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A 0 K Semiconductor SD4001

4BIT MICRO CONTROLLER

Description

The SD4001 is CMOS LSI chips developed for world-wide FM / MW / LW tuning with PLL frequency
synthesizer system. The SD4001 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 (10puA) backup available in the NOCLK(no-clock)mode.

Others

(1) LOUD (loudness) control signal output and indication

modes.

(2) Key acknowledge(beep) signal outputs (2.25 kHz, 40ms)

momentary keys.

(3) Display selector and priority display function.

43\ “ (complex disk) indicator.
(4) T d ( P )

SD4001

common to radio, tape and CD

Enabled by valid

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

Item Receiving Channel Reference Intermediate
Area Band Frequency Space Frequency Frequency
FM 87.5to 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 87.5to 108.0 MHz 100KHz 25KHz 10.7MHz
USA T 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 87.5to 107.9 MHz 200KHz 25KHz 10.7MHz
USA 3 MW 530 to 1710 KHz 10KHz 10KHz 450KHz
Australia and FM 87.5to 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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SD4001

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
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SD4001

o LOUD (PAy)
O MONO/NR, (PA2)
o FMIF (PA;)
o AMIF (PAg)

O AMUTE (PC3)
o RDMUTE (PC,)
o BAND, (PCy)
o BAND; (PCo)
o MODE (PD,)
o LOC (PDy)

o AGCC (PDy)
o VDD,

o CE

o FMVCO

o AMVCO

O Vb1
O EO,
O EO4
o NC
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SD4001

1. Pin Description

Qutput

Pin No.| Symbol Function Description -
I'ype

Mo This pin is not connected to the internal chip. Therefore, leave
1 MC
connection it open or connect it to GND, VDD, etc.

PLL {Phase Locked Loop) error outpul pins.

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

p E0s Error out Low level is output from these pins . When the two CMOS
z EO: ' ' o o I-state
3 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. EQ1 and EQ2
autput the same waveform so that the pin to be used can be

frealy selected. When the radio is OFF, these pins are floated.

Device power supply input pin.

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

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

matrix NOCLE switch is 1 (shorted by diode), when the CE pin

{pine 7% is made Low level, this pin drops to 2.5V and data hold

4 Wopt Power is enabled. When is a voltage of O — 4.5V is supplied to this

8 Voo: supply input |pin, the data is initialized.

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

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

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

IF counter) power supply.

The AM (MW and LW band ) local oscillation output (VCO
output) is input to this pin. When the radio is turned on and
AM local the MW or LW band is received, this pin becomeas active.

g A Osciliation Otherwise, it is pulled down internally. Input
input The input amplitude is 0.3 Va_, MIN.

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

The FM local oscillation output {(VCO autput) is input to this
pin.

EM iocal Whan the radio is turned on and the FM band is received, this
& F oscillation pin bacomes active. Otharwise, it is pulled down internally. Input
input The input amplitude is 0.3 Va. » MIN.

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

AL 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

| s50ms_[40ms 250‘@_3; 5ms

AGCC pin V4

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: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 BAND2 MOS
MW 0 0 pushpull
LW 0 i
12 BAND,, [Band FM 1 0
13 BAND, |Switching ur ; .
Signal
Output (O:Low Level, 1:High Level)

- DK standby mode

- DK ON mode
Pin BANDZ2
BAND1
BAND JOPT
VF 1 1

- Radio monitor mode
Same as radio mode.
- Tape mode
- CD mode
Low level output
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Pin No.| Symbol Function Description {]'utput
) Type
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 pushpull
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 cutput 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

QOutput

Function Description .
T'ype

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 Ttem Input Freq. Input Freq.

frequency Ared Band “JRange@i[kHz] Range@[kHz]
input MW 450 £ 5 450 + 2

Europel Lw 450 £ 5 450 = 0.5

MW 459 £ § 459 £ 2

Lw 459 £ 5 459 £ 0.5

Others MW 450 £ 5 450 £ 0.5

Input frequency range 0 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

Europe?2

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 Rangei! Range'
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 2 is the frequency that must be input
within 40 ms after (0 was input.

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

KSI-W018-000

10



SD4001

Pin No.

Symbol

Function

Description

Output
Type

18

MONO/NR;

Monaural
and nolse
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 | MONQO| 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

LouD

LOUD output

LOUDNESS signal output pin,
In the radio, tape and CD modes, the output is inverted
LOUD | key is pressed. When the
LOUDMNESS 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
31 MTL Metal output When the METAL state is selected with these keys, the LCD Pushpull
panel" MTL"display lights and high level is output 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 | NR | 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 (XQ)
P13 XI 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-W018-000 12
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) Output
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 memaory
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 ta 55) and
28 LCDzy 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 /K5, 5 and key Since LCDys / 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/KS, 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 commonl| Commeon signal output to LCD panel. CMOS
57 COM; Signal 56-dot display is performed at the LCD panel by matrix Pushpull
output with LCDz7(pin 28) to LCDy/KSy(pin 55)
59 Ky Key matrix key return signal input pin.
o to Kew return | Since the key source signal output is shared with the CMOS
62 Ky signal LCD segment signal, do not connect a pull-down resis- Pushpull
input tor to this pin.

KSI-W018-000
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I . : . . Qutput
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=5W
LOCAL 28.5/64 X Vppmin 2.227V
FM
DX 12.5/64 X Vppmin 0.977v
MW LOCAL 15.5/64 X Vppmin 1.211V
LW DX 12.5/64 X Vppmin 0.977V
In the auto preset memaory 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 Sh SD input Input
npu station at this time is shown below. P
LOCAL
BAND 5D Voltage
Mode Vop=5V
LOCAL _
] 44.5/64 X Vppmin 3.447V
FM  [1st time
LOCAL
28.5/64 X Vppmin 2.227v
2nd timeg
DX _
12.5/64 X Vgymin 0.977V
{3rd time)
LOCAL _
18.5/64 X Vppmin 1.445Y
MW [1st time
LOCAL )
_ 15.5/64 X Vppmin 1.211V
LW 2nd time
DX .
12.5/64 X Vppmin 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" {STEREQ) display input pin.
— Stereo When low level is input to this pin, the LCD panel "ST"
64 ST i _ _ . o 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-W018-000
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2. Key Matrix

2.1 Key Matrix Layout

SD4001

Open

. fnputPin| -y (59) K,(60) K,(61) K,(62)
Output Pin
LCD,s/KSys (40) M1(TP1) M2(TP2) M3(TP3) M4
LCD,4/KS,, (41) M5 M6 VF VF
LCD,1/KS,; (42) SEEK DWN SEEK UP SEEK. DWN SEEK UP
LCD12/KSy; (43) BAND - - -
LCDy4/KSy (44) ME(DISP) MAN DWN MAN UP PSCAN AMEMO
LCDyo/KS;q (45) LOUD LOC(TP4) MONO(TPS) -
LCDo/KSg (46) AMS MR MTL RDMONI
LCD=/KSs (47) - - - DISP
LCD,/KS7 (48) CD SET TP SET RD SET POWER
LCDs/KSs (49) SK DK FF RL
LCDs/KSs (50) AUTOS500 MUTESEL AUTOLOC ENNRZ
LCD./KS, (51) KAMS KNR KMTL ENTPK
LCDa/KS; (52) NOCLK CLK DISP FLASH NOCLK
LCD,/KS, (53) ENFMIF DISAMIF PRIOZ DISAMEMO
LCD, /K5, (54) DISFM3 ENMW2 DISLW M25
LCD/KSg (55) AREA3 AREAZ AREAL RDOM
( ) : Pin No.
2.2 Switch Connection Kn
4
: Momentary switch é/ =
LCDm/KSm =
Kn Vm Kn
: Alternate or )10/ B} Or
trangistor switch
LCDm/KSm _'—Kn LCOm/K8m —=
‘
: Diode matrix /'\(
LCDm/KSm
Kn

KSI-W018-000
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SD4001

2.4 Discription of Key Matrix

2.4.1 Momentary Switch

Symbaol

Function

M1LTP1)

MZITF2)

—
{aa
= Bl B
s El B
&

M5

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

- Radio mode

Praset memory call and write keys.

