DIVIC 4002

CMOS LS}

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

The DMC 4002 is CMOS LSt chips developed for world-wide FM / MW / LW tuning with PLL. frequency synthesizer system.
The DMC 4002 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.

O FUNCTIONS N

RADIO FUNCTIONS

(1) Manual tuning
Manual tuning up/down ...... Stepped tuning and rapid tuning.
(2) Auto tuning
Seek up/down ...... Retaining the frequency of a station received.
Scan up/down ...... Receiving in intervals of 5 seconds.
(3) Preset memory scanning ..... Receiving the contents of preset memories on the FM, MW, and LW bands for 5
seconds each.
(4) VF auto - tuning )
~ SK seek 'up/down' ... Retaining the frequency of a SK signal received. '
SK scan up/down .... Receiving a station with SK signal in intervals of 5 seconds.
(5) Preset memories
FMband ... FM 1: 6 stations, FW 2 : 6 stations, FM 3 : 6 stations
MW band ... MW 1 : 6 stations, MW 2 : 6 stations
LW band ... 6 stations
VF band .... 6 stations
MW?2 cannot be used while the LW band is used.
(6) Last-preset memories ...... 1 station on the FM1, FM2, FM3, MW1, MW2, LW and VF bands each.
(7) LOC {local) control signal outplits 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 indicators.... Can flash at 2 Hz during fast forward.
{2) AMS (auto music search) control signal output and indication.

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

(4) NR1 (noise reduction) and NR2 control outputs and indications.

\% —_—
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O FUNCTIONS (continued)

CLOCK FUNCTIONS
(1) Selectable 12-hour(with-AM and PM indicators) or 24-hour dispiay.
(2) Selectable flashing colon(:) (1Hz). '

-(3) Low-power (400nA ) backup-available in the NOCLK(no-clock)mode.

OTHERS
(1) LOUD (loudness) controt signal output and indication ......
(2) Key acknowledge(beep) signal outputs (2.25 kHz, 40ms)
(3) Display selector and priority display function.
@) “I" =" (compact disk) indicator,

Lo

common to radio, tape, and CD modes.
Enabled by valid momentary keys.

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

"CMOS LSI

ITEM RECEIVING CHANNEL REFERENCE INTERMEDIATE
AREA BAND FREQUENCY SPACE FREQUENCY FREQUENCY.
FM 87.510108.0 MHz 50kHz 25KkHz 10.7MHz
Europe 1 MW | 52210 1620 kHz . OkHz 9kHz 450kHz
w 144 to 281kHz 1kHz 1kHz 450kHz
FW 87.5 10 108.0 MHz 50kHz 25kHz ' 10.7MHz
Europe 2 MW 522 to 1620 kHz OkHz 9kHz 459KkHz
LW 14410 280kHz 1kHz 1kHz 459KkHz
- FM 87.5 o 108.0 MHz 100kHz 25kHz 10.7MHz
VAT MW 530 to 1620 kHz 10kHz 10KkHz 450kHz
FM 87.5 t0 107.9 MHz 200kHz 25kHz 10.7MHz
uSA2 MW 530 to 1620 kHz "+ 10kHz ~ 10kHz 450kHz
: ‘FM 87.5t0 107.9 MHz 200kHz  25kHz 10.7MHz
USAS MW 530 to 1710 kHz 10kHz - 10kHz 450kHz
Australia and FM 87.5 t0 108.0 MHz 100kHz 25kHz - 10.7MHz
Middle and
Near East MW 531 to 1602 kHz OkHz 9kHz ~ 450kHz
Jopan FM 76.0 t0 90.0 MHz 100kHz 25kHz —~10.7MHz
‘ MW 522 to 1629 kHz OKkHz OkHz 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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CMOS LS|

O FEATURES

Single power supply of 5V +10% .
Built-in prescaler (200 MHz MAX: Vin= 0.3 Vp - p), IF counter and LCD driver (172 duty, 1/2 bias, frame frequency:100Hz)
Capable of receiving FM and MW in the whole world and LW in Europe. i
* Tuning function...... Manual tuning, auto-tuning (seek-and scan) and preset memory scan.
* Independent preset memory programming by six-buttons for up to 18 FM stations (six FM1, FM2 and FM3

stations each), up to 12 MW stations (six MW1 and MW2 stat:ons each) up to six LW stations and VF broad-
‘ castlng 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 MONQ and LOC (LOCAL / DX} and its display.
¢ Stereo dlsplay (8T :
2 Control output of MTL (METAL), NR1 (NOISE REDUCTION) NR2 and AMS (AUTO MUSIC SEARCH) and its display.
“Automatic preset statcon memory function
Compact disc display { i)
© -Loudness control output and its diéplay
Built-in 12 hour/24 hour clock display function {possible to set no clock)

Q0
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DMC 4002/ - CMOS LSI ‘

0 PIN CONFIGURATION

NRj {PB2)

LCD23
LCD24
LCD25

5
[A]
N}—0 LCD2s
E———o LCD27
'S }——0 BEEP (CGP)
S }——0 GND
[ D Je—o X1

" [S}—>o x0
[ }—=>0 POWER (PB3)
[N }——=>0 MTL (PB)
[N}—»0 AMS (PBg)

LCD27 oe—o_33] o ’ [T9}—0 LOUD (PA3)
P LCD2y Ow—34] : [78]—0 MONO/NR (PAZ)
LCD2g Om—38] (17 Jea——o0 FMIF (PA)
LCD1g Ow—136] (76 Ja——0 AMIF (PAQ)
LCD1g Ow—r{37] | T8}—0 AMUTE (PC3)
LCD17 Ow—{38] o - [Fa}—0 ROMUTE (PCp)
LCDyg Ow—r{39] [T3}—=0 BAND3 (PC1)
LCD15/KS15 Ow—-oa0} - ' o [T2}——0 BAND; (PCq)
LCD14/KS14 Om—ryaT)] N8 [TTH—=0 MODE (PDy)
LCD13/KS13 Ow—42] g [70}—0 LOC (PD1)
LCD12/KS12 Ow—-143] 3 [SF—=0 AGCC (PDY
~ LCD11/KSty Ow—r/44] & & Je—o vpp2
. LCD10/KS19 Oe—25] ‘ 7 CE
LCDg/KSg ow—-14E] G FM VCO
LCDg/KSg Oe—{47] . ' 3 5 J«—o0 AM VCO
LCD7/KS7 o-——@ ; ' 4 4—o0 Vppy
LCDg/KSg Oa—r 49 0 5 }—0 EO,
LCDg/KS5 Ot 50] . (2 —0 EOq
LCDa/KSg Ow—-]51] , [T }——o NC

comy o=—{T]
coMmy o=-— T
(3]

[34]

92

Ko o—{3J]

GND
K3
K2
K1

so (ap) o—{Z} |

ST{INT)

LCD3/KS3 Ow— |
LCD2/KS2 Ow—o1 T

LCD1/KS)

LCDQ/KSg Oe— & |
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DMC 4002

1. PIN DESCRIPTION

CMOS LSI

- | PINNo..

'SYMBOL

FUNCTION

DESCRIPTION

OUTPUT
TYPE

NC

No e
' connection

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

EO1
EQ2

Error out

PLL (Phase Locked Looo) error output piné.

‘When' the- frequency obtained by dividing the local osciliation

frequency (VCO output) is higher than the reference
frequency. High level is output from these pins. When it is
lower than the reference frequecncy. REREIE
Low level is output from these pins . When the two
frequencies are the same, these pins are floated.

This output is input to an external LPF (Low Pass Filter) and is

applied to a varactor diode through the LPF. EO1 and EO2

output the same waveform so that the pin to be used can be
freely selected. Whan the radio is OFF, these pins are floated.

CMOS
3-sta_te

Voot
Vo2

'Power
supply input

Device power supolyinput pin.

This pin supplies 5V+10% power voltage during device
operation (radio, tape, and CD. modes). Whien the diode
matrix NOCLK switch is 1(shorted by dnode) when the CE pm

(pin 7) is made Low level, this pin drops to 2.5V and data hold |
- is enabled. When - a voltage of 0 - 4.5V is supplied to thls

pin, the data is initialized. -
Supply 0 =- 4.5Vto this pin Wlthln 500 ms.

‘Always connect piris 4 and 8 to the same potential. Vop1(pin

4) is the ‘analog system {PLL, A/D converter, INT, CE) power
supply and Vooz(pin 8) is the digital system (CPU, LCD driver,
IF oounter) power supply

AM

AM local ’
oscillation
input

The AM (MW and’ LW baknd } local oscillation output (VCO
output) is input 1o this pin. When the radio is-turned on and
the MW or LW barid is receivéd, this pin becomes active.
Otherwise, it is pulled down internally.

The input ampiitude is 0. 3 VPP MIN, .
Since there is an on-chip AC amphfier block the DC

i componen! with a capacitor.

Cinput

FM

FM local

1| - gscillation

input.

- Thie FM local oscillation outpot i(VCO output) is input to- this

pin. -

When the radio is turned on and the. FM band is received; this
pin becomes active. Otherwise, it is pulled down internally.
The input amplitude is.0.3 Ve - MIN.

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

Input

o ﬂ‘!@  DAEWOO CORPORATION




CMOS LSI

PIN No.

SYMBOL

FUNCTION

DESCRIPTION

OUTPUT
TYPE

Chip enable

Device select signal input pin.

