Ordering number: EN34350 —|

CMOS LSI

L No. 34350 / / LC7234-8460

Single-chip PLL and Microcontroller
with LCD Driver

Preliminary

OVERVIEW PINOUT

The LC7234-8460 is a single-chip microcontroller that
incorporates a phase-locked loop (PLL) and a liquid
crystal display driver,

The LC7234-8460 operates over the American,
European, Chinese, Middle Eastern, Canadian and
Australian LW, MW, SW and FM bands, and incor-
porates preset-channel memory, automatic or manual
tuning, high-speedstation search, and clock and timer
functions.

The LC7234-8460 operates from a 5 V supply and is LC7234-6460
available in 64-pin QIPs.

FEATURES

® QOperates over the LW, MW, SWI1, SW2 and FM
bands
® Three selectable preset memory configurations

® Aulomatic tuning or manual preset memory scan

® High-speed station search PACKAGE DIMENSIONS
» FM band: 60 ms per step
* AM band: 70 ms per step
= Clock function 3159-QIPG4E
® ON, OFF and SLEEP timer functions

Unit: mm

® Logic-level and momentary switch band select inputs 6 172

w LCD display with wide viewing angle and high con- | wm TR
trast over a wide operating temperature range fiRARRAAAAAARARAR

= On-chip amplifier for external lowpass filter f

® External RC network for reset not required

® Forced mono mode 172 140

® High signal-to-noise ratio

® Single 5 V supply

® 64-pin QIPs
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LC7234-8460

PIN DESCRIPTION

Number Name Description
1 XIN 45 MHz crystal oscillator input connection
2 TEST2 Test input. Normally connected to GND.
3 5 Active-LOW station detect input. During autoturiing, this input is active when a station is detected.
Connact to VSS when not in use.
4 STERED Active-LOW stereo detect input When LOW during FM mods, the STEREO display LED is ON.
Connect to VDD when not in use.
5 BAND1 ‘
Band selact inputs. Active when SELBND is 0. See the band select tables.
] BANDO
7 MOST Active-HIGH mono/stereo indicator output Mono when LOW and stereo when HIGH. LOW fevel
after resel. Leave open when nol in use.
8 FNVAM Activa-HIGH FM/AM band select outpul. AM when LOW and FM when HIGH. HIGH level afier
reset, Leava opan when not in use.
Active-LOW medium/short wave band select output. MW when HIGH and SW (LW) when LOW.
9 M/S (L)
LOW level after reset Leave open when not in use.
10 SW Active-HIGH short wave band select output. SW1 when LOW and SW2 when HIGH. LOW level
after reset. Leave open when not in use.
11 AMUTE Active-HIGH audio mute control outpul Cuts the audio output when changing receiver fraquancy.
HIGH level aftar reset Leave open when not in usa.
12 B Active-HIGH AMFM select output. FM when LOW and AM when HIGH. LOW lavel after reset.
leave open when nol in use.
12 TIMER OUT Active-HIGH timer control output. HIGH during timer and sleep moda operation, LOW level after
resel. Leave open when not in use.
Active-HIGH diode matrix scan outputs. Tha matrix is scanned when a LOW-to-HIGH transition
14 to 17 T8 to T5 occurs on HOLD, Device is initidlized if data has changsd. LOW leve! after resel Leave open
whan not in use.
18 10 22 T4 1o T0 Active-HIGH kay matrix scan outputs. The key matrix is scanned only whan the corresponding key
is prassed. Goss HIGH afler each scan, HIGH level after reset. Leave open when not in use.
2210 26 K3 to KO Active-HIGH key scan inputs. Connect 1o V33 when not in use.
27 1o 49 S23 10 81 Segment driver outputs. Leave open when not in use.
50, 51 COM2, COM1 Common driver outputs. Leave open when not in use.
Active-LOW hold mode control input. When a HIGH-1o-LOW transition occurs and the clock is
52 HOLD operating, held mode is selected [lop = 0.7 mA typ). When a HIGH-to-LOW transition occurs and
the clock is not operating, backup mode is selected {lpp = 5 pA max.).
53 TEST Active-HIGH test inpul. See the Test key description for further information.
54 IFIN AMFM IF signal input Connect 1o VSS when not in use.
Active-LOW fimer contro! input, Timer operating when LOW and not operating when HIGH.
5 MER CONT Connect to VDD when not in use.
56 VDD 5 V supply
57 FMOSC FM local oscillator input. Gonnect to VSS when not in use.
58 AMOSC AM local oscillator input. Connect to V5SS when not in use.
59 Vss Ground
60 EO Phase comparator outout
61 AIN Lowpass filter amplifier input connection. Connect 1o VSS when not in use.
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Number Name Description
62 AOUT Lowpass filter amplifier oulput connaction. Connect to VSS whan not in use.
63 TESTY Test ‘inpul. Normally connectad to GND. '
64 Xout 45 MHz crystal oscillator output connection
SPECIFICATIONS