One key can memorize the FM1, FM2, FM3, VF, MW1, MW2 and LW bands indepandently
{max. & bands).

The fallowing operations are performed according 1o the state of M25 of the initialized diodes

M25 Description
The device Is placed into the § seconds presst memory write mode by
pressing th key during freguency display. When one of the keys
to is pressed during this & seconds, the current
receiving frequency is writlen to the presel memory corresponding to the
pressed key. When the key is held down, writing is not performed.
During writing, radic muting is not oulput.
Examplie
— 750 | 40 | Ssecor | 50 | 40 |
o LﬂLﬂLﬂ.Ll‘yLl‘J
Cutput
BEEP BEEP
Key Oparation T LI
Keay | w1
Kay ME Koy || g
aparation UN OFF | tTP1)
Display |
] ‘ (o g [ T |
I:IJ.I 1.1 ch a1 chi
Flashing
0 When the same preset memaory kKey is pressed while the current presst

memaory contents are being raceived. the same operation is performed

In the radic mode, when the device is in the memaory unwritable state,
when ane of the| M1(TP1] | to | ME | keys is pressaed, the preset memoary
contents corresponding 1o the pressed Key can be called.

Example BEEP
ADMUTE pln 80 | 40 76 1o 500 ma
Frkd ms
Cutpit
M1
Display (TR1)
I
E_ E IE . D chi

When the same preset memaory Kay is pressed while the current prassat
memory contents are being received, no operation is performed. Howeaver,
if the clock is being displayed. BEEFP is cutput and the display switches to
frequency display. Radio muting is not output.

KSI-W018-000
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Funetion

M25

Description

M1(TP1)

M2(TP2)

M3(TP3)

M4

When one of the key p1 (Tp1)

o | ma

is pressed for more than 2 seconds,

the preset memaory corresponding to the pressed key is written. At the end of
writing to the preset memory, radio muting is output as acknowledgment.

RDMUTE pin ::g
Output

f |

40
2 seg ms

9

250 1o 375ms

Key M1
Operation {TP1)

to | Mé

Key ON

T mmm

e -l
Loaid |

Dizplay

Frequency or
Clock Display

Preset memaory number of
pressed key and frequency
received last are displayed

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

contents are being received, nothing is performed. However, if the clock is being
displayed, Beep is output when the key is released or after 2 seconds and the display
switches to frequency display. At this time radio muting is not output. If a key is
pressed during the seek operation, the call operation is immediately performed.
(2 second count is ignored).

When a | 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.

ROMUTE Pin 50
ms

Cutput 4

Within 40
2 sec ms

Kay M1
Operation | (TP1) | 1O

MB

375 to 500ms

Diaplay - rot}

Frequency or
Clock Display

Preset memory number of
pressed key and frequency
received last are displayed

Preset memory number of
pressed key and called
frequency are displayed

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

cantents are being received, nothing is performed. However, if the clock is being

displayed, Beep is output and the display switches to frequency display. Radio
muting is not cutput. If a key is pressed during the seek operation, the call
operation is immediately performed.

KSI-W018-000
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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 Mé
Area Ban
FM1 87.5 87.7 62.3 96.3 105.9 87.5
Europe 1 MW 1 522 603 954 1386 522 522
Europe 2 MW2 522 621 1098 1530 522 522
LW 144 155 208 256 144 144
UsSAl
U.S.A 2 FM1 87.5 87.9 a7.1 105.1 87.5 87.5
= MW1 530 620 1010 1490 530 530
U.S.A3
Australia, FM1 87.5 87.9 97.1 105.1 87.5 87.5
Middle East MW 1 531 612 963 1395 531 531
FM1 76 76.4 B85.6 76 76 76
Japan
MW 1 522 603 954 1386 522 522
Central and FM1 87.5 87.9 97.1 105.1 87.5 87.5
South America MW1 520 565 760 1000 1400 520

The lowest frequency of each area is M1 to M6 of the FM2, FM3, VF and MW?2 bands of other
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 . an key items.

=

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 Band?2 pin output are inverted.

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

key for the first time. Autotuning is not performed automatically even if another tuning

key (other than autotuning) is pressed.
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To reset the WF band, press the Ll key or | BAND | key. The WF band has
& independent memaories. The last channel is also independent. When the device is set
to the tape or CD mode by TPSET or COSET switch while on the WF band, it switches to
the DE standby mode. The devica also switches o the DK standby mode when thea
key 15 pressed in the tape or CD mode, In the DK standby mode, all the keys, other than the
vF 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 SO and SK signals or one of signals are lost during VF band reception{including
TAPE or CD DK standby mode), BEEP is output.
The 50 and 5K signals are checked 512 times once evary 30 ms and if there are no 5D and 5K
signals for 256 times or more, BEER is output.
Faor BEEP, 120 ms ON and 120 ms OFF are output 5 times, respectively.
resel memory scan and auto store memory key.
The auto store memory function s enabled whean initialized diode DISAMEMO is 0.
When the auto store memory is used (DISAMEMO = 0}, when this key is pressed and released within 2
seconds, preset memory Scanning is performed. When this key is held down for more than 2 seconds,
operation switches to auto store memory operation.
When the auto store memory is not used (DISAMEMO = 1), the preset memory scanning operation
starts the moment the button 15 pressed.
The presel memory scan and auto store memory operations are described below.
(1) Preset memory scan operation
The preset memaory contents are called avtomatically every 5 seconds.
— If other than the current presst memary is being received, the preset meamories are called
F.P:'ILEI'THL'\_I‘ from M1, and If a present mamory is being recaived the presat memories are called from
= 0

the next preset memory (for instance , from M4 if M3 is being received) sequentially
avery 5 seconds.

This operation is shown below.

Example Whan FM1 band being recsived.

Fmt

’—D?'M—I- M2— M3 —  M4— ME —» ME—‘

Otier than proset M2 baing received
mamoly Baing re— o FM1 band
celved on Fl1 band

This aperation is the same for the MW bands (MW21 MW2) and LW band.
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Function

When the next preset memory 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 press the same preset
memory key as the preset memory being received. Writing of preset memory (for example, writing to
M5 during M1 hold) is also possible, but the preset memory scan operation ends when the preset
memory was written.

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

M25 Description

When the key is pressed, the device enters the 5 second memory 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

o |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)| tq 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 memaory

(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 DWN SEEK UP SEEK DWHN

SEEK UP SEEK DWN VE

Memory call key other than memory being received (held)

Band switching key

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

LOuD LOC(TP4) MONO(TFS)
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Example) FM band (FM1, M1 = 89.1MHz, M2 = 91.9MHz, M3 = 53.1MHz, M4 = 95 1MHz)
M25=0
BEEP BEEP BEEP BEEP BEEP BEEP  BEEP
RDOMUTE Pin |_|‘ 5 sac r|_|‘ G sec h’|_| ﬁ-w than § sec Less Ihﬂ.nEaach’u .
Cutput T f T
Kay PSCAN LOC M1
ton — | oc — —Jioc| ocl— LOC
19...|| 91 35
bepay G301 BAT 9.9 )| 9.l ena| 39,1 ona| 11 on
. FlTchl
Preset Scan Loc Loc LOC Preget
Start gl 9 ga I 95 I Scan
1. Jch2 .l ch3 =l ch4 lsop
FSCAMN (2) Auto store memaory
AMEMO

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 written is receiving the current preset memory, it is
incremented from the preset memory channel 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 895 896  Seek 915 919 940 962 995 915
—- - — - —— -
cha & ch3 ch3 ch4  ch4  ch5 ché
Display +
Station Station Station Station Auto Memory
PSCAN M3 M4 M5 MB Stop
aration
Op AMEND Write Write  Write  Write

