Ordering number ; EN %4743A |

CMOS LSI

LC7233N-8818

Single-Chip PLL and Controller with
LCD Driver

Preliminary

Overview

The LC7233N-8818 is a single-chip electronic tuning
microcontroller that supports control of an electronic
tone/volume control IC (the LC7538)MD) and handles
detachable front panel products based on the
LC75853E/W keyed LCD driver. It is designed for
automotive use and incorporates a PLL-based receiver
that can receive all major worldwide radio transmissions.

Features

« Supports detachable front panel products. System chips:
LC7233N, LC75853E/W and LC7538JMD

» Supports anti-theft LED flashing and reminder to
remove panel alarm functions,

= Supports control of an elecironic tone/volume control IC
(the LC7538JMD). Functions: bass, treble, balance,
fader

= Muting function (with key, out and electronic ilone
controls)

» Supports two color illumination control (dual systems),.

Reduced LCD display output pin count achieved by

operating at 1/3 duty and 1/3 bias drive using the

LC75853E/W.

* Up to 36 stations can be stored in preset memory: 6
stations for each band (FM1, FM2, FM3, VF, MW
{(MW1) and LW (MW?2)), Previous station function also
supported,

* Auto preset memory function

» Radio monitor output: operates during tape FF/REW.

CD function (with key, in, and out)

Tape function (Flashing direction display supponed

when FF and REW signal inputs are provided.)

» Rich selection of double function keys for use with tape
players

 Tape characier display

« Supports use of electronic power switch.

« Twenty diode matrix settings

+ Supports radio reception throughout the world.

* Supports AM stereo reception in the USA and Japan.
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LC7233N-8818

Pin Asslgnment
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Specifications
Absolute Maximum Ratings at Ta = 25°C, Vgg=0V
Parameter Symbol Conditions Ratings Unit

Maximum supply voltage Vpp max ~03 1o +6.5 A
Vin? HOLD, STEREO, TAPE, SD, DIR, FANEL IN 0310413 v

Input voliage
V|N2 Inputs other than V|N1 0310 VDD +03 v

VouT! BEEP, AMUTE, AQUT -0.3to0 +15 v

Output voltage
Vout2 Output other than Vo1 -03 toVpp +0.3 v
IOUT‘ BEEP, AMUTE Otoh mA

CE, CLK, Ol, DO (LC75853E/W), CDIN, DKIN, SKIN,

Output current lour2 FF-REW O3 mA
loyt3 T0,T1,T2, 73, T4, RES Oto1 mA
lout4 AQUT Oto2 mA

Allowable power dissipation Pd max Ta = -40 o +85°C 400 mw

Operating temperature Topr —40 to +85 °C

Storage lemperalure Ts1g =450 +125 °C
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LC7233N-8818

Allowable Operating Ranges at Ta = 40 to +85°C, Vpp =3.5t0 5.5V

Ralings
Parameter Symbol Canditions - Unit
min typ max
Vpp1 | CPUand PLL operation 45 55 v
Supply voltage Vpp2 | CPU operation 3.5 55 v
Vpp2 | Memory retained 1.3 55 v
Vgt TAPE, SD, DIR, PANEL IN 0.7 Vpp 8.0 v
V2 |HOD . 0.8 Vpp 6.0 v
Input high level vollage Viu3 STEREO 25 8.0 v
Viyé KO, K1, K2, K3 0.6 Vpp VDD v
V5 | DO (LC75853EM), TDIN, DKIN, SKIN, FF-REW | 0.7 Vpp Voo v
TR TAPE, 5D, DIR, PANEL IN 0 0.3Vpp v
Vi 2 HOLD 0 0.4Vpp v
Input low level voltage V3 STEREO 0 13 v
Vy4 KD, K1, K2, K3 0 0.2Vpp v
Vi 5 DO (LC75853EMW), CDIN, DKIN, SKIN, FF-REW 0 0.3 Vpp Vv
Fin? XIN 4.0 4.5 5.0 MHz
Fin2 FMINV|y2, Vpp1 10 130 MHz
Input frequency L NS, " DD
Fin3 AMIN (LW, MWV, 3, Vppt 05 10 MHz
Find HCTR:V 4, Vpp 1, 0.4 12 MHz
Vit XIN 0.50 1.5 Vims
VN2 | FMIN 0.10 15 Vims
Input amplitude
Vind | AMIN 0.10 1.5 Vrms
Vind HCTR 0.10 1.5 Vims
Electrical Characteristics for the Allowable Operating Ranges
- Ralings
Parameter Symbot Conditions - Unit
min typ max
Power down deteclion voltage VpET 2.7 3.0 33 v
HOLOG, TAPE, S0, DIR, PANEL IN, STEREO:
' | vi=s5Y 30 pA
2 XIN:V|=Vpp=50V 2.0 5.0 15 pA
I3 FMIN, AMIN, HCTR: V|, =Vpp = 5.0V 4.0 10 30
Input high level current il = "DD bA
It KO, K1, K2, K3: V| =Vgp =60V 50 WA
CDIN, DKIN, SKIN, FF-REW, DO (LC75853E/W):
lns Vi=Vpp=50V ' 3.0 WA
llHB AlN: V| = VDD 0.01 10 nA
|||.1 HOLD, TAPE, SD, DIR, PANEL IN: V) = Vss 3.0 WA
2 | XIN:V)=Vgg 2.0 5.0 15 pA
Inout low level ' L3 FMIN, AMIN, HCTR: V, = Vgg 4.0 10 30 HA
input low [evel curren p————————
P ¢ TDIN, DKIN, SKIN, FF-REW, DO (LC75853E/W):
Wt | v =vgg 30 kA
I|L5 AIN: V’ = VSS 0.01 10 nA
Input fioating voltage Vie Ko, K1, K2, K3 0.05 Vpp \
Pull-down resistance Rpp KO, K1, K2, K3: Vpp =5V 75 100 200 kQ
|OFFH1 EO: Vo = VDD 0.01 10 nA
T0,T1, T2, T3, T4, RES, CDIN, DKIN, SKIN,
lorru2 | FF-REW, DO (LC75853EMW): Vg = Voo 30 HA
Cutput off leakage current lorrHd | BEEP, AMUTE: Vo = 13 ¥ : 50 HA
lorr1 | EQ: Vo =Vss oM 10 nA
T0,T1,T2, T3, T4, RES, CDIN, DKIN, SKIN, E
lorFL2 | FF-REW, DO (LC75853EMW): Vo = Vag 3.0 A

Continued on next page.
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LC7233N-8818

Continued from preceding page.
Ralings
Parameter Symbol Conditions - Unit
min typ max
Vou! T0,T1, T2, T3, T4, RES: Ig = =1 mA Vpp-2.0 Vpp-1.0 Vpp-05 v
Vou2 | CE, CLK, DI (LC75853E/MW); Iy = —1 mA Vpp—1.0 v
Vou3 EQ: Ig = 500 pA Vpp=-1.0 v
Vond XOUT: g = 200 pA Vpp—-1.0 \
Qutput high tevel voltage BAND1, BAND2, MODE, FMLOW, CE, CLK,
DI {LC7538JMD), LOUD, IFCNT, MO/ST, LOC,
VouS | POWER, CDOUT, NR1, NR2, MTL, APS, Vop~1.0 v
MUTE, DKOUT, LEDFLSH, T5, T6, T7:
lo = —0.1 mA
Vorb COM1, COM2: |5 = 25 pA Vpp-0.75 Vpp—-05 Vpp~0.3 v
Vo TO,T1,7T2, T3, T4, RES! Ig = 50 pA 05 1.0 20 v
VoL 2 CE, CLK, DI (LC75853E/W): I =1 mA 10 v
VoL | EO:lp =500 pA 0] v
Vo4 | XOUT:1g =200pA 10| v
BAND1, BAND2, MODE, FMLOW, CE, CLK,
Quiput low level voltage DI (LC7538JMD), LOUD, IFCNT, MO/ST, LOC,
VoL5 | POWER, CDCUT, NR1, NR2, MTL, APS, 1.0 v
MUTE, DKOUT, LEDFLSH, 75, T, T7:
Ig = 0.1 mA
Vorb AQUT: lg = 0.5mA, AIN=13V 0.5 v
Vo7 | COM1, COM2: I = 25 pA 0.3 0.5 0.75 v
Vo168 | BEEP, AMUTE: Iy = 5 mA 0.75 (150 £ 2.0 {400 Q) v
Output intermediate level voltage Vi COM1,COM2Z: Vg =5V, Ig=20 pA 2.0 25 3.0 v
lpp? Vpp1: Fin2 = 130 MHz 15 20 mA
lon2 | Vpp2: (Hold mode: see Figure 1.) 1.5 mh
Vpp = 5.5 V, oscillator stopped, Ta = 25°C
Supply current lbo? | (Backup mode: see Figure 2.) 5 A
Vpp = 2.5 V, oscillator stopped, Ta = 25°C
Ioo4 {Backup mode: see Figure 2.) 1 pA
30p
| ® l
CJ 4.5MHz
30p XIN VDD l
XQuT STEREDO
FMIN
AMIN
LC7233N
HCTAR HOLD
-BB818
TEST1,2 *]
”r T

Note: * K0, K1, K2, K3, TAPE, SD, DIR, PANEL IN, DO (LC75853E/W)
All ports other than those specilied above are left open.

