Ordering number: EN3000A |

CMOS LS
LC7230-8221

Single-chip PLL and Microcontroller
with LCD Driver

OVERVIEW PINOUT

The LC7230-8221 is a single-chip microcontroller that eN oo
incorporates a phased-locked loop (PLL) and a liquid gp8z83zs
crystal display driver, making it ideal for automatic 80

station selection in digital tuners. ” H H H H H HH
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The LC7230-8221 operates from a 5 V supply and is 79—y ) 520
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available in 80-pin QIPs. U 1 523

LI

*  Operates over the LW (SW), MW, FM1, FM2 and
FM3 bands

» Preset-channel memory for six stations per PACKAGE DIMENSIONS
frequency band .

» Last-channel memory for each frequency band Unit: mm

* Separate station seek function for European 3044B-QIPS80A
frequency bands

*  Automatic station scanning with 5 s station pause

»  Preset-channel scanning function

= 4.5 MHz reference frequency for tracking
adjustment

* Automatic retuning function

* Automatic station memory

*  Voltage-monitoring reset circuit

*  12-hour or 24-hour time display

» Frequency select for manual tuning 4 =

*  Time-setting key select inputs =

« 5V supply

*  BO-pin QIP
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LC7230-8221

PIN DESCRIPTION

Number Name Descriptian
1 XIN 4.5 MHz crystal oscillator connection
2 TEST1 Test pin. Normally connected to ground
3 DKIN Active-LOW, DK signal input and dual-function key select input. See equivalent circuit A.
4 ) Active-LOW, stop detector input. See equivalent circuil A.
5 STEREQ Active-LOW, stereo indicator input. See equivalent circuit A.
6 DIR Directioq indicatqr ir]putA Right indicator lights when HIGH, and left indicator, when LOW.
See equivalent circuit A.
7 SKO Active-HIGH, SK signal oulput. See equivalent circuit C.
8 APS Active-HIGH, aulomatic—_playback' seqrch indicator output when auto-retune function has not
been selected. See equivalent circuit C.
9 BMVEC Active-LOW, AM tuner power supply switch control output. See equivalent circuit C.
10 FMWVCC Active-LOW, M tuner power supply switch control output. See equivalent circuit C.
H MO/ST Active-HIGH, monaural/stereo indicator output. See equivalent circuit B.
12 DNR Active-HIGH, Dolby noise reduction control output. See equivalent circuit B,
13 TAPE Active-HIGH, tape select input. See equivalent circuit A.
14 RADIO Active-HIGH, radio select input. See equivalent circuit A.
15 ' M/L(S) Active-HIGH, MW/LW(SW) bandswitching output. See equivalent circuit B.
16 IFCNT Active-HIGH, IF signal control output. See equivalent circuit B.
17 AMUTE Active-HIGH, audio muting control output. See equivalent circuit B.
18 L.OC Active-HIGH, local/distant slation switching control output. See equivalent circuit B.
19 LOUD Active-HIGH, toudness control oulput. See equivalent circuit B.
20 METAL Active-HIGH, metal tape select output. See equivalent circuit B.
21 to 30 TO to T9 Active-HIGH, keypad scan outputs. See equivalent circuit B.
31, 73 VDD 5 V supply
32 to 35 KIO to KI3 ?lcrgxﬁlllGH, keypad scan inputs with 100 kQ (typ) pull-down resistors. See equivalent
36 to 63 $1 to §28 LCD-panel segment driver outputs. See equivalent circuit B.
64 comz ) o
& o LCD-panel common driver outputs. See equivalent circuit D.
66 INT External interrupt input. Normally connected to Vpp
67 HOLD Active-LOW, hold/standby mode select input. See equivalent circuit A.
&8 RES Qutput port reset input. Normally connected to Vpp
69 ADI S-meter input. Normally connected to Vpp. See equivalent circuit B.
70 HCTR‘ FM IF signal input. See equivalent circuit A.
71 LCTR AM IF signal input. See equivalent circuit A.
72 SNS Active-LOW, power-fail monitor input. See equivalent circuit A.
74 FMIN FM VGO signal input. See equivalent circuit A.
75 AMIN AM VCO signal input. See equivalent circuit B.
76 Vss Ground
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LC7230-8221

Number Name Description
77 EOT
Phase comparator outputs. See equivalent circuit E.
78 E02
79 TEST2 Test input. Normally connecled to ground
80 XouT 4.5 MHz crystal oscillator connection
Equivalent Clrcuits
Voo 2 Voo N ® Voo E. Voo
— —
— — pome
Vsg Vss Vss Vss Vas
SPECIFICATIONS
Absolute Maximum Ratings
Parameter Symbal Rating Unit
Supply voltage range Voo 03 t0 65 v
E{,JBADII SNS, SD, STEREQ and DIR input voltage Vint 03 10 65 Y
HOLD input voltage range Ving -03 to 13 )
Input voltage range for all other pins Vina -0.3 to Voo + 0.3 v
SKO, APS, AMVCC and FMVCC output voltage range Vour1 -03 to 15 v
Qutput voltage range for all other pins Vourz 0.3 to Vpo + 0.3 v
Output current range. See note 1. louT1 Ot5 mA
Output current range. See note 2. lour2 0to3 mA
T0 to T7 output current range louTs Oto1 mA
Power dissipation Pp 400 mwW
Operating temperature range Topr —40 to 85 °C
Storage temperature range Teg -45 to 125 ¢
Notes
1. Pins SKO, APS, AMVCC, FMVCC, LOUD, METAL, T8 AND T9
2. Pins MO/ST, DNR, TAPE, RADIO, M/L(S), IFCNT, AMUTE, LOC and $25 to S28
Recommended Operating Conditions
T, =25 °C
Parameter Symbol Rating Untt
Supply voltage Voo 5 v
Supply voltage range for CPU and PLL operation Voo 4510 55 v
Supply voltage range for CPU operation Vopz 3510 55 v
Supply voltage range for data retention Vopa 13 to 55 v
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LC7230-8221

Electrical Characteristics
Vop = 351055V, T, = —40 10 85 "C unless otherwise noted

Rating )
Parameter Symbol Condition Unit
min typ max
Voo = 45 t0 55 V, _
fn(FMIN) = 130 MHz 15 2 mA
PLL halted - 2 3
Supply current o0 Voo = 5.5 V. oscillator 5
halted, T, = 25 <C - -
pA
Viop = 25 V, oscillator _ _ 1
halted, T, = 25 °C
DKIN, SD and STEREG LOW-level _ v
input voltage Vi 0 03Vo0
HOLD LOW-level input vollage Vie 0 - 0.2Vmp v
SNS LOW-level input voltage Viia 0 - 15 v
KIO to KI3 LOW-leval input voltage ViLg 0 - 0.2Von Vv
LOW-level input voltage. - Y
Ses note 1. Vis 0 0.3Voo
DKIN, SD and STEREQ HIGH-level - v
input voltage Vi 0.7Voo 55
INT HIGH-level input voltage Vine 0.8Vop - 55 v
SNS HIGH-level input voltage Vi 13 - 55 v
KIO to KI2 HIGH-level input voltage Ving 0.6Vpp - Voo v
HIGH-level input voltage, _ y
See note 1. Vins 0.7¥0p Voo
HOLD HIGH-level input voltage Vine 0.8vVpp - 80 v
XIN rms input amplitude Vin 050 - 15 )
FMIN rms input amplitude Vinz 0.10 - 15 )
AMIN rms input amplitude Ving 01 - 15 v
LCTR and HCTR rms input _ v
amplitude Vine 0.10 13
ADI input voltage Vins 0 - Voo v
INT, HOLD, RES, ADI and SNS _ _ -
LOW-level input current b Vi = Ves 30 KA
XIN LOW-level input current hie Vi = Vs 20 5.0 15.0 HA
FMIN, AMIN, HCTR and LCTR -
LOW-level input current hia Vi = Vss 40 100 00 kA
INT, HOLD, ADI, SNS, DKIN, SD
and STEREQ HIGH-level input It Viy =55V - - 30 pA
current
H-level i :
gﬁ - oe[:e1 -mput current e Viv = Voo _ _ 30 pA
XIN HIGH-level input current Ln3 Viy = Vpp = 50V 20 5.0 15 MA
FMIN, AMIN, HCTR and LCTR _ _
HiGH-level input current lia Vin = Vop = 50V 40 100 %00 kA
KIO to KI3 HIGH-level input current lins Viy=Vop =50V - 50.0 - pA
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Rating
Parameter Symbal Condition Unit
min typ max

