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Svmbol Function

Switch that enables the NR» (Moise Reduction) function in the tape mode.
Its setting is shown below.

EMNRZ Description

NR,; function cannot be used.

When 1he key or NR function key (selected by KNR switch) is prassed,
the LCD panel "NR," display and NR; pin cutput changes as follows :

"MR1" display OFF "MA1" display ON

> MR pin Low sutput » "NE1" pin High autput

ENNRZ Both the MRy and NR; functions can be usad.

When the key or NR function key {selected by KNR switch) is pressed.
the LCD panel "NR4" and "NR;" displays and NR. and MONC/NR: pins output
change as foliows:

“ME" NE WA
WA pin NRi pin WA1 pin
Low autput High autput Low oulput
_F'MHEH —ﬁﬂﬁj* —'-Hﬂﬂ" R
display OFF display OEE display OMN
MONO/NRA2 pin MONO/NRA2 pin MONO/NRE pin
Low autput Lovw autpist High autput

Sets the RDMUTE pin cutput method in the tape and CD modes.
Its setting is shown Delow.

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

e
ROMUTE Pin myms | 40 ms B25 to TAO ma
ek -
1 Cutput

T *
MODE Pin LOW

MUTESE Mode switching by TPSET CDSET switch
! =k When MUTESEL = 1 is set, do not use the DK standby and radio monitor functions

I the tape and CD modes, muting remains ON

[T
ROMUTE Pin sms] 40 me

Output +

MODE Pin LOW
Mode ewitahing by TRSET, CDSET switch

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

For details, see "Radic Mute Cutput Timing"
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Svmbol Function
IF counter use safting switch.
s setting is shown below.
EMNFMIF | DISAMIF Broadcast Station Detection Method
BAND ' '
] 0 M IF counter and 3D system
ENFMIF MW, LW IF counter and 3D system
DISAMIF ; . FM | IF counter and 3D system
' MW, LW| 5D system
0 a FM | SD system
MW LW IF counter and 3D system
0 . M S0 system
- vw Lw] SD system
Auto preset memary function disable switch.
Its setting is shown below.
DISAMEMO Description
Enables the auto preset memory function.
DISAMEMO o When the 4 key is pressed for more than 2 seconds, auto presst
memory operation begins.
Disables the auto preset mamaory function
.1
The | i key performs the preset scan function only.
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3. Mode Transition
With the 504002, the radio can be turned on and off by the following two methods
(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 described in 3.1, 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 CDSET switches, respactively
vhen RDON =1, do not use the RDSET switch.
When the CE pin is made Low level, clock display in not performed.
(1) CE : Low to High

@
CE = Low
Furiclian

Stop

CE=Lew —® High

Tape co
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(2) CE : High Level

@

OK Standby

SD4002
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3.1 Radio ONJOFF by RDSET Switch
The radio is turned on and off by RDSET swilch.
Switching to the tape and mode is performed by TPSET and CDSET swilch, respactively.
The difference from ROON=1 of 3.1 is thal the clock is displayed even when the radio, tape and CD
modas are OFF.

(1} CE : Low To high

©
CE = Low
Funation
Slop

— High

MAK.128ms
Wt

®
Radio
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{2} CE : High Level

@

/ K Standoy

< - &

KSI-W028-000 54



SD4002

3.3 Description of Each Mode

Display Description
o)
Backup mode.
CESL When the NOCLK switch is set to no dock, low consumgption current] 10 ud Max ) backup is possible,
=LOWw . . . . ; )
When clock is selected, the device is sat 1o the clock count mode. In the mode, the maximum
consumplion current is 500 uA.
) Whean the CE pin is high level and the TPSET and COSET switches are OFF, the device iz set to the
Radic
radio mode.
]
Tape When the CE pin is high level and the TPSET switch is OM and fhe COSET switch is OFF. the device is
‘ap set to the tape mode.
ch When the CE pin is high level and the CDSET switch is ON |, the davice is set to the CD mode.
4

DK Standby

When the VF band is received in the radio mode and the mode is switched 1o the tape or CO mode by
TPSET or CDSET switch, the davice is sel to the DK standby mode

The device is also set to the DK standby mode by pressingthe[  VF | keyin the tape or CD
modes.