Figure 1 Ipp2 In Hold Mode

Aoz4a485

Unit (capacitance: F)
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LC7233N-8818

aop
= -®
L3I 4.5MHz l
3op XIN vDD
| XoUuT
EMIN STEREOQ
AMIN
LC7233N
HCTRA
_ BB818 T5TE
TEST1,2
*q
7r nr

AD244B6
Note: All ports other than those specified above are left open. Unit {capacitance: F)

Figure 2 Ipp3 and Ipp4 in Backup Mode

Radio Receptlon Frequencles

Frequency range Fref Step IF IF count Diode matrix
Aren Band X \ FM {MHz) tolerance (1:On_0:0ff)
FM, SW:MHz AM: kHz iHz kHz
‘ A L B VY Yo kM2 [Bz]B1]80 [Lwe|iwi| SHIFT
FMa 87.5— 107.8 25 200 10.7 +10
USA MW a 530 — 1720 10 10 450 13 ojojofojo} o
- FMb 87.5 — 108.0 25 100 10.7 +10
MW a 530 — 1720 10 10 450 13 ojojojriogp o
Southeast FMc B87.5 —108.0 25 50 107 +10
Asia MW h 531 — 1620 9 5 450 9 0100131 1
87.5 — 108.0 25 50 107 +10 o o
FMc 531 — 1620 9 g 4501450 3
Mw c eeemerembsarraminban e ........i.é..%.......... TR 0 1 0 T T on
\Wa 163 — 278 1 19 | asomse 06 o1
87.5— 108.0 12.5 25 10.7 10 ol o
FMd 531 — 1620 9 3 4501459 +3
MW |reermrmnimesmmmmms s o frorassnnee s B t o] o oo oA
LWa 153 - 279 1 19) | asorse 106 o1
Europe
87.5 — 108.0 25 50 107 +10 o | o
FMe 531 — 1620 4501459 13
MWc ST TTYTT T TE (LT1T] ........:I.é.}.......... BTIYI IR L LTI I e o D 1 0 ....... 0]1
LWb -
146 — 200 450/459 06 1 ]
87.5 — 108.0 125 a5 107 +10 o | o
FMd 531 — 1620 5 8 4500459 13
MWeE o e s RSP RU RRRGIN JOOP YA N el 1L Q| O [ v O/
LW b . 107
146 — 200 1 1(9) a50/a55 06 1]0
FMe 76.0 — 50.0 25 100 -107 £10
Japan MW o 522 — 1628 9 g 450 3 1101 {of0 0
- FMb 87.5 — 108.0 25 100 10.7 £10
Saudi Arabia MW f 531 — 1602 o 9 450 +3 1 o011 0 0 1
, FM -87.5—108.0 25 | 100 -10.7 £10
South Africa MW g 531 — 1602 9 9 450 +3 1 01 1] 1 +]
65.0 — 74.0 5 30 10.7 +10
East Europe FMg 87,5 — 108.0 25 50 10.7 +10 1lol1]1]lo] o
MWe 531 — 1620 9 9 450 +3

Note: 1. I Europe, the diode matrix SHIFT setting is used for IF selection.
2. The step size “(9)" refers 1o the slep size in auto-tuning moda when IF counting is not periormed.
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LC7233N-8818

Key Matrix (LC75853E/W)

[————EN K1 Ki2 KI3 Kla KI5
out
M1 M2 M3
MTL DNR APS
KS2 M6 LOUD/RMON MO/ST UP/T-UP DOWN/T-DOWN
KS3 BAND/ILLA POWER V-SEL v-up V-DOWN
KS4 PS/AMEM VF SCAN UP SEEK UP SEEK DOWN
KS5 LOC DISPLAY cD MUTE
Dlode Matrix (DIMRX)
KO K1 K2 K3
A A A A
TO 8o B1 B2 IFSHIFT
A A A A
T FMBO FMB1 w1 Lwa
A A A A
T2 IF COUNTO IF COUNTH COLON CLOCK
A A A A
T3 DOUBLE FUNCTION 0 DOUBLE FUNCTION 1 DOUBLE FUNCTION 2 FM GNLY
A A A A
T4 FADER EVR ON/QFF VF AUTORETUNE POWER OFF
CLOCK ON
A A A A
T5 NRC PRIORITY POWER SW VF SELECT
A A A A
16 AUTO500 CD SELECT RMON FF/REW AM STEREO SEL
. A A A A
T? -20dB ACC OFF MW2 SEL LED FLASH SEL
ALARM SEL
= ~ Momentary switch
i
A L
= T Diode matrix

AD2446
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LC7233N-8818

PIn Functions

Name

o

Allocation

Active

Function

Handling when unused

XIN

4.5 MHz crystal oscillator connection

TEST2

Ground connection

PG3

TAPE

Tape Input detection

Connact directly to Vpp.

PG2

sSD

Signal that reports slation reception during auto tuning

PG1

DIR

HL

Tape direction display: The “ D> * symbol is displayed on a high input,
and the “=] " symbol on a low input.

Connect directly to
Vss or VDD'

PGO

PANEL IN

Detachable panel infout detection: low indicates in, high indicates out.
A 250 ms chatter rejection period is provided.

Connact directly to Vgg.

PH3

Outputs a 50 ms 4.4 kHz pulse when a key is prassed.

In VE moda, if the SKIN signal was high lor 25 seconds (checked at
approximately 25 ma intervals), this pin outputs an alarm signal and
the LC7233N-8818 starts an auto up search lor a low SKIN signal
when a diode matrix VF SELECT setting of 0 is usad. Since this pin
uses an open drain output circuit, connect a pull-up resistor to this
pin.

Open

PH2

o

AMUTE

Audio mute out. When low, the LC7233N-8818 sends a “-79 dB” data
massage to the LC7538JMD. This pin is low when HOLD Is low (clock
enabled).

Connect a pull-up resistor 1o this pin sinca it uses an cpan drain output,

Must be used.

PF3

CE

Connect to the LC75853E/W CE pin.

Must be used.

10

PF2

CL

Connect to the LC75853E/W CLOCK pin,

Must be used.

"

PF1

DI

Connect to the LC75853E/W Dl pin.

Must be used.

12

PFO

—|o|0o|o

Do

Connect to the LC75853E/W DO pin.

Must be used.

13

PE3

When this pin goes low, the LC7233N-8818 turns on the CD display,
switches to CD mode, and sets tha COOUT pin high. If the CD kay s
prassed again in this state, the LC7233N-8818 tuns off the CD
display and sets COOUT low. Similarly, if the CDIN pin goes from low
to high, the LC7233N-8818 turns off the CD display and sets COOUT
low. Note that the CD state cannot be switched with only the CD kay
if CDIN is high.

The CD has the highest priosity, with the 1otal priority order baing:

CD » TAPE » RADIO.

Connect to Vgg.

14

PE2

In products for the European market, when the LC7233N-8818 is in
VF mode and either tape or CD mode, the LC7233N-8818 will switch
to radio mode allowing ARI broadcasts to be received if a low level Is
input to this pin (more precisely, if this signal is low three times in a
row at 26 ms intervals). Also, after an SK SEEK, 250 ms after SKIN s
determined to be Jow the LC7233N-8818 performs a DK
determination.

Connect to Vpp.

