Ordering number:EN 3673 I

CMOS LS|

LC7232-8291

1-Chip PL.L 4 Controller

Preliminary

OVERVIEW

The LC7232-8291 is a single-chip microcontroller that is best suited for car electronics tuning
applications. It includes the internal PLL (Phase Locked Loop) circuitry that can be used all over the
world, LCD driver circuitry, remote control function and anti-theft {or thief proof) function.

FEATURES

1) On-chipped infrared remote control receiver circuit : Transmitter I1C = LCT461M (remote non-wired control
and wired control}

2) On-chipped ANTI-THEFT function

3) Preset Memory function : 36 channels (Max.) = (FM1 + FM2 « FM3 + VF + MW (MW1) + LM (MW2)) X B (with the
last channel storage)

4) Auto Preset Memory function : Based on the intensities of electric fields

5) Radio monitor function

6) CD function (Keys, IN and QUT)

7) Tape function : DIRECTION display an/off by the FF and REW input signals

8) Abundant tape DOUBLE FUNCTION KEY selections : Independent 2 keys added

9) On-chipped DKcount function

10} Preset Memory write modes : 2

11) Tape character display function
12) Power Key

13} Diode matrix selections : 30
14} World-wide version

Package Dimensions 30448

(unlt mm ) .
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LC7232-8291
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LC7232-8291

Frequencies
iF IF count Diode matrix
Area | Band (Fi;%thjlzgcif\;a:nl?:z) (F:I:s;) (SJHET FM(MHz) | tolerance (1:on 0: off
AM(KHZ) | (KHz) B2 | B1 | BO [Lw2 |[LW1[SHIFT
FM a 87.5—107.9 60 | 200 10.7 +10
MW a 530 —1720 10 10 450 +3 0 0| 0 0 0 0
FM a 87.5—107.9 50 | 200 10.7 +10
MW b 530 —1620 10 10 450 +3 0| 0| 0 0 0 1
FM a §7.5—107.9 50 | 200 10.7 +10
MW ¢ 531 —1620 g g 450 + 3 0 010 0 1 0
FM a 87.5—107.9 50 { 200 10.7 +10
USA MW d 531 —1719 9 9 450 +3 0 00 0 1 1
o FM b 87.5—108.0 50 100 10.7 +10
MW a 530 —1720 10 10 450 + 3 0 0 {0 1 0 0
FM b 87.5—108.0 50 | 100 10.7 +10
MW b 530 —1620 10 10 450 + 3 0 0| ¢ 1 0 1
FM b 87.5—108.0 60 | 100 10.7 +10
MW ¢ 531 —1620 9 9 450 + 3 0 00 1 1 a
M b 87.5—108.0 50 | 100 10.7 +10
MW d 531 —1719 9 9 450 +3 0 0| 0 1 1 1
FM ¢ 87.5—108.0 25 50 10.7 +10
MW el ! 22 —1620 | .. 9. 1. 914507459 | £3 0 0 toL0 0 pon
LW a| 153 —28 T IRTC) t +0.6 0T
FM ¢ 87.5—108.0 25 50 10.7 =10
MW el . 53t 1620 | 9 1. 9.450/458 | =3 0 1 0 1.0 | 0.y 04
LW a 153 — 281 1 1(9) ! *0.§ 0 1
FM d 87.5—108.0 125 25 10.7 10
MW e| . 922 —leeC | I 9| 40/7459 | £3 0 1 LI U 0] G/
LW a 153 — 281 1 1(9) 1 +0.6 0 1
FM d 87.6~108.0 125 | 25 10.7 +10)
MWt . 531 1620 | R . 94507489 | +3 1 00 |0 1] 0 .| 041
LW a 153 ~ 281 1 1(9) t +0.6 0 1
EUROPE FM ¢ 87.6—108.0 25 | 50 10.7 +10
MW e| 522 —1620 | 9.1 9. .[450/459 | £3 | 0.l 0. [ - 0.l Q.| 0/
LW b 146 —290 1 1€(9) t +0.6 1 0
FM ¢ 87.5—108.0 26 50 10.7 +10)
MWl . X1 Wt 114 S 9. 1. 9 ..450/459 | £3 0 1 LU N 0. 01
LW b 146 —290 1 1(9) t +0.6 1 0
FM o d 87.5—-108.0 125 | 25 10.7 +10
MW e 522 —1620 | 9.9 .[40/459 | *3 0 ! LI O U O U I
W b| 146 — 290 1|19 t 10.6 ] i
M d 87.5—108.0 125 | 25 10.7 +£10
MWy 531 1620 | 9..1..9 | 480/458 | £3 1 U O O O 0| 0/
LW b 145 —290 [ 1(9) t +0.6 1 0
FM e 76.0—90.0 50 | 100 | —10.7 +10
JAPAN | MW f 522 —1629 9 9 450 +3 1 0 1 0 0 0
SAUDI- |FM b 87.5—108.0 50 | 100 | —10.7 10
ALABIA | MW g 531 —1602 9 9 450 * 3 1 0 1 0 0 1
SOUTH- | FM f 87.5--108.0 50 | 100 | —10.7 10
AFRICA | MW = 531 —1602 g 9 450 +3 ] 0 1 0 | 0
EAST- |[FM g 64.0—108.0 25 50 10.7 +10
EURCPE | MW h 622 —1620 9 9 450 +3 1 0l 1 0 0
Notes:

1. In the Europe area, the diode matrix 'SHIFT' is used to select the desired

{F frequency.

2. The (9)s of the STEP are the STEP values that will be effective with the IFcount inactive in the Auto
Tuning mode.
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LC7232-8291

Major Specifications

Absolute Maximum Ratings/Ta = 250, Vss = OV
Parameter Symbol Conditions Rating Unit
Supply Voltage VDD max —0.3t0+6.5 '
input Voltage VINg1) HOLD, WNT, RES, Smeter, BACKUP =0.3t0+13 Y
Vin{Z) Input other than VIN(1) —0.3toVoD+0.3 v
Output Voltage vout() |R, T, C, AM/FM —=0.3to4+15 Y
VouTt(2) |Output other than VOUTI(1) —0.3toVoD+0.3 v
Output Current tour(l) R, T, C, AM/FM, T8toT1t - 0to5 mA
tout(2) T12to14, BEEP, POWER, IFCNT, MO/ST Otod mA
51w S28
‘ lguT(3) TOteT?7 Otol mA
Disabie, Fower Pd max | Ta=—40to+857T 400 mWw
Fomeorsioi angs | TOPT e
empersre Baoge | 1518 SLLALL
Recommended Operating Conditions/Ta =-40C to +85C, Vpp = 3.5V to 5.5V
Standard values
Parameter Symbol Conditions - Unit
Min Typ Max ‘
Supply Voltage vop(l} | CPU, PLL operation 4.5 5.5 v
Vop{2) | CPU operation 3.5 5.5 v
voo(3) | Memory hold 1.3 5.5 v
High-tevel Input ViH{t) REMOCONIN, SO, STEREO, DIR 0.7voD 8.0 v
voltage Vin2) | RES, INT, HOLD 0.8Voo 80 | Vv
VH(3) | BACKUP 2.5 8.0 v
VIH(4) K0wK3 0.6VoD Voo v
VIH(5) T12w0T14, BEEP, POWER, IFCNT 0.7vop Voo v
AMUTE, MOQ/ST
VIH(6) LCTR 0.8Voo Voo vV
Low-level Input ViL(1) REMOCONIN, SD, STEREOQ, DIR 0 0.3Vvoo v
Voltege VL) | RES. NT 0 02voo | V
viL(3} | BACKUP 0 1.3 v
ViL{4) KltoK3 0 0.2vpo v
ViL{8) T12t0 T4, BEEP, POWER, IFCNT 0 0.3voo Y
AMUTE, MO/ST
VIL(B) LCTR 0. 0.2voo \
viL(?7) | HOLD 0 0.4Voo Y
Input Frequency fin(1) XIN Vin{1) Voo(1) 4.0 4.5 5.0 MHz
fin(2 FMIN Vin{2) Vool(1) 10 130 MHz
fin(3} AMIN(MW, LW) ViN(3) Vop(t) 0.5 10 MHz
fin(4) HCTR(EMIF, AMIF)  Vin{4) Vooll 0.4 12 MHz
finig) LCTR  AMIF: Vintd) vool(1) 1 600K | Hz
DKsig : viH{B) VIL(6) VDo(1}
Input Amplitude Vin{1) XIN 0.50 1.5 | Vrms
Vin{2) FMIN D.10 1.5 Vims
VIN(E) - | AMIN 0.15 1.5 | Vrms
Vin(d} HCTR 0.10 1.5 | vrms
Input Voltage Range | V/iy(5) Smeter 0 VDD v
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LC7232-8291

Eilectrical characteristics {in line with the recommended operating conditions)