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

{8
Whean 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 (ROMUTE pinj is turned off and audio muting (AMUTE pin) is turned
Gn.
[:3]

Radio monitor

When the tape mode is set by TPSET swilch when the radio monitor mode is ON by
i the racio mode, the device enters the radio monitor mode. |he radio monitor mode s also sat by
pressing the  |RDMO! kay in the tape and CD modes.

in the radic monitor mode. normal tuning operation is possible.

In the radio monitor mode. radio meting [m par) is furned off and audio rnu1ir|gm D) S

turnad on

Clock

NOCLK =0

Only clack display is perfformed.

Clock adjustment is also possible.

MOCLK = 1

Function is disabled.

However, since the CE is high level, the consumption current is 500 uA Typ.

KSI-W028-000
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3.4 Radio ON/OFF by | POWER Key
The | POWEH Key valid when CE pin is high level.
Each time the key is pressed, the POWER pin(pin 23) output is inverted.

Therefore, a circuit is configured so that the radio is turned on and off by setting RDON =
0 and turning the RDSET switch on and off by POWER pin.

For details, see "Application Circuit"
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4. Display
4.1 LCD Pannel

SD4002

Fra VE SK g7 MOND Lo LOUE M NP2
=T | ‘:IU D ‘:ID HDMGM AME D:IU
. ,"f — AM (—
() D D D ﬂ m:s:‘mf L D ﬂ
— — O GH -
(LW
4.2 Display Type
- 3 0 O I R I I W I} Il I~
I L I 1 L1 1 L Ll Ll
4.3 Segment Lines
FM3 | WF 8K ST MOND LOG Loun MTL NA NE:
. L —
Fat JH ﬁ_uﬂ htl:lﬁ [\Ti'l‘] romon ams [ sEN
Ead2 :l H
> LU B | U | S | |
(e} PM
P 8 i 4
. DEETEY
< M rr.:! ﬁ—\@ [:l o CH
Wy
Eeiali] 1 2 348 & TES 106 1112 14 1816 1718 b 21 23 2436
13 20 22 28 27
4.4 Common Lines
FMa  WF| 8k 8T | MONO [Ra]s] LouD MTL M Nz
i
AMS
| EM1 "-l h ™ N AOMONI M
s N T
:'l.l'i'\'.." l:'::)
ﬂ D Nlo oM 4
w2 )| L) ia DKSTRY o |
COM2 COMY
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4.5 LCD Assignment Table

M COMI COM2
0 MW2(LW) W1 {MW)
1 FM2 FM
2 4240 4e dg FM3
3 4c T
4 36 3t
5 39 3e
B 3c d
7 COLON( ) 3
8 ) 2f
9 29 2e
10 20 2d
T POINT() 2a
12 16 11
13 19 ie
14 16 1d
15 LOUD 1a
16 50 MTL
17 DKSTY ROMONI
18 CH AMS
19 P AM
20 NR Ca
21 Ch Cf
22 Cyg Ce
23 Co Cd
24 NR2 LOC
25 ST MONO
26 SK VF
= : .

Fn3 vF =1 =13 MOND LoOG LOuo MTL

[YLTE]
miw

s
W]
MW2 4

ANvA

Frid tl] DCI
Fhz 1a Af

HZH N=i

HOMONI

14

DKETBY

23]

AME
AM
M
GH

SD4002

- | b
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4.6 Description of Display

Display Description
VF Indicates that the device 1S on the VF band.
indicates that the 5K signal is input.
SK it tights when the SK switch is turned on at the FM and VF bands.
Indicates that a STERED signal is input.
ST it ghts when the ﬁpsn {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 inverled.
MONO High level is output from the MONO/MNER,; pin{pin 18} while this display is lit.
it iz invalid on the MW and LW bands.
Indicates that the device is in the LOCAL mode.
When AUTOLOC = 0, when the key is pressed in a radio mode(FM, MW, LW bands).
LOC the display is invertad.
When AUTCLOC = 1, this display fights during aulotuning local search.
High level is output from the LOC pin {pin 10} during autotuning while this display is lit.
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 level 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 [peETAL| 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 NR, (Noise Reduction) stale.
When the device is placed into the NR, state by function key in the tape mode. this
NR; display lights.
High level is output from the NR, pin {pin 22} white this display |15 Iit.
Indicates that the device is in the NR; (Noise Reduction) state
The NR; function can be used with the initialized diode ENNR, switch.
NR; When the device was placed into the NR; state by function key in the tape mode, this
display tights.
High level is output from the MONO / NR; pin (pin 18) while this display is it
DKSTBY | Lights in the DK standby and DK ON modes in the tapa/CD mode.
Indicates the direction of tape travel.
2 In the fape made, this display indicates the tape direction according o the state of the RL swilch. if the

FF switch is OM, this display flashes. For more information, ses the description of sach pin.
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Display Description
FM1
Fm2 Indicates the recaiving band in the radio mode.
FM3

MW1{MW) | in Europe, when the device is switched io LW band, "MWZ2Z({LW)" lights.
MW2{LwW)

Displays the recaiving frequency CD and clock.