15

PE1

If this signat goes low in FM mode with the diode matix VF SELECT
setting set to 1, the SK display is turned on. This does not depend on
the orvoff state of the kay. When th key is pressed the
LC7233N-8618 starts a search for & low SKIN signal. The LC7233N-
8818 checks the signal about 375 to 500 ms after an SD is
determined to exist, and if low, that channel is held, Thereafter, if a
high level continues for 25 seconds (checked every 25 ms) the
LC7233N-8818 starls an auto-retune operation. The LC7233N-8818
checks the SKIN signals in M1 to M6, skipping over channels with
high SKIN signals and stopping at the first channel with a low SKIN
signal.

Connect to Vpp.

16

PEO

FF-REW

If this pin goes high when the LC7233N-8818 is in tape mode, the
LC7233N-8818 switches to radio monitor mode, Also at this time, the
currently displayed scan display Rashes al a 1 Hz rate.

The LC7233N-8818 remains in tape mode while this pin is low,

Connect Lo Vgg.

17

PC1

Connected to the LC75853E/W RES pin

Open

18

PCO

T4

Diode scan out

Open

19

PB3

T3

Diode scan out

QOpen

PB2

T2

Diode scan out

Open

21

PB1

T

Diode scan out

Open

22

PBO

To

Diode scan out

Open

PA3

K3

Diode scan in

Open

24

PA2

K2

Diode scan in

Open

25

PA1

K1

Diode scan in

Open

26

PAD

—|—=]—]—|e|0|0o|C|OC]jC

KO

Tl T|—

Diode scan in

Open

Continued on next page.
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LC7233N-8818

Continued from preceding page.
Pin Name o Alocation Active Function Handling when unused
27 823 (o] 15 H Diode scan out Open
28 S22 0 Te H Diode scan out Open
29 521 O T7 H Diode scan out Cpen
Qutputs a high level for 0.25 second and a low level for 0.75 second
whaen PANEL IN goes high. However, the LC7233N-8818 only
30 520 o LEDFLSH H performs this operation when the diode matrix LED FLASH setingis | Open
0.
Kl 519 (o] DKOUT H QOutputs a high leval when DKIN goes low. Open
' lnverted by the mute key. When high, the volume level display llashes
32 s18 o MUTE H ata 1 Hz rate. Valid when HOLD is high and main power is on. Open
In tape modse, outputs a high level when the APS display is lit, and a
a3 517 o] APS H low level when that display is off. Valid when HOLD is high and main Open
power is on.
In tape mode, outputs a high level when the MTL display is lit, and a
34 S16 0 MTL H low levet when that display is off. Valid when HOLD is high and main Open
power is on.
In tape mode when the diode matrix NR setting is 1 {i.e., when DNR-
C is selected), outputs a high level when the DNR display and the C
35 515 o NR2 H in the preset CH digit are lit, and a low level when thal display is off. Open
Valid when HOLD is high and main power is on.
In tape mode, outpuls a high level when the DNR display and the B in
a6 S14 (4] NR1 H the preset CH digit are lit, and & low lavel when that display is off. Open
Valid when HOLD is high and main power is on.
a7 S$13 0 cDouT H CD source switch (See the CDIN pin description.) Open
Cutputs a high level when the power is on {when the dicde matrix
a8 812 o POWER H POWER SW setting is 1 and the key is on). Outputs low Open
when power Is off,
In radio mode when the LOC display is lit, outputs a high leve! anly
] SN 0 LOC H during seek or scan when a seek or scan is started. Outputs low Open
when display is off. Valtid when HOLD is high and main power |s on.
In radio mode during FM reception {including VF and radio monitor),
outputs a low level when the ST display i lit, and a high leval when
that display is off. Howaver, note that this output is enabled for the US
40 s10 o MOiST H and Japanase MW band when the diode matrix AM ST SEL setiing is | OPen
0, Outputs a low level in other modes, i.e., tape or CD mode, and
when HOLD is low (clock enabled).
This signal switches the IF counter butfer on and off. Qutputs a high
41 S8 o) IFCNT H level only whan there is an SD during auto search, otherwise cutputs | Open
a low.level.
Outputs a high level when the LOUD display is lit, and a low level
42 S8 o LOUD H when that display is off. . Open
Valid when HOLD Is high and main power is on.
43 57 O DI H Connected 10 the LC7538JMD DATA pin. Open
44 S8 o cL HL Connected 1o the LC7538JMD CLOCK pin. Open
45 S5 o] CE H Connected to the LC7538JMD CE pin, Open
Outputs & high level when the FM band is from 64.0 to 74.0 MHz, and
48 84 o FMLOW H a low level when the FM band is rom 87,5 1o 108.0 MHz. Cpen
Qutpuis a high level in radio mode, including when DK is on, and
47 Sa o] MODE Ht outputs a low level in tape ang CD modes. Cpen
Outputs a low level when HOLD is low and PANEL IN is high.
These signals change as shown in the table below when the band
key is pressed.
48 82 O BAND2 HA BAND BAND1 BAND2 Note
MW 0 0 Including tape and
€D modes Mus! be used.
LW 0 1
FM 1 0
49 S1 (¢] BAND1 HL Including times when
VF 1 1 DK is on
Note: ©=Low, 1 = High
50 COom2 0 . . )
—_ - These pins are left open in normal operation.
51 COM1 0

Continued on next page.
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LC7233N-8818

Continued from preceding page.
Pin Name [l[o] Allocation Active Function Handling when unused
Datects the external power switch on/olf state.
When HOLD goes from high to low:
_ __ » When the clock is enabled: The oscillator I8 not stopped and the
52 ¢ HOLD ' HOLD L clack continues to count. {Hold mede; Ing = 1.5 MA typ) Must be used.
* When the clock is disabled (when the diode matrix LED FLASH
satting Is 1): The oscillator is stopped and the LC7233N-8818
antars low power mode. (Backup mode; Ipp = 5 pA max)
53 ADI | Vg5 — Connected to Vgg. Conneci directly to Vgg.
Inputs the FMIF and AMIF signals. Input an AC coupled signal of 100
mV rms or over, See the dascription of the dicde matrix IFCOUNTO Conneci directly to Vigg.
54 HCTR { HCTR "" and IFCOUNT1 settings.
Tolerance: FM £10 kHz, MW 43 Hz, LW + 0.6 kHz
When HOLD is high, the [__] display is turned on 500 ms after a low
level inputin radio mode (FM or VF) only, Display starts 500 ms afier
55 SNS ! STEREO L HOLD goes from low to high. However, this function is also enabled Connect directly to Vpp.
in MW mode in products for the US and Japanese markels when the
diode matrix AM ST SEL setting is 1.
56 VDD — _— -— +5 Vinput _—
FM local oscillator input ]
57 FMIN I - - Input an AC coupled signal of 100 mVrms or over. Connect directly to Vgs.
AM local oscillator input :
58 AMIN ! - - Input an AC coupled signal of 100 mVims or over, Connect directly Io Vss.
59 Vsg — — — Connected to ground, —
4] EO 0 — —_ Phase comparator output: connected to tha LPF input. Must be used,
61 AIN | —_ — LPF amplifier input Connect directly to Vgg.
62 AQUT 0 - — LPF amplitier output Connect directly to Vgg.
63 TEST1 | — — Connected to ground. —
64 XOuT e} —_ — 4.5 MHz crystal oscillator connection —_

Diode Matrix (DIMRX) Select

0: without diode, 1: with diode

Diode matrix On/ !
name off Function
Clock function enabled.
0 12 He: USA, Japan, Saudi Arabia, South Africa, Southeast Asia
CLOCK 24 Hr: Europe, East Europe
1 Clock function disabled.
0 CD function disabled. CDIN disabled. The COOUT pin outputs a tow level. Connect CDIN to Vpp.
CD SELECT CD function enabled. When CDIN is low CDOUT will be high, and when CDIN is high COOUT will be low. The CD key is also
1| enabled. (See the item on the CDIN pin.)
BO
B1
B2 !
IFSHIFT —_ See the reception frequency table.
Lwi
Lw2
FMB1 | FMBO Number of presst FM stations
0 0 FM1, FM2, FM3 (18 stations)
FMBO 0 1 FM1, FM2 (12 stations)
FMB1 [T
1 M1
1 1 litegal value
0 The FiM, MW, and LW bands are enabled.
FM ONLY 1 Only the FM band is enabled. The band key is disabled. The number of FM bands depends on the diode matrix FMB0 and FMB1
gettings.