Standard values

Parameter Symbol Conditions - Unit
Min Typ Max
Hysteresis Voltage | Wy RES, INT 0.1VoD Vv
Reject Pulse Width | PREJ BACKUP 50 | wsec
Power-down Detect | \/peT 2.7 3.0 3.3 v
Voltage
"H"-leve! Input lH(1) | INT, HOLD, RES, Smeter, BACKUP, 3.0 wA
Current SD, REMOCONIN, STERED, DIR.
Vi=5.5V
k(@) | T12toT14, BEEP, POWER, IFCNT, 30| A
MQO/ST, AMUTE Output-oft \Vi=Vpp
[H(3) XIN Vi=vVop=5.0V 2.0 5.0 15 wA
li(4) FMIN, AMIN, HCTR, LCTR 4.0 10 a0 HA
Vi=Voo=5.0V
LiH(4) KQtoK3 Vi=Vop=5.0V 50 A
"L."-level Input (1) V)=Vss 3.0 wA
Current @ |Vi=Vss 30| uA
I (3) Vi=Vss 2.0 5.0 151 wA
h(4) Vi=Vs3 4.0 10 | uA
U‘(ﬁ‘{;g';'““"g VIF KOtoK3 0.05Von | V
Pull-down Resistor RPD KDtoK3 75 100 200 k&
"H"level Output-off | loFrH(T) | ED1, EO2 Vo=\pD 0.01 10 nA
Leakage Current — |neen(2) | TOtoT14, BEEP, POWER, IFCNT, 30| xA
MO/ST, AMUTE, 52510528
Vo=VDD
lorrr(3) | R, T, C. AM/FM Vo=13v 5.0 uA
" "-fevel Output-off | |oFrL(1) | EO1, EQ2 Vo=Vss 0.01 0] nA
Leakage Curcent  T'iorrL(2) | TOteT14, BEEP, POWER, IFCNT, 3.0 wA
MO/ST, AMUTE. Vo=Vss
"H"-Level Output Vor{l} | T0teT? lo=1mA | Vpp—2.0 | Vobo—1.0 | Vbo—0.5 V
Voltage VOH(Z) | T12toT14, BEEP, POWER, IFCNT, vop—1.0 Vv
MO/ST, AMUTTE, $25t0528
lo=1mA
Vou(3) | EO, EO?2 lo=500uA | Vob—1.0 v
| Vonid) | XOUT lo=200xA | Voo—1.0 V
Von(s) ; S1teS?28 lo=—0.imA | Voo—1.0 vV
VoH(B) | T8toT11 lo=5mA | Vbo—1.0 V
Vor(? | COM1, COM?2 lo=20xA | Voo—0.7 | Vob—0.5 | Vop--0.35 v
"L"-level Output Vol{l) | TOteT? lo=1mA 0.5 1.0 2.0 Y
Voltage Vou(2) | T12toT14, BEEP, POWER, IFCNT, 10| v
MQ/ST, AMUTE, S25t0528
lo=1mA
Vou(3) EOC1T, £EO2 lo=500xA 1.0 v
Vould) | XOUT lo=200xA 1.0 v
VoL(s) | S1toS28 lo=0.1mA 1.0 v
VoLis) | TBtoT1d lo=5mA 1.0 v
VoL{?® | COM1, COM?2 l0=20u A 1.0 VvV
vo(@ |R T. C. AM/FM lo=5mA 0.75 20| V
(1509) (40093,

Continued on the next page.
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.C7232-8291

Continued from the preceding page.

Standard values

Parameter Symbol Conditions - Unit
Min Typ Max
R a0 | g COMI, COM2  Voo=6V. 10=20uA 2.0 25 TINE
AD Conversion Error| Eyy Smeter VpD(1} -1/2 +1/2| LSB
Supply Current lool) | vool), fin=130MHz 15 20| mA
I00(2) | voo(?) pLe stop {f Mg HOLD mode. 0.7 Py
Ioo(3) VDD = 5.5v. OSC stop. Ta = 25°C. 5 uA

{in the BACK UP mode. See Fig. 2.)

Vpp = 2.5V, OSC stop. Ta = 25°C. 1 A
(in the BACK UP mode. See Fig. 2.}

0p _ N
5 4.5MH: ] ’7 ~ =
0p XIN Voo _ J.,
XOuT RES
FMIN BACKUP
AMIN NT
HCTR HOLD
LCTR Smeter %’
TEST1, 2 KDt K3, SO, DIR
REMOCONIN
Note: TO te T4, BEEP, POWER, IFCNT, AMUTE, MO/ST, AM/FM,

T4,
R, T, C, §1 to 528, COM1 and COM2 = 'Open'

Fig. 1 Ipp (2) measurement circuit in the HOLD mode

30p
: —®—
é 4, 5MHz ] l
30p [ XIN Voo ’I_
XouT HES
FMIN BACKUP
AMIN INT
HCTR HOLD
LCTR Smeter
TEST1,2

Note: TO to T4, BEEP, POWER, IFCNT, AMUTE, MO/ST, AM/FM,
R, T, C, §1 to 528, COM1 and COM2 = 'Open'

Fig. 2 Ipp (3} measurement circuit in the BACK UP mode

Unit { capacitance; F)
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Key and Diode Matrix

IN
ouT KD K1 K2 K3
T9 LCUD M1 M2 M3
M4 M5 MG
| 1Y 0 T S O e T
ARS NR MTL
T2 VF DOWN P SCAN UP
T3 BAND SEEK DOWN SEEK UP CD
HA MA PS
T4 LOGC | e
APS NR AMEM
* A FAN
T3 DISPLAY RMON POWER ME
[ ] n . ] ]
T8 TAPE CDIN FF REW
A A | |
7 CLOCK CD SELECT SKIN DKIN
A A A A
T3 B0 B1 B2 IFSHIFT
{MTL)D
A A A A
T3 FMBD FMB1 LW1 L2
(£2S)
A A A A
T10 NR C MEMORY TYPE POWER SW PRIORITY
(1)
A A A A
™ IF COUNTO IF COUNT§ COLON VF AUTORETUNE
{(LOZ/NRZ.
A A A A
T12 DOUBLE DouBLE DOUBLE VF SELECT
(VFOUT) FUNCTION D FUNCTION 1 FUNCTION 2
A A A A
TI3 REMOCON DK COUNT ANTI THEFY POWER OFF
(LOUD) CLOCK ON
A A A A
T14 TAPE IND FKEY(Q FKEY DIR DISPLAY
(COOUT)
—\ Momentry switch
= * The will be used
1 as the momentary switch if
the IE} Is used,
) }
= Transislor matrix
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LC7232-8291