E;: - Receiving frequancy display

— — Displayed in the radic mode.
5 |:| iz displayed only on the Europe and South Africa FM bands.
m| "D P} is displayed as the decimal point on the FM bands
I R I

- - CD display N I
— — When the device enters the CD mode, the follwing is displayed
— - Clock display

I 12 hour clock or 24 hour clock can be selected by the initialized diode CLEKDSP switch.

Flashing of the ""{colon) display is possible by the initailized diode FLASH switch.

12 hour clock AM and PM display.
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 it

AM

12 hour clock AM and PM display.
PM

Indicates the presat memory number ab AMS selection number.
- Praset memaory number display.
In the radic mode, when preset memory write and call are performed. the corresponing preset
number and “ch" are displayad.
In the memory write mode set by key, the "ch” display flashes at 1HZ.
During prese! memaory scanning I::;.-' key, the preset memory number

I

ch

display (Ca to Cg) flashes at 1 Hz.

RDNINI Lights in the radio monitor mode.

KSI-W028-000



SD4002

5. Radio MUTE Qutput Timing (RDMUTE)
1) Key ON chattering prevention

2} Premuting and BEEP output

3) Division ratio setting and display contents updating

4 Postrmuting

5) Scan time

&) PLL lock wait time

5.1 Radio MUTE (RDMUTE PIN) Output Timing Charts
1) Manual UpDown
(1) 1 channel up/down
(a) AUTO 500 switch = 0

ol @] @ ® l

§to
S0ms] 40ms) 16ms < 1258 1o 260 ms

f

Keay ON
(b) AUTO 500 switch = 1
| @ | | @ | ® @ |
m Within 40ms| {5me 128 ta 2580
PALLP R (280200 me )
500 to 625
+ mEas +

Hay ON ™ ey OFF

At the band edge (betweean lowest frequency and highest freguency) of bath (&) and (b)), tima o
is 625 to 750 ms.
(2} Continuous up/down

(a) AUTO 500 switch = 0

| @ | @| @ @ @ ®| @ @ |
Eia &ta o
S0ms | 4tms| 188 gnmragasms | TS some 4fm 128 to 250 ma
+—r 444> ‘ 4 »
* !

‘4

Kay ON I Koy OFF

Ab the band edge, time & becomes 540 to 665ms and time 1 becomes 525 ko 750ms
(a) When ALUTO 500 switch = 1, continuous up/down is not performed because holding down

the key for more than 0.5 seconds sets autotuning.
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27 Auto Up/Down

(1) [sEexk ue| .| seEek | .| scanuP || SEEK | keys
|®|@@@@@@ @ & @ @
Gto bta bta
158 40| 15 40 15 40
am mg| e ms | il ms frik mE [ 280 to 378 me
bl 4 (¢ |4 4
P
4 rf $ }
Key ON 50 ,IF chack S0 1F chack S0.IF ehack Saek stops
WO station NO station E0LIF tuned Fiafe,
(2) | mAN | . [MAN DWN| key held down for more than 0.5 seconds when
ALUTO 500 swith = 1
| @ | @ | @ @ & @ 6@ & @ | E & @
S i) Bt
504 ta 18 40| 18 A 18 A
&0m= R2E ms 410ms | mis me | ma ms ma ms 250 ta ATH ms
t+—rpt—p 4> 4 fs 4 e
+ + + f SOLIF ehack
50 IE eheck 50,IF check . ac
Key ON P NOetation MO station SO tuned

At both (1) and (2}, at the bamd adgs time % becomes 520 to 695ms

IF check is performed twice, once in the FAST mode and once in the SLOW moda.
FAST mode IF check takes approx. 6ms on the FM, MW and LW bands and SLOW
mode IF check takes approx. 15ms on the FM band and approx. 25ms on the MW

and LW bands.