XIN input frequency fing 40 45 50 MHz
FMIN input frequency finz Voo = 45 t0 55 V 10 - 130 MHz
AMIN(L) input frequency tina Vop=451 55V 05 - 10 MHz
AMIN(H) input frequency fina Vop = 45 tg 55 V 20 - 40 MHz
HGTR input frequency fins Vop =45t 55V 04 - 12 MHz
LCTR input frequency ting Voo = 4510 55V 100 - 500 kHz
T0 to T7 LOW-level output voltage VoLt lo = 50 pA 05 10 20 v
LOW-level output voltage. _ _ _ 10 v
See note 2. Voiz lo =1 mA
EC1 and EO2 LOW-level output _ - - i.0 v
voltage VoLa lo = 500 wA
XOUT LOW-level output voltage Vous lo = 200 pA - - 1.0 v
$1 to $28 LOW-level inpul veltage Vos lo = -0.1 mA - - 1.0 v
LOUD, METAL, T8 and T9 _ - - 1.0 v
LOW-level output voltage Vois lo =5 mA
SKO, APS, AMVGC and FMIVCC lo = 5 mA, - 20 v
LOW-lavel outpul voltage Vour RL = 150 to 400 © 075
COM1 and GOM2 LOW-level output Vois Ip = 20 mA 0.35 05 07 v
voltage
COM1 and COM2 middle-level . . 25 30 v
output voltage Vi Voo =5V lg=20 mA 20
TO to T7 HIGH-level output voltage Vou1 lp=1mA Voo~ 20 | Voo — 18 | Voo — 05 v
HIGH-level cutput voltages. _ _ _ - v
See note 2. Vorz lo=1mA Voo - 10
EO1 and EO2 HIGH-level output _ _ - - y
voltage Vous lg = 500 pA Vop - 1.0
XOUT HIGH-level output voltage Vona lo = 200 pA Voo - 1.0 - - v
51 to §28 HIGH-level output _ - 10 _ - v
voltage Vous lop = 0.1 mA Voo |
LOUD, METAL, T8 and T9 _ _ 10 - - v
HIGH-level output voltage Vous lo =5 mA Voo - 1.
COM1 and COM2 HIGH-leve! } 07 ~05 | Vgp — 0.35 v
output voltage Vour lo = 20 pA Voo - 07 | Voo (o
LCTR (period), HOLD and iNT - - v
hysteresis width W 0.1¥op
SNS reject pulsewidth tags - - 50 us
Low-voltage detector threshold Vier 27 30 33 v
KiO to KI3 fioating-input voltage Vi With pull-down resistors - - 0.05Vpp v
KIO to KI3 pull-down resistor Rep 75 100 200 kY
A/D converter quantization error E Vop = 45 t0 55V -'h - e ish
El?r1re:|l1d EO2 LOW-level leakage lofLs Vo = Vss _ 0.01 10 nA
LOW-level leakage current. i - - 3.0
See note 3, lorriz Vo = Vss hA
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Rating .
Parameter Symbol Condition Unit
min typ max
Eﬂle:?d EQ2 HIGH-level leakage lofHs Vo = Voo _ 0.01 10 nA
g;(e;Hr;I:t\;elalleakage current, loFia Vo = Voo - - 40
SKO, APS, AMVCC and FMVCC _ . _ 50
HIGH-level leakage current lofna Vo =13V '

Notes

. Pins MO/ST, DNR, TAPE, RADIO, M/L(S), [FCNT, AMUTE and LOC
2. Pins MO/ST, DNR, TAPE, RADIO, M/L(S), IFCNT, AMUTE, LOC and $25 to S28
3. Pins MO/ST, DNR, TAPE, RADIO, M/L(S), IFCNT, AMUTE, LOC, LOUD, METAL, TO to T9 and $25 to $28

LCD DISPLAY

The LCD display layout is shown in figure 1, and the
segments displayed for each digit, in figure 2.

eu <> ome WET ;JI: LOG DNA LOUD AAT
FM _— - — -
W ] el T 1]
5w ’_’ I_’ol_l.’_’ :_':' kHz ’_’

|
oo

'
)
-y
L}
-_
1

Figure 2. LCD digits

The FM2 and FM3 indicators are displayed when the
number of stations which can be received is increased
using the diode matrix.

The LW and SW indicators are displayed only when the
corresponding European frequency band is selected.

The SK indicator is displayed when SKI is LOW. The
ST indicator is displayed when STEREO is LOW.

The right arrow direction indicator is displayed when
DIR is HIGH, and the left arrow direction indicator,
when DIR is LOW.

The ART indicator functions as the APS key indicator
when the auto-retune function has not been selected.

For European frequency bands, frequency steps of either
0 or 25 kHz are displayed as 00 kHz, and frequency
steps of either 50 or 75 kHz, as 50 kHz.

The segments in the LCD panel are shown in figure 3,
and the commons in the LCD panel, in figure 4.

_Q_I> ME  SK MET ST
§

L%
:

]

9 10 N

Z 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 528

Figure 3. Segments
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L | | L ‘ l
—-Q l>— ME sk MET ST LOC  — DNR LOUD  — ART
w1 Bl
— FM2
AM
FM3 °
— M e KHz
lgm) * ‘ ML:
|
COM 1 comz
Figure 4. Commons
The LCD drive waveforms are shown in figure 5.
f = 100 Hz — Voo
IWL"I_I_,_LI_I_H_I_ —o08Veo
COM1 -~ —ov
— Voo
couz M“uﬂ —asvas
—0V
— Voo
(connec to GONT R | I R —ov
—Vop
(connect 1o GNP, 1 11T 1 e
— Voo
S DR T N A A S oy
5110828
{connect 10 both COM1
and COM2) — Voo
I R e T L
Figure 5, LCD drive waveforms
FUNCTIONAL DESCRIPTION
Band Frequencles
Table 1. Band frequencies
Region Band Reception frequency Channel spacing c;:'qﬂ;’#ﬂ:“ IF
M A 76.0 to 90.0 MHz 100 kHz 50 kHz -10.7 MHz
Japan
MW A 522 to 1629 kHz 9 khz 9 kHz 450 kHz
FM B 875 to 108.0 MHz 100 kHz 50 kHz 10.7 MHz
FM C 87.5 to 108.1 MHz 200 kHz 50 kHz 107 MHz
U.SA
MW B 530 to 1620 kHz 10 kHz 10 kHz 450 kHz
MW C 531 to 1620 kHz 9 kHz 9 kHz 450 kHz
FM D 87.5 to 108.0 MHz 25 kHz 125 kHz 10.7 MHz
Europe
FME 875 to 1080 MHz 50 kHz 125 kHz 10.7 MHz
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Table 1. Band frequencies—continued

: . Comparison
Region Band Reception frequancy Channel spacing rsquancy IF
MW D 531 to 1620 kHz 9 kHz 9 kHz 450 kHz
MW E 522 to 1620 kHz 9 kHz 9 kHz 450 kHz
Europe LW A 153 to 281 kHz 1 kHz 1 kHz 450 kHz
we 146 to 290 kHz 1 kHz 1 kHz- 450 kHz
SwW 5940 to 6210 kHz 5 kHz 5 kHz 450 kHz
Keypad Matrix
The keypad input port matrix is shown in figure 6. The
symbols in this figure are defined in figure 7.
o . A, LOUD ANM AN\ M2 A M3
N L/ 1/ N
. . A, MOIST 1N\ M METAL) 4 M5(DNR) A M6 (APS)
1/ L \J/ 1/
- AN % 1 DOWN ANYP T, SCAN
I 1/ v 1
- .- Py BAND /T SEEK DOWN ~ SEEX UP
L/ I/ \}/
T4 ™ ART f'\ HA P MA T 0ADY
1/ N AN vy
s - A Loe A, MEM A CUFRO AN\ PS
N 3/ NP N
T ¥
o ME . AN AVEM A Gon
L .| kJ 2
Yy
7 AL AC AL A A
JARY FARY FAIRN FARY
o A FM2  FM3 AP COLON
JARY FARY il I FARY
- A ART  CLocK AM \ IFCNT
A RN FARY FARY FARY
' Y 1 '
KI3 K12 K1 KIO

Figure 6, Keypad matrix

Note
KIO to KI3 have internal pull-down resistors.
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—_—T Momantary swiich

i—- Diode

‘?-— Translstor

Momentary swich

™ | anddiode
\¥H—

IR

4+

Figure 7. Symbo! definitions

Diode Matrix

Tl}q (_Iiode matrix is read when the LC7230-8221 is The frequency band is selected by the A, B, C and D
initialized and RADIO is selected. diode connections as shown in table 2,

Table 2. Regional frequency band selection

D c 8 A Region Band cha(r:‘lll:zr!sig:;:lhﬂ

MG 200
0 0 0 0

MW B 10

FM B 100
0 0 0 1

MW B 10

USA

FM C 200

MW C 9

FM B 100
1 0 1 0

MW C 9

FM E 50

Mw D 9

M D 25
0 ! 0 0 MW D 9

LW 1

FM D 25
1 0 0 0

Europe MW D g

FM D 25
0 0 1 1 MW D 0

swW 5

FM E a0
0 1 ‘ 0 MW D g

LW A 1
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Table 2. Regional frequency band selecticn—continued

, Channel spacing
D C B A Region Band (kHz/step)
M E 50
1 0 0 1 Europe MW E 9
Lw B 1
‘ M G 200
0 1 0 1
MW C 9
Japan
FM B 100
1 0 1 0
MW C 9
Note
1 = diode connected
0 = no diode connected
The number of FM frequency bands that can be received
is selected by the FM2 and FM3 diode connections as
shown in table 3.
Table 3. FM frequency bands selection
Fm2 FM3 Bands Stations
0 0 FMA1 6
1 0 FM1, FM2 12
] 1 FM1, FM2, FM3 18
1 1 illegal -

Note
1 = diode connected
0 = no diode connected

The preset memory selection method is selected by the
M diode connection as shown in table 4.

Table 4. Preset memory selection

The colon display is selected by the COLON diode
connected as shown in table 6.

Table 6. Colon display selection

M Selection method COLON Colon display

0 Six-key 0 ON

1 Single-key 1 Flashing at 1 Hz
Note Note

1 = diode connected
0 = no diode connected

The display priority is selected by the P diode
connection as shown in rable 5.

Table 5. Display priority selection

1 = diode connected
0 = no diode connected

The IF output control is selected by the IFCNT diode
connection as shown in table 7.

Table 7. IF cutput control selection

P Display ptiotity IFCNT IF output contro!

0 Frequency 0 No

1 Time 1 Yes
Note Note

1 = diode connected
0 = no diode connected

1 = diode connected
0 = no diode connected
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The clock function is selected by the CLOCK diode
connection as shown in table 8.

Table 8. Clock selaction

gLock Clock salection
0 Yes
1 No
Note

1 = diode connected
0 = no diode connected

The auto-retune function is selected by the ART diode
connection as shown in table 9, Note that if ART is not
selected, the M6 key also functions as the APS key,

Table 9. Auto-retune selection

ART Auto-retune selection
0 No
1 Yes
Note

1 = diode connected
0 = no diode connected

The clock display when the car ignition is turned OFF
(accessories OFF) is selected by the ACC OFF CL ON
diode connection as shown in table 10.

Table 10. ACC OFF CL ON sslection

hce S'I;F cL Clock display selection
0 No
1 Yes
Note

1 = diode connected
0 = no diode connected

Key Functlons

Dual-function keys

The M4/METAL, M5/DNR and M6/APS keys have
dual functions when a European frequency band is
selected.