A
= Dicde matrix
Diode & momentary switch
P
— w The |DISPLAY] will be used
as the diode and momentary
switch if the -ME is not
used.
Pin Description
Pin Active Unused
Name | 1/0 | Assignment X Functional description pin
No. 9 logic P handling
1 XN | — - Connected with 4,5kHz X'tal(Crystal} oscillator _
? TEST? | - - Grounded to the common ground. —_—
REMOCONIN L Connected to the TNT pin {active low) and used for the LC7461M |Direct con-
Pt signal input, If the REMOCON is not used, this pin can be used |nection
3 PG3 I TAPE for Tape input. The TRMRX TAPE transistor is not required. with the
. VoD
This sigral 1s an inpub signal used in the aufo tuning mode to
4 PG?2 I SD H indicate that the gesired channel frequency has been received. -
TTERFD The RADIO mode will be activated 500ms later after the HOLD pin | pirect con-
5 PG1 | STERED L becames inactive ('H'). The 'ST' will be turned on if the HOLD |nection
pin {active L} becomes active only in the FM and VF modes. The |with the
display witl be activated 500ms later after the HOLD pin changes VDD
to 'H' from 'L
DIR H/L This is used to indicate the 'direction' during TAPE mode. If [Direct con-
6 | PG H this pin tevel is "H' with the DIMRX 'TAPE IND' = 0, the "' |nection with
will be turned on. If that level is 'L, the '< will be turned |the Vgg or
on, the Vpp
R L Radio scurce select. This pin has the 0D (Open Drain} type output [ Open
7 PH3 o circuit, which requires a pu!l-up resistor addition.
T . Tape source select, This pin has the OD {Cpen Drain) type output | open
g8 | PHZ 0 circuit, which requires a pull-up resistor addition.
C L CD scurce select. This pin has the OD (Open Drain) type output | Open
9 PH1 0 circuit, which requires a pull-up resistor addition,
Outpul signal uvsed for selecting the FM or AM band: LC-Tevel
10 | PHO O | AM/FM H/L output = FM. H-level output %AM. open
Controls the ST display In the RADIO FM mode (including the VF
MO/ST H | and RADIO moniter). It this outpot is L', the ST display circuit | OF€"
11 | PFF3 0 is activated. If it is 'H', its display will be turned off, This
output level will be 'L' if the HOLD pin (active low) becomes
A active (clock selected), and the AM or CD mode Is activated.
NR? H Controls the "DNR' ‘display and the 'C" [preset CH digit dispiay
character} display with the DIMRX 'NR'= '1' (DNR-C selection) in
the TAPE mode: 'H' cutput = display ON. ‘L' output = display OFF.
This output slgnal becomes effective with HOLD pin = 'H' and at
the power on,
ARATTTE Audio mute control output. This pin will be H" if the HOLD pin
12 | PF2 O | AMUTE L becomes active {clock selected).p P apen
IECNT DN-OFF control signal for IFcount bufter. This signal will be H' open
only when the SD signal becomes active In the Auto Search mode.
13 | PEY O | In other cases, the pin level will remain Low. .
SCANCONT H Diode matrix scan outputs. This signal will be H' only when the
HOLD pin becomes inactive {"H"). In other cases, the pin level
will remain- Low,
POWER H This output will be 'H' at the power on {when the [FOWER] key is | Gpen
pressed with the DIMRX 'POWER Sw' = 1),
14 | PFO O |alagns | This signal ‘will become effective when the SKIN signal remains
ALARM H inactive ('H' level) for about 30 seconds in the VF mode. The
SKIN signal level is checked every about 25ms. If thls output
signal becomes active, the ‘aute up search' operatlion will be
started and at the same time the SKIN = 'L' will be repeatedly
checked. For more details, refer to the Liming section. This
signal is effective if the DIMRX 'POWER SW is O, '
15 | PE3 O | BEEP H g?é:s:' .nal will become active for about 50ms if the valid key is open
16 | pe2 o cCoQuUT H CD power source select output. open
T14 H Diode scan out
Controls the 'LOUD' display: 'M' for the 'LOUD' display ON. 'L' open
LOUD H for the 'LOWD' display QFF. This signal will be effective only at P
17 1 PEI O | | the power on with the FIOLD pin = ! (inactive).  _ _.....|
T13 H Dicde scan out
Continued on the next page.
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Pin . Active ) . Unused
Name | |/0 | Assignment : Functional description n
No. lagic P\andling
VFOUT H VF control output open
18 | PED O | MW/LW L/H | MW or LW select control out MWL LWiH!
T2 H diode scan out
This signal will be active only when the SEEK or the SCAN ]
LOC H operatign Is being carried out with the 'LOC' display ON in the | OPEN
RADIO mode. If the 'LOC' display is inactivated, this signal will
19 | PO3 0O be L. Note that the output signal is eifective at the power on
.................................. with the HOLD = "M\ e
™ H diode scan out .
NR H This signal will be active only when the 'NR' and the preset CH | gpen
digit display '8' are turned on in the TAPE mode. if they are
20 | PD? 0 inactivated, this signal will be 'L'. Note that the output signal
is effective only at the power on with the Fl'GITD' = "H,
T10 H diode scan out
APS H This signal will be active only when the 'APS' is turned on in [ open
21 PD1 O the TAPE mode, If that display is turned off, this signal will be
L'
T9 H diode scan out ,
MTL H This signal will be active only when the 'MTL' is turned on in | gpen
22 | PDO 0 the TAPE mode. If that display Is turned off, this signal will be
L.
T8 H diode scan out
23 1PC3 O |17 H diode scan out open
24 1PC?2 O |T6 H key scan out open
25 |PCI O |T5 H key scan out open
26 |PCO 0 | T4 H key scan out open
2T | PB3 0 |73 H key scan out apen
28 | PB2 Q [T2 H key scan out open
29 | PBI1 C 1T H key scan out open
30 | PBO O |70 H key scan out open
31 | Voo — — —_ +5V supply voltage input open
32 {PA3 | K3 H key, diode scan in open
33 | PA? I | K2 H key, diode scan in open
34 | PA I | K1 H key, diode scan in open
3 [ PAD I KO H key. dipde scan in open
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Pin Unused
Name | 1/0 COM1 : Com?z pin
Nao, : handling
36 | S28 0 : LOC open
37 | 827 0 DNR : MTL open
3B 1826 0 APS i LOUD open
39 | 525 0 AM g PM open
40 | s24 0 1a 'RMON open
4 | s23 o} 1d : 1c open
2 | S22 0 le 18 open
43 | s21 0 1f : 1b open
44 | 520 Q 2a 5 open
45 | 519 0 2d 2c open
46 |S18 o} Ze é 28 open
47 | $17 0 2f i 2b open
48 |1 516 0 3a dp open
49 1515 0 id 3c cpen
50 | S14 0 Je 3g open
A1 | 513 O 3f ib open
62 | S12 O . 4a colon open
A3 [SN 0] 4d ¢ open
54 [S10 O de 48 open
55 [ 59 O 4f 4b open
5 (S8 O 5a open
57 | S7 0 5d 5c open
b8 | S6 O e 5g open
59 |85 C ST 5b open
60 | 54 @] LW (MW?2) VF open
B1 | S3 0 FM3 MW (MNT ) open
62 |S2. 0 Fm1 FM?2 open
63 | 31 ) < : L open
64 | COM2 9] COMMON driver open
65 [ COMI @] COMMON driver open
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. ; . . Unused
E"" Name | I70 | Assignment f"c'f"’e Functicnal Description in
o. ogic andling
T STV TeTeTaTNITN REMOTE CONTROL signal input, This pin requires a pull- tor [oi
66 | INT | | REMOCONIN| L |{o be extornally agaeg "> PIN FEQUITES A PuTi-up resistor | ot eormecton)

HOLD L POWER ON/OFF detect input. This pin is preceded by the POWER SW
in its closed circuit. f the pin changes from 'H' to 'L', the
chip enters the following operational states: -

57 WLD | - With clock: The oscillation does not stop and the clock count
continues. {HOLD mode, Ipp = 0.7mA (typicai))
- Without clock: The osclllation stops and the power save mode
will be started. (BACKUP mcde, Ipp = 5SuA (Max.})
68 | RES | — L Direct connection to the Vpp Siil':c“,‘:"cg';‘;:l

5 meter — S meter signal input: The input signal should be within the range | Direct )
between OV and 3.2V, If the input signal exceeds the upper limit | <onrection

69 ADI | (3.2}, it should reach the chip pin via a resistor divider. This "\",'m 1'::?‘
pin should be connected to the Vpp pin if the chip stores signals | D2 ®'™
sequentially {SD timings) from M1,

HCTR — FMIF and AMIF inputs. The Input signals should reach the chip pin | Direct
through the AC coupling and be greater than 100mV (rms), For more °°."r’:e°ht‘°“

0 [HCTR I Information, refer to the DIMRX FCOUNTG, and 1' section, Ves pim.
tolerance : FM £10kHz MW = 3kHz LW £0.6kHz

LCTR _ AMIF input. The input signal should reach the chip pin through | Direct )
the AC coupling and be greater than 100mV {rms), For more c".':r"‘e"rf'nn
information, refer to the DIMRX 'FCOUNTO, and 1' section. Vs pin
tolerance : MW £ 3kHz LW *0.6kHz

1 LeTR I DKsignal — DK signal 125Hz COUNT input.

The LCTR frequency measurement is started every second. If an
input signal is measured for 384ms three times in a row and its
frequency is within the range between 115Hz and 135Hz {125Hz
10Hz) at each time, the input signal will be handled as the DK
input.

L 3 sec(last time} |

1sec(first time) |

LCTR _ — | —  —

3B4ms

count
The DK input amplitude should be within the ranges: V|H=0.8VpD|
to VDD, VIL=0 to C.2Vpp. ’

ERIN L In the application without the ANTI-THEFT function, this pin i5 | piceet
used as the SKIN {(active low), If the pin leve! is "', the SK [ connection
display is turned on. This input pin has the same function as the ":'t“ the
TRMRX input SKIN'. This pin can also be used as the BACKUP pin | YOD PI™

72 | SNE [  eeeeeeeeeeneeeieeenn. ... | fBCtIVe low) a5 discussed below.

BACKUP L This pin is used to detect a MEMO line disconnection, The drower
type and the ANT{-THEFT (or thief-proof) TYPE set products use
this pin.