Absolute Maximum Ratings

T.=25.C,VSS=OV

Parameter Symbol Conditions Rating Unit
Supply vettage range Voo 03 t0 65 v
ROLD, TEST, 8D,
Vint STEREQ, TIMER CONT, -03 to 13
Input voltage range BANDO, BAND1 v
Vinz Al other inputs 03 to Vpp + 0.3
Vour MO/ST, FM/AM, AOUT 03 1015
Output voliage range v
Voute Al other outputs 03 to Vpp + 0.3
loum MO/ST, FM/AM Ot 5
WS(L), SW, AMUTE, FM,
koutz Oto3
Output current range TIMER OUT, 6 to T8 mA
loyTa TO 10 TS 0to1
loyta AOUT 0o 2
Power dissipation Pp To = —40 1o 85 °C 400 mW
Operating temperature range Topr —40 o 85 G
Storage temparature range Tayg -45 to 125 °C
Recommended Operating Conditions
Te=—-401t0 85 'C, Vip = 3510 55V
Rating
Parameter Symbol Condition Unit
min typ max
Voor CPU, PLL operating 45 - 55
Supply voltage Vopz CPU oparating 35 - 55 v
Vops Data ratention 13 - 55
§D, STEREC, BANDO,
YiH BANDY, 0.7Vop - 8.0
HIGH-level input voltage Vi KO to K3, TEST 06Vop _ Vob v
Vina HOLD 0.8Vop - 80
Vi 8D, STEREO, BANDO, 0 _ 03V
It BAND1, TIMER CONT : Vb0
LOW-level input voltage Viz oD 0 _ 0.4Vop v
ViLs KO to K3, TEST 0 - 0.2Vpo
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Rating .
Parameter Symbol Condition Unit
min typ max
fini XIN 40 45 5.0
finz FMOSC, Vinz Voo 10 - 130
AMOSC (LW, MW), _ M
Input frequency fna Vino, Vooi 05 10 Hz
fing AMOSC (SW), Ving, VoDt 20 - 40
fins IFIN, Vins, Voot 04 - 12
Ving XIN 050 - 1.5
Ving FMOSC 0.10 - 15
Input amplitude Vims
ViNi4 AMOSC 0.10 - 15
Vins IFIN 010 - 1.5
Electrical Characterlstics
Under recommended operating conditions
Rating
Parameter Symbol Condition Unit
min typ max
Powar-down detection voltage Vper 27 30 33 v
| TIMER CONT, _ _ 30
I TEST, BANDO, :
BANDI: V} = 55 V
huz XIN: V= Vop =50 V 20 50 15 pA
HIGH-lavel input current I FMIN, AMIN . " %0
13 IFIN: Vj = Vpp = 60 V
KO to K3:
e Vi=Vop =50V - 50 -
s AIN: V) = Voo - 0.1 10 nA