Continued on next page.
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LC7233N-8818

Continued from preceding page.
0: without dicde, 1; with dicde
Dicde matrix Ont .
name off Function
0 DNR C is disabled, The NR key switches noise reduction between off and NR B. DNR is displayed.
DNR C is enabled. The NR key switches noise raduction from off to NR B to NR C to off.
KEY on Oft NR B NRC
NRC Display (digit 1) Oft :_l ‘ONR’ . : ‘DNR'
1 — [
b NR1 L H L
in
NR2 ‘ L L H
The mode is displayed in digit 5.
POWER SW 0 The power is turned on and off using the HOLD pin. See section 9, "Power Connection Examplas.”
1 The power is turned on and off using the power key. See section 9, "Power Connection Examples.”
0 Clock display takes priority,
PRIORITY e il ty — When the clock function is enabled (the dicde matrix CLOCK setting is 0).
1 Frequency, tape, or CD display takes priority.
Enabled/ .
IFCOUNT1 | IFCOUNTD | gieahiad HCTR pin Note
0 0 Enabled { FMIF/AMIF For use with FMIFZ/AMIF singte pin tuner ICs.
0 Enabled | AMIF only
1 Disabled | Connecled to GND. | LW seek is performed in 9 kHz sleps.*
COLON 0 The clock colon display Is always lit.
1 The clock coton display flashes at 1 Hz.
VF Q In VF mode, the LC7233N-8818 retunes if SKIN is high continuously for 25 seconds. Howaver, note that an alarm is output,
AUTORETUNE| 4 In VF mode, the LG7233N-8818 does not retune aven if SKIN is high continuously for 25 seconds. Note that no alarm is output.
0 VF mode disabled.
VF SELECT rote TP
1 VF mode enabled.
POWER OFF 0 The clock is not displayed when the main power is turned ofi.
CLOCK ON 1 The ciock is always displayed when the main power is turned off,
0 An electronic volume function is builtin.
EVR ON/OFF o Ak b —
1 An electronic volume function is not built in. Nor is it displayed.
0 A fader function is built in. The V-SEL key switches the lader as follows.
e VOLUME — BASS —» TREBLE — BALANCE — FADER =
FADER ———
1 No fader function is builtin,
r~ VOLUME — BASS —» TREBLE — BALANCE -]
M1, M2, and M3 can be independently selected with the radic mode and tape mode double function keys as shown in the table below. A
“—" entry indicates that thera is no double function.
FUNCTION2 FUNCTION1 FUNCTIONGQ M1 M2 M3
0 0 0 —_ — -_
DOUBLE g 0 ! ML = =
FUNCTION 0 0 1 o NR - -
FUNCTION 1 0 1 1 MTL NR —
FUNCTION 2 Y 0 0 APS _ _
1 0 1 MTL APS —_
1 1 0 NR APS -
1 1 1 MTL NR APS
The LC7233N-8818 swilches to radio monitor mode regardless of the state of the radio monitor key when a high level is input to
RAMON o the FF-REW pin. The RMON display flashes ata 1 Hz rate. '
FF/REW The LC7233N-8818 switches 1o radio monitor mode when the RMON key is on, the RMON display is Jit, and a high leve is input
1 1o the FF-REW pin. The RMON display tiashes at a 1 Hz rate, Invalid when the RMON display is off.
1] The UP/DOWN keys perform manual up/down tuning operations.
AUTOS500 ; The UP/DOWN keys lunction as T-UP/T-DOWN keys. )t one of these keys is pressed for less than 500 ms, a manual tuning

operation is performed, and il pressed for more than 500 ms, a seek tuning operation is performed.

Note: # The seek for a manual up or down jumps in 9 kHz steps.

Continued on next page.
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Continued from preceding page.

0: without diode, 1: with diode

Diode matrix On/ .
name oft Function
AM ST SEL 0 The MO/ST key is disabled in the MW band when Japan or USA is selected.
1 The MO/ST key is enabled in the MW band when Japan or USA Is selected.
0 When the MUTE key is pressed and the MUTE output goes high, a ~79 dB data [tem is sent to the electronic volume control IC.
-20dB When the MUTE key is pressed and the MUTE output goes high, a data item for only —20 dB fess than the current volume is
1 sent to the electronic velume control IC.
When the LC7233N-8818 enters the ACC OFF state (when HOLD is low) & panel removal reminder atarm is not output from the
0 { ALARM pin.
When the LC7233N-8818 enters the ACC OFF state {HOLD is low) a panel removal reminder alarm will be output from the
ALARM pin, The alarm signal frequency is about 4.4 kHz, and lasts for about 20 seconds.
ACC OFF 250~375ms 1~1,258
ALARM SEL L H i
‘ i i [~
; About 20 s E
AQ2Z448
0 There is no MW2 band, and only the MW band is displayed.
MW2 SEL When there is no LW band, the MW2 band is added, and these bands are referred to as MW1 and MW2. The display for MW1 is
1 “MW I”, and the display for MW2 is "MW II",
A pulse {high for 250 ms, low for 750 ms) is output from the LEDFLSH pin in the ACC OFF state (HOLD is low) when PANEL IN ~
LED FLASH © [lshen = —
The LEDFLSH pin remains low when the LC7233N-8818 enters the ACC OFF state (when HOLD goes low) and PANEL IN is
1 high. At this time the LC7233N-8818 enters backup mode if the clock function is disabled.

LCD Display Pattern (1/3 Duty, 1/3 Blas)

1. Digit Position

2+ (4.
FM IL1 I I Iz,‘ l l |
r ibe 2g

MW II

2c
LN &7 | | | lz’ I I\I
ibe 28 2d

Loc

RMON

2o 3n s LU CH ONR

RO

oz

¥

. .00000008000

L8 L7 L8 L9 LD L1i

METAL

AQ244a0
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« LC75853 LCD pattern layout

COM3 COM2 coM
514 1 n M
815 1" 1™ Mw*2
S18 =3 ST Lw
S17 RMON VF LOC
S8 ibc F SK
519 2t . 2e 2d
20 2h 2g 2i
S21 - 2a 2b 2c
522 a 3e 3d
523 (] 3g 3i
8524 3a 3b 3c
825 a4t 4e ad
526 4h 4g 4
827 4a 4b 4c
S28 5f Se 5d
529 c2*3 5g R
30 Sa 5b B¢
S31 L + -
832 AM PM LOUD
$33 8f 6o 6d
S34 CH 6g >
835 6a 6b 6c
836 DNR APS <]
S37 L10 L11 METAL
S38 L7 L8 Ls
539 La LS L6
540 L1 L2 L3
Note: 1.1{!) refers to the left side. |{r) refers to the right side.

2. ltis possible to display only the MW segment when only MW1 is enabled.

3.c¢2 is shared between the clock colon and the frequency dp.

4.R is shared betwean the Rear and Light displays.

2. Segment Pattern .
s34 536 s3e 8540

514

516 S1 g3z
i

jw\g sl

517

a8 sao sae
619 s21

1
AN

199000

T T

Loc

is=dui

METAl—

AD2450
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3. Common Pattern
COM3 COMZ COM]

—F M : AM — [AP S
MW T pd —/'_<I_
| L B M
__Ir::c SV |_|I7 \4 = I—L/ |//lP L(;IID
I T
Display Examples
1. Tape
I
T —
DDD METAL
2. Volume
S N I T —
R =
ool
s Batamce T

BALANCE

F¥ I1

| 0ooon-

Loc
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. Bass

. Treble

. Fader

. CD

. FMVF

BASS

sl B —
= —
. 0004 .
T | ‘ | oo
I N —
] DDD + METAL
o T —
| 1] =
~ o goooooooon
| 1
| 1]
I

R L
L T R ) N T
- ogougotg o o
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9. MW

MKW

MW —

10. CLOCK (12 Hrs)

CLOCK (12Hr&)

—
3
—3
l:]‘
1
[ ]
—1
(-

11. CLOCK (24 Hrs)

CLOCK (24rrs)

s

+

Key Functions
1. MltoM6

« Radio mode

LouD

LQuD

ONR

HMETAL

DNR

—

METAL

AD24BA

In radio mode, these keys are used for writing to and reading from preset memory. When one of the M1 to M6
keys is pressed, if it is released within 1.5 seconds, then the corresponding memory contents are recalled. If it is
held down for over 1.5 seconds, then the currenily displayed frequency is stored in the corresponding memory.