Example 2) Japan, FM band 78.0 MHz reception
Frequency 78.0 781 Seek 200 780 779 78.0

+ - e—— e e ————
chi
: MO chi ehl ohi
Display Station +
) FRCAN 1 Cycle +Aum Memory
Operation AMEND No Stalion  Siop

For auto store memory in the DX mode. the 5D 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 Vo 0.977 VWV 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 Mé& 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 - - — - ——— - - P ——m
+ chi chi ch2 ch2 ch2
Display Station
PSCAN M1
Operation AMEMO Write
(LOCAL, 1st Tima)
PSCAN
AMEMO 1422 1620 522 1413
—- S e
ch2 ch2  ch2
(LOCAL, 2nd Time)
Lfm 1620 522 885 1413
—- - e e —-—
eh2 ch2  c¢ch2 ch2 ch3
Station
. M2
1422
Auto Memary Stop
The SD detection level for LOCAL mode auto store memory is :
Lowest voltage judged
Band Mode )
a broadcast station
LOCAL
_ 44.5 / 64 X Vpp 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 Ve 0.977V at Vpp=5V
1st time
LOCAL
_ 1B.5/ 64 X Wy  1.445V at V=5V
1st time
MW LOCAL
_ 15.5/ 64 X Vpp 1.211V at Vpp=5V
LW 2nd time
DX
) 12.5/ 64 X Vo 0.997V at Vpp=5V
1st time
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FSCAN
AMEMD

When the auto local function is used, each time the key is pressed, the local

mode is switched as shown below.

LOCALL --= LOCALZ --= DX --= auto memory stop
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. SEEK
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, sawtooth wave mode tuning is performed.

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

SEEK DWHN

Seek Up Seek Down

..l..T..L-I

1 Channeal space
1]
w
o
o
1 Channel space

R P

Start Stop

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

Even if the presence of a station if determined. tuning does not stop
al its frequency when the keys are held down.
Example : FM band

KDMUTE pin
Tuned—in  80.0| 80.1
frequency

-
80.2

'SEI.;'::| | 85.0 %3‘ 85.2

55

reque $ T A
{MHz) Auto—tuning does not Auic=tuning
stop evan when a stops when
station & detected. 4 station is
q . . =1 {410 b=
) Key hald detacted
ay Kays

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| sgEk Dwi
key are used.

Key Operation

-| SEEK UP |Key during Seek-up and| SEEK DwH | Key during seek-down
The seek stops and auto-tuning returns to the frequency with which the seek
started.
-| SEEK DWN | kKey during seek-up and| SEEK UP key during seek-down
SEEK DWN | 1The operation of the key pressed(seek-down if pressed during seek-up) is
initiated, starting with the frequency funed in when the key is pressed.
The between-key operation is also enabled.

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

SEEK DWN

MaAaMN LIP
AN DWW Tth?t ssek stops and auto-tuning returns to the frequency with which the seek
starte

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

’—b FM1— FMz — Fis — awi — P mwz —B 1w —|

BaMD

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 original
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.

ESCAN The seek stops and the preset-scan starts.
AMEMO

LOLID

e —
QCITR4)

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

MONCI(TPS)
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Auto tuning (scan operation) key.

The frequencies are searched up (| SCAN UF | key) or down key) in 1 channel steps

and whether or not there is a broadcast station (IF count and SD signal) is detected at each
receiving frequency and when a broadcast station is judged to be present, that frequency is held
for 5 seconds. On the VF band, whether or not there is an SK signal is detecied 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

- [ acan up | key during scan up an| scan pown | key during scan

down

SCAN LIP |

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

SCAN DWHN

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

SCAN DWHN -
- - [ scan Dwn | key during scan up and| scaM UF

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 DWHN

Scanning stops and returns to the frequency held last (when a frequency
MAN UF I was not held, returns to the frequency when scanning started).
Scanning stops whenever any of these keys is pressed even though the
MAN DWNIAUTOB00 switch is 1 (when the [ yawn Up | or ‘ MAN DWN | key Is

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

i

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

’—b FMi— FM2 —P» FM3 —P» MWi—P MW2—p LW T

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

WA TR}

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 M2S switch.

[_

Scanning stops and operation of the key is performed.

PSCAN
AMEMO

Scanning stops and preset scan is performed from M 1.

MONOITRE)

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.)

POWER

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

Key

Operation

SCAN DWN

scam UP | key during scan up and key during scan
down. Scanning stops and the frequency being held is locked in.

SCAN DWN | 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 UP

MaN DWN

Scanning stops and operation of the | MANUP | or | WAN DWN key is

from performed the frequency being held.

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

’—b FM1— FM2 —» FM3 —» MW1— MW2 — LW —‘

However, bands disabled by receiving area and DISFM3, ENMWZ2 and DISLW
switches are skipped. When switching returns fo the same band, it returns to the
held frequency.
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Key Operation
- When the M25 switch is 1, this key is invalid.
- When M25 switch =0
Each time the key is pressad, the memory write state is inverted as
shown below.
()
Less than 5sec Ssec
> L
Seek Hold Hold Seek
Kay
operation Station ME | Key
Mamary Writabla
- 1" (| oy -
Display i |t g -
.| .| el o I.C
SCAN UP ME
{ii}
Less than Less than
Bsac 5se0 5380
Seak Hold Hold Hold Pte&k
Key
operation Station ME ME
Memory Writable
cirt |t I o o
Displey L Tl | e b en | TILI .
When a | M1I{TPT) | to| ME | key is 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 operation is performed.

FSCAN
AMEMO

Scanning is canceled and the key operation is performed.

MONO(TPS)

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

KSI-W018-000
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M2{TP2)

M3(TR3)

[SCAN DWN|

M4

wt

ME

* 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 Ssec Lass thans sec 2 sec
L b‘ >
Besk Hold + Hold * Hald Seek
Key
operation Station ME M1
{TP1}
Mgmory Writable
w | ol i [ | | i
Dlsplﬂjf l:ll-ll-'-l IIJI I II_IQ 1 ch II_I-. 1 chi II_I. 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.

(Exampin)

Less than
RDMUTE Fin Less than 5 sac 3 seq
.‘l 1 Call
Saak Hold Haold
M1 M1
Station aph | KO e | key
ON OFF
Displa I nr i o o [ B 13
p y I:II_IvLI II-IIII ‘ II-I'I Ch1 II-'LI Eh1
- When key pressed for more than 2 seconds Contents of M1

The held frequency is written to the preset memory corresponding to

the pressed key 2 seconds after the key has been passed for 2

seconds. 2 seconds after the end of writing, hold ends and the

next station is searched (seek operation).

{Example)
ROMUTE Pin Less than 5 sac 4 2sec 2 sec
-+
3aak Held Hold Hold |  Seek
Station
(TP1) Prassad
Continuously -
11 n i ar (i [ Il El
I:||_|.|_| .1 ql_l.l chi 111 om L.
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Receiving band selection switch
It is valid only in the radio mode.
Each time this swilch is pressed, the band is switched sequentially as shown below.

’—me—h FM2—P EMa—P MWI—P Mw2— LW T

However, bands disabled by receiving area and DISFM3, ENMW?2, 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 io the band received lasi.

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 UP | and
MAN DWHN | keys as the clock adjustment key.

When the M2S = 0, this key operates as the preset memory writable state and clock
adjustment key.
YWhen M2S = 1, this key operates as the preset memory writable state and clock adjustment key.
When M25 =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 (.
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 thd MTITRT) ‘ tﬂ‘ MG key. If ihe key
is pressed continuously at this time, the write operation is not performed.
During the preset memory writable state, the "ch” display flashes at 1 Hz {duty 50%). If
preset memory is being received, the preset memory number flashes also.
This key is invalid during the seek operation (including seek operation at scanning).
However, it is valid at 5 seconds hold during the preset memory scan and scan
operations.
Each key operation in the preset memory writable state is shown below.