When DKIN goes LOW while RADIO is active, they
function as the M4, M5 and M6 keys, and when DKIN
goes HIGH while TAPE is active, as the METAL, DNR
and APS keys, respectively.

M1 to M6 keys

The M1 to M6 keys are used to write data to and read
data from the preset-channel memory using the six-key
method as shown in figure 8.

Ms M1
Keys M1 to M6 Il | I| l
Preset channel number X x 1

MEM key

Figure 8. M1 to M6 six-key method

The MEM key is used to write data to and read data
from the preset-channel memory using the single-key
method as shown in figure 9.

ME key

MEM key

Praset channel number

[1

I—li_IJ_IJ_I

X '+ X

X 3

X e X8 X 8 X 1

Figure 9. MEM single-key method

Frequency display mode

In frequency display mode, the ME key writes the
current frequency into the preset-channel memory. The

frequency can be written using either the six-key or
single-key method.
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In the six-key method, the ME indicator flashes when
the ME key is pressed, indicating that the frequency can
be wrilten to a memory. If one of the M1 to M6 keys is

pressed within the next five seconds, the frequency is
written to the corresponding channel memory, as shown
in figure 10, and the number of the channel is displayed.

ME key ] [
Write snable [l
Keys M110 M6 ) "
Presst channei number > 3

Figure 10. Writing to memory using the six-key method

In the single-key method, the current preset-channel
number flashes at 2 Hz when the ME key is pressed,
indicating that the frequency can be written to that
channel during the next five seconds. If the MEM key is
pressed for less than 1.5 s, the next channel number is

displayed, and the five-second timer, restarted. If the
MEM key is pressed for longer than 1.5 s, the current
frequency is written to the displayed channel as shown
in figure 11.

ME key l_l 1
‘ ‘ 4 e erss
MEM key | | I_\;_J_i :—I
P — L ’

Prese! channel number . X 1 X .

1 X 2z X 3 Wiiting completad

* The current frequency |s written to the preset channel
after MEM is HIGH for 1.5 5 or grealet.

Figure 11. Writing to memory using the single-key method

Time display mode

In ime display mode, the ME key is used to adjust the
current time. The time can be adjusted by pressing either
the HA, MA or 0ADJ keys while continuously pressing
ME. In the six-key method, the M1 and M2 keys can be
used instead of the HA and MA keys, respectively.

SCAN key

The SCAN key is used 10 initiate a station scan. During
a scan, the controller panses on each station for a period
of 5 s before scanning for the next station. The control-
ler pauses for 500 ms when crossing bands. The scan
speed is 40 ms/step for FM and 60 ms/step for AM. If
SCAN is pressed again while scanning has paused on a
station, the scan halts on that station. Scanning is exited
if SCAN is pressed twice. If SEEK UP or SEEK
DOWN is pressed while scanning, seek mode is
selected.

UP and DOWN keys

The UP and DOWN keys are used to tune a receiver
manually, The current frequency changes up or down by
one step each time the UP or DOWN key is pressed,
respectively. If UP or DOWN is pressed for longer than
500 ms, the frequency changes by approximately 70
ms/step. Note that the controller pauses for approxi-
mately 500 ms when crossing bands. See figure 18.

BAND key

The BAND key is used to select the frequency band.
The band is selected in the order shown in figure 12,
Note that the FM2 and FM3 bands can only be selected
if there is a corresponding dicde connection in the diode
matrix.
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Lw

FM1 —=———e  (FM2) — (FM3} MW or
i ]

Figure 12. Frequency band selection

HA and M1 keys

The HA and M1 keys are nsed to increment the current
time by one hour. The time is incremented when both
the ME key and either the HA or M1 key are pressed
simultaneously, If the keys are pressed for longer than
500 ms, the time is incremented by 4 hours/s. The
minute and second digits remain unaffected.

MA and M2 keys

The MA and M2 keys are used to increment the current
time by one minute. The time is incremented and the
second digit is reset to zero when both the ME key and
either the MA or M1 key are pressed simultaneously. If
the keys are pressed for longer than 500 ms, the time is
incremented by 8 min/s. The hour digits remain
unaffected.

0ADJ key

The CADJ key is used to reset the current-time minute
and second digits to zero. The digits are reset when both
the ME key and the 0ADJ key are pressed simultaneous-
ly. If the minute digits are 30 or lower, the hour digits
remain unaffected. If the minute digits are 31 or greater,
the hour digits are incremented by one.

SEEK UP and SEEK DOWN keys

The SEEK UP and SEEK DOWN keys are used to
initiate station seek in the upward and downward direc-
tions, respectively. The controller pauses for 500 ms
when crossing bands. The scan speed is 40 ms/step for
FM and 60 ms/step for AM. The station seek is halted
when a station is detected. If the key for the opposite
direction is pressed during seek, the seek changes to that
direction. If a seek key is pressed twice in succession,
seek mode is deselected.

If the SCAN key is pressed during seek, scan mode is
selected. Scanning is in the upward direction regardless
of the direction during seek.

PS key

The PS (preset scan) key is used to scan all the preset
channels in order of increasing channel number. The FM
bands are scanned in the order shown in figure 13.If a
channel number is not currently being displayed, the
scan starts from channel 1. The scan pauses for 5 s on
each preset station for which a signal is being received.
During preset scan, the channel numbers flash at 2 Hz.
Preset scan is deselected by pressing the PS key twice.

|_. FM1 (FM2) (FM3} —|

Figure 13. Preset scan of FM bands

ART key

The ART (auto-retune) key is used to initiate continuous
monitoring of the received signal strength and to retune
the receiver when the signal strength is too low. The
stop detector input on SD is LOW when the FM IF level
is 50 dBu or lower or when the AM IF level is 30 dBp
or lower.

The receiver is retuned to preset-channel 1 every 22 s, as
shown in figure 14, if SD has been LOW continuously
for eleven of those 22 seconds. If SD is still LOW,
retuning is halted, and if SD is HIGH, the receiver is
retuned to preset-channel 2. If S$D is still HIGH, seek
mode in the upward direction is selected.
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LOUD, MO/ST, DNR, METAL, APS and SK keys

The LOUD, MO/ST, DNR, METAL, APS and SK keys
are used to select various control inputs, as shown in

Table 12. Control functions—continued

: : . Indicator
table 12, Wth-h arc output on the pins having the same Key - Output level
name, respectively. Name Display
Table 12. Control functions OFF Low
APS APS
Indicator ON HIGH
Key Output level
Name Display OFF LOW
SK SK
QFF LOW ON HIGH
Loup LouD
ON HIGH The SK key is used only for the European frequency
oN LOW bands. The SK indicator is displayed when the SK key
MO/ST ST = : ™= is pressed,
In SK mode, the SKO output goes HIGH and the band
DNR DNR OFF Low is searched for an SK broadcasting station. The search
ON HIGH function is shown in table 13. The search is halted when
oFF oW SKI goes LOW.
METAL METAL
ON HIGH
Table 13. SK search functions
: SEEK UP or SEEK : ;
SK station . SEEK UP or SEEK SK is pressad during
SK mode oul SK is pressed . DOWN is pressed
(SKI is LOW.) DOWN is pressed during sock seek
OFF OFF Fnri‘tliiirtsessgkms(;g'taioﬁnd Initiates normal station | Stops at the current 5:;?; egKf OTT: Sa;d
search search frequency station
- . Enters SK mode and
OFF ON Enters SK mode Lr:;'féﬁs normai station rsrteoaasenaé the current searches for an SK
quency station
. . Stays in SK mode and | Exits SK mode and
ON OFF Exits SK mode L"e';'raéﬁs 8K station stops at the current searches for 2 normal
frequency station
ON oN :an;:ieartsesngmst;ggoznd Initiates normal station | Stops at the current E:;?EREK{OTZ? SaEd
search search frequency station
8D and ADI

The input conditions for station detection during station
search, and field strength detection, during auto-retune
and auto-memory, are shown in table 14,

Table 14. Input conditions

Mode FM AM
Station search S0 is LOW. |SD is LOW.
Auto-retune S0 is LOW. | 5D is LOW.
. ADl and 8D | g .
Auto-memory are LOW. SD is LOW.

Transistor Matrlx Switch

When the transistor matrix input switches SKI to LOW,
the SK indicator is displayed. The input at SK is valid

only for FM bands in the European frequency specifica-
tion. Note that this input should not be left floating,

The initial state for each operating mode is shown in
table 15.

Table 15. initial states

Mode Initial state

Radie FM1i band, MONO, LOC = DX, SK is OFF.
Tape DNR, METAL and APS are OFF.

Others LOUD is OFF.

The frequencies shown in table 16 are loaded into the
preset memory at initialization.
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Astune conditions

active ?

Is signal present

on preset channel ?

Receive signal

3

Start seek up

:

o)

Figure 14. Auto-retune flow

The time constants of the lowpass filter and SD input
circuit should be such that the PLL locks and the SD
input is valid within 200 ms following a preset-channel
change.

AMEM key

The AMEM (auto-memory) key is used to store stations
in the preset-channel memory. The channel number 8
flashes when the AMEM key is pressed.

In FM mode, stations within each of the FMI1, FM2 or
FM3 bands are stored in order of descending signal
strength starting from channe] 1. Stations can be stored

Table 11. LOGC key functions

in order of ascending frequency by connecting ADI to
VDD.

In AM mode, stations are always stored in order of
ascending frequency.

Preset channels that do not have a station frequency are
set to activate channel 1.

LOC key

The LOC key is used to switch the SCAN, SEEK,
AMEM and LOC port so that distant stations are not
tuned when in seck mode. The display status is shown in
table 11.

Mode Key Display status Normal port status Port status during searth
ON LOowW HIGH
Radio LOC
OFF LOW LOW
CL/FRQ key

The CL/FRQ is used to change the display mode. When
the display is in time priority mode, the display mode

changes as shown in figure 15, and when in frequency
priority mode, as shown in figure 16.