» Tape mode

In tape mode, the M1, M2, and M3 keys function as tape control keys. The function of these double function keys

can be selected by changing diode matrix settings.
* VF mode

In VF mode, the M1 to M6 keys have tning functions during tape and radio operation,
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. UPT -UP._ DOWN/T-DOWN
» When the diode matrix AUTOS00 setting is 0.

Each time one of these tuning keys is pressed the frequency is increased or decreased by one step. If a tuning key is
held down for over 500 ms, the frequency is advanced rapidily at about 70 ms per step. When the frequency
changes from band edge to band edge, the LC7233N-8818 pauses for about 500 ms.

= When the diode matrix AUTOS500 setting is 1.

When these keys are held down for less than 500 ms they function as manual tuning keys, and when held down for
over 500 ms, the LC7233N-8818 enters seek mode.

Both of these functions are valid when HOLD is high, PANEL IN is low and main power is on,

In VF mode, these keys function as seek up and seck down keys,

. DISPLAY + UP/T-UP

When the time is displayed, pressing these keys at the same time adjusts the minutes setting, Each time these keys
are pressed and held down for Jess than 500 ms the time setting is advanced by one minute, and if they are held down
for over 500 ms, the time seiting is advanced at eight minutes per second. These operations reset the seconds setting
10 zero,

. DISPLAY + DOWN/T-DOWN

When the time is displayed, pressing these keys at the same time adjust the hour setting. Each time these keys are
pressed the time setting is advanced by one hour, and if they are held down for over 500 ms, the time setting is
advanced at four hours per second. The minute and second settings do not change due to this operation.

. SEEK UP, SEEK DOWN

These keys automatically search for a station broadcast and lock onto the received station. If the SCAN key is
pressed during a seck, the LC7233N-8818 switches to scan mede. Therefore, if the SCAN UP key is pressed during a
downward seck, an upwards scan is started. Also, during a seek up (down), if seek down (up) is pressed, a seek down
{up) operation is started. The search mode is cleared by pressing the same key a second time. When the frequency
changes from one band edge to another, the LC7233N-8818 pauses for 500 ms. The search speed is 50 ms/step for
FM and 70 ms/step for AM.

These functions are valid when HOLD is high, PANEL IN is low and main power is on.

. SCANUP

The scan function automatically searches for the next station, and when a station is found holds that station for 5
seconds (with AMUTE at the high level) and flashes the channel display. Pressing this key once more during that
interval causes the LC7233N-8818 to hold at that station. If no user action occurs during that 5 second interval, the
search resumes.

Pressing the SEEK DOWN key during a scan starts a downward seek operation. Scan mode is cleared by pressing
the SCAN UP key a second time. When the frequency changes from one band edge to another, the LC7233N-8818
pauses for 500 ms.

The search speed is 50 ms/step for FM and 70 ms/step for AM.

This function is valid when HOLD is high, PANEL IN is low and main power is on.
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7. BAND/ILL1

» This key switches the band as shown below when released within 1.5 seconds.

|~FM1~*(F1\112)—>(F1\£13)—>MW—>LW—I

This function is valid when HOLD is high, PANEL IN is low and main power is on.

= Holding this key down for more than 1.5 seconds inverts the output of the LC75853E/W S1 pin from low to high
or from high to low. Ts initial state is the low level. This function is valid when HOLD is high, PANEL IN is low

and main power is on,

8. VF

Pressing this key in radio mode switches the LC7233N-8818 to FM band radio mode regardless of which band was
previously selected, The VF display is turned on and the BAND1 and BAND2 outputs go high. The SD pin is
checked 375 ms later (500 ms later if the previous band was the AM band) and after another 375 to 500 ms the SKIN
input is checked. If the input was low, the current frequency is held, and if high, an automatic SK station search is
started. When the input goes low, that frequency is held. (See the state transition diagram on page 18.)

The SK display is lit if SKIN is low, the mode is FM, and the LC7233N-8818 is set for European reception.

Key

Display state

Output state

BANDA

BAND2

VF

VF

Lit

Of

Note: * The state from the previous band.,

Pressing the VF SEEK key causes the LC7233N-8818 1o perform the operation shown in the table below based on
the VF mode and the SKIN signal state. '

) ) When, during a seek, .
VF XN When the VF key is When the SEEK kay is the seek key lor the same When the VF key is
(VF mode) pressed pressed direction is pressed pressed during a seek.
VF mode is turned on and . The LC7233N-8818 stops VF mode is turned on and
Off H an SK station search A normal stalion search at the frequency where an SK station search is
is started. is slarted, pressed. started.
, Tha LC7233N-8818 siops VF mode is turned on and
off L VF modea is turned on. A normal station search at the frequency where an 5K siation search is
is started. pressed, started.
VF mode is urned off and
. An SK station search is ‘ the LC7233N-8818 returns
On HL VF mode is turned off, started. The seek continues. to the slale prior 1o entering
VF mode.

* In tape or CD mode (when VF mode is off), the operation shown

in the table below is performed based on the

SKIN and DKIN signal states.
—_— N Operation when VF mede is switched from off to on by pressing the VF
SKIN DKIN key in tape or CD mode Mode
The LC7233N-8818 displays the frequency and starts an SKIN signal
seek up operation. The display reverts to tape or CD when a low level TAPE mode
@ H H SR
SKIN signal frequency is found. If DKIN is low, operation (D below is CD mode
performed.
The display remains in tape or CD display moda, if DKIN is Jow,
operation @ below is performed.
® If the diode matrix VF AUTORETUNE setting is 0, a retune operation is TAPE mode
L H performed il SKIN had been low for 25 seconds (checked every 25 ms). CD mode
The frequencies in M1 10 M8 are checked for a high SKIN signal, and if
none is found, a seek up operation is performed. )
@ L L The frequency is displayed and an ARI broadeast is started. VF mode
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When the radio monitor function is on and VF mode is switched from off to on, the radio monitor function is cleared
and operation (1) or (2) is performed.

» During power on (HOLD switching from Jow 1o high), SKIN is checked for 25 seconds, and a retune operation is
started if it was high. The frequencies in M1 to M6 are checked for a high SKIN signal, and if none is found, a seck
up operation is performed.

+ This function is valid when HOLD is high, PANEL IN is low and main power is on,

« VF mode is cleared by pressing the VF or BAND keys. However, the BAND key will not work when the TAPE
signal is low, CD mode is on, or the radio monitor function is on.

The figure below shows the state transition diagram for VF mode.

VF off mode VF on mode
RADIO TAPE CD
mode mode mode

[YEl | Peweron (AOLD = "H" and PANELIN = L")

VF on mode

oo vl PRSP PE T SEEEEEEEEEEE I bt bbb bbb d foteleiteiebintinblia S

The mosl recent CH is recalled. an
SKIN ="L” 8K chack is porformed and & DK DKIN =L
[chock is parformed 250 ma later. J .

SKIN ="H"

5K saek
Radio display

S5KIN = “H"
{for 25 seconds)

SKIN = “H"

RMON] + (EMON] +
FF-REW FF-REW
- oL

SKIN =L~

DRIR = “L"!
+ 2

FF - REW
= "

) DKIN ="L"

DK standby DK on
Tape (CD) display . DEIN = /", SKIN = ‘1" Radio display

AQBAEB

Note; 1. The radio menitor function is cleared at this time.
2. Keys are indicated in boxes.
3. When VF mode is switched from on to oft the radio monitor funciion is cleared if it was enabled.
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9. PS/AMEM

Pressing this key for under 2 seconds invokes the preset scan function, and pressing it for over 2 seconds invokes the
auto store memory operation.

This function is valid when HOLD is high and main power is on.
» PS operation

Pressing this key starts a preset channel search in increasing channel number order starting with the channel
following the currently displayed channel number. When no channel number is being displayed, the search starts at
channel number 1. If a station is being received, the AMUTE (which is high) is cleared for 5 seconds. The
LOC/DX swilch is set to DX regardless of its current setting state, and the channel number display flashes at a 1
Hz rate during the preset channel search.

This function is ¢cleared by pressing the PS key a second time,
The keys listed below will also clear this functions.
PS/AMEM, SEEK UP, SEEK DOWN, SCAN, UP, DOWN, M1 to M6, POWER, BAND, VF

Furthermore, it is also cleared by the HOLD signal going from high to low, or by the LC7233N-8818 entering tape
or CD mode.