Key Operation

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

Muting is not output.
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VF
PSCAN
AMEMO
SEEK UP

ME

SEEK DWN

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.

y—bFM‘]—h FM2 —P» FM3 —» MWIi— MW2 —» LW —I

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

switches are skipped.

=

The preset memory writable state is reset.

LOU
LOC(TP4)
MONO{TP

G

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 continucusly 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 |Kkey 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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MAN UP

In the radic 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 { | pAN DWHN | 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 sec
RDMLUTE
Pin

' f 4 L I

MAN UP Key OFF MAN UP Key OFF MAN UP | Key OFF
B7.5

0 Frequency ‘ 876 ‘ 87.v ‘ B7.8

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

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

87.5 87.6 ‘ a?.?‘ BT.H‘ 37.9‘ aa.n‘ 88.1
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32



SD4001

Symbol

Fuanction

AUTOS00 Description

Each time a key is pressed, the frequency is incremented { | MAN UP 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

EPMT 0.5 sec
1 4 3 4 1 T

MAN UP Key OFF MAN UF Key OFF MAN UP Kay OFF

g7.5

87.6 ‘ 87.7 ‘ 87,8

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

ROMUTE Approx. .5 gsec
Fin % b
Key OFF
MAN UP
a87.5 ‘ 87.6 ‘ B7.7 87.8 87.9 B8.0
| S0, IF S0D,IF
IF and SD check is not No Station b Station
performed at the tirst
1 channel up.

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

keys.

. 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).
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Symbol

Function

The LOC(TP4) key is used as a LOCAL(LCCAL/DX) contral key when in the radio 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

(s ], [Wi ], [WR ] key

See the description of these keys.

MONC(TPS]

In the radio mode, this key is used as the MONO control key. In the tape mode, this key is used

as the tape function key by the initialized diode.

- Radio mode

This key is valid only in FM and VF bands.
Each time this key is pressed, the LCD panel "MONQ" display and the MONO/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 ("MONO" 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 m

| AMS | or | NR key. See the description of each key.

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

MTL (METAL) 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

NR, (NOISE REDUCTION) and NRz 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 "NRy" 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 cutput are switched as shown below.

'NR1" dizplay OFF "MA1" dizplay ON
MR1 pin Low MR pin High

"NR2" display OFF *NRz" display OFF
MONC/NR2 pin LOW MONC/NR2 pin LOW

"NR1" dizplay ON

NRA pin LOW >
"NRz" display ON

MONQ/NRZ pin HIGH

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

AME

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) output 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 { "TAMS" 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 manitor 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), M25S =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.
PRIOT |PRIO2| Friority 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 key is pressed during clock display, the
1 0 Clock | frequeny display is displayed for 5 seconds. When thel DISP | keyis
display | pressed during the 5 seconds frequency display, the display returns
DISF 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 PRIOZ2 is shown below.

Priority

PRIC1 | PRIOCT] .
Display

Description

Each time the key is pressed, the "[d " display and clock

0 0 None display are switched.

When the key is pressed, during " [ d " display, the clock is
" [d" displayed for 5 seconds.
0 1

display |When the 0P| 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.

When the key is pressed during the 5 seconds " [d "
display, the display returns to the " [d " display.

1 0 Clock

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 mamentary 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 "Made 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 sat by setling this switch o ON.
For details, see "Mode Transition™.
Taps mode setting switch.
TPSET This switch is valid only when the CE pin is high level.
== When this switch is sef to ON when the CDSET is OFF, the device is set 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 switchas are OFF, the device is sat to the
ROSET radio mode.
For details, see "Mode Transition™.
When using this switch, set the RDON switch (diode matrix) to 0.
Tape mode fast forward signal input swilch.
The tape fast forward display (< =) lights as shown below according to the state of the RL swilch.
FF RL Display
o 4
FF 0 1
D_ o
1
1
4 Light ON, <:Flash{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 lights. On the FM and
5K VF bands this signal is also used as the auto tuning stop signal. At this time, 250 to 375 ms after the
broadeast station is judged to be present by IF and SD pin, this switch is checked and if it is ON | a tra-
ffic information station is judged to be present and autoluning stops.
Tape mode travel direction signal input switch.
RL The tape display { <1 [+ ) lights according to the state of the FF swilch. For the lighting contents,
gee the FF swilch above.
VF broadeast station DK signal input switch.
DK When this switch is set to ON in the tape DK standby and CD DK standby models, the device enters the
taps DK ON and CD DK ON maode.
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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2.4.3 Diode Matrix

Symbol Funciion
Recaiving area setling switch.
Its sstting is shown below.
For the receiving frequencies, ete, at each area, see page 2.
AREAZ AREA3 AREA3 MODE
AREA1 0 b " Europe
AREAZ i ] 1 Europe?
AREAZ 0 1 O USA1
0 1 1 U3.A2
1 0 o U3AZ
1 0 1 Austrailia, Middle East
1 1 0 Japan
1 1 1 Central and South America
Receiving band setting switch.
lts s=lting is shown below
. DISFM3 ......... FM3 band is disabled by setling 1o 1.
ENMWEZ. . ... MWZ2 band is enablad by selting to 1.
CDISLW.......... In Europe, the LW band is disabled by selting to
The DISLW switch is invalid in areas outside of Europe.
The receiving bands for each area are sel with these switches as shown below.
AREA DISFM3ENMWEZ| DISLW Recaiving Bands
DISFM3 o 0 o FMT F2, FMI MW LW
ENMWV2 0 0 1 | FM1,FM2.FM3 MW
DISLW e ropet[ 0 1 - | EM1FM2 FM3 MW MW2
Europe2| 1 0 0 | FM1 EM2 MW LW
1 {0 1 Fh1.FRZ, MW
1 1 - Fh1 FIE2 MW T N2
0 0 - Fh1 FM2 FM3 MWA
Cther 0 1 - FhT P2 M3 MW W2
areas 1 0 FhT FIZ MV
1 1 - Fhd1 Fidz M1 MW2

--0an't care
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Symbol Function
Fresel memory write method setting switch.
lls setting is shown below.
M23 Write Method
Preset memary is wri to | ME | keyinthe
Mz23s O | 5 seconds memaory write state by key
4 | Preset memory is written by holding down & [M1(TP1)| to | MB | key
| for more than 2 seconds. The key is invalid.
For more information, see the [ ME | and[MI(TF1}| to [ ME | items.
[Wan UP| and [maN DWN] keys function setting switch, The| MAN and | MAN DWN| keys
can also be used as autotuning (seak operation) keys by means of this :amn-tch The sattings of this swilch
are shown below.
AUTO 500 [ MAN UP | .[MAN DWN| Key Function
Manual tuning only
Each tima the key is pressad, the channel is incrementad or decrementad by one,
AUTO 500 0 When the key is held down for more than 0.5 seconds, the channel is changed
continuously and rapidby.
Manual tuning and autotuning.
; Each timea the key is pressed, the channel is incremented or decrementad by ona.

When the key is held down for mare than (0.5 seconds, autoluning (seek operation) is
performed fram the naxt channel.
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Symbol Function
Switch used to st the condition to stop auto-luning. The switch also allows auto-uning to continue
futher when the presence of a slation is determinad during aulo-tuning, The switch seis the
auto-tuning stop conditions as follows,
AUTOLOC Local Function
Whenever the presence of a station is determinad from the IF counter(along
0 with an SK signal from the station when in the VF mode), uning locks in
that station even if aulo-tuning keys are hald down.
ALTOSTP

Auto-tuning stops when the presence of a station is determined from the IF
counter (along with an 5K signal from the station when in the VF mode.) and
when auto-tuning keys are released | that is, auto-tuning won't stop as leng
as an auto-tuning key Is pressed even when the prasence of a station is
detecied.