5 5 after
Time display CLIFRG ON [ Fraguency display CUFRQ is OFF Time display
l:_l 1 4 J !
Radio keys ON © [ ] 1 55 afler station selection
] Frequency display I_

* M1 to M6, MEM, SEEK UP, SEEK DOWN, SCAN, UP, DOWN, ART, AMEM, PS, MO/ST, LOC and SK keys.

Figure 15. Time priority mode

CL/FRQ ON

J Tmedeomy |

I Frequency display i

Time display '7

Figure 16. Frequency priority mode
If any of the radio function keys are pressed when the

time is displayed, the frequency is displayed.

5 g after
CL/FRQ is OFF
»  Freguency display
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Table 16. Initialization frequencies

Ragion Band M M2 M3 M4 M5 M6
FM A (MHz) 760 78.6 83.0 86.6 90.0 76.0
Japan
MW A (kH2) 522 612 990 1404 1620 522
FM B (MH2) 875
P C (A 875 00.1 98.1 106.1 1079
USA. MW B (kH2) 530 - 610 1000 1400 1620 530
MW C (kHz) 531 612 999 1404 1620 531
FM D (MHz) 108.0 875
R & 875 90.0 98.0 106.0
MW D (kHz)
531 612 999 1404 1620 531
Europe MW E (kHz)
LW A (kHz) 281 153
W B b 153 160 200 260
SW (kH2) 5040 6000 6100 6200 6210 5040

The output signal levels for switching the frequency
band power supplies are shown in table 17.

Table 17. Qutput signal band switching

Band FMVCe AmMVCC MA(S)
M Low HIGH HIGH
AM HIGH Low HIGH
LW or SW HIGH Low Low

Timing

The timing for seek and scan, manual tuning and
auto-retune are shown in figures 17, 18 and 19,

respectively,
Channel X X X
< 20 ms for FM
< 40 mg for AM
o AN
IF count intarval
IF CNT
—
FM=40ms FM= 30 ms =64 ms
AM = 80 ms AM= 50 me .
50 check 5Kl chack for IF
Figure 17. Seek and scan timing
Note

Channel spacing is 100 kHz/step. When SD is active, IF count tuning is used during preset memory search and seek
up, The IF count range is as shown in table 18.

Table 18. IF count range

Band Range

M 10.7 MHz +10 kHz
MW, sw 450 +3 kHz

Lw 450 kHz 600 Hz
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UP (DOWN] key [ -

= 500 ma
Channel X XX X X4X $t X X
' L o I I
[ =500ms  |=70ms HIGH (LOW) LOW (HIGH)
AMUTE | -
Figure 18. Manual tning timing
Note
Channel spacing is 100 kHz/step,
Search preset channels
c;:!ti‘tj'rg:s FM1 | FM2 I FM3 Seek | Recalve
actlve | | |
oMtz MT X X M6 X M1 X X M8 O M1 X 75 X 676 % 7.7 W B7.8MHz
=300 ms max_lc'a_r;«M and FM -t T T
50 oheck M6 8D chetk

Figure 19. Auto-retune timing

Note
Channel spacing is 100 kHz/step.

The audio mauting timing is shown in figures 20 to 26.
The numbers in the figures correspond to the following,

1. 40 ms keybounce interval
2. 50 ms audio muting lead time

3. 20 to 80 ms inter-station pause and data transfer to
the PLL

4. Audio muting release time

| .
AvUTE ‘l@_l ® ‘ ® ® }___
= 500 ms

Figure 20. Bandswitching and preset reading

|
AMUTE ] @ ‘ @ @ I
= 100 ms

Figure 21. Manual frequency increment/decrement

AMUTE Ol @ 0] ® @ i L
‘ No station ! No station Station detected =500 ms

Figure 22. Seek and scan

| 13 1s I' 5s i 1s
AMUTE @ @ @ | @0
No station Wait doaton, Walt

Figure 23. Preset scan
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22 §——nd | 800 mg

tune decision | l
|®“"" @1 ® ®

f Retune conditions active

Figure 24. Auto-retune

Radio'taps ON/OFF 4l ON I OFF

$00 ms. ‘ 500 rms.

AMUTE @ @

Figure 25. Radio and tape ON/OFF

Power-up ____I

IL 500 ms

AMUTE ——I @

—

Figure 26. Initial powér-up
RADIO and TAPE

The RADIO and TAPE inputs for operation with and
without a clock are shown in tables 19 and 20,
respectively, ‘

Table 19. Operation with clock

Function RADIO TAPE Mode Display Key operation. See note 1.
Tape and radio 0 0 Hold Time. See note 4. A. See note 4.
Time ‘ N
Tape and radio 0 1 (adjustable), | Time and tape-reated | g
tape
: Radio, time | Time or radio-related
Tape and radio 1 0 (adjustable) | indicators AC
A, B, SK and
. ; Tape indicators normally | DKIN is HIGH. | C, excluding
E'Sr?(ﬁlft;;tr:jf;r)rnatlon 1. See note 3. | 1. See note 3. | Tape and radio | displayed, time or radio M3 to M6
indicators. See nole 2. |——
DKIN is LOW. |A, C and SK
Notes
1. A = HA, MA and OADJ keys (used for clock operation)

B = DNR, METAL, LOUD and APS keys (used for tape operation)
C = BAND, M1 to M6, MEM, UP, DOWN, SEEK UP, SEEK DOWN, SCAN, ART, PS, AMEM, MO/ST, LOC,
LOUD, CL/FRQ keys (used for radio operation)

2. Selected by P junction of the diode matrix. The frequency and LOUD are displayed when P = 0, and the time,
LOC, MO/ST and LOUD, when P = 1,

3. RADIO =1 and TAPE = 1 for European frequency bands only

4. Selected by the ACC OFF CL ON junction of the diode matrix. All keys are ignored when ACC OFF CL ON = 0.
HA, MA, 0ADJ and the time are displayed when ACC OFF CL ON = 1.
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Table 20. Operation without clock

Function RADIO TAPE Moade Display Key operation. See note 1.
Tape and radio 0 0 Standby None All keys are ignored.
Tape and radio 0 1 Tape E:f; function indicators B
: . Radio function
Tape and radio 1 0 Radio indicators only C
B, SK and C,
. . Tape and radio DKIN is HIGH. | excluding M3
Traffic information 1. See note 2. | 1. See note 2. | Tape and radio | indicators normally to Mb
(SK feature) displayed
DKIN is LOW. |C and 8K

Notes
1. A=
B =

HA, MA and OAD]J keys (used for clock operation)
DNR, METAL, LOUD and APS keys (used for tape operation)

C = BAND, M1 to M6, MEM, UP, DOWN, SEEK UP, SEEK DOWN, SCAN, ART, PS, AMEM, MO/ST, LOC,
LOUD, CL/FRQ keys (used for radio operation)
2. Selected by P junction of the diode matrix. The frequency and LOUD are displayed when P = 0, and the time,
LOC, MO/ST and LOUD, when P = 1.

[¥%)

RADIO = 1 and TAPE = 1 for European frequency bands only
Selected by the ACC OFF CL ON junction of the diode matrix. All keys are ignored when ACC OFF CL ON = (.
HA, MA, 0ADJ and the time are displayed when ACC OFF CL ON = 1.

The connection for tape and radio functions is shown in

figure 27, and for tape, radio and traffic information

functions, in figure 28.

et

Radio block

il

Tape block

LC7230

1
1
|
1
1
i
1
: e
1
Ao o)
(Clock ! (Clock not |40
operating) { opaating)

ACC

—

HOLD
({Clock
operating)

Power

RGO
{Clock net

operating) !

T
|
1
|
|
|
|
|
|
I
|
I
|
|
I

I
i

Radio block
Tapa IN
o Tape blotk
Tape
Radio LC7230

Figure 28. Connection for tape, radio and traffic
information functions

Figure 27. Connection for tape and radio functions
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Standby mode

This mode is set by driving HOLD LOW as shown in
figure 29,

Vop L ___I._)__ Voo | —
BNs Power-fail || SNS J(_ P"’=-~s._._4|—(—_
0 v ml NN
500 ms I I : : l
HOLD R
— 8y decislon interval Vi
ov l 11
i 11
Backup mode H
SNS FiF SNS F/F set
Cscillator Program
hatted reset
S5V —
Radlo
ov
5v l Power switch CFF
Tape
ov I
Power switch OFF {a) Power swilch off (o) Power switch ON

Figure 29, Standby mode

The LC7230-8221 exits standby mode at point a. The
memory retains its data when SNS remains above the
power-fail voltage. The LC7230-8221 also exits standby
mode at point . Memory data is initialized when SNS
drops below the power-fail voliage.

DESIGN NOTES

AM Tuner

The AM JF signal should be maintained at the level
shown in figure 30 when the IF count signal is output.

LY feomme

Figure 30. AM IF signal level

Hold mode

FMIN, AMIN, HCTR, LCTR and ADI are ignored, but
the clock continues to operate.

FM Tuner

The FM IF signa! should be maintained at the level
shown in figure 35 when the IF count signal is output.

Figure 31. FM IF signal level
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TYPICAL APPLICATIONS

Open

No. 3000—21/25

IFCNT

LA1137

Figure 32. Without clock
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L Ordering number: EN3100A —f

GMOS LS|
No3100A | LC7230-8272

Single-Chip PLL Controller

Overview
The LC7230-8272 is a PLL, LCD driver-contained electronic tuning-use single-chip microcontroller designed for reception
of LW/MW/SW/FM bands in the U.S.A., Europe, Japan and South Africa.