Vi = Vss, FOLD, 5D, ,
his STEREO, TMER CONT, | - - 30
TEST, BANDO, BAND1

pA
LOW-level inpul cument 2 Vi = Vss, XIN 20 5.0 15
Vi = Vs, FM OSC, AM
s 0SC, IFIN 40 10 %
s AlN: V| = Vgg - 0.0 10 nA
Input flcating veltage Vie KC to K3 - - 0.05Vpp v
Pull-down resistance Aro KO to K3, Vpp = & V 75 100 200 kQ
loFFH1 EO: Vo = Vpo - 01 10 nA
70 to T8, TIMER OUT,
loeHz M, AMUTE, SW, - - ao
Output OFF lpakage curent MS(L): Vo = Voo
| FM/AM, . } 50 HA
OFFH3 MO/ST: Vo = 13 V '
loreHa AOUT: Vp =13 V - - 10
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Rating
Parameter Symbol Condhion Unit
min typ max
lorrLs EO: Vo = Vss - 0.01 10 nA
Qutput OFF leakage current T0 © T8, TIMER OUT,
lork2 FM, AMUTE, SW, - - 30 RA
MBIL): Vo = Vss
Vo TOtoT5: b=1mhA Vop — 20 Voo — 1.0 VYoo - 05
T6 to T8, TIMER QUT,
Vouz FM, AMUTE, SW, Vop - 1.0 - -
MS L) b=1mA
HIGH-level output voitage VoHs EO; lp = 500 pA Voo - 1.0 - - v
Vora XOUT: lo = 200 pA Voo — 1.0 - -
Vous 81 1o 523 lp = ~0.1 mA Voo - 1.0 - -
Vous COMI, COM2: lo = 25 pA | Voo — 075 | Voo — 05 | Vpp — 04
VoLt Tto T5 lp = 50 pA 05 1.0 20
Té to T8, TIMER OUT,
Volz M, AMUTE SW, - - 1.0
WS (L lo =1 mA
Vous EO: lg = 50 pA - - 1.0
Vors XOUT: Iy = 200 pA - - 10
LOW-leve! output wollage v
VoLs S1to 823 Ip = 0.1 mA - - 1.0
AQUT: lo = 5 méA,
Vois AN =13V - - 05
Vo7 COM1, COM2: lg = 25 pA 0.3 0.5 0.75
e 0.75 _ 20
Vois FM/AM, MO/ST: Ip = 5 mA (150 ) (400 €
COM1, COM2,
MID-leve! output voltage VM VDD = 5 V, Io = 20 pA 20 25 0 v
loo1 Vbor, fine = 130 MHz - 15 20
) A
Vpbpz, PLL operating, Held _ _ m
Ioce mode measuremenl circuil 07
Vpp = 5.5 V, Oscillator
operating, Ta = 25 °C, _ _
Supply currant loca Backup mode measurement 5
circuit
: HA
Voo = 2.2 V, Oscillator
looa stoppad, Ta = 25 °C, ~ _ 1
Backup mode measurement
gircuit
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Measurement Circuits

Hold mode Ipp:

30 pF
' ®—
1 4.5 MHz
XOUT XIN vboD
30pF FM OSC TIMER CONT
AM OSC
LC7234-8460 .
FIN HOLD
TEST
TEST1,2 1
nr nr

Note .
*1 = pins KO to K3, SD, STEREC, BANDO and BANDI1
Pins TO to T8, TIMER OUT, FM, AMUTE, SW, M/S(L), FM/AM, MO/ST = open

Backup mode lpps

30 pF
"1 | 1 "3
2 4.5 MHz
YouT XIN VDD
30pF FM OSG TIMER CONT
AM 0SG
LC7234-8460 -
IFIN ROLD
TEST
TESTY2
wr wr

Note

Pins KO 10 K4, SD, STEREQ, BAND(Q, BAND], T0 to T8, TIMER OUT, FM, AMUTE, SW, M/S(L), FM/AM,
MO/ST, S1 o §23, COM1, COM2 = open
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FUNCTIONAL DESCRIPTION

Band Coverage

Roglon Band 1P, W M A ) P ™ | oy fi | [P gl e | 2| B[
M 570 to 1080 10050 = 107
MWa 581 b 1602 9 8 450468
China Mib 522 In 1611 9 8 50468 0 0
SW1 220 b 62 5 5 50
swe 7.1 o 2165 5 § 450
FM 675 o 1070 200 5 107
Unitsd Statos 1 MWa 1 o 1602 9 % 450468 o 1
MWD 50 to 1710 10 10 450
FM 875 to 108.0 100 5% 107
United Statss 2 MWa 591 to 1602 8 3 450468 1 )
MWD 530 to 1710 0 10 50
FM 875 1o 100.0 10050 3 107
MWa 81 1o 1602 'y 0 450463
Ewope [ [
M 522 1o 1811 Y ' 4507468
w 148 ko 281 1 1 4507468
FM 875 o 1080 10050 2 )
MWa 531 to 1602 9 9 450469
Middla East MWb 522 10 1611 9 9 450468 1 1
sW 228 b 62 5 5 450
W2 7.1 1o 21.85 5 5 450
M 875 1o 1080 100/50 2% 10.7
MWa 591 1o 1602 F 8 50468
Common 1 /] 1
(T 591 1o 1602 $ 8 500468
SWA 595 b 156 5 5 450
M 875 to 1080 10050 2 107
MWa 591 o 1602 8 8 50458
Common 2 1 0
ML 522 1o 1611 9 9 4500468
SWB 38 lo 125 5 3 450
M B75 to 1080 10050 % 107
Canada, Australia Mia 1 1 1602 9 9 4500468 1 1
P 522 1o 1611 9 9 450488
FM B75 o 108.0 10050 % 107
MWa 51 to 1602 9 9 450488
Workd MWD 522 1o 1611 9 9 450450 WORLD = §
w 146 1 281 1 1 450468
SWB 38 to 125 5 5 250
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Band Selection

SELBND is 1, the CENNE, [, KN, and keys
select the frequency band.