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

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

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

At this time, data hold at low consumption. current (400nA
or léss) is possible by setting the NOCLK switch of the
diode matrix to be described later to 1 (shorted by diode,
no-clock mode.) ‘

Input

9 AGCC

AGC cut
output

———————— iy

RDMU t pin

AGCC pin

Radio mode AGC(AUTOMATIC GAIN CONTROL) cut
sighal output pin. : ‘
During autotuning, the High level shown below is
output. : ’

. /
@
I_SO ms AOC?ns 250 9275 ms
| ]

|
4

Key on

e —————

Station present

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

CMOS
pushpull

10 LOC

LLocal output

~ This pin is low at power-on time,

This pin works as a LOCAL signal output pin when
in the radio ‘mode.
The output is inverted each time key is
pressed. When the LOCAL state is enabled with

LOC _| key, the LOC indicator on the LCD panel
turns on, with an output high on this pin.
The loca! state can be set in common on FM, VF,
MW and LW bands,

CMOS
pushpull

DMIC 4002
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DMC 4002

CMOS LSl
PINNo. | SYMBOL | FUNCTION DESCRIPTION OUTPUT
. - TYPE
Mode switching signal output pin. '
Its output in each mode is shown below.
Mode MODE
CE = Low —_— o
CE = High ; radio, tape and CD OFF 0
Radio mode 1
Tape mode 0
11 MODE “Mode signal CD mode 0 CMOS
output Tape DK standby pushpull
CD DK standby 1
DKON
Radio monitor mode . 1
. (O:L.ow 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/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:
» Pin
BAND BAND1 BAND:2
MW 0 0
LW - 0 1
Band FM' 1 0
12 BAND:, o CMOS
switching VF 1 1
13 . BAND2 signa| output . . pUShpU“
‘ : (O:Low level, 1:High fevel)
- DK standby mode
- DK'ON mode
Pin. : . BAND2
BAND BAND: ~ JOPT.
VF 1 1
- Radio monitor mode
Same as radio mode. t
- Tape mode -
-~ CD mode
Low level output
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CMOS LSl

PINNo. | SYMBOL | FUNCTION DESCRIPTION el

Radio mute signal oufput pin.
This pin operates as follows:
~ Radio mode ‘
Low level is output at radio ON/OFF, band switching,
and receiving frequency switching.
Radio mute - Tape and CD modes oMos
‘ output High level or Low level can be selected by MUTESEL oushoul
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
low level output,

For mors information, see “Mute Output Tlmmg
Chart”.

14 RDMUTE

Tape and CD mute sngna! output pin at DK ON and
radio monitor ON,

In the radio mode, Low level is output and in the tape i

5 ANTE Audio mute and CD modes, High level is output. When DK is turned CMOs
output on during DK standby and in the radio monitor mode, pushpull
Low level'is output. :

For more information, see “Mute Output Timing
Chart”,

/4 DAEWOO —————
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PINNo.| SYMBOL | FUNCTION DESCRIPTION el

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

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

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

. ftem | |nput Frequency | Input Frequency
1 AM ir\ter- « Area Band Range @(kHz) | Range @kHz)
16 AMIF mediata MW | 450 % 5 450 + 2 Input
frequency Europe 1
input L 450 + 5 450 + 0.5
MW 459 + 5 459 + 2
Europe 2
' (R 459 + 5 459 + 0.5
Others MW 450 + 6 450 + 05
Input frequency range @ is the frequency that must be input
within 20 ms after the PLL is locked.
Input frequency Eange @ is the frequency that must be input
within 40 ms after @ was input. ‘

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

FM band intermediate frequency (IF) input.
The input amplitude is 0.1 Vr-pr. 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. e
’ This pin is used for detecting the presence of a broadcast

station during FM band autotuning. The input frequency
ranges and input conditions for determining the presence of a .

FM inter- broadcast station are shown beliow.

17 FMIF mediate | Area e Ian:aF:ge: lé;ncy lnptgal:‘rsz u@e;ncy Input
frequency :
input _All areas 10.7 MHz £ 50kHz 10.7 MHz +12.5kHz

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

Input frequency range @) is the frequency that must be input
within 20 ms after @ was input.

When both input frequency ranges @ and (2) are satisfied, a
broadcast station is judged. to be present and autotuning
stops. ‘
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PIN NO.

SYMBOL

FUNCTION

DESCRIPTION

OUTPUT
TYPE

18

" MONO/NRz2

Monaural
and noise
reduction
outpul

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 [ MONO | 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 powér isturned on, this pin-becomes low.

- Tape mode
This pin is valid when the diode matrix ENNRz2 switch to be
described later is 1. When NOISE REDUCTION NR:2 is
selected by - pressing the key or NOISE
REDUCTION function key (selected by ' diode matrix), high
level is output. At this time, the LCD panel “NR2" display
lights.

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

CMOS
pushpull

19

LOUD

LOUD output

LOUDNESS signal output pin.

In the fadio, tape and CD modes, the output is inverted

each time the | 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
this pin.

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

CMOS
‘pushpul

20

AMS

AMS signal
output

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

Its output is inverted each time the | .AMS

key js
pressed.

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

CMOS
pushpull

11
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PINNo. | SYMBOL | FUNCTION DESCRIPTION OUTPUT

TYPE
‘ - | Tape mode metal signal output pin.
| Its output is inverted each time the MTL key and
METAL function key (selected by diode matrix) is pressed. ,
21 MTL. Metal output When the METAL state is selected with these keys, the LCD CMOS
panel “ MTL" display lights and high level is output 'from this pushpull
pin.

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

Tape mode noise reduction {NR) signal output pin.

Noise When NRi is selected by the key or NOISE OMOS
22 NR1 reduction’ REDUCTION function key (selected by diode matrix), the LCD
output pushpull

panel “NR1" 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 PQWER key is pressed. CMOS

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” .

23 POWER

Crystal oscillator connection pin. It connects to a 4.5 MHz

crystal oscillator.
i nator CMOS

X0)
InputeXl)

24 X0 Crystal When the clock function is used, the accuracy of the clock is
25 Xl oscillator effécted by the oscillation frequency accuracy only.

Adjust the osciilation frequency while observing the LCD
oscillation waveform and PLL local oscillation frequency.

Device ground pins.
These pins connect to the internal chip. Therefore one of

26 ~ these two should be a ground. (Not all these two should
”8 GND Ground not be.)
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PINNo. | SYMBOL | FUNCTION DESCRIPTION OUTPUT
, 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.
When a momentary key is pressed and the state of the .

27 BEEP Beep output LCD bane! display or output port is changed (valid key)' CMOS
and at the-end of 5 seconds hold during preset memory pushpul
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
key matrix key source signal output (pins 40 to 55)

28 LCDa2r pins.

to to . ' 56-dot display is performed at the LCD panel by miatrix

39 LCD1e | LCD segment | with the GOM1 pinpin 56) and COM2 pin (gin 57). L

" LCDrKS s ﬁﬂfpﬁfy SOUC8 | Singe LCD1s / KSt{pin 40) to LCDo/ KSofpin 85) share the p%';"h%i"

to 10 key source signal and LCD segment signal, to use them

55 LCDo/KSo as key source signals, a reverse current prevention -
diode is necessary. For the connection method, see
“Key Matﬁx Connection” and “Application Circuits”,

! Common signal output to LCD panel.

%6 COM: LOD commeon 56-dot display is performed at the LCD panel by matrix p%gw?nill

57 COMz | signal output |yt LCDar(pin 28) to LCDWKSo(pin 55)

' Key matrix key return signal-input pin. ‘

59 Ka Key return Since the key source signal output is shared with the CMOS

to 0 signal input LCD segment ‘signal, do not connect a pull-down resis- pushpull

62 Ko tor to this pin.

<

13
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CMOS LSI

PINNo. | SYMBOL | FUNCTION DESCRIPTION OUTPUT
: , TYPE
Autotuning SD. (Station Detector) signal input pin.
When the voltage shown below is applied to this pin
during the seek operation, a broadcast station is judged to be
present. : ‘
LOCAL
Band | "\ de 8D Voltage VoS TEY
LOCAL | 285 xvoomin 2.227V
FM 64 ‘
X -12.5 : 0.977
D 5% x Vob min 09. Vv
MW | LOCAL 1 65‘-15 x Voo min 1211V
LW DX _lé?_ X Voo min 0.977V
in the auto preset memory mode, search is performed twice
in the LOCAL mode and once in the DX mode.
The voltage to determine the presence of a broadcast station
63 sD SD input at this time is shown below. . Input
LOCAL ‘
Band Mode SD Voltage Voo =BV
LQCAL 445 Vopmin 3.447V
(Isttime) | =~ 64
LOCAL v
M ‘ 285y vopmin 2.227V
(2nd time) 64
4 DX 125 voomin 0.977V
(3rd time) 64 -
LOCAL 185 % Voomin 1.445V
(1st time) 64
MW
LOCAL | 155 \oomin 1211V
LW | (2nd time) 16
DX - 125 " Vop min 0.977V
(3rd time) 64 v
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 signal input display lights. This pin is valid only on the FM and VF bands. Input
in the MONO mode, “ST" is not displayed.
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2. KEY MATRIX

21 KEY MATRIX LAYOUT

Output Pi—n Pt Pin Ks (59) Kz(60) Ki(61) Ko(62)
LCD15/ KS15 (40)  Mi(TPY) M2 (TP2) M3 (TP3) M4
LCD14/ KS1a (41) M5 M6 VF VF
LCD1a/ KSts (42) SEEK DWN SEEK UP SCAN DWN SCAN UP
LCD12/ KS12 (43) . " BAND — — —
LCD11/KSts (44) ME(DISP) MANDWN |  MANUP PSCAN AMEMO
LCD10/ KS1o (45) LOUD LOC(TP4) MONO(TPS) | - —
LCDs/KSs (46) . AMS NR MTL RDMONI
LCDs/ KSs (47) — — — DIsP
LCD7/KS7 (48) T bSE s ROSETZ /]  POWER
LCDs/ KSs (49) A Dk FE R
LCDs/ KSs (50)

LCDa/ KSa. (51)
LCD3/ KSs (52)
LCD2/ KS2 (53)
LCD1/KS1 (54)
LCDo/ KSo (55)

() :PinNo
2.2 SWITCH CONNECTION : Kn
: Momentary switch //
LCDm / KSm L L.
Kn Voo Kn
7Z : Alternate or ) ( 0/
// 7 transistor switch . or
. - LCDm/KSm - LCDm / KSm
‘ Kn
: Diode matrix i_/_
LCDm / KSm —
' Kn
o — *Open Open
LCDm/KSm ——T—
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A

LCD segment outputs

Ligo
9taon
Stsy/Staot
visy/viaon
Elsy/ELaD
Zlsy/ciao
tisy/Liaon
Olsx/0taon
653/6a01
85x/8001
Lsy/Lad
95x/9a01

Ss3/5a01
sy o
/Yao x

Bl G
DMC 4002

551L.CD/KSg

LCD2/KS2
LCD1/KS)

)
[a]
O
~J
B

Alternate or transistor switch

Momentary switch

Y YYYYYYY
MADDAADADADD L mhnn b
NVANVANVANPANVANVANDANY LA > BN # 2 I B S SN BaSS IS i s
- D DODDDD BNl -dl- -]
NPANVANPANVANPANFANVANVALLE” o Run »2 B I SIS R VI S &
ADADADANADDAD GG M4
EANVANVANVANVANVANVANVANY S0 5 R 52 I8 IS B g S S g
: h 4 |
ADDDDDDD ADumhhn i
NPANVANPANPANDANVANDANY SN G L0852 BV IS SRS IR U RS i

2.3 KEY MATRIX CONNECTION
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2.4 DESCRIPTION OF KEY MATRIX

2.4.1 Momentary Switch

Symbol Function

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

Preset memory call and write keys.