This swilch is opserative 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

key iz pressed.
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Symbuol Function
Pricrity display sefting swilch.
"Pricrily display” is display that returns 1o the previous display if no operation is performed within &
saconds afler the display was switchad.
These switches are valid only when the NOCLEK swilch is sat to 0 (clock moda) when the device s not in
the DK standby mode and radio monitor is not used. Their settings are shown below.
PRIOT |Pri2| PO Description
Display
Display swilching Is performed when the key and melody
selection key (during clock display) was operated.
- Radio maode
The display switches between frequency display and clock display
each time the | DISP [key is pressad. When the melody
selection key is pressed during clock display, the display
0 0 Mone | swilchas to frequency display.
- Time mode
- GO mode
PRIO1
PRIOZ
When the display switched from frequency or " [ " display to clock
display by key, if no operation is perfarmed within 5
saconds, the display returns to the original display
- Radio maode
MNormally the frequency is displayead,
The display is switched to 5 seconds clock display by pressing
the key.
When the HE}' is pressed again, or the melody selection
key is pressd., during 5 seconds clock display, the display returns
1 0 Peg;“':" {o frequency display.
- Tape mode
Clock display.
The key is invalid.
- CO mode
Normally " [d " is displayed. The display is swilched to
§ seconds clock display by pressing the [ DISF key.
When the key is pressad again during & seconds
clock display, the display returns to CD display.
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Symbaol

Function

FRIOA
PRIOZ

Pricrit :
PRIOT [PrRioz[ _ 0 Description
Display

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

Normally the clock is displayed.

The display is switched to 5 seconds frequency display by pressing
the @ key or melody selaction key

When the E key is pressed again during & seconds
frequency display, the display returns to clock display.

0 1 Clock | . Tape mode
The |DISE |key is invalid.
-CD mode

MNormally the clock Is displayad.

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 fo clock display.

1 1 Do not set to this mode.

"Fraquency display” in the above means receiving frequency, receiving band. and preset memaory
display. Therefore, during radio reception, the "PSCAN". "SK". "WF". "ST", "MONO".

"LOCAL" and "LOUD" displays light even at clock display.
In the tape mode, the "LOUD", "MTL", "NR1", "MNR2" , "AMS" and "> ", "<1" displays also light at

clock display.
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Symbol

Funection

PRIOT
PRIDZ

PRIC

FRIOZ

Friority
Display

Description

|:|

Mone

- Type DK standby
- Radio maonitor
The display switches batwesan frequency display and clock
display each time the key is pressed.
When the melody selection Key is pressed during clock display,
the display switches to frequency display
When the device enterad the tape DK standby and radio monitor
standby mode, freguency is displayed first.
- CD DK standby
- Radio monitor
The display switches between frequency display, * [4 " display
and clock display each time the key is pressed.
When the melody selection key Is pressed during "[4 " display
and clock dispiay, the display switches lo frequency display.
When the device entered the CD DK standby and radio monitor
mode, frequency is displayed first.
DK ON
Frequency displaysd.

The key s invalid.

Frequen
cy
cD

Tape OK standby

Radic monitor

MNormally the frequency is displayed. The display is switched
to 5 seconds clock display by pressing the | DIS keay.
When the key ar the melody selection key is prassed

during & seconds clock display, the display returns to frequency

display.
CD DX standby
Radic Maonitor
Normally " [J " is displayed. When the key is pressed,
the display switchas to & seconds frequency display
When the key is pressed during frequency
display. the display swilches lo 5 seconds clock display
When the key is pressed during clock display, the
display returnsto " [ " display
When the melody selection key is pressed during " [d " and clock
display, the display swilches to 5 seconds frequency display
- DK ON
Freguency display

The key is invalid.
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Symbol Function

Priority

PRIOT |PRIOZ| _.
Display

Description

- Tape DK standby
Radio monitor
Norfnallj,f the clock is duaplayed

I£ key is pressed during 5 seconds fraquency
display the display returns to clock display.
CD DK standby
Radic monitor
MNaormally the clock is displayed.
When the key is pressed, the display switches 5
seconds "[d " dusplay When the 2 key is pressed
during this [ " display, the display swiiches to 5 seconds
frequency duaplay
When the |DISF| key is pressed during frequency display.
PRIO1 the display returns to clock display.
FRIOZ When the melody selection key is pressad 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 [0jsp | key becomes invalid without
regard to the setting of the PRI0T and PRICZ switches.

And the[DISP | key is invalid.

0 1 Clock

Mode Display

Radio Frequency

Tape Mone
CD Cd

Tape DK standby
CD DK standby

DK ON Fraquency
Radio monitor
Radio ONOFF method setting switch.
Its setling is shown below.
RODON RDON — . r-;amc:u_DMOa—F M_ethc:.d
0 Radio is turned on and off by RDSET swilc
1 Radio is turnad on by making the CE pin High.

When this switch was set to 1, do not use the RDSET switch.
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Symbol Function
Clock specified setting switch.
itz satting is shown below.
MNOCLK Clock
NOCLK 0 Yes
1 Mo
In tha no clock mode, low 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 clock
0 AM 11:50 —p» BW 1200
CLKDISP :|
AM12:00 w— PBM 1150
24—howr clack
1 ’—b a0 —  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 kays
that can be used in commaon can be selecled as shown below.
ENTPK Description
The [M1(TP1)] . [M2(TF2)| 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
HAMS KMNR | KMTL
1 1 1
1 1 o -
H 1 0 -
1 o 0 -
0 1 1 -
0 1 0 -
0 0 MTL — -
0 o 0 - - -
i’iﬁ’g That is, the functions selected by 1 are feft-justified and used at the[M1 (TFT) | to
KMNR
KMTL
Of the AMS, NR and MTL function keys, two functions can be used at the
LOC (TP4) | and [MONO(TPS) | keys.
The following can be selected
Dual Function Key
HAMS KNR | KMTL
LoC (TP4)| | [MONO(TPS)
1 1 1 Do not set
1 1 0 AMS NE
1 7 0 1 AMS MTL
1 0 o AMS -
0 1 1 NR MTL
0 1 o MR -
] 0 1 MTL -
0 0 o - -

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

LOC {TP4)

and

MOMO{TREY | REYS,
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Svmbol Function
The operation of each key is the same as that of the momentary keys|AMS | | NA | . and
Summarizing the above, the five keg,fsl M1{TP1) | tn::u|=’w*3{‘.?.’é.}| . L{}-i}-ZTFaij:| and
scan be used as |MONCI{TPE) | tape function keys. Which functions used in commaon are
determined by the ENTPK, KAMS, KNR and KMTL switches. This summarized below.
ENTPK KAMS KMNR KMTL _M1 M2 M3 Loc MDND
(TP1} | (TP2) {TP3) {TP4) (TP5)
1 1 1 AMS NR MTL
1 1 ] AMS NR
1 0 1 AMS MTL
1 a 0 AMS
0 ] 1 1 NR MTL
0 1 1] MR
8] a 1 MTL
0 b 1]
1 1 1 Do not set
ENTPK 1 1 0 AMS NR
KAMS 1 0 1 AMS MTL
0 1 1 NR MTL
8] 1 1] NR
0 0 1 MTL
8] 0 1]

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

ENTPK KAMS KMR KMTL
o 0 0 o Mormal tuning possible
0 When even switch is 1 [Tuning by [M1(TP1}| to| M8 | keyis possible.
: ~ ~ | mne|LocCiTP4] | and [MONO(TPS)| keys cannat
be used as local and monaural keys.
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Svmbaol Function