When SELBND is 0, BANDO and BANDI select the
frequency band as shown in the following table. When

BAND 1 BAND 0 U.Sfl;;:;?:da, Europe Mldg‘;':m’ Common 1 Common 2 World
0 0 FM FM FM M FM M
0 1 (FM) w swi (FM) (FM) Lw
1 0 AM MW MW MW MW MW
1 1 {FM) {FM) SW2 SWA SWB SWB

The frequency band selection determines the logic levels
of FM/AM, M/S(L), SW and FM as shown in the

: Preset Memory Channels
following table.

Pin hame Preset memory
BAND __ values Number of frequency bands
FMWAM WS (1) sw FM
PSCH2 | PSCH1 FM MW SWilw SW2
FM HIGH LOW LOowW LOW
0 0 8 8 8 8
MW LOW HIGH LOW HIGH
0 1 5 5 5 5
SW1 (Lw} LOW LOow LOwW HIGH
1 0 16 8 8 8
Sw2 LOW LOW HIGH HIGH
1 1 Megal
SW band search ranges
Key/diode Matrix
BAND Frequency range (MHz)
228 to 2.495 Diode matrix functions
32 to 34 Diode
-SW1 38 t0 40 matrix ON/OFF Function
name
4.75 10 506 - -
0 Without clock functions
595 10 6.23 CLOCK - -
1 With clock functions
7110 73
0 12-hour clock
95 10 99 12/24H
1 24-hour clock
1165 10 125 -
0 Flashing. ON for 500 ms,
Sw2 136 10 138 COLON OFF lor 500 ms
15.1 1o 156 1 ON
1755 o 17.9 0 No
IFCNT
21.45 to 21.85 i Yas
£.95 1o 6.23 0 450 kHz
SEUF
711073 i 468 kHz
8.5 10 99 0 100 kHz
SWA SELFM
11.65 to 12.5 1 50 kHz
136 to 138 0 MWa frequency range select
SELMW
15,1 1o 156 1 MWb frequency range select
38 to 40 0 Without timer
SELTMR
475 to 506 1 With timer
5.85 1o 6.23 0 Logic-level input band select
SWB SELBAND
711073 1 Momentary switch band select
9.5 10 99 0 Band select using BO, B1 and B2
WORLD
1165 to 125 1 Selects WORLD band.
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Function positions

Input
Output
Ko K1 - K2 K3
To CH1/TIMER ON CH2TIMER OFF CH3 CH4
1)) CH5 CHe CH7 CHe
T2 UpP DOWN PS ME
13 BAND ' MO/ST SLEEP DISPLAY
SW, (SW2)
T4 M MW | LW (SW1) (SWA), (SWB)
15 BO A Bl A B2 A
16 CLOCK A 12244 A COLON A IFCNT A
17 SELIF A SELFM A SELMW A SELTMR A
T8 SELBND A PSCH1 A PSCH2 A WORLD A
Notes
1. A A indicates that the diode matrix element has either of the following configuations.
[ |
2. No A indicates that the diode matrix element has a momentary switch configuration.
LCD Display Driver
China and the Middle East
The configuration of the L.CD panel used in China and and the pin-lo-segment relationship, in the following
the Middle East only is shown in the following figure, table.
COM1 COM2  S1 S2 sF 80 821 szr ST
STEREO TIMER ON OFF SLEEP
a
SN A BN LY K B | O B
I : g OF - 4 - b 7
a - MHz
y ¢ ® | { MHz °
SW; i — g A — a KHz PM <
dp1 dp2
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Common driver output Commion driver output
Segment outpul Segment oulput

com CoM2 COM CoM2
S1 1 MW-KHz 513 4 4a
s2 SW-dp1‘MHz FM-dp2:MHz 514 4b 4g
53 1a 2 815 4g 4c
54 1c ib 516 4d TIMER
55 2 2a 817 ON OFF
S6 % 2 s18 5 AM
57 28 2¢ 519 7 7a
s8 24 STEREO 520 i 70
89 3 Ja s21 IL:] 7c
$10 36 3 522 78 SLEEP
51 KT % 523 6b, ¢ PM
S12 3d COLON - - -

All other regions

The configuration of the LCD panel used in all regions
other than China and the Middle East is shown in the

following figure, and the pin-lo-segment relationship, in
the following table.