One key can memorize the FM1, FM2, FM3, VF, MW1, MW2 and LW bands independently (max. 6
- bands).

The following operations are performed according to the state of M2S of the initialized diodes :

M2S ' ' Description

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

key during frequency display. When one of the keys LM1 T Pﬂ to Ue ] is
pressed during this 5 seconds, the current receiving frequency is written to the preset
rnemorﬂ/ corresponding to the pressed key.

W When the key is held down, writing is not performed. During writing, radio
muting is not output.

R| Example
mme— 50 | 40 5 sec or 50 |40 -
M1(TP1) | RDMUTE Pm ms | ms shorter ms { ms
Output . BEEP BEEP
 M2(TP2) T ‘ [ ’ 1
Key Operation ) -
M3(TP3) E ' Key operation | ME gijy ME ] g?;_
Dy |
: 0 l I
AT YT TN
: Flashing

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

<

In the radio mode, when the device is in the memory unwritable state, when one of

the l M1 (TP1)| to [ Mrl keys is pressed, the preset memory contents corresponding
to the pressed key can be called.

C| Example
BEEP
——— 50 ] 40
A ROMUTEPn | > | o 375 10 500 ms
Qutput i
L
t
, M1
L Display (TP1)
nn 02 n
DH__I.!__I i Lll_j.l_l hi

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

M2S Description

When one of the key | M1 (TP1)| to is pressed for more than 2 seconds,

the preset memory corresponding to the pressed key is writtten.
At the end of writing to the preset memory, radio miuting is output as acknowlegment,

BN TE 50 , 40
(F;[j{\/l lthT EPIN ms | 2 sec ms | 25010 375 ms
P . 1 Pt — -
W ¢ T B
) E
R E
 Key Operation I M1 (TP1) ] to | M6 | key On P
| |
T ; s
Display  Frequency or Preset memory number of
E Clock Display pressed key and frequency

received last are displayed.

When the same preset memory key is pressed while the current preset memory. contents
M1 (TP1) are being received, nothing is performed. However, if the clock is being displayed, BEEP is
output when the key is released or after 2 seconds and the display switches to frequericy
display. At this time, radio muting is not output. :
M3 (TP3) if a key is pressed during the seek operation, the call operatior: is immediately performed
' { 2 second count is ignored).

M2 (TP2)

N

M5 When a (M1 (TP1) l to [ M6 ] key is pressed and released within 2 seconds, .
M6 the contents of the preset memory is called as soon as the key is released.
RDMUTE PIN fnos VQV‘:;‘” 40 | 375t0500 ms
C ms
Output S >
| £
C | . E
A ) Key FE
| Key Operationl M1 (TP1) ] to I M6 |key On
L| Display Lt >

Frequency or | Preset memory number of| Preset memory number of
Clock Display ! pressed key and frequency| pressed key and called
: received last are displayed. | frequency are dispiayed

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

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

- — \p DAEWOO ——M8———
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Symbol Function
When the power is turned on, the frequency shown below are written to M1 to M6 to facilitate set
adjustment,
Memory )
Aren — M1 M2 M3 M4 M5 M6
FM1 875 | 877 92.3 96.3 105.9 87.5
Europe 1 MW1 522 603 954 1386 522 522
Europe 2 MW2| 522 621 1008 1530 522 522
M1 (TP1) Lw 144 -155 208 256 144 144
M2 (TP2) 8 g 2 ; Mt | 875 879 | 971 105.1 87.5 87.5
3 - | MwA1 530 620 1010 1490 530 530
V3 (7P3) U.S.A3
Australia, FM1 87.5 87.9 97.1 105.1 875. | 875
Middie East | Mw1| 531 612 963 1395 531 531
Japan | FM1 76.0 76.4 85.6 76.0 760 | 760
MWA1 522 603 954 1386 522 522
Centraland | FM1 | 875 87.9 971 105.1 875 875
South America | Mw1 520 565 . 780 1000 1400 520

-

The lowest frequency of each area is M1 to M6 of the FM2, FM3, VF and MW2 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
[ AMS ] ; L NR | and l MTL l 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
Bandz 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 presence of an IF
count , 8D 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.

VF
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Symbol

Function

- Toreset ;he VF band, press the key or ke

The VF band has 6 independent memories.. The last channel is also independent.
When the device is set to the tape or CD mode by TPSET or CDSET switch while on the VF band, it
switches to the DK standby mode. The device also switches to the DK standby mode when the
VF .| keyis pressed in the tape or CD mode. In the DK standby mode, all the keys, other than the
BAND | key, are valid. When the DK switch is set to ON in the DK standby mode, the device switches

L v |

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

The SD-and SK signals are checked 512 times once every 30 ms and if there are no SD and SK signals
for 256 times or more, BEEP i s output. R

For BEEP, 120 ms ON and.120 ms OFF are output 5 timeé, respectively.

PSCAN
AMEMO

Pres’_et memory scan and auto store memory key.

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

When the auto store memory 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 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 automatically every 5 seconds.

_ Ifother than the current preset memory is being received, the preset memories are called from M1, and
if a present memory is being received the preset memories are called from the next preset memory
(for- instance , from M4 if M3 is being recei\)ed) sequentially every 5 seconds.

This operation is shown below.

Example ‘When FM1 band being received.
“FM1

M1 — M2 — M3 — M4 — M5 — M6
" ]

Other than preset M3 being received
memory being re- on FM1 band
ceived on FM1 band

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

PSCAN
AMEMO

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

_memoary 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.

M2S Description -

When the key is pressed, the device enters the 5 second memory Write mode.
Writing is performed by pressing a [ M1 (TP1) ] to M6 key in the memory writable
mode. At the end of writing, auto preset memory scannmg stops. In the memory writable
0 mode, the “ch” dlsp|ay flashes. If no operation is performed within 5 seconds, the next preset
memory channel is called and auto presst scanning continues.

if the key is pressed again. in the memory wntable mode, the memory wntable
mode is canceled and the next channel is called 5 seconds after the key was pressed. -

When a [ M1 (T1 P1)] to L M6 I key is pressed for more than 2 seconds, the frequency
currently being received is written to the preset memory corresponding 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 scanhing
stops and the operation of the pressed key is performed.

[ VAN upj | MAN DWN ] LSEEK UPW | SEEK DWN

[ SCAN UP | |SCANDWNI | VF ﬁ

Memory call key other than memory being received (held)

Band switching key ' v

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.

L LOUD ] ] LOC (rP4ﬂ }MONO (TP5)

: Q\\V/ ' DAEWOO CORPORATION , 21
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Example) FM band.(FM1, M1 = 89.1MHz, M2 = 91.9MHz, M3 = 93.1MHz, M4 = 95.1MHz)
M2S'=0
. BEEP BEEP BEEP BEEP BEEP BEEP BEEP
RDMUTE Pin l I SSEC—_] ) L 5 sec 1 h._essthanf:sec Less than 5 sec 55ec] -J l l
Oouout 4 = T t 7T t Tt
Key LoC M1
opera- PSCAN Pa) ME ME ME {TP1)
tion
' L— toc— Loc Loc
: oo I I:III“:I’ 2 "7:/” : || 941 l:l":Il,
Dienlay uini o d dd.dch Jdd.0en3 ddeny
Display 3,11 | [ fay | ||l || Adeled R
Preset Sc;r‘w i L'P.‘C = __IL?C g:eset Scan
Start 2, Jen, 3.0 ch3 o
(2) Auto store memory

This operati'on 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 memory 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 memory channel which is written is incremented

SN 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 being received,
and ends when the preset memoaries are written up to M6 or all the search frequencies were searched
once.

Example 1) - USA1, FM band 89.5MiHz (M3) reception

Frequency 89.5 89.6. Seek 915 91.9 940 962 995 91.5

— B = e e S Y > >

Display ch3 T ch3 ch3 ch4 ch4 chs  ¢hé
Operation 232% Station Station Station - Station | Auto Memory
: M3 M4 M5 M6 Stop

Write Write  Write  Write

Example 2) Japan, FM band 78.0 MHz reception
Frequency 780 781 Seek 900 760 779 780

______ A — — —_— e —

Display No ch1l. chi  c¢ht

s .
Operation __AMEMO ‘

1 Cycle T Auto Memory
No Station Stop

For auto store memory in the DX mode, the SD pin broadcast station detection level is




CMOS LSl

DMIC 4002

Symbol

Function

PSCAN
AMEMO

Band Lowest Vottage to Determine the Presence of Station

M

m’ 128 Vo 0.977VatVop =5V

64
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 fregencies are searched once. When the preset memories are written up to
M8 during this time or at .the end of 3 searches, the auto store memory operation ends.
Example ) Europe, AM band 1422 kHz. reception

Frequency 1422 1531 Seek 1611 1620 522 1413

- e e -l — e —

-
Display . 4eht chi ch2 ch2 ch2

Station
Write
(LOCAL, 1st Time)

|__1 422 1620 522 1413 -

ch2 ch2 ch2

(LOCAL, 2nd Time)
L1422 1620 522 695 1413

................ -—— — — cmee

ch2 ch2 c¢ch2 ch2 ch3

Station

: M2
(DX 1st Time) Write

|__1 422

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

Band Mode Lowest Voltage judged a Broadcast Station

LOCAL | 445
| 1sttime 84

FM | LOCAL | 285
VF | 2ndtime | 64

X Voo 3.447V at Vopb = 5V

X Voo 2227V at Voo = 5V

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

Mw | LOCAL | 155
LW | 2nd time 64
DX 12.5

—— X Voo 0.997V at Vob = 5V
- 1st time 64

X VoD 1.211V at Voo = 5V

-\ DAEWOO —m—————
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When the auto local function is used each tlme the key is pressed, the local mode is
switched as shown below.

v LOCAL1 — LOCAL2 — 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 mémory operation started to preset
scan operation.