73 | Voo —_ -— +5 supply voltage input pin —_
EMI FM local OSC input, The input signal should reach the chip pin E:,:,?,?cuo"
74 | FMIN b - - through the AC coupling and be greater than 100mV (rms). with the
_Sﬁ pio,
25 | AMIN i _ AM local OSC input. The input signal should reach the chip pin E(',:.en%tcuon
— through the AC coupling and be greater than 100mV (rms). ‘Vjith the
55_Pin.
76 Vss - — Grounded to the common ground. —_
Phase comparator output. To be connected to the LPF (Low Pass | open
77 | EO1 O |- — Filter). Same as the EO2 pin.
€0 Phase comparator output. To be connected to the LPF (Low Pass [ open
78 2 0 - — Filter). Same as the EO1 pin.
79 | TESTH I - — Connected to the common ground. -
80 | XOUT |- - Connected to the 4,5MHz X'tal (crystal) osciflator. -
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Diode Matrix {DIMRX) Select

0: without diode, 1: with diode

diode matrix on . I
name Joff Functional Description
CLOCK 0 Selects the clock function: The current dissipation {IDD) will be 0.7mA in the clock operation mode
with the ACC = 'OFF" | pin = ‘LY.
12Hr : USA, JAPAN, SAUDI-ALABIA, SOUTH-AFRICA
24Hr : EUROPE, EAST—EUROPF
1 Does not select the clock Tunction: The current dissipation (IpD] will Ge GUA [Max.) after the chip
enters the BACKUP operation mode with the ACC = 'OFF"' pin_= "L,
CD SELECT 0 Does not select the CD function: CDIN inhibited. The CDOUT pin level will be set to 'L',
1 Sel?c'ts the CD function: CDIN enabled. The CDOUT pin Tevel will be H' when the CDIN changes
to 'L
B0 — See the freguency table,
Bi
B2
IFSHIFT
LW
LwW?2
FMBA FMB1 | FMB0 FM preset channels
FMB) 0 0 | FM1, FM2, FM3 {18 channels)
0 i FMI1, FM2 {12 channels)
1 0 FM1 (8 channels)
1 1 Nat assigned
0 Does not select the DNR C: With the NR key, the display changes in the order of "off"and then
NR C NR B. The 'DNR' display is also turned on.
1 Selects the DNR C: With the NR key, the display changes in the order of 'otf', NR B and then
NR C.
KEY on off NR B NR C
Digit 1 f Pt Dicol
display data 1o " . ” isplay digit 1
off - DNR L ONR indicates each
NR1 L H L mode.
Pins
NR? L L H
Allows memory update without the ME key: Any of M to [MB] keys needs (o be pressed for more than
MEMORY 0 1.5 seconds, The ﬁié] key is not used. ; ’ °
TYPE 1 Allows memory update with the ME key: Any of M1 Lo MB keys needs to be pressed within 5 seconds
after the MEIKey is pressed.
POWER SW 0 Controls the power ON/OFF with the FIOLD pin: See section11,'Example power source connection'.
1 Controls the power ON/OFF with the POWER key: See section 11, 'Example power source
connection'.
PRICRITY 0 Clock display is given priority.
1 Frequency, TAPE and CD displays are given This applies only to the case where the clock
priority. function has been selected(DIMRX 'CLOCK'='0").
IFCOUNT1 | IFCOUNTQ | S0t | HETR pin LCTR pin note
IFCOUNT 0 0 0 selected FMIF AMIF
..................................... N R BT Bt R TEEEIS R TP L TP TPty ey P P PR
IFCOUNT 1 ! 0 selected grounded (DK signal) \I:.'\I’{h IETELG ngEﬁzr.node *
COLON 0 Turns on the colon display in the clock mode:
1 Turns on and off the colon display : ON-OFF c¢ycle = 1H2
VE 0 Activates the auto retune mode: The auto retune mode will be started if the GKIN (active low)
= '"H' continues 30 seconds in the VF mode. The ALARM output is still effective,
AUTORETUNE 1 Does not activate the auto retune mode: The auto retune mode will not be started even If the SRIN
{active low) = '"H' continues 30 seconds In the VF mode. The ALARM output is not effective.
VF SELECT 0 Does not select the VF mode.
1 Selects the VF mode.
REMOCON 0 Does not sefect the Remote control function.
] Selects the Remote control function,
Allows the DK signals to reach the LCTR pin and to be counted. This Is effective only with
DK COUNT 0 | the DIMRX VF SELECT = 1|
1 Disables the DK count, The DKcount is carried out inside the DK discriminator 1C while the TRMRX
DXIN is used for DC input.

% The SEEK operation jumps to the 9-kHz step mode from the manual mode,
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diode matrix on Functional Description
name /off

ANTI 0 Selects the ANTI-THEFT tunction.
THEFT 1 Does not select the ANTI-THEFT function,
POWER OFF 0 Inactivates the clock display during off-power.
CLOCK ON 1 Activates the clock display during off-power,
DIR 0 Enables the TAPE direction indication,
DISPLAY 1 Disables the TAPE direction indication,

TAPE IND 0 i B w B

This allows the Lﬂghle;r characters {11 o are displayed on the 7-segment display panel.

indicated four
characters to be
displayed on the
7-segment panel,
irrespective of

The 7-segment display is turned off in the order as shown below. The segment blanking starts from the
segment marked by the upper-pointed arrow.The blanking speed trom one segment to the next segment
is 0.5sec, One of the 7 segments is always turned off while the operation continues in accordance
with the directions indicated by the arrows.

clock mode
selection. Display mode selection: In the FORWARD operation mode, PLAY = < =
0.5sec, FF = 125ms (with the TRMRX 'FF' = 'L'). In the REVERSE Wt it
operatlon mode, REW = 125ms (with the TRMRX 'FF' = 'L'). — —
Display mode selection: tn the REVERSE coperation mode, PLAY = g fung
0.5sec, FF = 125ms {with the TRMRX 'FF' = '), In the FORWARD | S Y ¥
operation mode, REW = 125ms (with the TRMRX 'FF' = . — -~
DOUBLE The DOUBLE FUNCTION keys available in the RADIO and TAPE modes are shown in the table below. keys M4, M5
and M6 have their own purposes.
iﬂmgggsﬁl The '=' In the table indicates that no DOUBLE FUNCTION is not assigned.
FUNCTION? FUNCTIONZ | FUNCTION | FUNCTIONO M4 M5 MB
0 0 0 APS NR MTL
0 0 1 - — -
0 1 0 — APRPS MTL
0 1 1 — — MTL
1 0 0 — — APS
i 0 1 — — MR
1 1 0 — NR MTL
1 i 1 — APS NR
FKEY 0 In the TAPE mode, keys HA and MA can be used for APS, NR and MTL. However, thosa keys are not effective in
FKEY 1 the RADIO mode. The HA and MA functions are effective during the clock display with the DIMRX
'CLOCK' = 0,
FKEY1 FKEY( HA MA
0 0 — -
0 1 APS NR
1 0 MTL NR
1 1 APS -
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Transistor Matrix (TRMRX) Input "' ard 'L"% Transistor base polarities
e Functional Description
TAPE L Selects the TAPE mode,
H Selects any other mode than the TAPE mode,
DIN L Selects the CO mode. The COD is given the highest prigrity,
The pripritization is: RADIO mode < TAPE mode < CD mzde.
Selects any other mode than the CD mode.
FE/REW L Controls the DIRECTION indication in the TAPE mode with the TiMRX 'DIR DISPLAY' = 0,
as shown below,
FORWARD REVERSE
PLAY
(FF, REW="H") > <
2Hz Nash 2Hz flash
REW
EE i EET e n ph 7
(FF="H", REW="L") -~ P -
2Hz fask 2Hz flash
e 2 N
(FF="L", REW="H") .S |
SKIN L If this signal becomes active in the FM mode with the DIMRX ' VF SELEGT' = 1, the [SK_ display is
turned on, This has nothing to do with the mode ON/OFF s-ate,
When the[VF] key is pressed, the SKIN = 'L’ is searched immediately, If the <IN signal is active
about 250ms later after the SO signal is detected, that channel witli 2e selected. The auto retune
cperation will be started if the SKIN remains 'H' 30 seconcs (this ¢ gnal is checked every 25ms).
In this mode, the SKIN signal {active low) of M1-MB is checked. 1 no SKIN signal is found, the
next SKIN = 'L’ will be searched for.
DKIN L I this signal becomes active three times (checked every 25ms) in the ¥F,TAPE or CD moce with the
DIMRX 'DK COUNT" =1, the RADIO mode will be selected allcwing the AR| broaccast to be received.
This applies to the Europe specification only,
The DK check will start in 3 seconds if the SKIN = 'L' 15 detected after the SK SEEK opera-
tion,

Source Select Port

The OUT pins to select sources are set as shown below according to the modes.
These outputs can be used to select the desired sound source.

out pin
VF Mode

off Normal RADIO
TAPE
CD
SK mode RADIO
TAPE
CD
PS RADIO
SCAN TAPE
CcD
SK mode | RADIO
Radio TAPE
monitor CcD
DK mode RADIO
TAPE
CcD

o]
_|'
ol
P
=
o
=

VE/ML | CDOUT

-
o

on DK
standby

_,. o = —_= -

[ SR N S STV I T API TR I

[EES N (U N [N e T

0
¢
0
1
1
1
1
1
]
1
1
1
1
1
1

OO OO0 OO0 00— = O O
i
—_ OO OO O O|— O0O—0 o

—_— o a4 = e | s

b T e I s

C
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LCD Display Pattern

Gommon patiém

Q&VF .ST

FMI1
FMZ—‘
FM3
MW (MW 1} — LI"