COM1 COM2  §1 82 sF 520 S21 Sz s;lza
STEREO TIMER ON OFF SLEEP
a
A O LT B | e
iy : g OF 4 -~ b 7
Mw - - - - ' -
ol S K7 e T+ o |
MHz €
— < a— A A
W= ® ® - kHz M
dp1 dp2
Comman driver output Common driver output
Segment output Segment output
COM1 com2 COMi COM2
81 KHz MW 513 4 da
82 SWi-dp1-MHz FM-dp2-MHz 514 4b 4
53 1a Lw 815 48 dc
54 1e 1b $16 4d TIMER
§5 2f 2a 817 ON OFF
s6 2b 2 s18 5 AM
s7 2 2 519 Fil Ta
88 2 STEREO S20 iy 79
50 3 3a s21 78 e
510 b 3 s22 7d SLEEP
SN K X 523 6b, ¢ PM
512 ad COLON - - -
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Hold Mode

When the clock is enabled and HOLD makes a
HIGH-to-LOW transition, the FMOSC, AMOSC, IFIN
and TEST inputs are disabled and only the clock
operates. In this mode, the supply current is reduced to
0.7 mA (iyp).

Backup Mode

When the clock is disabled and AOLD makes a
HIGH-10-LOW transition, the FMOSC, AMOSC, IFIN
and TEST inputs are disabled and the 4.5 MHz crystal
oscillator is halted. In this mode, the supply current is
reduced to 5 pA (max).

As AMUTE becomes high impedance in backup mode,
a pull-down resistor should be connected between
AMUTE and ground. :

Key Functions
Frequency display
PSCH2 and PSCH1 = LOW

Write mode

When is pressed, the flashing preset number ‘P’
appears and the system enters write mode for § seconds.

If one of the preset memory keys to is pressed
within 5 seconds, the presently selected frequency and
status are written to the corresponding channel.

If is pressed while ‘P’ is displayed, write mode is
extended,

When the same preset memory key is pressed twice,
AMUTE goes HIGH.

If any other key is pressed or if HOLD makes a
HIGH-t0-LOW transition, write mode is canceled.

Read mode

When one of the preset memory keys to is
pressed, the comresponding frequency and status are dis-
played.

PSCH2 = LOW and PSCH1 = HIGH

Write mode

When is pressed, the flashing preset number ‘P’
appears and the system enters write mode for 5 seconds.

If one of the preset memory keys to is pressed
within 5 seconds, the presently selected frequency and
status are ‘written to the corresponding channel.

If is pressed while ‘P’ is displayed, write mode is
extended. When the same preset memory key is pressed
twice, AMUTE goes HIGH.

If any other key is pressed or if HOLD makes a
HIGH-10-LOW transition, write mode is canceled.

Read mode

When one of the preset memory keys to is
pressed, the comresponding frequency and status are dis-
played.

PSCH2 = HIGH and PSCH1 = LOW

Write mode

When is pressed, a flashing ‘P1’ appears in the
frequency display area and the system enters write mode
for 5 seconds.

If one of the preset memory keys to is pressed
within 5 seconds, the frequency and status are written to
the comesponding channel of channels 1 to 8.

When the FM band is selected, pressing while ‘P1'
is flashing changes the display to a flashing ‘P2’. If one
of the preset memory keys to is then pressed
within 5 seconds, the frequency and status are written to
the comesponding channel of channels 9 to 16.

If is pressed while ‘P2’ is flashing, write mode is
canceled.

When the AM band is selected, pressing while ‘P1’
is flashing cancels the write mode.

Read mode

When the FM band is selected and one of the preset
memory keys o is pressed once, the fre-
quency and status are read from the corresponding chan-
nel of channels 1 to 8.

If one of the preset memory keys is pressed twice, the
frequency and statns are read from the corresponding
channel of channels 9 to 16.