Autotuning (seek operation) key.

The frequencies are incremented ( key) or decremented ( key) in 1

channel space and whether or not there is. a broadcast station (IF count and ‘SD signal) is detected at
each r.eceivihg 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 (hlghest)
frequency and, that is, sawtooth wave mode tuning is performed.

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

Seek Up Seek Down

[0
o 2
- g F S} g
Stop »
SEEK UP T %
c
SEEK DWN 2 S c s
o -
- }
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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AUTOSTP Description
Even if the presence of a station is determined, tuning does not stop at'its
frequency when the keys are held down.
Example:FM band
RDMUTE pin
Tuned-in
1 80.0 80.1| 80.2 | 80.3 8.0 | 8.1 852
frequency T —i45
MHz) Auto-tuning does ' T Auto-tuning
not stop even stops when
when a station a station is
is detected, detected
1. SEEK UP |-
Keys held down
Key , Keys OFF
When the band éelection 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 when 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 DWN |
SEER UP keys are used,
Key Operation
SEEK DWN

SEEK UP

= | SEEK'UP | key during seek-up and | SEEK DWN | key during seek-down
e

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

Started,

SEEK DWN

- | SEEK DWN | key during seek-up and | SEEK UP |key during seek-down

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,
The betwaen-key operation is also enabled,

SCAN UP
SCAN DWN

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

MAN WP
MAN DWN

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

BAND

The seek stops and the new band is selected in the following sequence,
[_. FM1 — FM2 — FM3 — MW1 — MW2 — LW ———I

The bands irhibited 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 origina!
band is selected,

M1(TP1)
M6

Regardless of the setting of the M2S switch, the contents are called for the preset
memory associated with any key pressed.

VF

The seek stops and the key operation starts,

PSCAN AMEMO

il R

The seek stops and the preset-scan starts,

LOUD .
LOD(TP4)
MONO (TP5)

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

25
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Symbol Function

Auto tuning (scan operation) key. : _

The frequencies are searched up (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 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 tumed off
(including mode switching) and then turned on, the frequency held last (when there is not even 1
broadcast station, the frequency when the scan operation started) is received.

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

Operation

o Key ’
_ SCAN UP | key during scan up and | SCAN DWN key during scan

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

SCAN DWN - | SCANDWN | key during scan up and SCANUP | key during scan

down

SCAN DWN Scanning stops and returns to the frequency held last.

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

SEEK UP Scanning stops and seek operation starts frdm the frequency when the key was

SEEK DWN pressed. .

Scanning stops and returns to the frequency held last (when a frequency was not
MAN UP held, returns to the frequency when scanning started).

Scanning stops whenever any of these keys is pressed even though the AUTO500
syvitch is 1 (when the l MAN UP ] or l MAN DWNW key is pressed for
more than 0.5 seconds, seek is performed).

MAN DWN

Scanning stops and the band is switched sequentially as shown below.
l—»FM1 — FM2 — FM3 — MW1 — MW2 — LWT

BAND 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)
to

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.

VF

Scanhing stops and operation of the key is performed.

PSCAN
AMEMO

Scanning stops and preset scan is performed from M1.

LOUD_
LOC (TP4)

MONO (TP5)

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

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

key is valid.)

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

Key

Operation

- I SCAN UP ] key during scan up and | SCAN DWN |Key during 'scan down

Scanning stops and the frequency being held is locked in.

SCAN DWN

- I SCAN DWN I key during scanup and | SCAN UP | key during scan

down
And then the opération of the pressed key is performed.

SEEK UP

[92]
O
>
Z
C
o

SEEK DWN

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

MAN UP
MAN DWN

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

key is

-BAND

Scanning stops and the band is switched sequentially as shown below.
|~+ FM1 — FM2 — FM3 — MW1 — MW2 — LW—1

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

Vs DAEWOO
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Key Operation

\ — When the M2S switch is 1, this key is invalid.
—When M2S switch =0
Each time the key is pressed, the memory write state is inverted as shown

below.

(i) Less than 5 sec | 5 sec

Seek |  Hod | Hold Seek
Key: . Station ME } Key
Operation .
Memory Writable
,Display 07 1] On 1 1 arn o
LIU.U LI,LI.J »C;L_l.‘l ch TU.C

SCAN UP Less than Less than
(ii) | 5sec. | 5sec :| 5 sec
SCAN DWN Seek Hold | Hod | Hoid Seek
. t !
e ; :
Opyeration . Station ME ME
‘ : Memory Writable
. Display 1 N nat |onit o on 2
’ Lu.l.u qu.i L:u.lch qu. ! Lvu.(.‘.
When a [ M1 (TP1) l to [ M6 | key is pressed in the memory writab

le state, data is written to the present memory corresponding to the pressed key. -

VF Scanning is canceled and the key operation is performed.

Scanning is canceled and the key operation is performed.

The operation of the pressed key is performed.

LOC (TP4) Scanning continues.

MONQ (TP5)
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Key Operation
e When M2S switch =0
- Memory unwritable state. ‘
The scanning operation is canceled and the preset memory contents cor-
responding to the pressed key is called.
- Memory writable state (See the I:E 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 5 sec Less than 5 sec 2 sec
Seek | Hod | Hold Hold Seek
Key tati ME M1
Operation o on {TP1)
. Memory Writable
. agnnian on 1 On 1 -
M1 (TP1) l DlSp}ay ’U.L‘ 1U.! 'L‘U. ! ch L'U.' chi qu.c
e When M2S switch = 1
M2 (TP2) - — When key released within 2 seconds
[ SCAN UP The preset memory contents corresponding to the pressed key are called
M3 (TP3) and the scan operation is reset the moment the key is released.
SCAN DWN
ess than 5 sec 2sec -
DMUTE Pin :
Seek | Hold Hold M1 Call
. M1 M1..
Station (7P1) | K&V | (Tpy) | Key
isp! nn - n i an an
ooy QT L Q0. IREY qLIoUchi
~ 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)
BOMUTE Pin| Less than 5 sec 2 sec 2 sec
‘ L
Seek Hold Hold Hold Seek
. M1
Station E’E Key Pressed
nn on Continuously on 1
| | ! i "
a0.0 1U. | U. len! 1U, fon: | 1U.C

| ' 5

Vp DAEWOOQ —m8——;
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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.
l——~ FM1— FM2 — FM3 — MW1 — MW2 — LW —J

waever. 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, durihg frequency display, this key is used as the preset fnemory writable state setting

key and during clock display (CE = High), this key is used with the MANUP | and

keys as the clock adjustment key.
. When the M2S = 0, this key operates as the preset memory writable state and clock adjustment key.
When M2S = 1, this key operates as the preset memory writable state and clock -adjustment key. When
M2S = 0, use the key to switch the display.
v This key operation is described below,
¢ Radio mode frequency display ’

This key is used as the preset memory writable state setting key.

It is valid ony when the initialized diode M2S switch is 0.
When this key is pressed, the device enters the preset memory writable state for 5 seconds
and the current receiving frequency is written to the preset memory corresponding to the pressed

E:_M__E__—] key by pressing the| M1 (TP1) lto l M6 Jkey. If the key is

pressed continuously at this time, the write operation is not performed.

During the preset memory writable state, the “ch” display flashes at 1 Hz (duty 50%). If preset
memory is being received, the preset memory number flashes also.
This key is invalid during the seek operation (including seek operation at scanning).

However, itis valid at 5 seconds hold turing the preset memory scan and scan operations.

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

Key Operatibn

The ffequency being received when a key is pressed is written to the preset
memory corresponding to the pressed key.

M1 (TP1)
to
Muting is not output.

% ' N4 DAEWOOQ ———
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Function

&
<

Operation

I
5

i

SEEK UP

SEEKDWN | |
SCAN UP Preset memory write mode Is reset and each key operation is performed.
SCAN DWN
MANUP

MAN DWN

DISP

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

BAND r FM1— FM2 — FM3 — MW1 — MW2 — LW -

-

' Howevet, bands disabled by receiving area and DISFM3, ENMW?2 and DISLW
switches are skipped. ,

AL

m

The preset memory writable state is reset.

ME

LOUD

I

LOC (TP4) The preset memory writable state is held and each key operation is performed.

MONO (TP5)

Keys other than those described above (except the key) are invalid.
When the radio is turned off and theh turned 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 [ MAN UP | and
MAN DWN | keys while pressing the key.

- Hour adjustment . '
The hour is advanced one 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 st 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 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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Symbol

Function

In the radio mode, these keys are used as the receiving frequency up/down keys. During clock dispiay,
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

AUTO500 " Description

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

or decremented ( | MAN DWN | key ) one step (1 channel space).
When the key is held down for approx. 0.5 seconds, the frequency changes

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

RDMUTE | 0.5sec

Pin

} } } bt B
MAN UP | Key OFF MAN UP | Key OFF | MANUP | Key OFF
0 .
Frequency 87.6 | 87.7 ‘ 87.8
87.5 ‘

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

RDMUTE Approx. 0.5 sec |
|

| —
Key OFF

875 ; 87.6 I 87.7.‘ 87.8 ' 87.9’ 88.0 ' 88.1
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AUTO 500 Description
Each time a key is pressed, the frequency is incremented (| MAN UP Key)
or decremented ( | MAN DWN key } one step. When the key is held down
for more than 0.5 seconds, the seek operation ( seek up for | MANUP | and | -
seek down for | MAN DWN | ) starts at the point after 0.5 seconds. This seek
operation is the same as that of the BEEK UPT and LSEEK DWI\T| 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
et \Nithin .
RDMOTE | 0.5 sec |—
Pin ‘
§ } ) b t
Key OFF AN UF] Key OFF [any Uf] Key OFF
87.5 l 87.6 ' 87.7 l 87.8
1
MANUP | i
MAN DWN Example 2) When key held down for more than 0.5 seconds
ROMUTE L_Approx. 0.5 sec | [_
Pi 1
in f ¥ '
Key OFF
. v [
875 l 87.6 ’ 87.7 \ 87.8 ‘ 87.9 | 88.0
I ‘ SD’IF ? , SD*IF
IF and SD check is not | Qtati "
performed at the first No Station . Station
1 channel up. '
When the AUTO 500 switch was set to 1, do not use the | SEEK UP | and
SEEKDWN |  keys.
. During clock display

When the clock is displayed and the ME l 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 E 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 eveﬁ when radio, tape and CD mode switching is performed.
When the power is turned en, 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 (LOCAL/DX) control 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 panel “LOC” indicator and the output on the LOC pm(pm 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

LOC (TP4) 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 “1". For the choice between AMS, NR and MTL

fUnctiohs, 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

] AN | [ MTL ]or 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 diods.
- 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 “MONQ" is displayed.
When the power is turned on, the OFF state is set (“MONO" display OFF, MONO/NR: pin Low level).