The preset scan direction operates as shown below depending on the diode matrix FMB(, FMB1 and BO to B2

settings.
— FM1 — 2y — (FM3
M mode B2 — M3 —
= MW (1) & (MW2)
MW mode _1

« Auto memory (AMEM) operation

When this key is held down for over 2 seconds, the LC7233N-8818 starts the auto memory operation. This
operation is performed in two cycles, the first in local mode (with the LOC pin high) and the second in DX mode
(with the loc pin low). The search starts from the low end of the band and stores the stations found in order from
M1 to M6. If all memories were not filled in local mode, it proceeds to the second cycle.

— FM band
[FM1, FM?2 and FM3 selected] (diode matrix FMB0 and FMB1 set to 0 and 0)
+ When started from the FM1 band stations are stored from FM1 M1 to FM1 M6 .................51x stationg
+ When started from the FM2 band stations are stored from FM2 M1 to FM2 M6 .......ccceeenee Six stations
: When started from the FM3 band stations are stored from FM3 M1 to FM3 M6 ................. Six stations

[FM1 and FM2 selected] (diode matrix FMB0 and FMBI1 set to 1 and 0)
- When started from the FM1 band stations are stored from FM1 M1 to FM1 M6 .................Six stations
+ When started from the FM2 band stations are stored from FM2 M1 o FM2 M6 ................. Six stations

[Only FM1 selected] (diode matrix FMBO and FMB1 set to 0 and 1)
* When started from the FM1 band stations are stored from FM1 M1 to FM1 M6 ................. Six stations

[VF selected] (diode matrix VF SELECT set to 1)
- When started from the VF band stations are stored from VF M1 10 VFEF M6 .....cccocinnrcneen. Six stations
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— MW and LW bands

Initially the LOC pin is set high, and stations are stored in local mode starting at M1, If stations were not stored
through M6, the LOC pin is set to low, and storing continues in DX mode.

— When the LW band is not supported, i.¢., the diode matrix MW2 SEL is set to-1 (bands MW1 and MW2

provided)
: When started from the MW 1 band stations are stored from MW1 M1 to MW1 M6 ............. Six stations
: When started from the MW?2 band stations are stored from MW2 M1 to MW2 M6 ............ Six stations

|
During the auto memory operation, whatever band is selected, the channel number I__1 is displayed flashing at
a 1 Hz rate. When the operation completes, the LC7233N-8818 executes a PS search operation if any stations
were stored in memory. If no stations were found, the contents of memory channel M1 are recalled.

The following keys will cancel this operation.
PS/AMEM, POWER, BAND, VF,CD

Furthermore, this operation is also cleared by the HOLD signal going from high to low, or by the LC7233N-
8818 entering tape or CD mode.

10.CD

When the CDIN signal is low, pressing this key switches the LC7233N-8818 to CD mode. The CD display is lit and
the CDOUT signal is set high.

Key Display state Qutput state
- T Lit H

cb | |
_ A1 Oft L

If this key is pressed again CD mode is cleared, the CD display is turned off and CDOUT is set low,

When the HOLD input is high, this key switches the LC7233N-8818 to CD mode with the highest priority. CD mode
is not cleared by switching the HOLD signal from high to low and back to high again. Nor is it cleared by switching
the power from on to off and back on again.

This operation is valid when HOLD is high and system power is on.
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11. DISPLAY

When the clock function is enabled, i.e, the diode matrix CLOCK setting is 0, this key is nsed to switch the display
with that for the current mode, e.g. between clock and frequency display, clock and tape display, and clock and CD
display. This operation is valid when HOLD is high and main power is on,

This operation is valid when HOLD is high and main power is on or off.

Mode DIMRX “PRIORITY" = 0 (Clock display takes priority) DIMRX *PRIORITY" = 1
Frequency displa
DISPLAY DISPLAY | Off after 5 seconds l DISPLAY
[Clock display] ~—— e [Clock displa:
Flve saconds after Clock displa
* RADIO ke operation complele
RADIO ! = £ DISPLAY
mode Off after 5 seconds
. key Frequency displa
[ps/ameM], [ sEEx UP ], [SEEK DowN] [ scan].[ur].[oown] However, note that il a radio key is
pressed during clock display, the
[M1-ms].[ POWER],[ BAND] . JLoc LC7233N-8818 returns to frequency
display even if the 5 seconds have not
elapsed,
DISPLAY DISPLAY| O after 5 seconds l DISPLAY
TAPE Ciook display] ————+ ———— [Clock displa Clock displa
mode
» During tape input, tape display is pertermed for 5 seconds. DISPLAY
Off aher 5 seconds
-DISPLAY
DISPLAY DISPLAY [ Off after 5 seconds l,
co - - -
e Ciook daplay] ———~ —— (Clodkdpis
P
* During CD input, CD display is performed for 5 seconds. DISPLAY
Off after & seconds
CD displa
During tape or CD inpul SK search
I Freguency displa
SKIN = *L"
VF SK search DK off Alter 5 seconds
mode Frequency display] —— [Tape or CD display] ———— [Clock displa DK on St
DK on [
After 5 seconds Tape or CD displa

12, LOC

When this key is pressed in radio mode the LOC display is turned on. If the SEEK key or the SCAN key is pressed in
this state, the LOC pin goes high and a local search is performed. When the seek or scan function is cleared the LOC
pin goes low. (See section Timing-4.)

Key Display state Normal operation output state Search operation cutpul state
Loc Loc Lit L H
O L L

This operation is valid when HOLD is high and main power is on.
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13.

LOUD/RMON

» ‘When pressed for less than 1,5 seconds:

Pressing this key turns on the LOUD display and sets the LOUD pin to the high level. Pressing the key again tums
off the LOUD display and sets the LOUD pin to the low level. This operation also turns on and off the loudness
function implemented in the LC7538JMD.

Key Display state OQutput slate
Lit H
LOUD LOUD
OH L

This operation is valid when HOLD is high and main power is on.
« When pressed and held down for over 1.5 seconds:
1. When the diode matrix RMON FF/REW setting is 0:

This key operation has no effect. When the FF-REW pin goes high, regardless of the state of this key, the
LC7233N-8818 enters radio monitor mode temporarily. The RMON display flashes at a 1 Hz rate and radio
reception becomes possible.

2. When the diode matrix RMON FF/REW setting is 1:

When this key is pressed the RMON display lights, When the FF-REW pin goes high in this state, the
LC7233N-8818 enters radio monitor mode temporarily. The RMON display flashes at a 1 Hz rate and radio
reception becomes possible. Pressing this key again clears radio monitor mode and returns the LC7233N-8818
10 the previous mode.

Operations 1 and 2 are both possible in VF mode even in the DK wait (standby) state.

. ‘ FF-REW
Key Display State (setting state) L m
Lit {enabled) Lit Blinking at a 1 Hz rate
RMON
Oft (disabled) of

This operation is valid when HOLD is high and main power is on.

14. POWER (when the diode matrix POWER SW setting is 1)

15.

This key is used when the tact key in the key matrix controls the power. When this key is pressed the POWER pin
goes high and furthermore, the LC7233N-8818 switches to tape mode if there is tape input or to CD mode if CD is
on, i.e., if the CDIN pin is low.

MO/ST

When the LC7233N-8818 is in an FM radio mode (including VF mode), pressing this key wms on the ST display.
Pressing this key again tumns off the ST display.

Key Display state Qutput state
MO/ST ST Lt L
Off H

However, note that this operation is valid for both the FM and MW bands in producis for the US and Japanese
markets when the diode matrix AM ST SEL setting is 1. This setting can be specified independently for the FM and
MW bands (but not for each of the FM1, FM2, FM3, MW1 and MW?2 bands).
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16. V-SEL

When this key is pressed, a cyclic operation is started from the bass setting, which is the next item in the cycle. Five
seconds after the key is released, the LC7233N-8818 automatically returns to the volume control position and the
seven segment character display returns to frequency, tape, or CD display. However, if the V-UP or V-DOWN key is
pressed within 5 seconds, then five seconds after that key is released, the LC7233N-8818 automatically returns to the
volume control position and the seven segment character display returns to frequency, tape, or CD display.

|—' VOLUME — BASS — TREBLE — BALANCE -+ FADER —|
L *

Note: * When the diode matrix FADER setting is 1.
When this key is first pressed, the cycle always starts from the volume position.
17. V-UP and V-DOWN

These keys increase or decrease a level setting in 2 dB steps each time they are pressed. When DK is on, the volume
can be increased up 10 -30 dB. When the volume is ~30 dB or over, it remains at that level. D on

in0tanant -

When the V-UP or the V-DOWN key is held down for over 500 ms, the level setting is increased or decreased at a

» Volume mode 5

VOLUME —
(initial value: =50 dB)

down ==

150 ms/dB rate.
Display point 1 2 3 4 5 6 7 ] 9 10 11
Volume (dB) L -50 —42 =34 —26 -18 -12 -8 —4 -2 [}

When the value falls under the value listed in the lable, the display shifts 1o the next point.