3) Preset memaory call
(1) M28 switch = 0

|l @ | @| @ ® |
LR
BOms | 40ma| 18ms a7E o BOD ms
+—Hd— 4 W
Kay ON
(2) M2S switch = 1
| @ @ | @ @ I
Withi 5t T
S0ma i) soms| 16ms| 475 10 500 ms
|4 |4 P

.T. &
Key ON —— Key OFF
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4} Preset momory write

(1) M25 switch = 0

| @ | | BEEP | @ | I
Sta]l 125 1o 250 ms
EOms 2 sec. 4ims| e N
4—»(4 4—54—“‘-4
4 &
Kay ON -

Frasat—memory display

(2} Whan M25 switch = 1, muting is not cutput.
5} Presat momory scan
I @ @ @ ® I I @ | @ @ I
AT5 to 500
Smez | 40mg 15ms 1a—ma’ £ 5aa abma| 15me| 375 te 500 ma
+—r » 4+ t+—Ph
+
Keay ON
o) VF mode

{1} When mode selected with VF key ON

O ® 06066 ® ® ¢ |
Ato Sto —
18 ;‘;i 15
foma | 40ms| AT8 to BOOmg | Me me 3TE to B00me 376 to B00ma
4 4 1. 41—
T T F Y

Key OM 5K Chack  SD,IF Cheek S0,IF Check SK Cheek  SDUF Check 5K Chach
Ma SK Ma SDF S0LIF Tunad o 5K SDF Tuned  SK Tuned
{2) Seek and scan operatingg in VF mode.
| 010 9O 0060 @ ® O | D0 ®
te
18 24
E-Drns\ 40ms| mg me 475 to S00ms 375 to S00me | g gqp
hid 1 g
+ 4 4 4 4 4

&0,IF Check S0,IF Chack  SK Check 50 IF Chack EK Chaok
Mo 5D IF S0LIF Tuned HNe SK SOIF Tuned 5K Tunad
Seek Stopped

Key OM

7Y Band switching

| @ @ @ @
&g
50ms | 40ms| 18ms E25 to 750 ma
|4
Kay ON
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8) Radio OFF 1o ON
(1) ROSET switch

{Tape.CD) | @& | @ @ @ | (Radie)
Eto1B
0 to 20
;:a 40ms|  ms 625 to 750 ms
+—r 4 >

*

RDSET switeh ON

(2} CE : Low to High by RDON switch = 1

@& @ @ | (Radic)

Eralb
Ota 125 me 40ms frik 625 to 750 ms
4—p(+4 >4

CE = HIEH

9} TAPE ar CD OFF to ON

® ® @ {Tape,CD)
(Hadio, Taps, G0} | | |
MUTESEL awitch=0
0 te 20
s 40ms 25 o 750 ms
Clack Only — pld—>|4
* MUTESEL mwitchmi
TPSET switch
COSET switch ON
10} CE pin High to Low
[Radie Tape GO)
Clock Only —  MaX Eme
CEmkigh - »Law
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5.2 Radio MUTE{RDMUTE PIN) an Audio MUTE(AMUTE PIN) Output Timing Charge
1} When switchad from radio to tape or CD mode.
{Other than VF band, ather than radio menitor mode)

| @ | @ @ | MuUTESEL=1
- L "n::':' 40ms B25 1o TEO ma
RDMUTE + | MUTESEL=0
AMUTE
F 3
TPSET awitch
CDSET switeh ON

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

(1) DK = OFF
_ o @ @ bk 1@ @| @ |okon |@ @] @ |[OK
Radia gtan ;4 standby
dby
ROMUTE
(ke .y Oto
:12 " 625 to b 125 ta 20 125 ta
ME | 750 mg iom| 40ME| 2E0 ms me| 40ms | 260 ms
4 M 44— Md—p d—ed—hd—Pp
¥
AMUTE
4 + Ps
TREET switeh :
IESET switeh DK switch ON DK switch OFF
(2) DK = ON
. DK ON | ®| @ ® DK @ @ | ® | DK ON
Radia Ix, slandby
® a
BOMUTE £ E
o F ] ﬁ
™ 5]
i 125 to = 126 to
o | 40MB | aenm S S| A0me | aen m
T 44— P
Fl |
AMUTE
3 o +
TRSET switeh DK awiteh OFF DK switeh ON

CDSET awlteh ON
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3) Radio monitor mode!Set MUTESEL to 0)

1) when switched from radio monitaor OFF in the radio mode.