- Tape mode
MONO (TP5)

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 iterhs. ‘
When the AMS or MTL function is selected, this key operates the same as the MTL
AMS | or | NR key. See the description of each key.

MTL (METAL ) contol key.
This key is valid in the tape mode.
Each time this key is pressed, the LCD panel “MTL" display and the MTL. pin (pin 21) output are inverted.

High level is output from the LOC/MTL pin while “MTL” is displayed.
When the power is turned on, the OFF state is set ( “ MTL" display OFF, MTL pin Low level)
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Symbol Function

NR1 (NOISE REDUCT! 1ON) and NR2 control key.
This key is valid in the tape mode.

its operation depends on the setting of the initialized diode ENNR2 switch as shown below.

ENNR2 ) Key Operation

Each time this key is pressed, the LCD panel “NR1” display and the NR1 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 { “NR1” display OFF, NR1 pin Low lével).

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

“NR1" display OFF “NR1” display ON
NP pinLow — NR1 pin High R
“NRz" display OFF ' “NRz2" display OFF
MONO/NRz2 pin LOW MONO/NRz2 pin LOW
. ' “NR1" display OFF :

: NR1 pin LOW - -
“NR2” display ON
MONO/NRz pin HIGH

When the power is turned on, NR1 and NR2 are both turned off.

AMS (AUTO MUSIC SEARCH) contro! 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
‘AMS inverted. High level is output from the AMS pin while “AMS” - is displayed.

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

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

Radio monitor key. , ~

This key is valid in the tape and CD modes. :

: Each time this key is pressed, the radio monitor mode is inverted. In the radio monitor mode, the LCD
pane! “RDMONI" - display fights.

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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Display switching key.
This key is valid when the initialized diode NOCLK = 0 (clock), M2S = 0
The display switching operation is shown below.
¢ Raido mode
Each time this key is pfessed, the frequency display and clock display are switched.
This key is invalid at seek, scan and auto preset scan. '
Operation according to the setting of the initialized diode PRIO1 and PRIO 2 switches is shown below.

PRIOT | PRIOZ | - oty _ Description
Display
0 0 None Each nr.ne the D{gp key is pressed, the frequency display and
clock display are switched.
When the | DISP |key is pressed during frequency display, the clock
o 1 Frequency i; displayed for 5 seconc.is. When the‘ DISP | key is pressed during
display | the 5 seconds clock display, the display returns to the frequency
display.
_ When the | DISP |key is pressed during clock display, the frequency
Clock | display is displayed for 5 seconds. When the | DISP key is pressed
! 0 display | during the 5 seconds frequency display, the display returns to the
clock display.
DISP

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

PRIO1 | PRIO2 | Friofty Description ,
Display
. . w= I "
0 0 None Eachtimethe | DISP !keyispressed, the “_ " display and clock
| display are switched.
Whenthe | DISP |key is pressed, during “ =" display,' the clock is
0 1 “m displayed for § seconds.
display When thg key is pres§ed during the 5 seconds clock
: display, the display returns tothe  “/"-/ " display.
When the | DISP | key is pressed during clock display, the .'_- ="
| 0 Clock display is displayed for 5 seconds. ‘
When the DISP key is pressed during the 5 seconds “I_ "
display, the display returns to the “{ 7" display.
When the device is switched to the CD mode, display starts from ,': o display.

| | N \
T \s DAEWOO —
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Symbol

Function

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

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”.

37
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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 “Mode Transition” .

Tape mode setting switch.

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

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

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

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

For details, see “Mode Transition”.
When using this switch, set the RDON switch {diode matrix) to O.

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

FF RL Display
o :
FF o <
. 1 >
0
1 <
1 >

<« : LightON, < :Flash (2Hz2)
0:OFF, 1:0ON

VF broadcast station SK signal input switch.

When this switch is set to ON on the FM and VF bands, the LCD panel “SK" display lights. On the FM and
8K VF bands this signal is also used as the auto tuning stop signal. At this time, 250 to 375 ms after the
broadcast station is judged to be present by IF and SD pin, this switch is checked and if it is ON , a tra-
ffic information station is judged to be present and autotuning stops.

Tape mode travel direction signal input switch.

RL The tape display (< [>) lights according to the state of the FF switch. For the lighting contents, see the FF
switch above.

VF broadcast station DK signal input switch.

DK When this switch is set to ON in the tape DK standby and CD DK standby modes, the device enters the
tape DK ON and CD DK ON mode.

Switch used to enable “ST” display in the radio mode. “ST” display on the LCD panel lights by

ST turning on this switch.
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Symbol Function
Receiving area setting switch.
Its setting is shown below.
For the receiving frequencies, etc, at each area, see page 2.
AREA3 AREA2 | AREA1 MODE
AREA 0 0 0 Europet
AREA2 0 0 1 Europe 2
AREA3 0 1 o] USA1
0 1 1 USA2
1 0 0 USA3
1 0. 1 Australia, Middle East
1 1 0 Japan
1 1 1 Central and South America
Al ¢
Receiving band setting switch.
ts setting is shown below -
- DISFM3 ........ FM3 band is disabled by setting to 1.
- ENMW2......... MW2 band is enabled by settingto 1. .
< DISLW............ In Eur_ope, the LW band is disabled by setting to 1.
The DISLW switch is invalid in areas outside of Europe.
. The receiving bands for each area are set with these switches as shown below.
AREA DISFM3 ENMW2 DISLW Receiving Bands
0 0 0 FM1, FM2, FM3, MW1, LW
DISFM3 0 0 1 FM1, FM2, FM3, MW1
ENMW2 Europet, 0 1 — FM1, FM2, FM3,MW1, MW2
DISLW Europe 2 1 -0 * 0 FM1, FM2, MW1,LW
' 1 0 1 FM1, FM2, MW+
1 1 - FM1, FM2, MW1, MW2
0 0 ~ FM1, FM2, FM3, MW1
Other 0 1 — FM1, FM2, FM3, MW1, MW2
areas 1 .0 — M1, FM2,MW1
1 o1 - FM1, FM2, MW1, MW2
— : Don't care
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Preset memory write method setting switch.
Its setting is shown below.

M2S8 Write Method

Preset memory is written by pressing a | M1 (TP1) I to L M6 ] key in the
M2s 0 5 seconds memory write state by IE key.

1 Preset memory is written by holding down a I M1 (TP1) l to I M6 1key
for more than 2 seconds. The I ME l key is invalid.

For more information, see the[ ME ]and [M1 (Tl P1.)| to l M6 I items.

I MAN UP] and | MAN DWN |keys function setting switch. The I MAN UP I and |MAN DWN l keys
can also be used as autotuning (seek operation) keys by means of this switch. The settings of this switch

are shown below.
AUTO 500 [ MAN UP | . | MAN DWN | Key Function
Manual tuning only.
AUTO 500 . 0 Each time the key is pressed, the channel is incremented or decremented by one.

When the key is held down for more than 0.5 seconds, the channel is changed
continuously and rapidly.

Manual tuning and autotuning.

Each time the key is pressed, the channel is incremented or decremented by one.
When the key is held down for more than 0.5 seconds, autotuning (seek operation) is
performed from the next channel.

m ' N\ DAEWOO —408 ———
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Switch used to set the condition to stop auto-tuning. The switch also allows auto-tuning .to
continue further when the presence of a station is determined during auto-tuning. The switch
sets the auto-tuning stop  conditions as follows:
AUTOSTP ‘Auto-tuning stop conditions
Whenever the presence of a station is determined from the IF counter (along
0 with an SK signal from the station when in the VE mode), tuning locks in
that station even if auto-tuning keys are held down,
AUTOSTP

Auto-tuning stops when the presence of a station is determined from the IF

counter (along with an SK signal from the station when in the VF mode,) and

when autostuning keys are released ; that is, auto-tuning won’t stop as fong

as an auto-tuning key is pressed even when the presence of a station is

detected. -

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

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

presence of a station(along with an SK signal from the station) even while

key is pressed.
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Priority display setting switch. ] )
“Priority display” is display that returns to the previous display if no operation is performed within 5
seconds after the display was switched.

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

Priority

) Description
Display

PRIO1 | PRIO2

Display switching is performed when the key and melody
selection key (during clock display) was operated.
- Radio mode
. The display switches between frequency display and clock display
' . each time the key is pressed. When the melody
0 . 0 Nane selection key is -pressed du’ring clock display, the display
switches to frequency display. ’
~ Tape mode

The key is disabled.

- CD mode ) ]
The display is switched between “/ =" display and clock

display each time the DISP | key is pressed.

PRIO 1
PRIO 2

When the display switched from frequency or | =" display to clock
display by key, if no operation is performed within 5
seconds, the display returns to the original display.

~ Radio mode

Normally the frequency is displayed.

The display is switched to 5 seconds clock display by pressing

the key.

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

- Tape mode
Clock display.

The key is invalid.

- CD mode
wyt

Normally “i_iz " is displayed. The display is switched to

5 seconds clock display by pressingthe | DISP  |key.

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

— \fp DAEWOO —mM
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Function

PRIO 1
PRIO 2

Priority

PRIO1|PRIO2| _ . ' 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 I DISP | key or melody selection key.

Whenthe [ pisp lkey is pressed again during 5 seconds

frequency display, the display returns to clock display.
0. 1 Clock eqg Yy display, the display returns to ¢ 'Spvy
- Tape mode

The | DISP |keyisinvalid. .

—CD mode

Normally the clock is displayed.
The display is switched to 5 seconds “/_ =" display by pressing the

| DISP | key.