1. Functions and Features
(1) Receiving frequency

Area Band Receiving Frequency FM {MHz) 2::;;2?]23 Step I FM (MHz) 3';?&
Range Others (kHz) (KHz) {kHz) Others (kHz) 84548,
FMm 76.0 to 90.0 50 100 —10.7
JAPAN MW 531 to 1611 9 9 4507468 100
(531 to 1629) (9) (9) M
FM 87.9 to 107.9 ' 50 1200/100 ! 107
MW 530 to 1610 10 10 450 0cooD
USA {530 to 1720) (10) _ 19) ] M
FM B7.9 to 107.9 50 12007100 - 10.7
MW 522 to 1611 9 g 4507468 111
{522 to 1719) 9) (@) m
FM 87.50 to 108.00 25 50 10.7
MW 531 to 1602 9 9 450/468
_________________________ (22161 @ e . M. |00
LW 153 to 281 i 1 450/488 |
N A 07 -1 -1 T T L L P ... i
FM 87.50 to 108.00 25 50 10.7
Mw 531 to 1602 ) 9 4507468
_________________________ (52210 1611) e
LW 153 to 281 1 1 450/468 | D1 0
BURCOPE I | .. (14610290} _ . ... . | .. .. L) NN S I IO ... ‘r
SwW SW1 5800 to 7300 5 5 450
SW2 9500 1o 18000
FM 87.50 to 108.00 25 50 10.7
MW 531 to 1602 9 9 450/468
......................... (B22to161n) @ L@ mo
W 153 to 281 1 1 450/468 1 0 1 1
beeib e, 146 10290) n_____1._. L) D ¢ N :
SwW SW1 3200 to 7300 5 5 450
SW2 9500 to 18000 5 5 t
FM 87.50 to 108.00 25 50 —10.7
MW 531 to 1602 9 9 450/468
_________________________ 220161y @ @ . w110
LW 153 1o 281 1 i 4507468
(O U - -l S I 43 D (... . ...
S.AFRICA FM 87.50 to 108.00 25 50 —-10.7
MW 531 to 1602 9 9 4507468
_________________________ G22to18311) @@ .
Ry 153 to 281 i 1 450/468 1 1 0 1
___________________________ (14610290y
sw SW1 5800 to 7300 5 5 450
SW2 9500 1o 18000

Note) 1. A frequency in ( )} is selected by using diode matrix “SHIFT",
2. The presence or absence of LW and U.5.A. 200/100 are selected by using diode matrix “LW200"",
3. AM IF450/468 is selected by using diode matrix.

SANYO Electric Co.,Ltd. Semiconductor Business Headquarters
TOKYO OFFICE Tokyo Bldg., 1-10,1 Chome, Ueno, Taito-ku, TOKYO, 110 JAPAN

7251JK/ 6270TA,(GTPS) No. 3100-1/22
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(2) Tuning method (Sawtooth wave mode: /I/V])

« Manual up/down
« Auto up/down
» Preset call by 8-button method

{3) Preset memory
FM: Mode 1 ..... 8 channels
Mode 2 ..... 8 channles ' 24 channels in all
AM: (MW + LW + SW)
No distinction between mode 1 and mode 2 ... 8 channels

(4) Auto preset scan
(5) Timer function
« Timer ..... Causes turn-ON mode only. Sleep timer (Set to the nearest 10 minutes.)
» Clock ..... 12/24hr mode 12hr: Japan, USA
24hr: Europe, South Africa

(6) Usable with remote control
The L.C7461M-8103 is used.

(7) Usable with electronic volume control : 7-dot LED (using the LB1417) display available
The LC7535 is used.

(8) Usable with the function switch : LCD display and LED (using the MLC74HC375) display available.
. The LC7821 (N) is used.

(9) On-chip LCD driver : 1/2 duty 1/2 bias frame frequency 100Hz
(10) Single 5V supply
(11) Package : QIP80A

2, Package Dimensions
(unit: mm) 3044B

Iy e

SANYC: QIPS0A

No. 3100-2/22
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Pin assignment

™
- zZz o g =
2NN=—ZTE QW = u)‘_J’_
SHERLIE 5923228
coll [T es
— 64
AN =1 |1 2 S N CcoM2
TEST 1 ——] O = 51
REMO —] —s2
STERED —— 183
Ks—] 1|5 60| [—154
Ka —] 55
VOL —— [/ 86
FM —] 87
MW ] ——58
wWc—|wo 55— 59
Swirvl ] —— s10
Swa/vD /] . — 51
MO/ST ] LC7230-8272 ——si2
MUTE T—] —IT
CEC—|15 50— 514
DO —— = 815
CLK [ 516
IFCNT — 517
NARROW ——] —= 318
PWROUT | 20 45 1 519
AMUTE =— = 520
sTB —— —
T7 &——4 L O ::I 522
R Afq 5%

251!

TO — |30
Voo
K3 ]
K2
Ki ——

] :
L

ot

5ol -

KO —] |35
528 —
8527 —
S26 ]
S26 [
524 r_—:

I

T

Absolute Maximum Ratings at Ta=25°C, Vgg=0V

(=)

Maximun Supply Voltage Vpp max —03to +6.5
Input Voltage Vin(1) iNT,RES,SNS,5D0,REMO,STERED, K5, K4 ~0.3to +6.5
VinG3) Inputs other than V) (1), Viy (2) —0.3 to Vpp +0.3
Output Voltage Vour (1) VOL,FM,MW LW —03to +15
Vout (2)  Outputs other than Vgoyr (1) —0.3 to Vpp +0.3
Output Current lout (1) NARROW,PWROUT,AMUTE,STB,VOLFM MW, LW Oto5
lout (2) CE.DO,CLK,IFCNT,SW1/VU,5W2/vD MO/STMUTE Oto3
lOUT (3) TOto T7 0to1
Allowable Power Dissipation Pd max Ta=—40to +85°C 400
Operating Temperature Topr —40 to +85
Storage Temperature Tsig —d45t0 +125

Recommended Operating Conditions at Ta= —40 to +85°C, Vpp=23.5 t0 5.5V min  typ max

Supply Voltage Vop (1) PLL operating mode *' 4.5 5.5

Voo (2) CLOCK operating mode, PLL stopped *2 3.5 5.5

Vop (3} Memory hold *2 1.3 5.5

‘H'-Leve! Input Voltage Vi (1) REMO,STEREO,K5,K4 0.7Vpp 55

Vig (2) RES,INT, 0.8Vpp 55

Viy (3) SNS 25 55

Vig (4) K0,K1,K2,K3 0.8Vpp Voo

Vin (5) CE,DO,CLK,IFCNT,SW1/VU, 0.7Vpp Voo

SW2/VDMO/ST,MUTE

Viy (6) HOLD 0.8Vpp 8.0

‘L'-Level Input Voltage V,, (1) REMO,STEREQ,K5,K4 0.3Vpp

Vi (2) RES,INT,HOLD 0 0.2Vpp

Vi (3) SNS 0 1.3

Vi (4) K0,K1,K2,K3 0 0.2Vpp

V)L (5) CE,DO,CLK,IFCNT,SW1/VU, 0 0.3Vpp

SwWa2/vDMO/ST,MUTE

Input Frequency fin (1) XIN 4.0 45 5.0

fin (2) FMIN Vin (2) Vpp (1} 10 130

fin (3) AMIN (MW.LW mode)Vy (4) Vpp (1) 0.5 10

fiy (4) AMIN (SW mode) Vi (5) Vpp (1) 2.0 40

firy (5} HCTR (FMIF) Vin (6) Vpp (1) 0.4 12

fiy (6) LCTR (AMIF) Vin (D) Vpp (1) 100 500

Input Amplitude Vin (1) XIN 0.50 1.5

VN (2) FMIN 0.10 15

Vin (3)(4)  AMIN (MW,LW mode) 0.10 1.5

Vin (5)(6) HCTR,LCTR 0.10 1.5

Input Voltage Range Vi (7) SD 0 Vop

Refer to the item “Relationship of set type, power source and current” for *1, *2 and *3.

C.
<< O

<L L <

MHz
MHz
MHz
MHz
kHz
Vrms
vrms
vrms
Vrms
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Electrical Characteristics/under the allowable operating conditions min typ max unit
Hysteresis Width Vy RES,HOLD,INT 0.1 Vpp v
Reject Pulse Width Prey SNS 50 us
*H’-Level Input Current 1y (1) INT,HOLD,RES,50,SNS,REMO, 30 BA

STEREQD,K5,K4,V,=5.5V
q (2) XIN,V,=Vpp=5.0V 2.0 5.0 15 A
iy (3) FMIN,AMIN,HCTR,LCTR, 4.0 10 30 A
V|=VDD=5.0V
hu (4) K0,K1,K2,K3,V|=Vpp=5.0V 50 oA
‘L’-Level Input Current | (1) Vi=Vsgg 3.0 nhA
|||_ (2) VI=VSS 20 5.0 15 p.A
h (3 Vi=Vgg 4.0 10 30 A
Input Floating Voltage Vg K0,K1,K2,K3 0.05 Vpp v
Pull-down Resistance Rpp KO,K1,K2,K3 75 100 200 K
(Output OFF-State IOFFH {1) EO1 .EO2,V0=VDD 0.01 10 nA
Leakage Current (High) loery (2)  TO to T7,STB,AMUTE,PWROUT,NARROW, 3.0 HA
IFCNT,CLK,DO,CE,MUTE MO/ST,SW1/VU,
SW2/VD:Vg=Vpp
IOFFH (3) VOL,W,W.EW,VO= 13V 5.0 ,u,A
(OU‘DUI OFF-State lorrL (1) EO1,EO2Vo=Vgg 0.01 10 nA
Leakage Current {Low) IgprL (2)  TO to T7,STD,AMUTE,PWROUT,NARROW, 3.0 nA
[FCNT,CLK,DO,CE MUTE,MO/ST,SW1/VU,
sSwa/vD
‘H'-Level Output Vou (1) TO 10T7,lo=1mA Vpp—20 Vpp—1.0 Vpp—05 vV
Voltage
Von (2) CLK,DO,CE,MUTE,MO/ST, Vpp—1.0 v
SW1/VU SW2/VD:lg=1mA
Von (3} EC1,EQ2:o=500uA Vpp—1.0 v
VOH (4) XOUT|0=200,LLA VDD_1 0 v
Vou (5) 5110 S28:l5=—0.1mA Vpp—1.0 v
Voy (8) NARROW PWROUT,AMUTE, Vpp—1.0 Vv
STB:lg=5mA
Vop (7) COM1,COM2:1o=20uA Vop—0.7 Vpp—0.5 Vpp—0.35 v
‘L’-Level Output VoL (1} TO to T7:lg=1mA 0.5 1.0 2.0 v
Voltage VoL (2) CLK,DO,CE,MUTE,MO/ST,SW1/VU, 1.0 v
SWa/VD:lp=1mA
VoL {3) EO1,EQ2:1g=500uA 1.0 v
VoL (4 XOUT:lp=200uA 1.0 vV
VoL (5) 51 to $528:15=0.1mA 1.0 Y
VoL (8) NARROW,PWROUT AMUTE, 1.0 Y
STB:lg=5mA
VoL (7) COM1,COM2:15=20uA 0.35 0.5 0.7 Vv
VoL (8) VOL,FM,MW,TW:lg=5mA 0.75 20 A
(1500) (40002)
‘M'-Level Output Vi (1) COM1,COM2,Vpp=5.0V,lp=20uA 2.0 25 3.0 Vv
Voltage '
Supply Current log (1) Vpp (1).fiy (2)=130 MHz, 15 25 mA
PLL operating mode*4
Iop (2) Vpp (2).CLOCK operating mode 2 3 mA
{PLL stopped,HOLD mode,Fig.1)*5
‘oo (3) Vpp=5.5V,05C stopped, Ta=25°C,*6 5 A
(Backup mode,Fig.2)
Vpp=2.5V,05C stopped,Ta=25°C, 1 nA
(Backup mode,Fig.2) .