LOC r‘DNF{ MTL I—AF‘S LOUD RMON

Tﬂl@@_ﬁg& -

LW (MW2)
COM1 COM?2
Segment feltren
“_J J
v VF [SK] Lo¢ DNR  MTL APS  Loup | RMON
M — —_ l
F2 d AM
Fr3 E— |
MY (MW 1) o PM
Ly (MW2). ‘ Ny
81 s3 S5 sn S15 517 | 519 s21 | s23| s25] 527
52 54 S10 512 514 s16  SlI8 520 522 524 S26 S28
comi COM?2 comi COom?
S1 o< > 515 3d Jc
S2 Fivl1 FMm2 516 Ja dp
53 F3 MW (MW 1) S17 2f Zb
54 LW MW2) VF S18 2e 28
Sh ST 5b 519 2d 2c
S6 Se g S0 2a 5
S7 5d 5¢ 521 1 f 1b
S8 5a 522 te 1g
59 4f 4b S23 1d 1c
510 de ig 524 la RMON
St ad ¢ 525 AM P M
S12 da colon S26 APS LOuUD
S13 3f 3b S27 DNR MTL
St4 de 3g 528 LOC

Sanye standard panel
LCD-8162JP
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Display Examples

| RADIO mode: FM frequency display | | VF mode: DK on FM frequency display
-— D L) —
e B LT )_f
Il l, 15 = I B PO | {
RADIO mode: AM frequency display TAPE mode: 12-hour clock display I
. - > -
[ Y B | _ I 101 171
{ [ Y | It {1 « 00 I
| TAPE mode: TAPE display and NR B | | TAPE mode: 2a-hour clock display and NR B |
LT o - - L - - -
[ I I ) I L I | I
t 11} _ Il L el t L 1
TAPE mode: TAPE run display and NR C I CD mode: CD display ; DIMRX 'CLOCK' = 1 |
_ _ "~ I~
L - L _ Lo
Q%TLEFEJ;;' mode: factory mode entry indication | &I}JHW;(ImEHEFT mode: P.C. code registration and
R I |y I
L N / |
‘ :%TLEEEE;’ mode; personal code entry indication l Eggsleod mode: P’ blinks when the key is ]
NG N I N i1
S Y / I | /

No, 3673-16/35



LC7232-8291

Key Deécription

(0 to and
{a) RADIO mode

These keys are used to carry out 'preset memory' write and read operations.

- Slow type (DIMRX '™EMORY TYPE' = 0}
If any of [Mi] to keys s turned off within a 1.5 secqnds, the memory data that corresponds to
that key will be read, If it is pressed continuously for more than 1.5 seconds, the frequency
currently displayed will be written to the memory, '

- [ME] key type (DIMRX 'MEMORY TYPE' = 1) :
If the [ME] key is pressed, the P character (indicating the preset channel) will be flashing at a
cycle of 2Hz, This means that data can be written to the preset memory. if any key of to is
pressed in this situation within 5 seconds, the frequency currently displayed will be written.
If any other key is pressed or the HOLD (active low) signal becomes active within the 5 seconds, the
write status will be released.

(b) TAPE mode

In the TAPE mode, keys M4 to M6 can be used as the TAPE keys.
Through the DIMRX selection, the following DOUBLE FUNCTION keys becomes available. Each key (M4 through
M6} has their own function. The DOUBLE FUNCTIONs marked by the '-' are not supported.

FUNCTION?Z FUNCTION1 FUNCTION{ i 4 M5 M 6
¢ 0 0 APS NR MTL
¢ 0 1 — - -
0 1 0 - APS MTL
0 1 1 — - MTL
1 0 0 - - APS
1 0 1 - - NR
1 1 0 - NR MTL
1 1 1 - APS NR

(c) VF mode

During the TAPE and RADIQ operation under the VF mode, keys through [MB] can be used for
tuning,

(d) Clock update with the key (DIMRX 'WMEMORY TYPE' =1)

(2)

3

The clock update can be performed by pressing the [HA] and [MA] (or the and [MZ]) while holding down
the [ME] key.

This function is effective only when the HOLD {active low) becomes inactive (or at the POWER
on).

and

These keys are used to update the 'HOUR' value. However, note that they only allow the value to
increase. if they are pressed once, the value will be incremented by 1 {(one hour). If they are pressed
continuously for more than 500ms, the value will increase at a speed of 4 (hours) per second. These keys
do not affect the minute and second data display. If the key is used, these keys should be pressed
synchronously with it. If it is not used, they should be pressed synchronously with the [DISPLAY]key.
This functicn is effective only when the clock display is active.

In the TAPE mode, the key can be assigned to the or the .

and

These keys are used to update the 'minute' value. However, note that they only allow the value to
increase. |f they are pressed once, the value will be incremented by 1. If they are pressed continuously
for more than 500ms, the value can be increased at a speed of 8 (minutes) per second. In this case, the
'second’ value is reset to 0. There will be no carry from the minute data, If the [ME] key is used, they
should be pressed synchronously with it. If the key is not used, they should be used together with
the key, This function is effective only when the clock display is active,

In the TAPE mode, the [MA] key can be assigned to the [NRL

Keys and can have the following functions through the DIMRX 'FKEY0,1' manipula-
tion, .

FKEY't FKEYD HA MA
0 0 — —
0 1 APS NR
1 0 MTL NR
1 ! APS —
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(4) and
These keys are used for manual tuning. |f they are pressed once, the current frequency value can be
decreased (DOWN) or increased (UP) one step. If they are pressed continuously for more than 500ms, the
value will change at a step of about 70ms. The system will enter a wait state of about 500ms when the
frequency value has reached a band edge.
In the VF mode, they can be used as the [SEEK UP,DOWN] keys.
These functions are effective only when the HOLD signal {active low) becomes inactive or at the POWER
on.

{5} [SEEK UP] and [SEEK DOWN
These keys are used for automatic station searching. If the desired station is searched, its frequency
is held. If the key is pressed during the seek operation, the SCAN mode will be activated. This
means that if the key is pressed during the SEEK DOWN operation, the scan operation in the
UPward direction is started, If the SEEK DOWN key is pressed during the SEEK UP operation, the scan
operation in the DOWNward direction will started as well,
If these keys are pressed twice in a row, the SEARCH mode will be released. The system will enter a wait
state of abcut 500ms when the search operation has reached a band edge. The search speed is 50ms/step
for FM, or 70ms/step for AM.
These functions are effective only when the HOLD signal (active low) becomes inactive or at the POWER
on,

(6} |SCAN
This key is used for automatic station searching. If the desired station is searched, its frequency is
held for 5 seconds (AMUTE (active low) = 'H'). If the key is pressed again during this 5-second period,
the frequency is officially held. If no action is taken during that 5-second period, the system will
continue the search operation, If the key is pressed during the scan operation, the seek
operation in the DOWNward direction will be started. If this key is pressed twice in a row, the SCAN
mode will be released. The system will enter a wait state of about 500ms if the search operation has
reached a tand edge. The search speed is 50ms/step for FM, or 70ms/step for AM,
This key is effective only when the HOLD signal {active low) becomes inactive or at the POWER
on.

{(7) |BAND
This key is used to select the desired frequency band. The current band value will be changed every
time when this key is pressed.

’7> Fidl —— (FM2)

This key is effective only when the HOLD signal (active low) becomes
on,

(®) [VE:

This key is used to activate the VF mode for FM band. It can be used in any band under the RADIO mode.
When this key is pressed, the 'VF' display will be turned on and the VFOUT output will change to 'H. In
this situation, the SD signal will be checked 300ms later. In addition, the SKIN signal (active low)
will be checked 250ms (750ms if bands are changed) later. If the SKIN signal is active, the frequency is
held. If it is inactive ('H"), the system will start auto search operation for the SK station, and then
keep a freguency at the moment when the SKIN signal {active low) becomes active.

The SK display in the Europe and FM modes is turned on when the SKIN signal (active low) becomes
active. It has nothing to do with the VF function.