Whenthe | DISP ! key is pressed again during 5 seconds -
“I" 4" display, the display returns to clock display.

1 1 — Do not set to this mode.

display. Therefore, during radio reception, the “PSCAN", “SK”", “VF", “ST", “MONO”,
“LOCAL”" and “LOUD" displays light even at clock display.

In the tape mode, the “LOUD", “MTL”, “NR1", “NR2" , “AMS’ and ‘D", “q"displays also light at
clock display.

“Frequency display” in the above means receiving frequency, receiving band, and preset memory.

DIVIC 4002
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PRIOT | PRIOZ | Friority * Description
Display

- Tape DK standby
- Radio monitor

The display switches between frequency display and clock

display each time the | DISP . | key is pressed.

When the melody selection key is pressed during clock display,
the display switches to frequency display.

When the device entered the tape DK standby and radio monitor
standby mode, frequency is displayed first.
- CD DK standby
. - Radi i
0 0 None adio monitor

The display switches between frequency display, "I display

and clock display each timethe | DISP |keyis pressed.

When the melody selection key is pressed during " =/" display

and clock display, the display switches to frequency display.
When the device entered the CD DK standby and radio monitor
mode, frequency is displayed first. : “
-DKON
Frequency displayed.
PRIO 1 ‘ The key is invalid.
PRIO 2 ~

- Tape DK standby
~ Radio monitor

Normally the frequency is displayed. The display is switched
to 5 seconds clock display by pressing the | DISP [key.

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

display.
- CD DK standby
- Radio Monitor .
Frequency ' Norn’.\ally “r ':f’ " is displayed. When the DIS.P key is pressed,
1 0 the display switches to 5 seconds frequency display.

cD When the DISP key is pressed during frequency

display, the display switches to 5 seconds clock display.

When the key is pressed during clock display, the
display returns to “ 1" -/ " display

When the melody selection key is pressed during “C =" and clock
display, the display switches to 5 seconds frequency display.
- DK ON

Frequency display

The | DISP [keyisinvalid.
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PRIO1|PRIO2| Priority Description
Display

- Tape DK standby
- Radio monitor
Normally the clock is displayed.
When the key or melody selection key is pressed
the display switches to 5 seconds frequency display.
When the key is pressed during 5 seconds frequency
display the display returns to clock display.
- CD DK standby

0 1 Clock - Radio monitor
Normally the clock is displayed.

When the key is pressed, the dlsplay switches 5
seconds “ " display When the key is pressed
during this “,' » display, the display swtiches to 5 seconds
frequency drsplay.

When the key is pressed during frequency dnsplay.
the display returns to clock display.

When the melody selection key is pressed during clock display

or “i” o display, the display switches to 5 seconds
frequency display.
PRIO 1 -DK ON
PRIO 2 Frequency display.
‘ e | DISP |key is invalid.
1 1 — Do not set to this mode.
At no clock (NOCLK =1 ), the following is displayed and the DisP | key becomes invalid without
regard to the setting of the PRIO1 and PRIO2 switches.
Andthe| DISP |key is invalid.
Mode ' * Display
Radio ~ Frequency
Tape None
. CD ) .': rj'
Tape DK standby
CD DK standby Frequenc
DK ON 9 Y
Radio monitor
Radio ON/OFF method setting switch.
Its setting is shown below.
RDON Radio ON/OFF Method
RDON
0 Radio is turned on and off by RDSET switch
1. Radio is turned on by making the CE pin High.

When this switch was set to 1, do not use the RDSET switch.
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Clock specified setting switch.
its setting is showrt below.
NOCLK Clock
NOCLK 0 Yes
1 No

In the no clock mode, low consumption current (400nA A max) backup is possible by niaking the CE pin
Low.

Clock time system setting switch.
its setting is shown below.

CLKDISP Time System

12-hour clock
CLKDISP 0 E AM 11:59 — PM 12:00 ]
o AM 12:00 — PM 11:59

24-hour clock
[—» 23:59 — O:OO—I

Clock colon( ; ) display setting switch.
Its setting is shown below.

. . FLASH Colon (:) Display
ELASH 0 Steady light
Flashing
1 Frequency : 1Hz
Duty — 6 (ON) : 4 (OFF)

% W PAEWOO —70M8 ——
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Switches for using the tape functions (AMS, NR, MTL) in common with the radio function keys. The keys
that can be used in common can be selected as shown below.
ENTPK Description
The M1 TP1)|, [M2 (TP2)] and |M3 (TP3) |keys can be used as the AMS , NR,
MTL function keys.
The keys that can be selected as shown below.
Dual Function Key
KAMS KNR KMTL :
[ MiaP) | | [ M2@P2) || | M3(TPY) |
1 a 1 AMS NR MTL
0 1 1 0 AMS NR -
1 0 1 AMS MTL —
1 0 0 AMS — —
0 1 1 NR MTL —
0 1 0 NR — - -
0 0 1 MTL — : —
0 0 0] — — -
ENTPK That is, the functions selected by 1 are left-justified and used at the M1 (TP1)] to
KAMS M3 (TP3) | keys.
KNR
KMTL Of the AMS, NR and MTL function keys, two functions can be used at the [Loc (rp4)

and | MONQ (TP5) | keys.

The following can be selected :

Dual Function Key
KAMS | KNR [+ KMTL
| LOC (TP4) | | MONO (TP5)|

1 1 1 Do not set

1 1 0 AMS - NR
1 0 1 - AMS MTL
1 0 0 AMS —
0 1 1 NR MTL
0 1 0 NR —_
0 1 MTL —
0 0 - -

The functions selected by 1 are left-justified and used at the | LOC (TP4) | and
MONO (TP5) | keys.

&
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Symbol Function
The operation of each key is the same as that of the momentary keys L AMS ] , | NR | and
MTL Summarizing the above. the five keys I M1 (TP1T to [Ms (TP3) ] [ LOC (TP4) I and

scan be used as |MONO (TP5) l tape ‘function keys. Which functions used in common are determined by
the ENTPK, KAMS, KNR and KMTL switches. This summarized below.

ENTPK | KAMS KNR KMTL M1 M2 M3 LOC MONO
(TP1) (TP2) (TP3) (TP4) (TP5)
1 1 1 AMS NR MTL
1 1 0 AMS NR
1 0 1 AMS MTL.
0 1 0 0 AMS
0 1 1 NR MTL.
0 1 0 NR
0. 0 1 Y MITL
0 0 0
ENTPK 1 1 1 Do not set.
. . 1 0 AMS NR
KAMS 1 0 1 AMS | MTL
KNR 1 0 0 AMS -
MTL ! 0 1 1 NR MTL
0 1 0 NR
0 0 1 MTL
0 0 0
When these functions are used, tuning operations in the tape DK standby, CD DK standby and radio
- monitor and DK ON modes are restricted as follows :
ENTPK KAMS KNR KMTL
0 0 0 0 Normal tuning possible.
0 . Whenevenswitchis1 - | Tuning by |M1 TP1) l to [ M6 lkey is impossible
1 . _ _ | The| LOC(TP4) |and | MONO (TP5) | keys cannot
’ be used as local and monaural keys.
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Switch that enables the NR2 (Noise Reduction) function in the tape mode.
its setting is shown below.
ENNR2 Description
NR2 function cannot be used.
When the key or NR function key (selected by KNR switch) s pressed,
0 the LCD panel “NR1 " display and NR1 pin output changes as follows :
‘ ) NR1" display OFF ) NR1” display ON
“NR1” pin Low output “NR+1" pin High output
ENNR2 Both the NR+ and NR. functions can be used. ,
When the key or NR function key (selected by KNR switch) is pressed,
the LCD panel “NR1" and “NRz2" displays and NR1 and MONO/NRz pins output
| change as follows :
. “NR+” “NR1” “NR1"
1 i display OFF - display ON display OFF
NR1 pin NR1 pin NR1 pin
— Lowoutput  __ o Highoutput __,, Low output -
“NR2” “NRz" “NR2”
display OFF display OFF display ON
MONO/NRz pin MONO/NRz pin MONO/NRz2 pin
ng output Low output High output
Sets the ROMUTE pin output meihod in the tape and CD modes.
Its setting is shown below.
MUTESEL RDMUTE Pin Output
In the tape and CD modes, muting is turned off.
"~ RDMUTE Pin « |#:]40ms 625 to 750 ms
Output
1
‘MODE Pin 'LOW
MUTESEL Mode switching by TPSET, CDSET switch
When MUTESEL = 1 is set, do not use the DK standby and radio monitor functions.
In the tape and CD modes, muting remains ON,
RDMUTE Pin wel 40 ms
Output i -
0
T MODE Pin LOW
Mode switching by TPSET, CDSET switch
For details, see “Radio.Mute Output Timing”

m
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Symbol | ' Function

IF counter use setting switch.
Its setting is shown below.

ENFMIF DISAMIF Broadcast Station Detection Method
BAND
] 0 FM | IF counter and SD system
ENFMIF MW, LW | IF counter and SD system

DISAMIF ' "M IF counter and SD system
MW, LW | SD system ’
FM SD system
MW, LW | IF counter and SD system
FM '8D system
MW, LW | SD system -

Auto preset memory function disable switch.
Its setting is shown below.

DISAMEMO Description

DISAMEMO Enables the auto preset memory function.
| 0 When the key is pressed for more than 2 seconds, auto preset memory

operation begins.

Disables the auto preset memoty function

1 The: key performs the preset scan function only.

50 ' . ‘\‘ﬁ’ DAEWOO CORPORATION 4
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3. MODE TRANSITION

With the DMC 4002. 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 altemate switch RDSET onand off

The mode transition at each.operation is described in 3.1,3.2and 3.3.

3.1 WHEN THE INITIALIZED DIODE RDON =1 ( RADIO ON/OFF BY CEPIN)
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, respectively.
When RDON = 1, do not use the RDSET switch.
When the CE pin is made Low level, clock display is not performed.
(1) CE:Low to High

©

CE = Low
Function
Stop

CE = Low — High

Nh DAEWOO CORPORATION sy
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(2)CE ; Hgh Level

& |
-DK Standby

e

g ‘_"Fi‘adiQ.Monitor' ‘
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3.2 RADIO ON/OFF BY RDSET SWITCH

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

(1)CE : Low to high

©@
CE = Low

Function
Stop

l CE = Low — High

® @
Radio Tape -

L w{/ DAEWOO CORPORATION ‘ o83
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. (2)CE : High Level

@
DK Standby

‘ Radio Monitor
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3.3 DESCRIPTION OF EACH MODE

Mode -

Description

.