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

ENNRZ Description
NR; functicn cannol be used.
When 1he key or NR function key (selected by KNR switch) is pressed,
the LCD panel "NR," display and NR, pin cutput changes as follows :
0
"MR1" display OFF "MA1" display ON
» "NR* pin Low output > "WA1" pin High sutput
ENMNRZ Both the MRy and NR; functions can be used.
When the key or NR function key {selected by KNR switch) is pressed.
the LCD panel "NR4" and "NRZ" displays and NR. and MONCINRz pins output
change as follows:
“MA" R "MR1"
1 display OFF display ON display OFF
A1 pin MR pin WA1 pin
Low autput High autput Low oulput
_"'MH.'E" —ﬁNHa“ —FHH?“ —_—
display OFF display OEE display ON
MONO/NRA2 pin MONO/NE2 pin MONO/NRE pin
Loy eutput Low autilt High autput

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

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

—_— [T
ROMUTE Pin myms | 40 ms B25 to TAO ma
ek -
1 Cutput

T MODE Pin LOW

MUTESE Mode switching by TPSET CDSET switch
! I 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 —— MAY
ROMUTE Pin pomsf 40 ma

0 Crtput +

MODE Pin LOW
Mode swilahing by TPSET, COSET ewitch

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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Symbol Function
IF counter use satting switch.
15 satting is shown below.
ENFMIF | DISAMIF Broadcast Station Detection Method
BAND ' '
1 7 Fid IF counter and 30 system
ENFMIF MW LW IF counter and 30 system
DESAMIF ) . FM | IF counter and 3D system
' MW, LW SD system
0 a FM SO system
MW LW IF counter and 30 system
q ; FM | SD system
- |vw Lw] SD system
Auto preset memory function disable switch.
Its setling is shown below.
DISAMEMO Description
Enables the auto presst memory function.
DISAMEMO 4] When the | wmew | ey is pressed for more than 2 seconds, auto preset
memory operation begins.
Disablas the auto preset mamaory function
1
The | Lo key performs the preset scan function only.
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3. Mode Transition
With the SD4002, 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/OFYF 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 RDOMN =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
Furctian

Hlop

CE=Lew —® High

Tape co
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(2) CE : High Level

@)

DK Standby

SD4001
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3.1 Radio ON/OFF by RDSET Switch
The radio is turned on and off by RDSET switch.
Switching to the tape and mode 5 performed by TPSET and CDSET swilch, raspactivaly.
The difference from ROON=1 of 3.1 is thal the clock is displayed even when the radio, tape and CO
modes are OFF.

{1} CE : Low To high

©
CE = Low
Function
Slop

— High

MAY 1 28ms
Wait

®
Radie
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(2) CE : High Level

@
D Staredby
Radio
Monior - > [3]
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3.3 Description of Each Maode

Display Description
(o}
Backup modea.
CE=L When the NOCLK switch is setf 10 no clock, low consumption current] 10 us Max.) backup is possibie,
=LOWw . . . , ; .
When clock is selected, the device is set to the clock count mode. In the mode, the maximum
consumption currant is 500 ub,
] When the CE pin is high level and the TRSET and COSET switches are OFF, the device is set to the
Radio
radio mode.
3
Tape When the CE pin is high level and the TPSET switch is OM and the COSET switch is OFF. the device is
'ap set to the tape mode.
co When the CE pin is high level and the COSET switch is ON | the davice is set to the CD mode.
N

DK Standby

When the WF band is received in the radio made and fhe mode s switched o the Bpe or CO mode by
TPSET or CDSET switch, the device is set to the DK slandby 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.

I
When the DK switch is set 1o ON in the DK standby mode, the device enters the DK ON mode
DK in the DK ON mode. radio muting (ROMUTE pin) is turned off and audio muting (AMUTE pin) is turmed
Q.
3]

Radio monitor

When the tape mode is set by TPSET switch when the radio monitor mods is ON by
irr the radio mode, the davice enters the radio monitor mode. The radio monitor mode s also sel by
pressing the  |R key in the tape and CD modes.

In the radio monitor mode. normal tuning opearation is possible.

In the radio meonitor mode. radio muting [m pind is furned off and audio rnu1ir|gm i) is

turnad on

Clock

MNOCLK =0

Only clack display is perfformed.

Clock adjustment is also possible.

MOCLK = 1

Function is dizabled.

Howewver, sinca the CE is high level, the consumption current is 500 uA Typ.

KSI-W018-000
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3.4 Radio ON/OFF by | POWER Key
The | FOWER Key wvalid 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 LCIY Pannel

SD4001

Fha VE  SK a7 MOND LOUD NF11 NP2
=T ™ ‘:IU U :ID nm.mm AN ‘D:IU
N ,",‘ — AM (—
() D D D ﬂ D m:s:‘mf PM D ﬂ
i— F— 0 GH Fa—
(L)
4.2 Display Type
. } LCCnon '} n r |
I L I 1 L1 1 L Ll Ll
4.3 Segment Lines
Fid3 VF 5K 5T MONO Lo Loun MTL MR =P
. L —
|
JBL = htl:lﬁ ﬁi‘l‘l romon ams [ =En
Fagz 1l H
> o] LU B | (U | S | [
< AT B— % [:l q PM
L "Q "Q [ DEETHEY
:\" L} - [] / L‘;H
(LW
LEOD 1 2 345 B 7ES 10 1112 14 151§ 1718 1B 21 23 24 2%
13 20 22 26 27
4.4 Common Lines
Fila WF| 8K 8T | MONG LOG LoUG MTL MR1 HAz
yi
AMS
- "'l |\1 L1 o - AOMONI w1
| -2 .\_J U D
Abd
- 2 E@L )
| AQ DCPFA 0 CEH; PM 4
w2 a N i= pksTRY | y
COM2 COMT
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4.5 LCD Assignment Table

a4

Fn3

Fhi2
WYY
RALLT

e

MW

ich——_ ] CoMmI CoM2

0 MW2(LW) MW MW)

1 FhiZ F it

2 4a.d4d.dedg Fhi3

3 4 4b

4 3b af

5 39 s

3 e 3d

7 COLON(’) 3a

& Zb 2

9 29 28

10 2c 2d

11 POINTL) 2a

12 b 1t

13 19 Te

14 16 id

15 LOUD 1a

16 50 MTL

17 OKSTY ROMONI

18 CH AMS

19 P AM

20 MR Ca

21 Cb Cf

22 Cyg Ce

23 co Cd

24 NR2 LOC

25 ST MOMNO

26 SK WF

27 | :
VE SK ST MOND 1O LOUD MTL
‘:I] D:I:] D‘én o D:ID AOMON
K e Pl e =
) ) | I
A Ol pksray

MR

AMS
A
FM
CH

SD4001

D:;.
..
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4.6 Description of Display

Display

Description

VF

Indicates that the device is on the "uflE band.

SK

indicates that the 3K signal is input,

it tights when the SK switch is turned on at the FM and VF bands.

3T

Indicates that a STEREO signal is input.
it ights when the ﬁpsn ipin 64) becomes Low on the FM and VF bands.
However, it doas not light in the MONO mode.

MONO

Indicates that the device is in the monaural mode.
When the

key is pressed on the FM and VF bands, the display is inverled.
High level is output from the MONO/MNER, pin{pin 18} while this display is lit.
it is invalid on the MW and LW bands.

LOC

indicates that the device is in the LOCAL mode.

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

the display is inverted.
When AUTCLOC = 1, this display fights during autotuning local search.
High level is output from the LOC pin {pin 10} during autotuning while this display is lit.

LOUD

Indicates that the device is in the LOUDMESS state.
When the
High level is output from the LOUD pin {pin 19} while this display is lit.

key is pressed in the radio, tape or CO mode, this display is inverted.

MTL

Indicates that the device is in the METAL state.
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.

NR,

Indicates that the device is in the NR, (Noise Reduction) state.
When the device is placed into the NR,, state by function key in the tape mode. this
display lights.

High level is output from the NR, pin {pin 22} white this display 15 lit.