» (FM3)

» MW
(MW1)

» LW
(MW2 >

inactive or at the POWER

key Display status Output status
ON H

VF VF

LVF OFF L

.« The[VE] and[SEEK] keys perform the following functions according to the VF modes and SKIN signa! (active
low) levels:

J— . It the same [SEEK] key If the [VE| key is
SKIN If [VE] is pressed. If is pressed. |is pressed during a pressed durlng a
(VF mode) seek operation, seek operation.
off H The VF mode Is The normal station The current search |The VF mode fs activat-
activated and the search is started. cperaticn stops ed and the SK station
SK station search immediately. search is then started,
is then started,
off L zgfiv\;ling:lode s Same 85 above Same as above $ame as above
on H/L The VF mode is The SK station " The SEEK operation The VF mode is
inactivated, search is started. continues. Inacr:ivated anq the
previous state is
restgred.
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« I the[VF] key is pressed in the TAPE or CD mode {with the VF mode not activated), the foflowing operations
can be performed according to the SKIN and DKIN (active low each) signal [evels:

If the [WVF] key is pressed in the TAPE or the CD

SKIN DKIN | mode (vF mode OFF to ON) mode RIT C | AM/FM
The frequency is displayed and the SKIN signal | TAPE mode H L H L
SEEK UP operation is starteq, 1f the SKTN = L' is
(D H H detected, the display mode is changed to the TAPE
or the CD mode display. The system goes to {3} if | CO mode + H L L
it detects the DKIN = L',
The system continues the TAPE or the CD mode | TAPE mode H L H L

display. It goes to (3) if it detects the DKIN =
'L'. The system starts the retuning operation ang
then ehecks the SKIN signal [active low) of M1-M8&

) L H if the SKIN signal becomes inactive 30 seconds CD mode H H L L
(checked every 25 seconds) with the DIMRX "wF
AUTORETUNE' = 0. If no SKIN signal is detected,
the system starts the SEEK UP operation,
SKiN DKIN Operations RI T | C|AM/FM
@ L L The system enters the frequency display mode and then starts the L H H L

ARI broadcast,

It the[VF] key is pressed (VF mode OFF to VF mode ON) in the RADIO MONITOR mode, the RADIO MONITOR mode
is released and operation (1) or (2) will be then started.

- The SKIN signal {active low) is checked for 3 seconds at the POWER on (or when the HOLD signal (active
low) changes to 'H' from 'L'). If it remains 'H' during the 3-second period, the retuning operation is
started. In this case, the SKIN signal (active low) of M1-M6 will be checked. If it is not detected, the
SEEK UP operation will be started.

- The above operations can be performed only if the HOLD signal (active low) is active or at the POWER
on.

- The VF mode can be released by pressing the or the key., However, the[BAND] key is not
effective in the TAPE mode (TAPE signal (active low) = 'L'), CD mode and RADIO MONITOR mode.
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The state diagram for the VF mode is shown below.

VF off mode VF on mode

RADIO TAPE cD rk?'o—ﬁl ‘,’,’I'_,,
mode moda mode )
POWER on(AGLD="H")
VF on mode
2 [T T T T T T T T T T T I T T s e e e,
1 ]
H (Last channel read. 1 l.
! i The SK signal is check and — uyw '
1 = DKIN= "L
: SKIN L the DK is also checked :
| 5 sec later. |
1
I
1 ——— I
! SKiN= "H" '
1 1
= :
! SK SEEK '
! RADIO display E
1 ;
] 1
I )
| I
1 1
1 1
1 1
: K= “H" :
! For 30 sec g
s a
]
' :
' |
]
t '
[} I
] 1
I 1
I 1
1 |
I '
1 ]
1 1
1 ]
1 1
! i
! ‘
: i
! d
1 !
1 !
] 1
] 1
I |
1 1
! 1
! DK standby DK on H
' TAPE (CD) display DKIN="H", SKIN= “L" RADIO display !
] '
1 ]
1 I
] [}
1 "
‘ 1

Notes: 1) The RADIO MONITOR is released.

2) [:’ indicates a key.
3) If the VF mode is changed to ON from OFF during the RADIO
MONITOR mode, the monitor mode will be released.
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(9)
This key is used to perform two different functions. If it is pressed for less than 2 seconds, the PS
{Preset Scan) mode will be started. |f it is pressed for more than 2 seconds, the AMEM (Auto store
MEMory) mode will be started.
This key is effective only when the HOLD signal {active low) becomes active or at the POWER on.

(a) PS (Preset Scan) operation
If this key is pressed, the channel number currently display will be incremented sequentially. If no
channel number is displayed currently, the increment wifl start from channel number 1. If the desired
station is encountered, the AMUTE (active low) becomes inactive for five seconds. The LOC/DX is set to
the DX unconditionally. The channel number display blinks at a cycle of 1Hz during the PS operation. If
this key is pressed twice in a row, the PS mode will be released.
The PS mode can be released by pressing any one of the following keys:

[PS/AMEM], [SEEK UP], [SEEK DOWN], [scaN], [uP], [DOWN], to [M6], [POWER|, [BAND]
and [VF].

In addition, the PS mode can be released when the HOLD signal (active low) becomes active, and TAPE or
CD mode is started.
The Preset Scan direction is determined by the DIMRX 'FMBO, FMB1, BO- B2', as shown below:

MW mode : I—*IVIW1

- (MW2)
]

(b) AMEM operation
- FM mode
Channels are stored to M1 to M6 in this order according to the intensities of electric field (AD! pin
input).
[FM1, FM2 and FM3 selection mode] {(DIMRX 'FMBO, 1' = 0,0)
: If the FM1 band is first selected, channel storage starts from the M1 of the FM1 to the M6 of
the FM3. — 18 channels
: If the FM2 band is first selected, channel storage starts from the M1 of the FM2 to the M6 of
the FM3. — 12 channels
: If the FM3 band is first selected, channel storage starts from the mi1 of the FM3 to the M8 of
the FM3. — 6 channels
[FM1 and FM2 selection mode] (DIMRX 'FMBQ,1 = 1,0)
+ If the FM1 band is first selected, channel storage starts from the M1 of the FM1 to the M6 of
the FM2. — 12 channels
; If the FM2 band is first selected, channel storage starts from the M1 of the FM2 to the M& of
the FM2. — 6 channels
[FM1 only selection mode] (DIMRX F¥MBO,1 = 0, 1)
: If the FM1 band is selected, channel storage starts from the M1 of the FM1 to the M6 of the FM1,
— B channels
[VF selection mode] (DIMRX “F SELECT' = 1)
: If the VF band is selected, channel storage starts from the M1 of the VF to the M6 of the VF. —
6 channels
» MW and LW modes
Place the system in the LOCAL mode by setting the LOC pin level to 'H. Then, start the channel
storage from M1, If some of the M1 to M6 are not used for channel storage, change the LOC pin level to
'L' to activate the DX mode and then store channels to the remaining memories.
« None-LW mode {MW1 and MW2}
If the MW1 band is first selected, channel storage starts from the M1 of the MW1 to the M6 of the
MwW2., — 12 channels
If the MW2 band is first selected, channe! storage starts from the M1 of the MW2 to the M6 of the
MW2, —» 6 channels
During the auto store operation under any band mode, the '8 ' will be flashed at a cycle of 1Hz. If the
entire channel storage area is not used up, the remaining preset channel area is left as is. In this
case, channe! '1' is read and then displayed.
The one of the following keys can be used to release the AMEM operation.

[PS/AMEM], [POWER], [BAND], [VF], and

In addition, this operation mode will be released when the HOLD signal (active low) becomes active, and
TAPE or CD mode is started.
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(10)
This key is used to start the CD mode. In this mode, the 'CD' display is turned on and the CDOUT output
goes high,
key Display status Output status
— Display ON H
[ |
Lo Display OFF L

When this key is pressed with the HOLD signal (active low) = 'H', the CD mode is activated immediately.
The CD mode will be released when the HOLD signal changss from 'H', to 'L' and then to 'H' again, or
when the POWER is turned on, turned off and then turned on again,

This key function is effective when the HOLD signal {active low) becomes inactive or at the POWER
ON. . .

However, this function is not effective when the CDIN signal (active low) becomes active.

(11)
This key is used.in the RADIO mode. If this key is pressed, the 'LOC' display is turned on. In this
sttuation, if the SEEK or the SCAN key is pressed, the LOC output goes high and the local search
operation is then started. The LOC output goes low when the seek or the scan operation is released,

key Display status 'Normal' output status | 'Search’ output status
Display ON H H

LOC LOC
Display OFF L L

This key function is effective when the HOLD signal (active low) becomes inactive or at the POWER
ON.