CE=Low

Backup mode.

When the NOCLK switch is set to no clock, low consumption current(400nA ‘Max.) backup is possible.

When clock is selected, the device is set to the clock count mode. In the mode, the maximum
consumption current is 500 uA.

Radio

When the GE pin is high level and the TPSET and CDSET switches are OFF, the dewce is set to the
radio mode.

Tape

When the CE pin is hlgh level and the TPSET switch is ON and the CDSET switch is OFF, the device is
set to the tape mode.

CD

When the CE'pin is high level and the CDSET switch is ON , the device is set to the CD mode.

DK Standby

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

The device is also set to the DK standby mode by pressing the key in the tape or CD
modes.

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

When the DK switch is set to ON in the DK standby mode, the device enters the DK ON mode.

In the DK ON mode, radio muting (RDMUTE pin) is turned off and audio muting (AMUTE pin) is turned
on. ' ‘

Radio monitor

When the tape mode is set by TPSET switch when the radio monitor mode is ON by | RDMONI
in the radio mod‘e, the device enters the radio monitor mode. The radio monitor mode is also set by

- pressing the | RDMONI' | key in the tape and CD modes.

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

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

Clock

NOCLK =0

Only clock display is performed.,

Clock adjustment is also possible.

NOCLK = 1

Function is disabled.

However, since the CE is high level, the consumption current is 500 wA Typ. ‘
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&4 RAD!O ONIOFF BY | POWER KEY

“The _POWER key valict when CEpinis hlgh Ievel
.- Each tlme the key is pressed, the POWER pin (pin 23) output is inverted,

- Therefore, a curcuxt is. conflgured $0 ’that the radio is turned on and off by semng RDON = 0 and turning the
. ‘RDSET switch on and off by POWER pin.
_Fordetails, 'see. “Application Clrcu:ts

BNEVVOO CORPQRATION
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4. DISPLAY

4.1 LCD PANEL

FM3 '_ VF SK ST MONO LOC LOUD MTL NR4 NR2
‘ < \u— \— \w— \—
FM2
MWt — — 5@ MM
(MW} : PM
[ |
e e N g e pksey o
4.2 DISPLAY TYPE
L CcCroon oo
I [l A Sy S A R Y e |
4.3 SEGMENT LINES
FM3 VF SK ST MONO LOC LOUD MTL NR4 NR2
[ FM1 V:L——' == _:"L::: h n ’ ROMONI __AMS
> FM2 AM
MW1 ) U —">U (enuw)
' < (MW) PM
MW2 ) :
(Lw) TN S Jam /o~ DKSTBY CH /an
LCDO 1 2 345 789 10 : 1112 14 1516 1718 19 21 23 24 26
: 13 20 22 25 27
4.4 COMMON LINES
FM3 VF SK ST MONO LOC LOUD MTL NR1 NRo
[\ Fvi ~ ROMONI|[___AMS Q-
l/ Fm2 AM
MW1 < D, - .
<] (MW) FQ 46 Eﬂ PM N
MW2 : U
{LW) ’ /o DKSTBY CH
cOoM2 COM1

/s DAEWOO
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4.5 LCD ASSIGNMENT TABLE

A\VA

FM3

FM]

FM2
MW1
(MW)
MW2
{Ltw)

LCD COM{ com2
0 MW2(LW) MW1(MW)
1 FM2 FM1
2 4a, 4d. 4e, 49 FM3
3 4c 4b
4 3b 3f
5 3g 3e
6 3c 3d
7 COLON(:) 3a
8 20 of
9 29 %
10 2c 2d
1 POINT(. ) 2a
12 1b 1f
13 19 1e
14 1c 1d
15 LOUD 1a
16 50 MTL
17 DKSTBY RDMON!
18 CH AMS
19 PM AM
20 NR1 Ca
21 Cb cf

22 Cg Ce
23 Ce cd
24 . NRe LOC
o5 ST MONO
26 SK VF
27 q >
VF SK ST MONO LOC LOUD MTL
43 3a 2a 1a

2b
1f

D 1116 RDMONI
1g

(o) 5

- ic []

L

DKSTBY

1d

DMC 4002 ) CMOS LSI

AMS
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4.6 DESCRIPTION OF DISPLAYS

DVIC 4002

Display

Description

VF

lndicates that the device is on the VF band.

SK

Indicates that the SK signal is input.
It lights when the SK switch is turned on at the FM and VF bands.

ST

Indicates that a STEREO signal is input.
It lights when the ST pin (pin 64) becomes Low on the FM and VF bands.
However, it does 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 inverted.
High level is output from the MONO/NR2 pin{pin 18) while this display is lit.

ftis invalid on the MW and LW bands.

LOC

Indicates the LOCAL status,

This display is reversed when LOC key is pressed in radio mode(FM, MW, LW bands).

When the display flashes, High level is output from LOC pin(No. 10 pin).

LOUD

Indicates that the device is in the LOUDNESS state.
Whenthe | LOUD 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.

MTL .

Indicates that the device is in the METAL state.
When the METAL 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.

- NR1

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

When the device is placed into the NR1 state by NR function key in the tape mode, this
display lights. ‘

High level is output from the NR1 pin (pin 22) while this display is lit.

NR2

Inclicates that the device is in the NRz2 (Noise Reduction) state,

The NRz function can be used with the initialized diode ENNR2 switch.

When the device was placed into the NR2 state by function key in the tape mode, this
display lights.

High level is output from the MONO / NRz pin (pin 18) while this display is lit. -

DKSTBY

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

Indicates the direction of tape travel.
In the tape mode, this display indicates the tape direction according to the state of the RL switch. If the
FF switch is ON, this display flashés. For more information, see the description of each pin.
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Display Description

FM1 .
FM2 indicates the receiving band in. the radio mode.
FM3
MW1(MW) -In Europe, when the device is switched to LW band, “MW2 (LW)" lights.
MW2(LW)
C3 Displays the receiving frequency, CD and clock.
v . : .
- — - Receiving frequency display
Displayed in the radio mode.
— “S0 " is displayed only on the Europe and South Africa FM bands.
— =] “."(D.P) is displayed as the decimal point on the FM bands.
? — -CD display »
— Q When the device enters the CD mode, the following is displayed.
. Y e |
I~ ==
el | - Clock display Ry L ,
— 12 hour clock or 24 hour clock can be selected by the initialized diode CLKDSP switch.
Flashing of the “: " (colon) display is possible by the initialized diode FLASH switch.

Indicates that the device is in the AMS (Auto Music Search) state.

AMS When the function key is pressed in the tape mode, this display is inverted.
High level is output from the AMS pin (pin 20) while this display s lit.

AM 12 hour clock AM and PM display.
PM
Indicates the preset memory number and AMS selection number,
- Preset memory number display. .
— In the radio mode, when preset memory write and call are performed, the corresponding preset
I , number and “ch” are displayed. v :
- In the memory write. mode set by key, the “ch” display flashes at 1HZ.
I__I During preset memory scanning by key, the preset memory number display (Ca to Cg)
ch flashes at 1 Hz.
RDMONI Lights in the radio monitor mode.
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‘5. RADIO MUTE OUTPUT TIMING (RDMUTE)
1) Key ON chattering prevention

@ Premuting and BEEP output .
& Division ratio setting and display contents updating
@ Fostmuting :
® Scantime

® PLL lock wait time

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

o | @ Qo ®

. g to

[ 50 ms]40ms|15ms | 12510 250 ms
f i

Key ON

(b) AUTO 500 switch = 1

|| 2|0 @ |
to
[ 50 ms|  Within 40ms | 15 ms | 125 to 250 ms
, { 500 to 625 | ,
msec

f f

Key ON ——————— Key OFF

At the band edge (between lowest frequency and highest frequency) of both (a) and (b), time @ is 625 to 750 ms.

(2) Continuous up/down
{a) AUTO 500 switch =0

oloe e : 1o ]le|o

5 to 5 to [
50 ms | 40 ms | 15 ms 500 to 625 ms 15ms | 40 ms 40 ms 12510 250 ms
| o | I I | T
A =)
Key ON * Key OFF

At the band edge, time (5) becomes 540 to 665 ms and time @ becomes 625 to 750 ms.
(b) When AUTO 500 switch = 1, continuous up/down is not performed because holding down the key for

more than 0.5 seconds sets autotuning.

b T SR
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2) ‘Auto up / down’

M seexup| , | SEEK DWN| ’ |SCAN UP| [sEex DWN | ey

| O | @ |0®®B|I®

®|®|®|® QI®|® @ @ ®
soms| 40ms [35] [40[3%] jeo. S5 |40
| 50 ms L3 B g S I 5| |e| 260t0375ms 5 sec
| I D e e 72 A D ,
f b P 1 1 -
Key ON SD, IF check SD, |F check SD, IF check Seek stops
NO station  NO station SD, IF tuned here,

() I MAN UPW , [MAN DWN] key held down for more than 0.5 seconds when AUTO 500 switch = 1

@ . @ PRGOS BOOGO06 @
sto| 40 5to0 40 S5t 4
50ms | 500t0625ms |aoms(ls) | l1s (77 " ' ms' 250 10 375 ms
R AR R AR A
‘ f v 1 R T 7
Key ON SD, IF check - SD, IF check SD, IF check

NO station  NO station SD, IF tuned

At both (1) and (2), at the band edge time ® becomes 520 to 695 ms.
IF check is performed twice, once in the FAST mode and once in the SLOW mode.