SD4002

Radia Monltor

Fadic @ @ @ Tape CO @ ® @
ROMUTE 8
Et ry
2 B26 1o B25 1o
= | aomg| . 750 m BOmg | 40mg | 750 me
PRI LU A PRELLL Y M ——
| ]
AMUTE
TPSET ewilah AOMOME Key ON

COSET awiteh OM

2 Whean switched from radio monitor ON in the radio mode.

Radia Badic Mobitor T { @ (a
Tape, GO
BOMUTE
H—

125 ta

BO0me | 40me 280 ms
AMUTE

TESET switeh ADMOME Kay ON

COBET swital ON
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6. Pin 1/0O Circuits

The /O circuit of @ach pin of the SD4002 is shown below in abbreviated form.

(1} LCDOD / KSO to LCD27, CGR, PEO to PB3, PDO to PD2, EO01, EO2

—1 Output pin

Voo
k]
1%”_¢

(2} INT, AD

b * =2 Jnput pin

= - —= O pin
-I M—ch
P—ch :1:—' I
] L | ]
I_ FAnAMIF FALFMIF
M—ch Plna Only

Ta IF Countar Gircukl
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(4) COM,, COM:

(5) KO to K3

(8) FM WCO, AM VCO

1

i . AP
P—ch M—ch

oo

by
p-ch ;I-II—
N-gh ﬁl— Neth ﬁp

SD4002

—= {iput pln

- =2 Input pin

(High ON Resletanca)

f—ch I_ -I M—ch

{High OM Resistancs)

=2 npul pin

—2  input Pin

Sahmilt Triggerad |nput with Hyatereals Charasteristios
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) No clock display in power OFF time)

i
!

Low to High

=

L

RDON SWITCH = 1
ADIC ON(C

™

7.1 Power ON/OFF by alternate switchf

7. Application Circuits

MONCG/NR2

O EMIF

' AMIF
ROMUTE

BaND2
BANDH
MODE
Loc
AGCC

LoD

B

hhh bk hd b

L]
£
=]
=
EL
E
]
Bl
0] s
20% BM0g .%

ETHE, NPT ELTL L

ZI——H—D Eram AM VGO
=
2 ﬁ
E
=
=
| 3

S
AW
FHN

HEIMO

FY Y WY

[T

c00vds

L —
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) {Clock display in power on time)

7.2 Power ON/OFF by alternate switcl] —0O
RDSET switch is used

]

MONO/NRy

FamiF

LoD

e
L
P
-
i

AOMUTE
BAND,

BAND),

AMUTE

MODE
Log
ABCEC
i From FM VSO
T Erom AM VEO

O AMIF

k 4

B
L
I
Ll
[
-
[
ol
I
|
-
-

ﬂ

[ ne |

S0E.LTE]

ETIEETEE _____ B[R

gal

S0aL780

BTN [

HEEaE IIﬁH [1F]

.

c00¥ds

7
&
=
ol
s

6 0 0 6 9 S S

. 80'g:'0
g

i+

=k
o
L - B Bl B
L™ AL U
I 12 T 12 T I T
K =
o0 T I IT
K B Y
I T 12 T 12T
L™ =
L o B e o L v
' A
1M =1
'l gl
T#e
- -l —Mn
EN EN
b T T W
[ h
Laal BT L= S e =)
T F il o)
L BN PN LN PN
1 ] h P 01
Lo L™ ALY L
I O I O
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lock display in power off time)

-

XL

71
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7.3 Power ON/OFF by momentary switcl
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8. Electrical Specificstions