NR;

Indicates that the device is in the NR; (Noise Reduction) state

The NR; function can be used with the initialized diode ENNR,; switch.

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 dispiay Is [it.

DKSTBY

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

O

Indicates the direction of tape travel.
In the fape mode, this display indicates the tape direction according fo the state of the RL swilch. if the

FF switch is OM, this display flashes. For more information, see the description of each pin.
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Display Description
FMA1
Fm2 Indicates the receiving band in the radio mode.
FM3

MW1{MW) | In Europe, when the device is swilched fo LW band, "MWZ2{LW)" lights.
MW2{LW)

Displays the receiving frequency CD and clock.

EE: - Receiving frequency display

— — Displayed in the radio mode.

_I_ 5 |:| iz displayed only on the Europe and South Africa FM bands.
O

""{D.P) is displayed as the decimal point on the FM bands

N I 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 CLEDSP 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.

- Presst memaory number display.
In the radio mode, when presel memory write and call are performed. the corresponing preset
number and “ch" are displayed.
In the memory write mode set by key, the "ch” display flashes at 1HZ

o During preset memory scanning t::..-' key, the preset memary number

display (Cato Cg) flashes at 1 Hz,

1]

RDNINI Lights in the radio monitor mode.
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5. Radio MUTE Qutput Timing (RDMUTE)
1) Key OM chattering prevention

2) Premuting and BEEP output

3) Davision ratio setting and display contents updating

4] Postrmuting

5) Scan time

B) PLL lock wait time

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

ol @] ® @ |

5o
S0ms] 4Dms| 16ms 128 to 250 ms
|4

f

Keay ON
(B) AUTO 500 switch = 1
| @ | | @ | @ o |
‘B-Dm p Within > #ﬂr_ril iﬁqs‘ 125 o 250 ms >
500 to 625
+ MERC +

Hay ON W= oy OFF

At the band adge (betwean lowest frequency and highest frequency) of both (a) and (b)), time 1
i 625 to 750 ms.
(2} Continuous up/down
(a) AUTO 500 switch = 0

@| @ @ @ @ @ @ |
§ e Eta o
B0z | 40ms| 15ME| eppreeasms | 1998 40me 40 125 to 250 ms
d—Fd—pd 4P ¢ 4 1 4
[ +
Kay ON I Kay OFF

AL the band edge, time & becomes 540 to 665ms and tima 1 hecomes 625 ko 750ms
(a) When AUTO 500 switch = 1, continuous upfdown is not performed because halding down

the keay for more than 0.5 seconds sats autotuning.
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21 Auto UpDown

(1) |SEEKUP|,| SEEK | .| scanuP |.| SEEK | keys
|®|@@@@@@ @ E® ® (@ @ @
Bto Bta Bta
15 40| 15 40 15 4
am mg | Me ms | ms e me | 260 to 378 ma [T
Al 4 4 fs 4 +4
t t t t t
Key ON SD.IF check  SO.F check &0.IF chaok Seosk stops
NO slation NO station E0,IF tuneg hale,
(2) | maN | . [MAN DWN| key held down for more than 0.5 seconds when
ALUTO 5800 swith = 1
| @ | | @ | @ ® @ @ 6@ & @ E® @ @
Sk St St e
5404 ta 14 40| 18 A4 1% A
§0ms B26 ms 40ms | me me | ma ms ma ms 280 to ATH mz
+—p—d 4 fs + +—»
' ot
g SOLIF check &0,IE chack 2551[1; ;‘-ﬂﬂﬂ:
. ke

Kay OM NG atation WO station

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

IF check is performed twice, once in the FAST mode and once in the SLOW mode.
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} M25 switch = 0

|l o | @] @ ® |
fin
Edms | 40ms| 18ma ATE 1o BOD me
4+—Md—rd—r4 ™
Kay ON
12} M25 switch = 1
| @ @ | @ @ |
withi §ta T
B0Me | opnn | 40ms| 1EME[ 275 10 500 ms
+—h4— 44 L

Key ON —= Kuy OFF
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4} Presel momory write

(1) M25 swiktch = 0

SD4001

| @ | | BEEP | @ | I
E0rmE 2 sec. 407z 155 taf 125 to 250 ms
>4 e —
4 &
Kay ON -
Prasat—memaory display
(2) Whan M2S switch = 1, muting is not cutput.
5} Presat momory scan
| @@ | @ ® I | @ | @ @ I
ATE ta 500 ma
SO0ms | 40mg 15ms 1—’ & san abma | 15ms| 375 te 500 ma
+—» +—Pt—Pp

+

Key ON

&) VF mode
{1} When
| @, ®

mode selected with VF key ON

®ee 066 @ ® ¢ |
5to Sto —
| 15 ;‘;i 15L \
f0ma | 40ms| 378 to B0Omg | M8 ms T8 to S00mMme 376 1e B00me
4 A A 4— >

—

Kay ON 5K Check 5D IF Check S0IF Check SK Chack  SDOF Check  SK Check
Mo 5K Mo S0LIF S0 LF Tuned Mo 5K SD,F Tuned SK Tuned
{2} Seek and scan operatingg in VF mode.
| 0000 6060 ORORL! | O 0®
ta
15 24
EDms | 40ms| mg me 375 to S00ms 375 ta S00ma | g o
J + ¥
* 4 4 4 4 4
Key ON &0,IF Check S0 IF Chack 5K Cheek  SDIF Check SK Chaok
Ma 5D IF S0,IF Tuned No SK S0,IF Tuned SK Tumad
Eaek Stoppad
7Y Band switching
| @ @] @ @

15

LR

50ms | 40ms
4—b|¢—b-l—h 4

5

625 to 750 ms

f

Kay ON
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8) Radio OFF to ON
(1) ROSET switch

(Taps.CD) l @& | &l @ @ | (Radie}
LRERY
0 to 20
!:,, 40mz | me 625 to 750 ms
+—r

*

RDSET switeh ON

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

@& @ @ | (Radic)
Eralb
Ota 125 me 40ms frik 625 to 750 ms
GE = HIGH
) TAPE or CD OFF to ON
| @ | @ @ | (Tape.CO)

{Radia, Tapes, S0)
MUTESEL awitch=0

i 20
Fri A0ne 625 to 50 ms
Clock Only —pld—p |4

.T.

TPSET switch
COSET switch ON

MUTESEL awitch=1

10} CE pin High to Low

[Radie Tape GO)

Clock Only —  MaX Eme

CEmHigh —»Law
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5.2 Radio MUTE{RDMUTE PIN) an Audio MUTE{AMUTE PIN) Output Timing Charge

1} When switched from radic to tape or CD mode.
{Other than VF band, other than radio menitor maode)

I @ | @ @ | muTESEL=1
[ 0 "n::':' 40ms 525 e TH0 ma
ROMUTE 4 Pl MUTESEL=0
AMUTE
*
TPSET awltch

CDSET switeh ON

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

(1) DK = OFF
|m|@ @ | ™ @ @] @ |oken | @ @ @ |Dx
Hadio stan— Iy standhby
dby
ROMUTE
(ko . Oto
:12 " 625 to Ot 125 ta 20 125 ta
ME | TEQ me ioms| ADME| 250 me ms| 40ms| 260 ma
44— M 4 —hq—p
¥
AMUTE
4 + rrs
TPSET switeh .
S awlan DK switch ON DK switch OFF
(2y DK = ON
, DK ON ® @ ® DK ®| @ | ® | DK ON
Radia slandby
" [
BOMUTE E E
o o
oF r I | f;
8 126 to = 126 to
o | 40ME | agn m S 2 | A0me | 5en m
D PP
F'l
AMUTE
4 R 4
TPSET switch D ewitah OFF DK switeh ON

CDSET awlteh ON

65
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3) Radio manitor mode{Set MUTESEL to 0)

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

SD4001

Radio Monltor

Aadia @ @ @ Tape, S0 o ® @
BROMUTE E
ﬁ 'yl
2 826 1o 825 1o
= | amm TED m EOm O 750 me
N EEB S T —D
j |
AMUTE
TPSET swilch AOMOME Kay N

COSET switch O

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

Radia Badic Monitor T {a @ @
Tapes, CD
BROMUTE
P —»

128 1o

B0me | 40me 550 ms
AMUTE

¥ "
TRSET awitch RADMONI Kay ON

COSET switch ON
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0. Pin 1/0 Circuits

The IO circult of @ach pin of the SD4002 is shown below in abbraviated form.