Refer to the item "‘Relationship of set type, power source and current” for *4, *5 and *6.
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Unit ( capacitance: F)

30p
= ‘ —&7—
" _l-ia‘sMHz LxiN L
Ei Ixour voD RES N
o FMIN SN_S
AMIN INT
HCTR HOLD
LCTR . ADI
TEST1.2 K0-K3
”r Pins 3t 6 T

Note) Pins 7 to 30, PH, S1 to 528,
COM 1, 2: Open

Fig. 1 Ipp (2) at HOLD Mode

30p GL
| _1_4.5MHZ ped 1
G.Opz| L _'."L
|L XOUT Voo RES rL
FMIN SNS
AMIN . INT
HCTR HOLD
LCTR ADI
TEST 1.2
krea
Nete} KO to K3, pins 7 to 30, S1 to
528, COM 1, 2: Open
Fig. 2 1pp {(3) at Backup Mode Unit { capacitance: F)
Set function grouping
. POWER SW
Function
Tact switch usage Mechanical switch usage
Remote controller O ‘ X

Timer and clock O X
Electronic volume O O O..... Available
@] @]

X..... Not available

Function switch

Relationship of set type, power source and current

Status When power is on
- When power | When AC power
Radic mode Other than is off is off
Set is on radio mode
With clock Vop (1) Voo (2) Vo (2) Vpp (3)
. Ibp (1) oo (2) lpp {2) lpp (3)
Power switch tact v (1-) Voo @ Vor, @) Voo 3]
Without clock 0o DD oD Db
Ipp {1) lop (&) Iop (2) lpp (3)
: , - Vpp (1) Vpp (2) Vpp (3) Vop (3)
Power switch mechanical |  Without clock 0o
lop (1) oo (2) Ipp (3) lop (3)

Note) Refer to the Electrical characteristic reference for Vpp {1) - (3)
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3. Key Matrix

S C}Cm CBCHQ ()CHS C-)cm o LLABO L—\BI
S ‘\DCHS C)CHs <>CH7 C}CHB . #L/_\sz é\jmﬁ
SN k,jrm Cme (}LW C)SW - Lq__\LWEOO Ll\lFCNT
e {;\TUP C}T_DN C)VUP CDVDN . L_\TMH L{—\.AMAN |
T CDAJM C-)ME C)Ps !C)Mo:sr . L/u\-\co 1__\01
e C)WDNA C)‘MUTE (>EIAND C}POWEH o d ;:2 cha
e CDTIMER C}SLEEP leMERONC.)TUNER e L_\,C4 / j\m
rr CDCD CDPHONO <>TAFE <>Aux . ‘{ ;FSHIFT L_\COLON
3 Y Y A k
Ko K1 K2 K3 K4 KS
_EB.‘ B — \O\ Tact switch
‘ﬁ
__éi___ — , Diode switch
Ly

® Description of diode matrix (DIMRX) 0: Without diode 1: With diode
Name Description
BO to B2 See the list of receiving frequency.
SHIFT 0 Selecticn of MW, LW, SW without { )
1 Selection of MW, LW, SWin ( )
LW200 0 Selection of 100Hz for USA FM, absence of LW for others
i Selection of 200Hz for USA FM, presence of LW for others
IECNT 0 Auto tuning without IF count (not applicable to LW)
1 Auto tuning with IF count
™R ] Without timer CLOCK function
1 With timer CLOCK function
AMAN 0 Manual tuning operatton orlnly
1 Auto/manual tuning operation
CotoC4 Setting of (C0,C1,C2,C3,C4)=(3%¢)
IESHIET 0 AM (MW, LW, S5W) IF is set to 450kHz for all destinations.
1 AM (MW LW} IF, except SW and 10kHz-MW, is set to 468 kHz.
COLON 0 Alway.s lighted
1 Flashing at a 1Hz rate
EVR 0 Electronic volume timer correction mode: ‘available
1 Electronic volume timer correction mode: not avaitable

¥ See “Note" in Sample Application Circuit 4 (page 20).
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4. Display
ST (auTo] { ME | [NAR| [MUTE] [TIMER @&
FM — —_ e
W OO0 A
o T Cele 0 0 10
@ e = 7D @ Z @ e @ @
[PHONO] & [7aPE | AUX O : Number of segments

sx: ST displays when tuned to an FM station and STEREO i held LOW.
: S N X R ol o W X =

Display font PR B S B B I B | ] _t

5. Key Description

® [CH1|to [CHB]

Key for writing/calling preset channels 1 to 16 {FM), 1 to 8 (AM). key, key correspond to channe! 1/9,
2/10, respeclively. For example, when you push key and release it within 0.5 second, CH1 is called; and when
released in 0.5 second or more, CHY is called.

When you push [ME] key, & ! is displayed on the frequency display area and CH1 to 8 may be written for 5 seconds.
If you push [ME] key once again within 5 seconds, /7 is displayed and CH9 to 16 may be written. When you push
any one key of [CH1| to |CH8|, your desired channel is written in a specified memory.

CH1"  CH2 CH3 CH4 CH5 CHeé CH7 CHs

(Mode 1) 1 2 3 4 5 6 7 8 | P
8 channels
{Mode 2) 9 10 11 12 13 14 15 16 | el
®

(¥ Used to write a new channel in the preset memory, When you push this key once, # { (mode 1) is specified. When
you push twice, P/ (mode 2) is specified. When you push once again, ' { returns.
The write enable mode is released automatically 5 seconds after this key pushed.

(® When you push this key together with [TIMER] key, the timer setting mode (time setting mode) is entered.
) {AMAN DIMRX=1)

Key for selecting the auto/manual tuning mode. Each time you push this key, the mode is switched as auto — manual
— auto.... |AUTQ] display flashes at the auto mode.

® (TUF] [TON]

(™ Manual mode
Each time you push these keys, the channel No. goes up/down by one. When you hold these keys pushed for
500ms or more, the channel No. goes up/down at a 60ms/step rate.

(@) Auto mode {(AMAN DIMRX=1)
A broadcasting station is searched automatically in an up/down direction and a receiving frequency is held. If you
hold this key pushed when the receiving freguency is reached, no auto stop occurs but a temporary stop (500ms)
occurs, The searching rate is 60ms/step.

® [FV] (W) (W] (5]

Key for band selection

o [EARD]

Key for band selection. Each time you push this key, band switching occurs.

Continued on next page.
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. |
Key for preset scanning. When you push this key, the channel No. is changed in the order of increasing channel No.
beginning with a channe! No. currently displayed. If no channel No. is displayed, the channel No. is changed from
CH1. If there is a channel that can be received during preset seanning (SD="L"), a sound is generated for 5 seconds
and if there is no channel that can be received, the channel No. is displayed for 1 second with no sound generated
and the channel No. is changed to the next one. The channel No. flashes at a 1Hz rate during preset scanning.

When no FM channel No. CH1 —» CH2 ..... CH8 —» CH9 ..... CH16 j
is displayed.

When an FM channel No. CH10 —» CH11 ..... CH16 —» CH1 ..... CHB _l
is displayed. (ex. CH9) CH9 «

The preset scanning mode is released by pushing this key twice.
® [MO/ST], [WD/NA], [MUTE]

Key . Description Display Output
: Lighted L
MO/ST Etffective at FM mode only _ g
For monaural/stereo selection ‘ Unlighted H
; Lighted H
WD/NA Effectlwe at FM mode only . NAR
For wide/narrow band selection Unlighted L
Effective in all modes with power ON. Lighted H
MUTE | Unlighted and output “L" when power OFF is changed to power ON during |[MUTE -
the lighted state and when volume up or down is activated. Unlighted L
® [POWER

Switch for turning ON/OFF the power supply of LC7230-8272-applied equipment. Each time you push this key, the
level at output pin PWR OUT is switched as H — L — H.... The volume level at the power-ON mode is the same as
for the previous power-OFF mode.

® |TIMER| (Causes turn-ON mode only. Not cause turn-OFF mode “ONCE" timer only.)

Key for providing time display at the timer setting mode, time setting mode or frequency display mode. When you push
this key together with [ME] key, the timer setting mode is entered; and when you release the two keys once and push
them again simultaneously, the time setting mode is entered.