« Bass/Treble mode

Initia valus  + +
(center)
l down
— +
l V-UP key
- +
(max)
l V-DOWN key
— +
Display points are turned oft sequentially.
l V-DOWN key -

nohl -
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The bass or treble is shifted at a 150 ms/step rate when the V-UP or V-DOWN key is held down for over 500 ms.

n

3 4 5 6 7 8 9 10 1"
3 4 5 6 7 8 9 10 1"

Display point ]
Step value 1

n

« Balance mode

1 2 3 4 5
Initial value D |:| I:I D I:l
(center)

10

nonl -

l down € » up
V-UP key
11
L I
l V-UP key =
1 2 3 4 b
- gubtd ;
{Right max)
l V-DOWN key
1 2 3 4 b 10 11
- gobdy g =
Display points are turnad off saquentially.
l V.DOWN key -

- D0

The balance is shified at a 150 ms/dB rate when the V-UP or V-DOWN key is held down for over 500 ms.

w
-

Display peint 1 2 S 6 7 8 9 10 11
Volume difference (dB}) -t -20 -8 -4 -2 0 -2 —4 -8 =20 —
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18.

19.

+ Fader mode

Initial value R
{center)
l down > up
V-DOWN key
10 11
F R
1 V-DOWN key Display points are turned on sequentially,
T 8 9 10 11
d Joogong e
(Front max)
l V-UP key
9 19 11
F R
Display points are turned off sequentially.
lv-upkey PR S .
1 2 3 4 5
- gUubotl ®
- (Rear max)

The fader is shifted at a 150 ms/dB rale when the V-UP or V-DOWN key is held down for over 500 ms.

Display point 1 2 3 4 3 [ 7 8 9 10 11
Volume difference (d8) -45 =20 -14 -8 -2 0 -2 -8 =14 20 —45

Mute

When the diode matrix 20 dB setting is 0, pressing this key sets the MUTE pin high and the AMUTE pin low, and
when the diode matrix -20 dB setting is 1, pressing this key sets the MUTE and AMUTE pins high. When the key is
pressed again the changed pins are returned to their previous state. The LC75853E/W volume setting is set to —79 dB
by this operation. Additionally, the volume level display (not including the + or — indicators) flashes at a 1 Hz rate. In
the initial state the MUTE pin is low,

ILL2 Port (the LC75853E/W pin 2)

The state of the LC75853 §2 changes depending on whether the LC7233N-8818 is in radio mode or tape mode,

RADIO TAPE or CD When HOLD is low, or in the initial state
52 (2 pin) H L L

Valid when PANEL IN is low.

This is optimal for two-color illumination control based on the mode when Ac is on (i.e., main power is on).
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Power Connection

1. POWER Key Systems (when the diode mairix POWER SW setting is 1)

5v
Mes |
vDD REG BATTERY
LC7233N —
510V
HOLD [ ReG | " e o
POWER POWER control output
K12
LC75853EW
POWER
KS3 ()
AJ2487
2. External Power Switch Systems (when the diode matrix POWER SW setting is 0)
sV
VoD { rES | BATTERY
LC7233N
Blo 10V — x
HOLD REG I
POWER SW  ACC SW
Ad2at58
State Transition Diagram
1. Normal Mode, Clock Disabled
’ POWERon
TAPE out RADIO mode [CDlon (CO on)
TAPE in (CDlon
TAPE out
RADIO
Monitor
1
(RMON] +
FF -REW
="H"
FF-REW
e
] ' [CDlen ]
[EDlon
TAPE mode J [@B)on (CO on) CD mode

AD2488
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2. Nommal Mode, Clock Enabled

POWER cn
RADIO mode
TAPE out {Clock display: when clock display has priority) CDion (CD on)
TAPE in - on
TAPE out
RADIO
Monitor
on
TAPE mode @“ CD mode
‘(Clock display) [CD]on (CD on) (Clock display)
ADZ480
3. VF Mode, Clock Disabled
POWER en
TAPE out RADIO mode on (CD on)
TAPE in on
VF en
SKIN =*L",
DRKIN ="

[¥Ron [VElon
TAPE mode on CD mode
[CDlon (CD on)

AD2461

Note: The radio monitor transitions have been omitted.
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4. VF Mode, Clock Enabled

POWER on
RADIC mode
TAPE out {Clock display: when ¢lock display has priority) on (CD on}
TAPEin on
4) VFon 4)
DEIN ="L" BKIN="L" DKIN="L"
DKIN="  TAPEow | DKN="1" | @0, DKIN - "I
on / [¥Flon
RADIO - DKIN ="1"
Monitor
RN = DRIN="T"
CREW DRN="H"
="L SKIN ="L")
I on \

TAPE mode

I [CDon (Tape iny

({Clock display)

on cD mlode
[CD] on (CD on) {Clock display)

Ad2462

Note: 1. Keys are indicated in boxes, However, note that when FF-REW is high (+ is on: based an the diode matrix RMON FF-REW setting) the
LC7233N-8818 goes to radio monitor mode.

2, on operaies [dentically when CDIN is low.

3. It VF is switched from off to on during radio monitor mede, radio monitor mode is cleared and the LC7233N-8818 switches to VF mode.

4, If DKIN goes low during radio menitor mode, radio monitor mode is cleared and SK broadcast begins.

Timing
1. T-UP/DOWN, SEEK, SCAN

Chennal __K [

1 i i
o : : W/ 77/40 ]
| i : o i
TFONT ; : ! : : | 5
E ': I: E H E Bdma E :
1 FMi1%0ms rFH130me, - 4 H
P AM170ms LAMiSOmel18ma; | Bma twalt} : .
' d f G T : 375 t0 500-ms i
check of SO
IF count stert chatk of SKIN
AQZ483
Note. 1. IF count tolerance
FM 10.7 MHz £ 10 kHz
MW 450 kHz 1+ 3 kHz
Lw 450 kHz £ 0.6 kHz

2. An SD check is performed for 10 ms if IF countis enabled, and for 15 ms if IF count is disabled.
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2. Manual Up/Down (both FM and AM)

; ! i : :
channes | 1 1 4 ) S { 4 A
E 500ms : 70ms i | E 200ms ?
r T 1 high llnul:—'—":
sage
low (hign
adgs

AD2484

3. VF Auto-Retune

The LC7233N-8818 retunes with the following timing if a high level on SKIN continues for more than 25 seconds in
VF mode.

. Initial value .
KIN check for M1 to M&: ’ M1 i NG
.. 30,0 100.7 { g87.% A\ 87.e a7.7 az7.a a87.8
l 300ms l ! toms ! SEEK up mode

' Tha timing is identical to that
for normal seek.

Retune establisheg check ol SD, SKIN Station found

AD2488
Note: 1. The liming for the VF preset memory search technique is shown in the figure below.
preset memory M1t X M2 ! X M3

1l

1

|

| :

1

S0 W/ |
1
1 b i
! 300ms ok !
[ — i 1 1
IFCNT i ! i 64ms
I T i
l Py :
T T 1
SKIN | Ll isSms (weit) { }
1 — ‘ 0
H A 375 to 500 ms !
| = ”l
check of 50D check of SKIN
AD2468

2. Ifthere Is no SD in a VF preset memory, a normal VF seek up operation is performed with liming identical to (1) above.
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4. LOC Pin Control
SEEK, SCAN, AMEM and VF auto-retune operations when the LOC display is lit.