{1} LCDO / KSO to LCD27, CGPR, PBO to PB3, PDO to PD2, ED1, EO2

—1 Output pin

_I

Voo
-
[

(2) INT, AD

] I—
T ¢ 2 Input pin

n-a W |

(3) PAg / AMIE, PAFMIF, PA,, PA;, PCoto PCy

= B O pin

I_ FAnAMIF PALFEMIF
N—ch Plna Only

Ta IF Countar Circuil
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(4) COM;, COM:

Voo
A
—I F—-th _I F—ch
—I f—gh
- - =2 Output pin
1€ e
1 AP
F—ch M—ah
(5) KO to K3
oo

A
[
P-th :‘:‘ll—
- - =2 Input pin

N-gh -ﬁl— Neth ﬁp

(High ON Resletanca)

(9} FM WVCO, AM VCO

= - - = —Z [npul pin

f—-ch I_ —I M-

{High ON Resistancs)}

—2 input Fin

Sabmilt Triggersd |nput with Hyeteresis Characteristios
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W No clock display in power OFF time)

i
[

ircuits

ADI ON(CE : Low to High

ROON SWITCH =1

7.1 Power ON/OFF by alternate switchfg
m

7. Application C

69
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SD4001

) {Clock display in power on time)

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

70

rr From FM YCO
T From AM VCD

I
-
-
™
)

oo ﬂH ﬁ
AFL # -
muﬂw._ma | FIEIEEEEFEETEED _____ I __..__._._j [

>

.

L00vdS

Soes 180

;
Raas ||7|}ﬁ HEE

6 0 I G B G
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SD4001
lock display in power off time)

-

(8

7.3 Power ON/OFF by momentary switcl

71

MONO/NR

O EMIF

O AMIF
AMUTE

¥
BAND

LOUE
BANDH
MODE
LOS

= From FM YCO
T Eretn AM VGO

-
.
I
|
I
o
[

WYY
L ey el
W\_MLE At
-~ %HH HN
ABd e :
- N4 oL
I EEEEEEE EEae e e e EEE

Sy - [ ] a m
TN o — : ] o as
1HN — —
HIMO o ] O [ ]
T I m_dn_nu |
(dn 1) T L00¥dsS — HJ_m:ﬂ.r_m_ &
.ﬁﬂ. ] ] ]  — -.I.(.I- Lo e L ] Lo}
[ s | ] B TEY T
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8. Electrical Specificstions

L] Maximum Ratings

SD4001

Characteristic Symbol Rating Unit
Supply Voltage Voo -0, 3~0.6 W
Input Voltage Vin aD.3~UDD'G'3 WV
Output Voltage Vo -0.3~Vpp* vV
QOutput Sink Current Isinge 10 ma
Operating Temperature Ta -4(}~85 G
Storage Temperature Tstg =55~125 G

L] Recommended Operating Range

Characteristics Symbol Test Condition Min. | Typ. | Max. Unit.
Voo CPU,PLL operating 4.5 5 5.5 v
Supply Voltage
Vooz PLL stoped 3.5 5 5.5 '
Date Hold Voltage Vior ¥'tal oscillation stoped 2.5 5.5 ")
Supply Voltage
] pp? g Trise Vop=Low to High 500 ms
Rise Time
Input Amplitude Vit FM WCOAM VOO PIN 0.3 Voo Vp-p
Output Amplitude Vinz AMIF,FMIF pin 0.1 Voo Vp-p

[ AC Characteristics

{Unless otharwise specified Ta=257 Vpp=4.5 to 5.5V)

Characteristics Symbaol Test Condition Min. | Typ. | Max. Unit.
FM WCO piniposdion sime wave inpul) ]
fin1 vinnavpsn | 10 200 MHz
WCO piniposition sine wave input)
f:n: AMVCO piniposition ﬁE:i=ZI;::L:I||:,F 0.5 a0 MHz
Operating T
Frequency
FMEF VGO pin{position sine wave nput) !
fins Vine0 AV 1 20 MHz
ARIE VOO pinposition sine wave input) _
f:n-1 Vin=0.1p-p 0.3 5 MHz

KSI-W018-000

72



[0 DC Characteristics
(Uniess otherwise specified Ta=25 °C, Vpp=4.5 to 5.5V)

SD4001

Characteristics Symbol Test Condition Min. | Typ. | Max. |Unit.
Vi PORT A/C 0.7 Vpp v
Input Voltage High Vi CE, INT 0.8 Vpp Vv
Viya K, to K, 0.6 Vpyp V
ViLs PORT A/C, CE, INT 0.2Vpp |V
Input Voltage Low
Viz K4y to Ky 0.15Vpp v
lonn PORT A/B/IC/ID Vou=Vpo-0.4V -0.4 mA
EO,, EQ,,CGP,LCD,; to LCD,,
Output Current High leps -0.5 mA
Vor=Vpp-1V
lona LCDy to LCDay Vo =Vpp-1V -200 -280 2h
PORT A/B/C/D, CGP, LCD47 to LCDyy
lors 0.6 mA
Vor=0.4V
Qutput Current Low
loLa LCD, to LCD,4 Vo =1V 200 300 A
| Kyto K Vi=Vpp=4.5V 15 120 200 !
Input Current High ak - 2 0 Z
I FM/AM VCO X V1=Vpp=4.5V 100 A
Veom COM1, COM2Z Vpp=5V,output open 4.8 5.0 W
Output Voltage Veoms COM1, COM2 Vpp=5V output open 2.3 25 27 v
Veoms COM1, COM2 V=5V output open 0 0.2 V
Output off Leakage o 4
I ek EO4, EO, Vo=Vpp, Ta=25"C 10° 1 h
Current
AJD Corwverter Resolution 6 bit
A/D Converter Absolute
Ta=-10to+ 50T 1 1.5 LSE
Accuracy
| CPU and PLL operating(fin=150MHz) 2 A
D! Vpp=5V.Ta=25 0 m
Supply current
| PLL stoped, CPU operating 0.5 A
bD2 Vpp=5V.Ta=25C ' m
X'tal oscillation stoped, Ta=25T
Data Hold Current lor N 3 10 ah
Vpp=5V
AD Input Resistance R, 1 e
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9. Package Dimension

SD4001

o A
. B N
AR AR AR A f
o &1 33— '
—  E— detwil of lead and
i T
o -
i T y
o — |
=== === D |C M
i >
- - L
T T 4
T ] T M
- — 11
Ei;_ﬁ'i HHHHHHHH R | e 3
BEEEEREGEEEEEEEEE L —"
AW vy £
—_ ———— N N N G NI R NN g S R SN gy S g S gy mmm gy s F d
Millimeter Inche Millimeter Inche
Min.| Typ. | Max. Typ. Min. | Typ. | Max. Twyp.
A 23.4] 23.86 24.2 939 H 1.0 039
B 19.854 20.0 20,15 87 I 2.6 2.71 2.8 107
C 17.4] 17.86 18.2 03 ] 0.13 0.15 0.2 006
D 13.894 14.0 14,15 551 K 1.7 1.93 2.1 076
E 1.0 039 L 0.4 0.51 0.7 02
F 1.0 039 M 2.91 315 A15
] 0.3 0.4 0.5 16 M 1] 0.2 0.35 008
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