When the AM band is sclected and one of the preset
memory keys to is pressed, the corresponding
frequency is read out.

uPfeoown

When HOLD is HIGH, each time or is
pressed, the frequency will go up or down by one step,
respectively. If you hold down one of these keys for
more than 500 ms, autosecarch mode will start, and the
next broadcasting station in the corresponding direction
will be searched for. The search speed is 60 ms/step for
the FM band and 70 ms/step for the AM band.

Autosearch pauses for 500 ms when either key is
pressed, regardless of whether a station has been
detected, and then resumes. Autosearch searches from
one edge of the band to the other, pauses for 500 ms and
then resumes searching.
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BAND

When HOLD is HIGH, is used to select the
frequency band. Each time is pressed, the fre-
quency band will change as shown in figures 1 and 2.
The band select keys are shown in figure 3,

I

Figure 1. Band selection (WORLD = ()

rFM * SW » MW > LW*l

Figure 2. Band selection (WORLD = 1)

{SWA)
FM
- HY SR 502 (SWB)

Figure 3. Band select keys

> (SWLW) =t (SW2) —‘

When [ is pressed, the channel number changes to the
next highest channel number than the one currently
selected. If no channel number is currently selected, then
channel number 1 is selected. In this case, AMUTE will
go LOW for 5 s if a signal is received.

During [ mode, the channel number flashes at 1 Hz
{500 ms ON and 500 ms OFF).

PS mode is canceled if any of 55, ({[, EeXT. to
ORR, or BN are pressed, or if HOLD makes a
HIGH-to-LOW 1transition.

h/I®NY) is used when receiving in the FM band. When
is pressed, the MO/ST port output will toggle
between mono and stereo.

Clock display

When the clock or timer setting is displayed, [WEK to
function in the same way as when the frequency is
displayed.

When I3 is pressed, the hour and minute digits and the
separating colon start flashing and the system enters set
mode. In this mode, use [{§ to alter the minute and
to alter the hour. The segments continue flash-
ing between [W¥ and key operations.

Each time [}J§ is pressed, the minute setting increases by
1. If B[ is held down for more than 500 ms, the minute
setting increases at a rate of 8 min/s.

When adjusting the minute seiting, the second setting is
reset to 0 s. The second setting cannot be adjusted
independently from the minute setting.

DOWN

Each time O] is pressed, the hour setting increases
by 1. If [Bl83i4\] is held down for more than 500 ms, the
hour setting increases at a rate of 4 hrys.

The second setting is not changed when adjusting the
hour setting. '

Canceling set mode

If no key is pressed for 5 s or is pressed twice, set
mode is canceled automatically.

If any other key is pressed, set mode is canceled and the
key operation is executed.

Tlmer display

When is pressed, the ON time is
selected, ‘TIMER" and ‘ON" are displayed, the hour and
minute digits and the separating colon start flashing
(500 ms ON and 500 ms OFF), and the system enters set
mode. In this mode, use to alter the minute and
to alter the hour.

When is pressed, the OFF time is
selected, ‘TIMER’ and ‘OFF’ are displayed, the hour
and minute digits and the separating colon start flashing
(500 ms ON and 500 ms OFF), and the system enters set
mode. In this mode, use to alter the minute and
to alter the hour.

CH2/TIMER OFF
Tho ON time The ON time
has been set. Is displayed.
CH2/TIMER OFF
The ON time The previously sst
has not been set. tirme is displayed.

Figure 4. Timer selting

The timer setting mode is canceled by pressing the same
key twice or by pressing a mode cancel input key. If no
key is pressed, the timer setting mode is canceled
automatically after five seconds.

Each time [§]§ is pressed, the minute setting increases by
1. If @[§ is held down for more than 500 ms, the minute
setting increases at a rate of 8 min/s.
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Each time B[O} is pressed, the hour setting increases
by 1. If is held down for more than 500 ms, the
hour setting increases at a rate of 4 hr/s.

Other keys

When HOLD is HIGH and the clock is enabled
(DIMRX CLOCK = 1), use to change what is
displayed. Each time is pressed, the display

upggoown
When you press either key, the hour and minute digits
and the separaling colon siop flashing and remain ON,

toggles between the frequency display and clock dis-
plays as shown in the following figure.