] Maximum Ratings

SD4002

Characteristic Symbol Rating Unit
Supply Voltage Voo -0.3~0.6 1Y)
Input Voltage Vin 0.3V pp % v
Output Voltage Vo -0.3~Vppt9 v
Output Sink Current Isink 10 ma
Operating Temperature Ta -4()~85 G
Storage Temperature Tstg ~55~125 G
L] Recommended Operating Range
Characteristics Symbaol Test Condition Min. | Typ. | Max. Unit.
Supply Voltage Voo CPU,PLL operating 4.5 5.5 'l
9 Voos PLL stoped 3.5 5.5 V
Date Hold Voltage Vior X'tal oscillation stoped 2.5 5.5 "
Supply Voltage
] PP F g Trise Vop=Low to High S00 ms
Rise Time
Input Amplitude Vin FM WCO,AM VOO PIN 0.3 Voo Vp-p
Output Amplitude Vinz AMIF,FMIF pin 0.1 Voo Vp-p
1 AC Characteristics
(Unless otherwise specified Ta=257 Vpp=4.5 to 5.5V)
Characteristics Symbaol Test Condition Min. | Typ. | Max. Linit.
FM WVCO piniposiion sine wave inpul) !
fina Vinoavps | 10 200 MHz
fin AES pnipastansne fave o | 0.5 30 | MHz
Operating TR
Frequancy . P . .
EMIF WCO pin{position sine wave input) !
fins Vin=0.1Vp-p 1 20 MHz
ARIE VCO pinposition sine wavea input) _
fina Win=01Vp-p 0.3 & MHz
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[l DC Characteristics

(Unless otherwise specified Ta=25 °C, Vpn=4.5 to 5.5V)

Characteristics Symbol Test Condition Min. | Tvp. | Max. |Unit.
"'u'r|_|1 DD;T ."!".."'::- C'? I'u'I:.D V
input Voltage High Vi CE, INT 0.8 Vop V
."n"l|-_|3 K3 1o -?{:. 0.6 I'-.I'I:,D W
Vi PORT A/C, CE, INT 02V | v
Input Voltage Low -
l'I.l'r"_z K3 1.[.'! ?{.-'__, :l 1 E"u",::, U
len FPORT ABICID Vo=V 0.4V 0.4 A
o EOQ4, EQ:,CERP,LCDyy to LCD2y
Output Current High lepn 0.5 ma
vcl_;:l'u'r:,:‘-'ﬂu"l
leps LCDp to LCDga Vo =sVop-1V =200 -280 it
PORT ABICID, CGPE, LCDy; to LCDay
fow s 0.6 A
Vou=0.4V
Qutput Current Low -
foia EQ,, EO. Ve =1V 0.5 A
|r_;._'3, LCDQ to _63'23 "u'r:.L=1 W 200 300 i
i o Lk Ha to Kg Vi=\pop=4.5V i5 120 200 it
input Current High -
Iz FMAM VCO X Vi =Vpp=4.5V 1040 A
Vo COM1, COM2 Vpp=5Y ocutput open 4.8 5.0 W
Output Vaoltage Veoouz COM1, COM2 Vyn=8V output open 2.3 2.5 2.7 v
"'."IE.;}MQ CDM1 . C-C'FU‘Q UUE.TE‘I\III.DUipUl GpEI'I ﬂ |:'2 ."u'r
Cutput off Leakage N 3
||_E,a,}{ EDa EGE VC.TVDD.T3=25”C ']D- 1 i
Current
AD Convarter Resolution & bit
ASD Convertar Absolute
a=-10toc +50C 1 1.5 LEB
Accuracy
: CPU and PLL operating({fin=150MHz) 20 A
‘B0 V=5V, Ta=25C m
Supply current
) PLL stopad, CPU operating 0.5 A
o Vpp=5V,Ta=25C : m
- X'tal oscillation stoped Ta=251T
Data Hold Currant lor Ry 20 400
0o
AD input Resistance Ry 1 TN
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9. Package Dimension

SD4002

o A
. B N
ELEELELEEEEE R f
| 51 35— '
S " datail of lead and
]
i T
o - y
o — o o |
BT = === |D |C M
- — -
I - - L
e T 4
o o o) |
I — |
== P o |
Ei;agﬁ_” R R | sl 3
BEEEEREGEEERELGE L
F G H
| _/nooonoonn ¢
_ ¢ EE-E-H-H-H-EH-EE- e T
Millimeter Inche Millimeter Inche
Min.| Typ. | Max. Typ. Min. | Typ. | Max. Typ.
A 23.4) 23.86 24.2 L8939 H 1.0 039
B 19.894 20.0 20.15 BT I 2.6 2.71 2.8 107
C 17.4) 17.86 18.2 03 ] 0.13 0.15 0.2 006
D 13.89 14.0 14.15 551 4 1.7 1.93 2.1 076
E 1.0 039 L 0.4 0.51 0.7 02
F 1.0 039 M 2.91 3.15 115
i 0.3 0.4 0.5 Lie M ] 0.2 .35 008
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