(12) | LOUD
If this key is pressed once, the 'LOUD' display is turned on and the LOUD output goes high. If it is
pressed again, the '"LOUD' display is turned off and the LOUD output goes low.

key Display status Output status

Display ON | H
(LOUD] LOUD
— Display OFF L

This key function is effective when the HOLD signal (active low) becomes inactive or at the POWER
ON,

(13) .
This key is used in the clock mode (DIMRX 'CLOCK' = 0) to change the display information {clock and
frequency, clock and TAPE display, and clock and CD display). This key can be used in every operation
mode when the HOLD signa! (active low) or at the POWER ON,
If the [ME] is not used (DIMRX 'MEMORY TYPE' = 0), this key can be used together with the (HA] or the
key to change the clock data. This function is effective when the HOLD signal (active iow) becomes
inactive or at the POWER ON/OFF.
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mode DIMRX 'PRIORITY' = 0 (clock display priority mode) DIMRX*PRIORITY"= 1
RADIO 5 seconds later after _
mode DISPLAY DISPLAY] OFF FREQ display
CLOCK display FREQ display ~[CLOCK display] l DISPLAY
5 seconds later CLOCK display
#iRADIO |key after termination 5 sec later after
FREQ display \ DISPLAY] oft
*RADIO|key If the [RADIO key is pressed in
PS/AMEM], [SEEK UP], [SEEK DOWN], [SCAN], [UP], | the cloek display mode, the
DOWN]. —|NIBI. [POWER], [BAND], . frequency display is turned
on within 5 sec.
TAPE
mode 5 sec later after TAPE display
[CLOCK display] [TAPE display - [CLOCK display] |[cLOCK display
5 sec later after
« At the activation of the TAPE mode, the TAPE DISPLAY [off
display is turned on 5 sec. TAPE display
CD S sec later after CD displ
isplay
mode DISPLAY DISPLAY |off | DISPLAY
CLOCK display}—|[CD display|————————[CLOCK display| |[ELOEK display
5 sec later after
+ At the activation of the CD mode, the CD DISPLAY joff
display is turned on 5 sec. CD display
VF In the TAPE or CD rnode
mode SK search
SN ="L" FREQ display
SK search DK off 5 sec later L
FREQ display]|————-{TAPE or CD display]|———[CLOCK dispiay SKIN="L
] DK on DK off
DK on
5 sec later
[TAPE or CD display]

Note: In this operation mode, the system finally Note: In the TAPE display mode
enters the CLOCK display mode. This means or the FREQ display mode, the
that the TAPE running direction becomes TAPE running direction becomes
unclear if the DIMRX 'DIR DISPLAY' has not unclear if the DIMRX 'D’R
been set to '0. DISPLAY' has not been set to

o,
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(14)
This key is used to activate the RADIO MONITOR mode temporarily. |f the key is pressed in the TAPE or
the CD operational mode, the 'RMON' display blinks at a cycle of 1Hz. During this blink mode, RADIO
frequencies can be received, If this key is pressed again, the RADIC MONITOR mode will be released and
the previous operational mode is restored.

K Diso! tat Output status
ey isplay status — — p—
piay T C
Display ON L H H
-—RM N RMON
: Display OFF| ok % * %

% %k: indicate the statuses that are prior to the activation of the RADIO MONITOR mode.

This key is effective in the DK wait (standby} state under the VF operational mode,
If the [VF] key is pressed (VF mode OFF to VF mode ON) in the RADIO MONITOR mode, the RADIO MONITOR mode
is released and operation (1) or (2) will be then started.

e — i i i
S SN If the [VF] key is pressed in the TAPE

or the CD mode (VF mode OFF to ON) mode R|T | C|awmm
The frequency is displayed and the SKIN | TAPE mod H L
signal SEEX UP operation is started. If mode | H | L

M H H the SKIN = 'U' is detected, the display

- mode is changed to the TAPE or the CD mode | -~ moge H H L L

display. The system goes to (3} if it
detects the = 'L

The system continues the TAPE or the CD

mode. display. It goes to (3) If it deteots| |~ € mede | H | L | H L
the DKIF;J = L. The system starts the
retuning operation and then checks the
SKIN signal {active low) of M1-M6 if the
KIN signal becomes tnactive 30 seconds | CD mode H H L L
(checked every 25 seconds) with the DIMRX
'WF AUTORETUNE' = 0. If no SKIN signal is
detected, the system starts the SEEK UP
operation,

—
=
—
I

[71%]

SKIN DKIN Operations AM/EM

(3 L L The system enters the frequency display and then starts the AR! broaccast. L H H L

ol
—i
9]

This function is effective only when the HOLD signal (active low) becomes inactive or at the POWER
ON. ‘

(15) (DIMRX 'POWER SW' = 1)
This key is used control the power supply with a key of the key matrix. [f this key is pressed, the
POWER pin level goes high, In this situation, if the TAPE in is pressed, the TAPE mode will be activated
while the CD mode will be active if the [CD]on (CDIN signa! {active low) = 'L" is pressed.

Power Supply Connection Examples

POWER | key configuration (DIMRX 'POWER SW' = 1)

LAY | |
Voo REG f BATTERY
5tollV
pors % [Fee ] [N
ACC Sw
K2
POWER
. D
POWER POWER control output

External POWER switch configuration {DIMRX 'POWER SW' = Q)

oY

Voo REG BATTERY
— 5tal0V
HOLD ["ReG | \

|
POWER SW  ACC SW
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Remote Control Function (by the LC7461M-8103 application)
The remote control keys can be used to perform all the functions of the main unit keys.

KO 0 KO 1 KO 2 KO 3 KO 4 KO 5 KO 6 KO 7
KIO|[0iLouD |4iMO/ST |givF 12{BAND  [15:LOC 20iDISPLAY |241 — 287 —
KIY |1 iMT 5iM4/MTL |9 iDOWN  |13iSEEK DN |17i APS 21;RMON |25 ADJ % |29) —
ki2 [2:im2 |64 10} UP 14: SEEK UP [18INR 22iPOWER [25iHA * [30] —
Ki3|3:im3 7 :M6/APS |11iSCAN UP |15 CD 19: PS/AMEM |23} ME 22MA 311 —

not assigned,

In the remote control mode, the key cannot be used with the [M1]-[M8] keys at the same time. To write
data to the system storage, press the ME key first and then press any of M1 through M6 keys.

* Keys [ADJ],[HA] and [MA] are provided for exclusive use under the remote control mode. Keys APS and NR
(17 and 18) perform only the APS and NR functions of the main unit keys [HA/APS| and [MA/NR],
respectively. If the key is pressed, the clock update mode will be activated and the display data

will be flashing. If the key is pressed again, the clock update mode will be released.
These remote control keys are not effective under the ANTI THEFT operation mode.

Ki0

Kl

K2

KI3

c4
C5

ouT
Voo

455Hz

hﬂjr [

TEST
0s2

03C2
Vss

LC7461M
-8103

ox]
c?
C1
Co
KOO
K01
KO?
KO3
K04
KOS
KOB
Ko7

24 } Voo

0 1 2 3
4 5 6 7
8 9 10 11
12 13 14 15
16 17 18 19
20 21 22 23
24 25 26 27
28 29 30 31
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State Diagram

(1) No clock selection

POWER on
TAPE out RADIO mode on{at CD on)
TAPE in on
T

/ APE cut on

RADID RADIO
Monilor Monitor

AVON
on on
on{at TAPEin) on {at TAPE in) on
/ on
on
TAPE mode - CD mode
on{at CD on)
(2) Clock selection
POWER on
RADIO mode
TAPE out CDJ on(at CD on
o (CLOCK display: clock < { )
TAPE in prigrity operation) on

/ TAPE aul on

RADIO RADHIO
Monitor Monitor

on{at TAPE in} : on (at TAPE in)

/ o
TAPE mode on

CD mode
on (at €D on) {CLOCK display)

{CLOCK disptay)

Notes: 1) C] indicates a key.

2) The 'CD on' Is equivalent to the situation where the CDIN signal (active low)
becomes active.
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(JIVF mode on
No clock selection

POWER on
TAPE out RADIO mode on (at CO on}
TAPE in on

TAPE mode W €D on CD mode

(4}VF mode on
Clock selection

[COl on {at CD on)

Note: RADIO monitor amitted

POWER on

TAPE out RADIO mode o on {CD onB¥)

{CLOCK display: clock

TAPE i priority operation) on

DK off DK off
on o

TAPE mode

(CLOCK display)

RADIO
Monltor

DK off
{SKIN=
"L")

on

2

(at TAF’E in}

< J on {at TAPE in)
on CO mode
on {at CD on)

Notes: 1):|indicates a key,

2)

3)

4)

The 'CD on' is equivalent to the situation where the CODIN signal (active low)
becomes active.

It the[VF]key is turned on with VF = off during the RADIC MONITOR operation,
the RADIO MONITOR mode will be released and the VF mode will be then activat-
ed.

If the 'DK on' is detected during the RADIC MONITOR operation, the RADIO MONITOR
mode will be released and the SK broadcasting will be then started.

(CLOCK display)
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Timings

(1) SEEK, SCAN

¥
| 1
Channel X X X
i : !
] 1 -
SD ! ! AN !
i ! ‘ Lo :
! ! ! [l e |
IFCNT ' : | ' ] : | ,
' FM:S0ms ¢ 'FM : 30ms| o Bdms 5 !
L OAMI70ms ) 'AM 150MS115ms | | Bms(wal) | |
I'e"'-'-"""'—-'?‘l <"—-'_>| —_— 1 l|
| ! i A 250ms A
check of SD i
IF count start check of SKIN
MNotes: 1. IF count tolerance
FM 10.7MHz = 10KHz
Mw 450KHz 1+ 3KHz
LW 450KHz + 0.6KHz

2. The 5C is checked for 10ms in the IFcount mode,
Otherwise, it is checked for 15ms.

{2) Manual UP and DOWN (applies to the FM and AM modes)

'

Channel

500ms 70ms

mammm - Pt - - -
f<}

X X s X X X

'
500ms | |
e ——— ‘n

high{low) edge o

low(high) edge

(3} VF auto retune :
The retune operation will be started at the following timings if the SKIN signal
{active low) remains inactive ('"H') for more than 30 seconds under the VF mode.