Frequency display Clock display Clock display | Frequency display

HOLD Is LOW. HOLD is HIGH.
Clock display Frequency display Clock display Frequency display
DISPLAY HOLD is LOW. HOLD ls HIGH. Frequency display continues

SLEEP

is used to set the sleep time. If is pressed
while ‘SLEEP’ is not displayed, ‘SLEEP’ and ‘90’
appear on the display, Each time is pressed
while the sleep time is displayed, the sleep time
decreases by 10 minutes. Five seconds after setting the
sleep time, the previous display is restored. If the sleep
time is set to 0, the *SLEEP" display disappears and the
sleep mode setting is canceled.

If the sleep time has already been set, can be
pressed to check the remaining sleep time even while
the frequency or clock is displayed. After 5 s, the
previous display is restored.

Tracking Point Frequency

When in sleep mode, TIMER OUT is HIGH.

When is pressed and HOLD makes a
LOW-10-HIGH transition, all segments of the LCD turn
ON. If is pressed again, the clock display turns
ON, assuming there is a clock, and starts counting at a
rate of 1 min/s. If there is no clock, pressing a
seccond time cancels the test.

Channel
Reglon Band
CH1 CH2 CH3 CH4 CHS5 to CHB | Last channel
FM 87.0 80.1 98.1 106.1 87.0 87.0
MWa 531 603 %9 1404 631 531
China MWb 522 603 999 1404 522 522
SWi 2.28 2.495 4.0 6.0 2.28 2.28
Sw2 71 9.5 15.1 2145 71 71
FM 87.5 80.1 98.1 106.1 87.5 87.5
United States 1 MWa 531 603 999 1404 531 531
MWb 530 800 1000 1400 530 530
FM 875 80.1 981 106.1 875 875
United States 2 MwWa 531 803 939 1404 53t 531
MWb 530 600 1600 1400 530 530
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Channel
Reglon Band
) CHi CH2 CH3 CH4 CH5 to CH8 | Last channel
FM 875 30.0 88.0 106.0 875 875
MWa 531 603 939 1404 531 531
Europe
Mwb 522 603 809 1404 522 522
LW 146 164 209 263 146 145
M 875 90.0 98.0 106.0 875 875
MWa 531 603 939 1404 531 531
Middle East MWb 522 603 999 1404 522 522
SW1 2.28 2495 40 6.0 228 2.28
SW2 71 95 151 21.45 FA | 71
FM 875 a0.6 85.0 106.0 87.5 87.5
MWa 531 603 999 1404 531 531
Common 1
Mwb 522 603 939 1404 522 522
SWA 585 6.2 99 138 595 5.95
FM 875 90.0 98.0 106.0 875 87.5
MWa 531 603 939 1404 531 531
Common 2
Mwb 522 603 939 1404 522 522
SwB 38 5.00 7.1 11,65 38 38
FM 875 80.0 98.0 106.0 875 87.5
Canada, Australia MWa 531 603 999 1404 531 531
MWb 522 603 999 1404 522 522
FM 87.5 80.0 98.0 106.0 875 87.5
MWa 531 603 939 1404 531 531
World MWb 822 603 939 1404 522 522
Lw 146 164 209 263 146 145
swe KE:] 5.00 7.1 11,65 a8 3.8

Power-up Status

If momentary switches are connected to the band select On power-up, the MO/ST status is set to mono, the
inputs, the lower edge of the FM band is selected on display indicates the tuning frequency, the clock is set to
power-up. If rocker switches are connected, the band is 12:00 and the timer is set to 10:00.

determined by the input states of BAND1 and BANDO.
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TIMING DIAGRAMS

Automatic Up/down Scanning

Channel X A A
8 AN
. FM: 50 ms
i::f,:: AM: 60 ms _1 Fﬂu..g : 500 rme—
AMUTE Check ol SD :" 15 ms I_
IF count starts
Table 1. IF count tolerance

FM 10.7 MHz £10 kHz
MW 450/468 +3 kHz
SW 450 £15 kHz
LW 450/468 06 kHz

Notes

1. When using an IF count, SD is checked twice at 5 ms intervals. If both checks are successful, SD is recognized.
2. When not using an IF count, SD is checked three times at 5 ms intervals. If all three checks are successful, SD is
recognized.

Scanning with [I[g and SIeITN
D, G | B

o XX X X _IX{ X X X

Hig:d (gL:w) Lozé;i;gh)
Timer Functions

Timer example 1

TIMER CONT

Time 10:00 —-| I-—- 12:00

TIMER OUT

Indicators TIMER, ON, OFF TIMER, OFF TIMER, ON, OFF Indicators OFF

Notes

1. Timer ON time is 10:00.
2. Timer OFF time 1s 12:00.
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Timer example 2

TIMER CONT

Time

10:00 —-j

TIMER GUT

[

indicators

Note

|
TIMER, ON

Timer ON and OFF times are both 10:00.