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

- 3) Preset memory call’
(1) ‘M2S switch=0

®|l®|06 @ |
5to
50 ms |40ms |15 ms {375 to 500ms
| e
Key ON
(2) M2S switch = 1

| ® @ 0 ®

5to

' 375 to 500 ms

l 56 ms., Within 2 sec. | 40ms l 15ms
] | |

Key ON —————— Key OFF
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4) - Preset memory write

(1) M2Sswitch=0
,, ©) l ‘ BEEP I ©) l
510 125 10 250 ms [ ——
50 ms 2sec JAO ms |15 ms
f {
Key ON -
Preset-memory display
{2) When M2S switch = 1,muting is not output.
&) Preset memory scan
ROBECHNEO @ | | @ | ® @ |
375 10 500 ms A
51015 n 151015
50 ms | 40 ms e 5 sec 40 ms | ms 375 to 500 ms
! [
‘Key ON
6) VF mode : :
(1) When mode selected with VF key ON
® ] @ Q1®®9/®|® ®®®
5Sto 20 519
50 ms | 40 ms | 37510500 ms |18 | [ms |12 1 375 10 500 ms 375 10 500 ms
1 1 iR R R T T

Key ON 'SK Check SD, IF Check SD, IF Check ~ SK Check SD, IF Check SK Check

No SK NoSD, IF - 8D, IF Tuned No. SK SD, IFTuned SK Tuned
{2) Seek and scan operating in VF mode
@ 2 106)6/0,®6 ®®|® - @ 1®®
?rso 20 375 to 500 ms 375 t0 500 ms
50 ms | 40 ms | ms ms ' 5 sec
] )
| + ] | T
Key ON SD. 1Fcheck . SD, IF check SKcheck SD, IF check SK check
NQ 8D, IF SD, IF tuned NO SK SD, IF tuned SK tuned
’ Seek stopped
7) Band switching
|© | @] 0@ @ |
51015
50ms | 40ms| ¢ 625 to 750 ms
] I
Key ON

e ——— N
© 63
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8) Radio OFF to ON
{1) RDSET switch

(Tape,CD) | © | @

i ® i @ | (Radio)
to 1

0 t.rgsZO 40ms| ms- 625 10 750 ms

! | I

RDSET switch ON

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

@6
40 ms 5:1?515

@ | 7 (Radio)
625 10 750 ms

010125 ms

?

CE = HIGH

9) TAPE or CD OFF to ON

(Radio,) I @ l @ @ t ( Tape,CD)
5o MUTESEL switch = 0
20ms| 40 ms 625 to 750 ms
“ " ClockOnly | :
. MUTESEL switch = 1
TPSET switch
CDSET switch ON

10) CE pin High to Low

{ Radio, Tape, CD)

Clock Only ‘*;—"—— MAX. 5ms

1

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

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

ORI @ MUTESEL = 1
S 40 625 to 750
BOM TTE 20 ms ms to ms
RDMUTE MUTESEL =0
AMUTE
TPSET switch -
CDSET switch ON

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

(1) DK = OFF
rado | @| @ @ DK standby | D] @ ® DKON /| D] @ 0) DK
) standby
ROMUTE | £
I /[
9 010 Qto :
© | 40ms [625 10750 ms 20ms| 40 ms [125 10250 ms 20ms| 40 ms {125 10250 ms
I,
AMUTE
I
TPSET switch DK switch ON . DK switch ‘QFF
CDSET switch ON .
(2) DK=ON

Radio | DK ON

L o @ @ DK standby o @ @ DK ON

12 .
RDMUTE € .
S L
*9 —\\ 0 10
O | 40 ms [12510250 ms 20ms{ 40 ms |125 10250 ms
S —7/ ,
AMUTE
Il T
TPSET switch DK switch OFF DK switch ON
CDSET switch ON

(
b
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3). Radic monitor mode (Set MUTESEL t0 0.)

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

Rado |®| @ ® Tape, CD @ @ @ Radio Monitor
RDMUTE
/1
20ms| 40 s |625 to 750 ms \\ 50 ms | 40 ms | 625 to 750 ms
I
AMUTE
TPSET switch RDMONI | Key ON"

~

CDSET switch ON

(2) When switched from radio monitor ON in radio mode

Radio Radio Monitor ©) @ @

Tape, CD
ROMUTE

50ms | 40 ms |625 to 750 ms

I I ' 1
TPSET switch ' RDMON!I | KeyON
CDSET switch ON ' i
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6. PIN I/O CIRCUITS

The 1/O circuit of each pin of the DMC4002 is shown below in abbreviated form.
(1) LCDo/KSoto LCD27, CGP, PBo to PBs, PDoto PD2, EQ1, EO2

Voo

Output pin

@ INT, AD

P.-c:h%}j ’
l_] —Q Input pin

(3) PAo/ AMIF, PA1 / FMIF, PA2, PA3, PCo to PCa

Voo
1= P-ch
—=—0 1/0Pin
""-'—l N-ch
P-ch
2, N-ch
PAo 7/ AMIF, PA1 / FMIF
Pins Only -
\ i

To IF Counter Circuit

DIVIC 4002
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* (4) COM1, COM2

O Qutput pin
(5) KotoKs ) ' ‘ N
\ Voo
P-ch Eh
' O Input pin
N-ch |-J )
N-ch =1}
(High ON Resistnace)
(6) FMVCO, AMVCO : ' R
Vop
Do
adl
T N-ch
P-ch

l-] - Q Input pin
N-ch '—j -—'"l N"Ch
1 (High ON Resistnace)

{7) CE

"{l —0 Input Pin

Schmitt Triggered input with Hysteresis Characteristics

68 , \\V/ DAEWOO CORPORATION :
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7.1 Power ON/OFF by alternate switch
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7. APPLICATION CIRCUITS
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7.2 Power ON/OFF by alternate switch (~~o) (Clock display in power on time)
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8. ELECTRICAL SPECIFICATIONS

o MAXIMUM RATINGS

Characteristic Symbol Rating Unit
Supply Voltage Voo v ~0.3 ~6.0 Vv
Input Voltage ViN —0.3 ~ Vppo3 vV
Output Voltage ' Vo —0.3 ~ Voo » Vv
Output Sink Current : | sINK 10 mA
Operating Temperature _ Ta —40 ~85 - o °C
Storage Tehperature ‘ Tstg —55~ 125. °C

-0 RECOMMENDED OPERATING RANGE

Characteristic Symbol Test Condition Min. Typ. | Max. | Unit
. : Vo1 , i 4, .
Supply Voltage CPU, PLL operating 5 5 55" Vv
VD2 PLL stopped 3.5 5 5.5 v
Date Hold Voltage VDR X' tal oscillation stopped 2.5 5.5 Vv
Supply Voltage '
PPy 9 Trise Voo = Low to High 500 ms
Rise Time
, Vit FM VCO, AM VCO Pin 1 03 | Voo | Vp-p
Input Amplitude
Vin2 AMIF, FMIF pin 0.1 , Voo Vo-p

o AC CHARACTERISTICS
(Unless otherwise specified, Ta = 25°C, Voo = 4.510 5.5V)

Characteristic Symbol Test Condition Min. Typ. | Max. | Unit
fot FM VCO pin »(positive sine wave input) 10 200 MHz
' Vin= 0.3VP-pP
fnz AM VCO pin (positive sine wgve input) 050 30 MHz
Operating o Vin = 0.3VP-P o
Frequency fo3 FMIF pin (positive sine wave input) 1 20 MHz
Vin=0.1Vp-P
fina AMIF pin (positive sine wave input) 0.3 5 MHz

Vin=0.1VP-pP
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o DC CHARACTERISTICS
(Unless otherwise specified, Ta = 25°C, Vob = 4.5 to 5.5V)

DMC 4002

Characteristic Symbol Test Condition Min. Tvp. Max. | Unit
v ViHi | PORTA/C 0.7 Voo Vv
Input Voltage High Viie | CE,INT 0.8 Voo v
ViH3 K3 to Ko 0.6 Voo \Y
Input Voltage Low ViL1 PORT A/C, CE, INT 0.2 Voo \
Vi K3 to Ko 0.18Voo| V
loH PORTA/B/C/D VoH = Voo - 0.4V —-0.4 mA
EO1, EO2, CGP, LCD27 to LCD24
Output Current High loH2 . —-0.5 mA
VOH = VDD-‘1 A"
loHa LCDo to LCDa23 VoL = Voo-1V | —200 | —280 uA
PORTA/B/C /D, CGP, LCD27 to LCD
lou © il Y mA
. Vou = 0.4V
Output Current Low - - -
L lo EO1, EQ2 VoL=1V 0.5 mA
fos | LCDo to LCDa2s VoL=IV 200 300 uA
i T Ks to Ko Vi=Vop = 4.5V 15 120 200 uA
Input Current High - — :
‘ -2 FM/AMVCO, Xl Vi = Voo = 4.5V 100 “uA
Vcomt COM1, COM2 Voo = 5V, output open 4.8 5.0 \Y
Output Voltage Vcomz | COM1, COM2 Voo = 5V, output open 2.3 25 2.7 \
Vcoms | COM1, COM2 Voo = 5V, output open 0 0.2 \
Output off Leakage .
~ lLeak | EO1, EO2 Vo = Vop, Ta = 25°C 10- 1 uh
| Current : .
A/D Converter Resolution 6 bit
Absolut
A/D Converter Absolute Ta= —10to + 50°C 1 15 | LsB
Accuracy ‘
CPU and PLL operating (fin = 150 MH2) -
IDD1 20 mA
Vob = 8V, Ta = 25°C
Supply Current . : . :
ooz PLL stopped, CPU operating 05 mA
Vop = 5V, Ta = 25°C
X’tal oscillation stopped, Ta = 25°C
Data Hold Current IoR 20 400 nA
. Vob = 5V
A/D Input Resistance R 1 Me

N DPAEWOO
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9. PACKAGE DIMENSION

151
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detail of lead end.

DN
t
N i

RRRE T

ARARAS

SLEERGEREE L

El 64 ; ‘ 19

MILLIMETER ‘ INCHE- , : MILLIMETER. ‘ INéHE

Min. Typ. Max. Typ. Min. |~ Typ. _ Max. T Typ.

A 234 23.86 242 .939 H — 1.0 —_ .039
B 19.85 200 | 2015 787 | 26 2.71 28 107
c 17.4 17.86 18.2 703 J 013 0.15 |02 .006
b | 1385 14.0 14.15 5651 K | 47 1.93 51 076
E - 1.0 — .039 L 0.4 0.51 0.7 02
F — 1.0 - - 089 M — 29 315 115
G 0.3 0.4 0.5 016 N 0.0 0.2 0.35 008

Note : Its speCificotion is subject to change at any time without notice.