When you push key in the timer setting mode, the timer time setting is enabled with the timer time flashing and
the standby mode is entered. key and key are used for hours setting and minutes setting, respectively.
These settings are made in an up direction only. Each time you push key or key, the display contents
increment by cne. When you hold key or key pushed for 500ms or more, the display contents advance
at a 4 hours/second rate or B minutes/second rate, respectively.

When you push key after completion of setting, a volume level at the timer turned-ON mode can be set. A digitally
displayed volume level at this moment is the same as for the previously set value. The setting range is from — 16dB
to —80dB. The volume level at the initial mode is —50dB.

When you push key after completion of setting, the time display mode returns. When you wish to check the set
time only at the timer setting mode, push key twice to return the mode to the timer display mode.

Next, in the time setting mode the time setting is enabled with the time display flashing. The setting method is the
same as for the timer setting mode. When you push key after completion of setting, the second display is cleared
to zero and the time display mode returns. .
When power is turned CN at the initial mode, the time setting mode is entered.

When you push a function key during timer setting or time setting, such mode is released.

o]+ (]

Example of volume display o < —50dB display.

[wen |+ [ ]

Time display Timer setting mode

Timer setting mode
TIMER
TIMER or — Hours: [TDN

Flashing

Standby ON Minutes: [TUP|

- Hours: [TON|
| Frequency display | ) . Minutes: [TUD
[oe] g
When you push

Flashing a function key

Setting of volume | during timer or

level at timer time setting,

turned-ON mode f:f:a:\eoge is

2L l Note)

@ [ Jxey

Continued 'on next page.
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o [SEEP]

Key for sleep time setting. When you push this key in the [SLEEP | display OFF state, the [SLEEP| display is tl;rned
ON and 57 (minutes) is displayed. Each time you push this key, & {7 decrements in units of 10 minutes. When
5} is reached, [SLEEP] display is turned OFF and the sleep time setting mode is released. The previous mode returns

5 seconds after a sleep time is set to a specified value ( |[SLEEP]| key is released).

60 ~ 10 0
display ON display OFF

When you push the [SLEEP| key while in clock display or frequency display, the remaining sleep time is displayed.
5 seconds after releasing the key the previous status will return.

@ [TIMER ON

Each time you push this key, |TIMER| display is turned ON/OFF. When turned ON, the timer operation is carried out;
and when turned OFF, no timer operation is carried out.

® [TUNER)

When you push this key in the state where the CD, PHONO, TAPE, AUX functions are provided, the function is switched
to TUNER and the frequency display is provided. ‘

® [CD]

When you push this key in the state where the PHONO, TAPE, AUX, TUNER functions are provided, data is transferred
to the LC7821(N), the function is switched to CD, and display is provided. You can also use this key for the CD
power supply control signal and LED function display.

°
Wher.w you push this key in the state where theTAPE, AUX, TUNER, CD functions are provided,
data is transferred to the LC7821(N), MLC74HC375, the function is switched to[PHONO display is
provided,

.

Wherj you push this key in the state where the AUX, TUNER, CD PHONO functions are provided,
data is transferred to the LC7821(N), MLC74HC375, the function is switched to[TAPE, and TAPE
display is provided.

® (AUX

When you push this key in the state where the TUNER, CD PHONO functions are provided, data is

transferred to the LC7821(N), MLC74HC375, the function is switched to AUX and i '
provided. [AUX]display is

* [VUF) [VOW]

Keys for increasing/decreasing the electronic volume control level. Each time you push these keys, the level goes
up/down by 1dB. When you hold theses keys pushed for 500ms or more, the level goes up/down at a 150ms/dB
rate.

The level displayed for the LB1417 is shown below.

Level 1st Dot 2nd Dot 3rd Dot 4th Dot 5th Dot 6th Dot 7th Dot
Attenuation —80dB —52dB —3BdB —26dB —18dB —10dB —4dB

For specifications with no SW band, the volume increase/decrease signal is delivered at the SW1,2 pins.
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5. Remote Control
(1) The keys other than shown below are the same as for LC7230-8272-applied audio equipment,

the channel No. starts with CH1.

Key Name Description Pin Qutput Waveform
PLAY/PAUSE | PLAY/PAUSE key for CD NARROw | Single pulse
STOP STOP key for CD IFCNT i 50m
NEXT NEXT key for CD W Continuous pluse
BACK BACK key for CD w Lmin S0ms;
Each time you push this key, the channel No. goes up by one. When you hold this key pushed for
CHUP 0.7 second or more, the channel No. is switched every 0.4 second. If there is no channel No. Present,

(2) Remote control reception interdiction period.
(D After power on, this unit does not reveive the remote control function for the period in which the volume value

returns from — ¢ to the original value. (When DIMRX of TMR is 1.}

ON

POWER OFF

)
N .
~ Original electrical

Electrical r

volume value —eo :
Remote control reception
interdiction period

volume value

(@ After turning the power on, unable to receive for 2 seconds. (When DIMRX of TMR is 0)

6. Timing Description
(1) Auto up/down mode

(2) Manual

Channel X j X
55 ) Must lall within 2Cms (FM), 4Cms (AM) after channel change
O !
\ A IF count telerance
r——— IF count lime FM 10.7 MHz +10 kHz
- MW  450/468 kHz 3 kHz
|goms 50ms | SwW 450 kHz +3 kHz
T:G“ ms LW 450 kHz +600 Hz '
Check of SD
L‘\.‘
TUP (DOWN) KEY __J
N
Channel X X X X i) )’ ! X X X
! ! ! : I =500 ms
=300ms - 60ms HIGH (LOW)  LOW (HIGH)
\; EDGE ECGE

=
AMUTE —[

(3) Power ON mode (See Sample Power Supply Connection (1).) (Including the timer, sleep timer modes)

PWR OUT _,M
POWER SW |
YR P — - | l

{ 500ms | | s00ms |

S00 ms f

(Note) 1. Data of — « is sent to the LC7535 immediately before power is turned OFF.
2. Data of — « is sent to the LC7535 immediately after power is turned ON.
3. When the SNS pin is brought to “H" level after power is turned ON, the original volume level returns at

a 38ms/dB rate.
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(4) Audio mute {AMUTE)
(O Key chattering eliminating time (approximately 40ms)
(@ Audio pre-mute time (approximately 50ms)
@ Interstation wait and data transfer to PLL {20ms to 80ms)
(®» Audio post-mute time :
® Processing required for the LC7535, LC7821(N), MLC74HC375, etc. (approximately 5ms)
a. Band select mode, present channel read mode

s

AMUTE N E ' EEE &
; 0

b. Manual up/down mode

AMUTE [T @' 5z ! z

|

¢. Auto up/down mode

; I !
AMUTE - ] @ N 3 @
Without ‘ Withs.t With | =500ms
channel channal channe| ~e——m———
d. PS mede
L ) 15 1s Ss ) 15
| ; | . ; -—
AMUTE :'il 2 ‘ 3_[ wait 3 wait z l 5
Wilhoul With
channel channg:

-e. Function select mode (also applicable to FMUTE of the MLC74HC375(N))

100 ms[ =500 ms
f. Initial power-ON mode
Initial r
cr)\ria POwe
500 ms )
(5) FMUTE (MUTE for Switching Functions)
“GD, TAPE, PHONO, [
AUX. TUNER" key
) ! ]
FMUTE ~orerrrmsr e 500 ms —

Serial dala to LC7821
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7. Connection with Peripheral ICs

@ LC7461M

N7 LA7224/7 §
LC7230 FIEMO—f @

VoL Volume level display

LB1417 e | | v | o [
(LED)

Function display(LED)

MLC
TO-T4
T8 74HC3TS I—:> © o0 O O

TUNER TAPE AUX PHONO

E> Function select
I 782
g FMUTE

(at function select mocde only)
—= CD(for CD power controly

o I o T
<

A R P

LCD gisplay

LC76356 —= Volume cantrol

% Note:
CD output and NEXT(MW), BACK(LW) output when CD function is selected is changed as following. At this time in order
to prevent CD error of point (A), it is necessary to delay CD output.

8. Pin Description

. /0
Pin Name S'; Description Active I/0 | Configu-
' ' ration
XIN 1 1
4.5 MHz crystal oscillation pins — —_
XouT 80 O
TESTA 2
Must be connected to Vgg. — | —
TEST2 79
Remote control signal input pin. Used with INT pin. When
REMO 3 no remote control is not in use, pulled up to Vpp through L A
a resistor.
STERED 4 When the stereo signal is brought to “L" level, "ST" LCD L A

indicator light goes ON.

| The LB1417 is connected to this pin to provide the
VOL 7 . . —_ O c
electronic volume control level display.

FM 8
AW 9 Used to select the power CD NEXT signal cutput L 0 C
W 10 supply for each band. CD BACK signal output
SWITYY || spec.wan T ouutony when VP keyspushed | | o | B
Swa/vD 12 no SW band ¢ “H" output only when VDN key is pushed
MO/ST 13 Qutput pin for monaural “H''/stereo “L” selection H o B
“L" level at power-ON mode. Each time you push | MUTE
MUTE 14 | key at the power-ON mode, “H""/"L" toggle cperation is H 0 B
carried out.
CE 15 H
DO 16 | Serial data line of the LC7535, LC7821 {N) H 0 B
CLK 17 Y
IECNT 18 Signal to output the IF signal. STOP signal output at the H 0 B

CD mode

Continued on next page.

No. 3100-12/22



LC7230-8272

Continued from preceding page.