SEEK] [SCAN] VFretune | |

channel X X X

Loc

AMUTE

[
. -
o
El
€

ADR2487

-
f 375 to 500 ms

[/ ]
1
.
!
‘I
;
)
)
.
.
I‘
:
1

|

check of SKIN

check of SD
if SDe" H' tSEEK up

Ad2468

6. Audio Mute (AMUTE)

(@ Key chattering rejection time (40 ms)

(@ Audio mute lead time and beep output (50 ms)

@ PLL data and display update processing (30 to 50 ms)
@ Audio mute trailing time

+ BAND and M1 to M6 keys, and a VF on to off transition

| 40ms | Some | 3010 50ms 500 to 625 ms

®Le  © ® |
)

1

)

AQR4O0

+» VF off to on transition (except for times when DX is disabled, TAPE or CDIN are low, or CD is on)

Fl

100 to 300 ms 750 t0 875 ms

@

40m S0me

@

ADZ470

Note: tem @ includes checking the SKIN signal.
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= UP, DOWN
s 5 :
—_— : :
! somu| Soms | 301050Ms 1 425(0260ms
ole | ® | ©
: : ;
AQRaT4
« PS (preset scan)
i H 1 V 1 H !
—_— i : : : :
! 40me | Soms | 30t050ms | tm walk | 14a  wait]| Bs i V1
PO @ @ ¢ P @ @ ! @ i we
: Lo 1 so=u P B0 H : T
L] 1 L] 1] 1 " 1 [}
!
80 chack S50 chack
AQ2aTZ
+ AMEM, T-UP/DOWN, SEEK, SCAN
| H H ' H
[} ] L3 . [l
—— : : : i
} a0ms | some "301050ms i } H 500 10 825 ms
role !l & I @ @ @
: T ED= U | BOw U § 80w W |
L} 1 L] L] 1]
AQ2ATY
» VF auto retune
50me :aotomrns E _____ i E 50010 625 ms [
968 @ ®@ | @ | @ | [©)
Retune determination i : i %
é VF preseat memory search and seek upi
1 1
l AQRATA

Note: AMUTE is not output for (a) through (f} when DK is disabled, TAPE or CDIN is low, or CD is on.
However, AMUTE is output during a band switch in (a).

7. Mode Changes
= For each mode, when:

— RADIO on
— RADIO monitor onfoff
— TAPE in/out

— [cD]onsoff

— CDIN=‘H'-» 'L’ - ‘H'

mode on.H I off.L
V H
H H
500 to 625 ms 500 to 6256 ms
AMUTE
@ @

AD2470
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« VF off to on (tape and CD in modes)

YF mode I an

3D determi-

r nation /— SK determination

off

1
1 1
1 1
1 1
1 Ll
SKIN ' '
1 F T
1378 ma | 375 to 500 ma T
e ——
1 1 L} . !
R T L | ,
ORIN : ! l ' :
I H .
" 1850ma; ™, '
! A DK determinalion '
1 ! 1
1 1
AMUTE ! I I
' 3 1
' ' 12510 250 s 1 !
! ( 1
! ! 1 :
DK gn{ diasplay TAPE (CD} ! X RADID X TAPE (CD)
i : ] i
1 BOms d L
Mode : ' : ' |
T I 1
! 1.05101.33 ! Gomet
AMUTE i
-
DK off{ display TAPE (CD)
e |
Mode 1
[

AD2476

8. Allowable Scan Direction Display Timing

SK display based on SKIN and ST display based on STEREO in FM radio also valid in AM radio mode when the
diode matrix AMST SEL setting is 1 and VF modes.

500 1o 625 ma

Foeo | .

Display disabled Display enabled (20 to 30 ms signal sampling)

AQ247Y

9. ALARM Output (VF mode)

If a high level SKIN signal continues for 25 seconds, an alarm signal (the sum of (approximately) 4.4 kHz and
(approximately) 2 Hz signals) is output, and a seek up operation is started.

(When the diode matrix VF AUTORETUNE setting is 0.)

|

11 11 1 1 LA L1

—_—
}

i
r
i

l

Z5n : ' ] ! ETY 1

250 to 375 ms h230sa

402478
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10.

11.

12,

Beep Output

A beep is output for keys that have two functions (M1 10 M6, LOUD/RMON, UP/T-UP, DOWN/T-DOWN, V-UP,
V-DOWN, BAND/ILL1 and PS/AMEM) so that the user can recognize which key was pressed. The beep is output
once (for presses less than 0.5, 1.5 or 2.0 seconds) or twice (for presses longer than 0.5, 1.5 or 2.0 seconds).

» One beep
Kay l
or2.0s b—r— 50ms
BEEP | |
» Two beeps
Kay | ; |
! Longer than 0.5,1. 5 cr 2.05}
v i50mal 100me [S0ms;
BEEP |
AORATD
Hold Mode

When the clock is enabled and HOLD pin goes from high 1o low, inputs from the FMIN, AMIN and HCTR pins are
disabled. The LC7233N-8818 enters a state where only the clock operates. This is referred to as hold mode,

EUWER] ons/oft
ROLO~ L'—* H* en.H | att.t
PANEL IN i d
vy : :
: :
E 50010625 mo
ettt W
AMUTE H
i
i
y HOLD mode
H
H
AD24480
Backup Mode

When the clock is disabled and the HOLD pin goes from high to low, inputs from the FMIN, AMIN and HCTR pins
are disabled, the 4.5 MHz crystal oscillator is stopped, and the LC7233N-8818 enters low power mode. This is
referred to as backup mode,

on/off .
HOLD=* L' W' on.H otf.L
PANEL 1IN i
- Hruet L * ! !

! i

: i

i 50010625 ms .
- o —— L
AMUTE !

Osgillator stopped

BACKUP mode

* Since the AMUTE pin goes to the high impedance
state, a pull-down resistor should be connected to
pull this signal 1ow in this mode.

Ad2481
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13. Timings when Detached

PANEL IN

LC75853 DATA

LC7538 DATA

RES

POWER

A R —

e

-

250ma;500ms

250me: 500me

| e——
250ms

I

Aoza@a

Note: Display data is transferred twice when the LC7233N-8818 is first brought up, and thereafter only when changed by some oparation.

» When a power key is used, i.e., the diode matrix POWER SW selting is 1

I the panel is removed and replaced in the power on stalg, the power is turned off.

« When an external power switch is used, i.e., when the diode matrix POWER SW setting is 0

If the panel is removed and replaced in the power on state, the power remains on.

Initial States

RADIO mode TAPE mode POWER on, HOLD = 'H' [PANEL IN = 'L}
+ Volume setting..........—50 dB
Band FM1 (low band edge) " CDolf
* NRB NRC oft o LOUD ..o
v MOYST ... SLETEO °
. » RADIO monitor ..........0ff
S OVF e O MUTE off g
v LOC.oeieeeeenenn DX (O O resmrsssses
« ILL1 L
¢ ALL2 s H
Tracking Point Frequency
Area Band M1 M2 M3 M4 M5 M6 Last channel
FMa, b B87.5 90.1 98.1 106.1 81.5 875 ars
UsA MW a 530 600 1000 1400 530 530 530
MW b 530 600 1000 1400 530 530 530
Southeast FMc 87.5 90.0 98.0 106.0 875 87.5 87.5
Asia MW h 531 603 999 1404 531 531 531
FMc, d a7.5 90.0 98.0 106.0 87.5 875 875
MW c 531 603 999 1404 531 531 531
Europe
LWa 153 160 200 260 153 153 153
LWhb 146 160 200 260 146 148 146
Ja FMe 76.0 78.6 83.0 B86.6 76.0 76.0 76.0
an
P MW e 522 603 999 1404 522 522 522
: . FM b 875 90.1 98.1 106.1 875 875 87.5
Saudi Arabia
MW f 531 603 099 1404 531 531 531
FM I a7.5 90.1 86.1 1061 87.5 875 B7.5
South Alrica
MW g 531 603 999 1404 531 531 531
FM g 65.0 740 87.5 94.0 65.0 65.0 65.0
East Europe
MwWe 531 603 099 1404 53 531 531

Note: 1. FM2, FM3 and MW2 load the lower band edge.

2. In Eastern Europe, FM2 and FM3 load 87.5 MHz.
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LC7233N-8818 Detachable System
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Unit {resistance: 2, capacitance: F)
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B No products described or contained herein are intended for use in surgical implants, life-support systems, asrospace

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 shalil:

(© Accept full responsibility and indemnify and defend SANYO ELECTRIC CO., LTD., its affiliates, subsidiaries and
distributors and all their officers and employees, jeintly and severally, against any and all claims and litigation and alf
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 litigation on

SANYO ELECTRIC CO., LTD, its affiliates, 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 guaranteed for
volume production. SANYO 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.

This catalog provides information as of July, 1995. Specifications and information herein are subject to change
without notice.
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