M1-ME SKIN (active low) signal being checked

M1 : ST M6
100.7 A 87.5 \ 87.5 87.7 /\ 87.8 87.9

300ms T

VF memory
M1-MBE 90,0

SEEK up mode
Same as TIMING (1)

Retune triggered check of SO, SKIN The desired channel frequency
has been detected,

=)
3
w

— ] - -
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Note 1: The VF preset memory search operation is performed at the following timings:

i
preset memory M1 X M2 X M3

)

' 1
S0 AT !
1 ]
R !
IFCNT B V[ eams ] |
h T
; I, I
SKIN ! I Bms(wail) | :

1
I e 250ms :
' v, H
' T [ T
check of SD check of SKIN

Note 2:1f no SD is detected in the VF preset memory, the normal VF SEEK UP operation is
started. In this case, it is carried out at the same timing as TIMING (1),

(4) LOC pin control
The SEEK, SCAN, AMEM and VF auto retune operations are performed as shown below during the 'LOC'
digplay.

SEEK], [SCAN], VF retuns | I
L]

channel x X X

LOC I

i

AMUTE !
L L
1 110ms |

' | 50ms
' pe—

(5) SKIN signal {active low)} check time at the VF mode change from OFF to ON

SKIN

L

500ms

750ms

Y - ]-=

T

check of SD check of SKIN
il SD=="L" : SEEK up

(6) Audio Mute (AMUTE: active low)
(1) Key chattering reject time period (40ms)
(2) Audio mute leading time and BEEP out (50ms)
(3) PLL data and Display change processing (30ms to 50ms)
{4) Audio mute trailing time

(a) BAND, M1 to M6, VF on — off

30to50ms
@

40ms 50ms 50010 625ms

@

o
(X

--{-%
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(b} VF OFF to VF ON (The case where the TAPE {active low) = ‘L', CDIN =
{active low) 'L', CD on is detected with DK signal inactive is not included)

750t0B75ms
@

100t0300ms
@

40ms | 50ms
0] @

Note) Period @ includes the check of the SKIN signal {active low}.

{c) UP, DOWN

1 1
] 1
" 40ms | S0ms ! 30t050ms . 100ms
0 (@ T @ '@
] ) :
1 t 1
(d) PS {preset scan)
) 40ms §0ms | 30to50ms : 1sec wail : i 1sec wait [_5—;3;_ i :Isec
oL@ @ T T e v @ @ 1
: N SD="L" 1 : SD= “H" : : I—-—---:—_r-
1 1 1 1 1 1 1 !
(e) AMEM, SEEK, SCAN
i 1 i ' :
1 : ] 1 1
\40ms | s0ms 1 30w50ms | : : 500to625ms
P @ @ e e @ @
: ; sD="L" :SD="L" i $D="H" I;
{f) VF auto retune
! i
----- 50ms 30te50ms | E 50010625ms
0sec @ 6] ' @ ,'r @ @
T === T
) )
L] 1

Retune judge

VF preset memory search and
SEEK up

Note: The AMUTE signal (active low) is not cutput in the case where the DK signal is not detected but the
TAPE signal (active low) or the CDIN signal (active low) becomes active, or the CD on is detected,
This applies to (a) to (f}. Note that the AMUTE signal is output at the BAND selection of (a).
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(7) Mode change
(a) The modes are changed in the following cases:
- RADIO on
- RADIO monitor on/off
- TAPE in/out

- on/off
~TOWN = H' = L' = M

mode I on, H ] ofl, L
! 0
1
! |

500to625ms 500to625ms
AMUTE @ @

{b) VF off — on (TAPE and CD in)

VF mode l on . off

1
1 SK judge :

SKIN j 1.~ : I_*
| 250ms 1 ;
|<—>: :

1 ] 1
]

DK counl | I | :

BKIN i I 3sec ! |
| ! ; DK judge |
I : 1 :

1 1 i
1 1 ]

AMUTE K | | ' ] l
i :125 ' ! ]

! 1 ms ; 500ms . |
ox ! 1 | ! g
on ! ! :

display TAPE(CD) X R A D O 0 Y TAPE(CD)
1 ' '

] 1 1

Mods TAPE(CD) X TAPE(CD) Y AADID ¥ TaPE(cD)
i Ssec | !

J

y |

! |

! I

! i

AMUTE i l

- : :

DK : h
off § display TAPE(CD) X RADI O X TAPE(CD}

H )

Made TAPE{ CD)

(8) Timings for display with the SKIN signal (active low) and display with the STEREOQ signal
{active low) under the FM RADIO made or the VF mode, and Timing for TAPE running direction display
with the DIR signal.

mode l on

SKIN
STERED | | | []

'
i
i
1
I
1
1
T
1
i
|

500te625ms

1
i
[}
'_4. So—md.
r 4
i
)
'

1
Display disabled : Display enabled (20ms to 30ms sampling}
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(9) ALARM output (VF mode)
The ALARM signal is output when the SKIN signal {active low) remains inactive continuously for 30
seconds. At the same time, the SEEK UP operation will be started.(DIMRX F AUTORETUNE' = 0)

!

—_—— e e oL ]

: ! Isec :
250t0375ms

(10) HOLD mode
The HOLD mode means a status where only the clock block is in the active state. This mode is
activated when the HOLD signal (active low} changes from 'H' to 'L'. In this mode, the input to the
FMIN, AMIN, HCTR, LCTR and ADI! pins is inhibited.

POWER] on/ oll e
HOLD="L" — “H" | on, H | off, L

i

e

500ta525ms |

=3

I

I

]

1

I

AMUTE

HOLD mode

{(11) BACK UP mode
The BACK UP mode means a status where the 4.5MHz X'tal oscillation circuitry is in the inactive
state and the POWER SAVE mode is activated. This mode is activated when the HOLD signal (active fow)
changes from 'H' to 'L'. In this mode, the input to the FMIN, AMIN, HCTR, LCTR and ADI pins is
inhibited,

POWER| on/ off e
HOLD= “L" — " [ on, H | off, L

:

:

]

'

)

]

i
AMUTE 500 10625ms TTTT | *L
oo
i Oscillation stop
BACK UP mode
| %1 The AMUTE pin enters the High
| impedance state. This requires
: an external pull-down resistor
1 tobe added in order that the pin
level goes low.
initial Status
RADIQO mode TAPE mode POWER on,HOLD=“H"
=band -FM1i{low band | « NR B.NR C---off « CD off
edge) rAPS e off » LOUD ---off
*« MO/ST--mona =MTL  eeeeee off » RADIO monitor --off
« VF ---off
< LOC  --DX{off)
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Tracking Point Frequency

Area . Band M1 M2 M3 M4 M5s M6b last channel
FM & b 87.5 901 98.1 106.1 107.9 87.5 87.5
MW a 530 500 1000 1400 1720 530 530
usA MW b 530 600 1000 1400 1620 530 530
MW ¢ 51 603 959 1404 1620 LX)l 5
MW d 531 603 999 1404 1719 531 531
FM ¢ d 87.5 90.0 98.0 106.0 108.0 87.5 87.5
MW ¢ 531 603 939 1404 162G 531 531
EUROPE MW e b2e 603 999 1404 1620 522 h2e
LW a 153 160 200 260 281 153 153
LW b 146 160 200 260 290 146 146
JAPAN FM e 76.0 78.6 83.0 B85.6 90.0 76.0 76.0
MW f h22 603 999 1404 1629 522 522
S FM b 87.5 901 98.1 106.1 107.9 87.5 87.5
ALABIA MW g 531 603 999 1404 1602 LR 531
S0UTH FM o f 87.5 90.1 981 106.1 107.9 87.% 87.5
AFRICA MW g 531 603 9583 1404 1602 531 531
EAST FM g 64.0 74.0 84.0 94.0 104.0 64.0 641
EUROPE MW h 522 603 999 1404 1620 522 522

The low band edges are loaded into the FM2, FM3 and Mw2,

B No products described or contained herein are intended for use in surgical impiants, life-support systems,
aerospace equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and
the like, the failure of which may directly or indirectly cause injury, death or property loss,

B Anyone purchasing any products described or contained herein for an above-mentioned use shall:

@ Acoept full responsibility and indemnify and defend SANYQ ELECTRIC CO., LTD., its affilates,
subsidiaries and distributors and all their officers and employees, jointly and severally, against any
and all ¢claims and litigation and all damages, cost and expenses associated with such use:

@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
liigation on SANYO ELECTRIC CO, LTD, its affilates, subsidiaries and distributors or any of
their officers and employees jointly or severally,

B Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYQ believes information herein is accurate and reliable, but no guarantees
are made or implied regarding its use or any infringements of intellectual property rights or other rights of
third parties.
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momentary switch.
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ANTI THEFT function used.
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Examplie application circuit 2

momentary switch,

ANTI THEFT function used.
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