Pin 70
Pin Name No Description Active /O | Configu-
) ration
Pin for IF narrow band “'H''/wide band “L™". PLAY/PAUSE
NARROW 19 signal output at the CD mode H O B
PWR OUT 20 | Power control pin H @]
AMUTE 21 Audio muting pin ‘ H O
STB 29 ‘Eianf'or strobe of data to the MLC74HC375. Connected to H o B
T7 23 Date transfer to the MLC74HC375 1 Function display-TAPE
T6 24 Data transfer to the MLCT4HC375 ‘ Function drsplayTUNER o
TS5 25 | Dataransfertothe MLC74HC375 | Functiondisplay-AUX
T4 26 Data transfer tothe MLC74HC375 Function diSPIay-PH'ON—C;'- o H O B
T3 27
T2 28 Key scan output signal
T1 29 Y put 819
TO 30
K3 32
K2 33 L
K1 94 Key-in signal H | A
KO0 35
K4 6 . . .
K5 5 Diode matrix input signal H | A
81 63
to to LCD segment driver pins —_ o B
so8 36
COoMm1 65 . .
COM2 64 LCD common driver pins — 6] D
roIlN] 67 When brqught to “L Igvel, the back_up ’T‘°fje is entared. L A
A chattering of approximately 20ms is eliminated.
] 69 Slgpal to inform that a channel is received during auto L | =
tuning
HCTR 70 | FM IF signal input pin — I A
LCTR 71 | AM IF signal input pin — | A
When brought to “H* level, data is sent to the LC7821 (NJ,
SNS 72 LC7535, MLC74HC375, LB1417. A chattering of approxima- H | A
' * tely 20ms is eliminated. :
FMIN 74 | Local OSC input from FM VCO — I A
AMIN 75 Local OSC input from AM VCO — | A
EO1, 2 ;S Phase comparator output signal — O E
INT 66 | Remote control signal input pin. Used with REMO pin. _L [ A
Voo 3; Power supply pin. Connected to +5V. — — —
Vgs 76 | Power supply pin, Connected to GND. — — —
RES 68 | Must be connected to Vpp. — — —
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Pin input/output configuration

A B c D E F
‘__3— Voo VoD "’é Voo T Voo
E— : L i
| 5 = — 5 — —=
1 v —— vssg Vss — Vas Lrel‘
-
—— Vg
9. Band Power Supply Select Signal
Pl W W SW1 swz
Band
FM L H — — —
MW H L L L L
LW H L H L L
Swi H L H H L
Swez H L H H H

10. Sample Power Supply Connections

(1) TMR DIMRX 0" “1” function possible

Use tact switch for power switch (when using the remote control, with timer, etc.)

I T
:‘)— REG
I

o

{2} TMR DIMRX "0 use possible, “1™ use not possible

&V

. 5V
[ i az For backup

kesd

HOLD Voo
SNS

PWR QUT

T5 K3

L To ampg

/f POWER SW

Use mechanical switch for power switch, {(when not using Remote Control, with Timer)

: [REG } =L
i { i =2 For backup
IE%Q R —
[ _ | INT SNS VoD
ju; REG 5V il Holp
i
fl %_a OPEN—{ PWR OUT
POWER SwW
To amp
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11. Initial Mode

@ Function : TUNER
® Clock ;i;: (1)%80 } Flashing Timer set value: 10:00
@ Band : FM
® A/M : Manual (AMAN=1)
® Timer, sleep timer  : Timer OFF
® Preset channel : None
® ME . OFF
® MO/ST . Stereo MO/ST pin="L"
® WD/NA : Wide WD/NA pin="L"
® Volume : —50dB
® Volume level : —50dB
at timer mode
@ Muting output : LY level
® PWROUT ;YL level

12. Tracking Point

The following frequencies are loaded in each preset memory at the initial power-ON mode. [FM:MHz, AM:kHz]

Diode
Area Band CH1 CH2 CH3 CH4 CH5 CH& CH7 CHs Matrix
B,B1B;
FM 76.0 78.6 83.0 86.6 90.0 76.0 76.0 76.0
JAPAN MW 1611 100
531 603 999 1404 (1629) 531 531 531
FM 87.9 90.1 98.1 106.1 107.9 87.9 B7.9 87.9 ? ? 1
. 1610
USA Mw 530 600 1000 1400 530 530 530 000
{(1720)
MW 522 603 999 1404 1611 522 522 522 111
(1719)
FM 87.5 90.0 98.0 106.0 108.0 87.5 87.5 87.5 00
531 1602 153 281 010
MW /LW (522) 803 999 1404 (1611) (146) 270 (290) 01 1
EUROPE MW/SW 1 t 1 t t 5800 9500 13500 010
MW/SW ) t t t * 5200 9500 13500 011
153 281 010
MW/LW/SW ) t 1 ) 4 (146) 270 (290) o1 1
Fi 87.5 | 90.0 a8.0 106.0 108.0 87.5 87.5 87.5 : ‘1) ?
531 1602 153 281
MW/LW 603 999 1404 270 110
S.AFRICA (522) (1611) (146) (290)
MW/SW i) t t t t 5800 9500 13500
153 281 101
MW/LW/SW ) t 1 t t (146) 270 (290)

Note 1) { ): Value when diode matrix “SHIFT" is selected
2) CH9 to CH16 are loaded with low band edge at the FM mode.
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13. Waveforms on Segments, Common Pins

o HAHHY

=1 1 A o

100 (Hz)

pENEy HW_'Z

51 10 528 oulputs
(COM1 segments display
ON)

51 1o 528 outputs
(COMZ segments display
ON)

S1 10 528 outputs — —
(COM1, COM2 segments
display ON)

51 to 528 outputs
(COM1, COM2 segments
display OFF)

14. {1) Connection of Segments on Panel

VDo
172 Voo
ov

vop
172 Voo
ov

Voo

v

Voo

7] —-.ST /—LEJ -‘ME j-lNAFil——MUTE] w\[EP

e
 IEHHBS

T (5] o T ks

512 3 4 56 7 B9IWQN 12 13 14 15 16 17 18 18 20 21 22 24 25

26 27 SBB

wrd o [

(2) Connection of Common Pins on Panel
}\: /ﬂ - gD
L I

KL I?{FTl
Sw
\':'/ |

] co ] U—iONO} /I_TAPEI [ AUX ]!

COM 1 COM 2
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Sample Application Circuit 1 (With remote controiler, timer, function switches and electric volume)

Use tact switch for power switch

4
2
-

T
ONOHd mw @ xnv T
[ =

o U - NP
O P 4 u
F— _FAV\VﬁVMVK r “.rwmq =in Qn@
—y—al e @31 Buisn Aejdsip uonouny | SLEDHBLNTAL 2
.
v wens DO O e e ama— %w
S —————— —t IF B o
Dot e
p—¥—=rL D K Wmup(._.@@ ﬂ@ HIANNL AS
Pit DGO
. P L
P DD I
« .
- PO DDt il
[Ty
Fogepmn . F I r
ER {uoRaLNy Bl
or sz
14 o = e g1
7T
—T —Dainwv
¥ | ==y [0 o
— ) INOdI
= 315
oS Sk Il.l-'gmu
03dID — i
2l28- T AAEMS p
. 0£2L01 o - wims R\ _.—._ ‘
— = GNOLNO -h1 -NETTATH A
E——28 | iriai
09 sl—=—&r—— Cloadass ASgpdsip | 1a 20 €0 v 50 %0 20
13|joJjuod |erar BT y
S10Wa) o5 BWN(oA 0oL
oz 5t L iw» HLYi @G
5] 1 HiOH g 2 H
s9 ZHWS'Y =3 as +
h oa
— TTLITT ]
|\ m_ mmm P dwe o) —
|eued o] g “m,uw.u T Mom L
g e l—
T OOAWY ad1 @
aap— & DO 31

FMIN
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LC7230-8272

Sample Application Circuit 2 (With remote controller, timer, function switches and electric volume)

Use tact switch for power switch
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LC7230-8272

Sample Application Circuit 3 (With function switches and electric volume)

Use mechanical switch for power switch
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LC7230-8272

Sample Application Circuit 4

LA7224/7

ouT

To LC7230 INT {pin 65), REMO (pin 3)

! [
i
o
P LCT46IM
Voo ‘ 3 -8103 2
I ——fkc  ca
‘ Kit c2
Ki2 c1
Ki3 co
G4 Koo
c5 Ket
ouT Koz,
Voo Ko3
* TEST Ko4
08C1  Kos
r E” 0sc2 Ko
T ”'_l——;: Vss Ko7
O—O———‘rﬁw—
Vob
Note) The above connection of CO0-C5 is an
experimental connection only.
For mass-production, other specifications
authorized by Sanyo Electric Co., Ltd., are
required.
No] KEY [No| KEY |No] KEY |[No| KEY
PLAY
0 CH1 |8 FM |18 24| BAND
PAUSE
1| cHz |9 mw |17 PS |25 POWER
2| cHs [10] ww [18] mossT |26 THER
al cHa |11 sw |19 CHUP |27! TUNER
4| cW5 |12| NEXT |20| TIMER |28] €D
5| CHe |13| BACK [21]| SLEEP (28| PHONO
6| CH7 |14 wvur [22| STOP (30| TAPE
7| CHs (15] VDN |23| MUTE 31| AUX
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LC7230-8272

Sample Application Circuit 5 LA1177, LA1266
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LC7230-8272

Custom Code of the LC7461M-8103
The LC7461M-8103 is a remote control signal transmission IC to be used in conjunction with the LC7230-8272.

The custom code of the LC7461M is such that the 7 bits are fixed by the internal metal mask and the remaining 6 bits are
set using the IC pins.

Custom code 0100H is available for evaluation. When performing evaluation, the code of the LC7461M-8103, LC7230-8272
must be set to this code value.

When evaluation is acceptable, a custom code to be used must be assigned before mass production of equipment and your
draft on remote control IC should be submitted.

How to set code 0100H for evaluation

co
Ct

c2
LC7461M

8103 (3 Set CO to C4 of the LC7230-8272 to 0.
c4

C5

ITIT

When a custom code for mass production is assigned, CO to C4 are set to 1 (connected to Vpp) or 0 (connected to Vgg)
according to the specified code.

Note) A code of the L.C7230-8272 is set according to 1 (with diode) and 0 (without diode).

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 failure of whichk 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:
@ Accept full responsibility and indemnify and defend SANYQ ELECTRIC CO., LTD, its affiliates, *
subsidiaries and distributors and all their officers and employses, 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
fitigation on SANYO ELECTRIC CO., LTD, its affiiates, 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-
oed 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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