Simultaneous sleep and timer operation

I
TIMER, OFF

In the following figures, the timer ON time is 10:00 and

the timer OFF time is 12:00.

TIMER CONT

Time

SLEEP

TIMER OUT

Indicators

TIMER CONT

Time

SLEEP

TIMER OUT

Indicators

Indlcatars OFF

10:00

12:00

TIMER,
SLEEP

ON, OFF, —t l

lem— TIMER,
ON, OFF

|

TIMER, ON, OFF

TIMER, OFF, TIM
SLEEP o

ER, Indicators OFF
FF

10,00 —=

1200

~— OFF, . TIMER,
SLEEP ON, OFF|

[

TIMER, ON, OFF

TIMER,
OFF

TIMER, Indicators OFF
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TIMER CONT
Time 10:00 |——1zm
SLEEP
TIMER CQUT
Indicalors TIMER, ON, OFF TIMER, TIMER, SLEEP Indicators OFF
OFF OFF,
SLEEP
Audlo Mute
The timing periods shown in the following diagram 3. PLL data and display processing time (30 to 50 ms)
represent the following times. 4. Audio mute trailing time

1. Key debounce reject time (40 ms)
2. Audio mute lead time and EDO output delay (50
ms)

BANDJELE! to Initiated muting

e—at ms 50 ms: f 3010 50 ms 500 to 625 mg~————s
AMUTE ’
@ ® ® ®
M2 and YN initiated muting
40 me 50 me: | 3010 50 ms f+——125 10 250 me ——]
AMUTE ‘
NG} ® ® @

Note
If a band edge is encountered during period 4, the length of period 4 changes to 500 to 625 ms.

[ Initiated muting

40 mg —swr+——50 mg—1+—30 to 50 ms 1's walt 1 8 wat—s=5 35 -Jr1 3 wal
AMUTE '
© @ ©) ® @6

SDis LOW. SD is HIGH,

Auto up/down function Initlated muting

':«om=~|——m—+mw---= i : ———s0010 625 me—|
AMUTE
o1 ® ’ ® ‘ ® | ® ’ ® I

S0 s LOW. SD s LOW., SO is HIGH,
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Hold Mode
nal?a?mf;’f% I ON, HIGH -

AMUTE_] I_ -

po——500 to 625 ms——
Backup Mode
tahstion o HELD ONHIGH

AMUTE | L

OFF, LOW

Hold mode

-

1

f——500 10 625 ms—]

T

OFF, LOW

i

~d

LOW

I—— Backup mode ————
F——500 10 625 ma——={ 10 ms PLL stop _—] I~— {Crystal Sadiliator slopped)

Note
A pull-down resistor should be connected to AMUTE,
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 LC7234-8460

TYPICAL APPLICATIONS

Without Clock (Clock = 0), Momentary Switch Band Select
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With Clock (Clock = 1), Momentary Switch Band Select
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1), Logic-level Input Band Select

No. 4360—21/26

With Clock (Clock
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Without Clock (Clock = 0), Momentary Switch Band Select
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With Clock (Clock = 1), Momentary Switch Band Select
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1), Loglc-level Input Band Select

With Clock (Clock
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2-band AM/FM Electronic Tuning Radlo

FE:Vce
200
LA1186N
i:?oﬂ
ITJ sf Lol [s] L] [T Te Te]
64
1000 . 20 | iwn W P00
’IIPF 'rg \ LA1830
1 A T W0 pF 0.022 yF ) oLl
WK 1600 pF S R cF1
M vT (3) i ol e
Vo1 3 Lt F F o gl
TGt N o o K
Ak nr
) 20
T 100¢pF ==;?_—°°i‘,:g°° 1000 pF £ 3.6k0 == 1000 pF
nr b d r
YD == = =~ 5vC201 FM OSC

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

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

@ Accept full responsibility and indemnify and defend SANYO ELECTRIC GO, LTD, its affiliates,
subsidiaries and distributors and all their officers and employsss, 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
litigation on SANYO ELECTRIC CO, LTD, its affiliates, subsidiaries and distributors or any of
their officers and employees jointly or severally.

W 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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Peripheral Components Interface
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