| Ordering number: EN310QA030 82720 0 O ‘ 000000PCBOOOOO24000000

CMOS 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;2?@; Step IF FM (MHz) 3';?&
Range Others (kHz) (kHz) {kHz) Others (kHz) B,BBo
FM 76.0 to 90.0 50 100 —10.7
JAPAN MW 531 to 1611 9 9 4507468 100
(531 to 1629) (9) (9) ¢
FM 87.9 to 107.9 ' 50 1200/100 ! 10.7
MW 530 to 1610 10 10 450 000
USA {530 to 1720) (10) 4 19) ’ M
FM 87.9 to0 107.9 50 12007100 10.7
MW 522 to 1611 9 9 450/468 111
(522 to 1719) (©) (@) M
FM 87.50 to 108.00 25 50 10.7
MW 531 lo 1602 9 9 450/468
_________________________ G216t @@ M |00
CIW 153 to 281 1 1 450/468 ¢
e U 0 L (o N IO L O L (... :
FM 87.50 to 108.00 25 50 10.7
Mw 531 to 1602 9 9 450/468
_________________________ (22101611 & e
LW 153 to 281 1 1 4507468 | 0 1 0
BUROPE I | .. [14610290} ... | ke o £ (1) sen 8 T ... ‘»
SW SW1 5800 to 7300 5 5 450
SW2 9500 1o 18000
FM £7.50 to 108.00 25 50 10.7
MW 531 to 1602 9 9 4507468
......................... (522t01610) i@ @
W 153 to 281 1 1 4507468 Y 0 1 1
bemeibee L, 14610 280) n____1._. L) D ¢ :
3 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 10 1602 ] 9 450/468
_________________________ G261y @ e w110
Y 153 to 281 1 1 450/468
bl . {14Bt0290) ... | ... o | e ... ...
S.AFRICA FM 87.50 to 108.00 25 50 —-10.7
MW 531 to 1602 9 9 450/468
_________________________ (G22to1811) @@ .
R 153 to 281 1 1 450/468 1 1 0 1
___________________________ (146t0290) . |l
sw SW1 5800 to 7300 5 5 450
SW2 9500 to 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,
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(2) Tuning method (Sawtooth wave mode: )
= Manual up/down ' /l/l/]
« 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 remaote control
The LC7461M-8103 is used.

(7) Usable with electronic velume 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) 30448

SANYZ: QIPSOA
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Pin assignment

2]
gl Zz oo [=] E
JnN—wSE = w‘-—J,_
CHRRL2Z5592a1228
soll [T s
— 64
XIN == [ iy o ™~ Comz
TEST 1 O —rY
BREMO t—] —. Y
STEREOQ ——— — ]
Ks— |5 B0l [—154
K4 —] —55
VQL == — S8
FM —] 187
MW ——] —is8
LW —d|i0 55| [——s59
SWI/VU ] —— s10
Swa/vD /] . — S11
MO/ST LC7230-8272 512
MUTE T— 313
CEC—|15 S0l = 514
DO —— [~ 515
CLK — 516
IFCNT 517
NARROW ——] —=s18
PWROUT —| 20 451519
AMUTE C— 35820
STB T "1 529
T7 :L - © O  — T
e 24— 'm = A 528
s
L
I N~ OON e OO~ O
FRERFEOYXXYNAS NN

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

Maximun Supply Voltage Vpp max

Input Voltage Vin() iNT,RES,5NS,5D,REMO,STEREQ, K5, K4
Vin(2) HOLD
VIN(B) Inputs other than VIN (1), VIN (2)

Output Voltage Vour (1) VOLFMMW LW
Vout (2)  Outputs other than Vgt (1)

Output Current lour (1) NARROW,PWROUT AMUTE,STB,VOL EM MW, LW
lout (2) CE,DO,CLK,IFCNT,SW1/vU,SW2/vD,MO/ST,MUTE
lOUT (3) Toto T7

Allowable Power Dissipation Pd max Ta=—40 to +85°C

Operating Temperature Topr

Storage Temperature Tstg

Recommended Operating Conditions at Ta=—40 to +85°C, Vpp=23.5 to 5.5V min
Supply Voltage Vop (1) PLL operating mode ™ 4.5
Voo (2) CLOCK operating mode, PLL stopped *2 3.5

Voo (3} Memory hold *3 1.3

‘H’-Level Input Voltage Vyy (1) REMO,STEREC,K5,K4 0.7Vpo
Vig (2) RES,INT, 0.8Vpp

Vi (3) SNS 25

Vi (4) K0,K1,K2,K3 0.6Vpp

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

SW2/vD MO/ST,MUTE

Vi (B) HOLD 0.8Vpp

‘L'-Level Input Voltage V, (1) REMO,STEREQ,K5,K4 0
Vi (2) RES,INT,HOLD 0

VL (3) SNS 0

Vi (4) K0.K1,K2,K3 0

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

Sw2/vDMO/ST,MUTE

Input Frequency fin (1) XIN 4.0
fin (2) FMIN Vin (@ Vpp (1) 10

fin (3) AMIN (MWLW mode)Vy (4) Vop {1) 0.5

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

fin (5) HCTR (FMIF) Vi (6) Voo (1) 0.4

fiy (6) LCTR (AMIF) Vin (7) Vpp (1) 100

Input Amplitude Vin (1) XIN 0.50
VN (2) FMIN 0.10

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

Vin (5)6) HCTR,LCTR 0.10

Input Voltage Range Vi (7) 8D 0

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

—0.3 1o +65
—03to +6.5
—0.3to +13

~0.3 to Vpp +0.3

—031to +15

—~0.3 to Vpp +0.3

Otob

0to3

0to1

400

—40 to +85
—45to +125

max
5.5
5.5
5.5
5.5
55
55
Vop
Voo

typ

8.0
0.3Vpp
0.2Vpp

1.3
0.2Vop
0.3Vpp

45 5.0
130

10
40

12
500
15
1.5
15
15

Vbp

[ =
<< Cc e O

Ll S

MHz
MHz
MHz
MHz
kHz
Vrms
vrms
vrms
Vrms
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Electrical Characteristics/under the allowable operating conditions min
Hysteresis Width Vy RES,HOLD,INT 0.1 Vpp

Reject Pulse Width Prey
‘H-Level Input Current Iy (1)

Ly (2)
In (3)

b (4)
‘L’-Level Input Current | (1)
e (2)
he (3)
Input Floating Voltage Ve
Pull-down Resistance Rpp
(Output OFF-State lorrn (1)
Leakage Current {High) loren (2)

loren (3)
(Output OFF-State loprL (1)
Leakage Current {Low) Igpr (2)

‘H'-Level Output Vou (1)
Voltage
Von (2)

Von (3)
Vou (4)
Von (5)
Von {6)

Von (7)
'L’-Level Output VoL (1}
Voltage VoL (2)

Vo (3)
Vo {4
Vo (5)
VoL (6)

VoL (7)
VoL (8)

‘M"-Leve! Output Vi (1)

Voltage
Supply Current lop {1)

Inp (2)

'op (3)

Refer to the item '‘Relationship ot set type, power source and current”’ for *4, *5 and *86.

SNS
iNT.HOLD,RES,5D,5NS,REMO,
STEREQD,K5,K4,V,=5.5V

XIN,V,=Vpp=5.0V 2.0
FMIN,AMIN,HCTR,LCTR, 4.0
V|=VDD=5.0V

KO,K1,K2,K3,V,=Vpp=5.0V

V|=Vgg

VI:'VSS 2.0
Vi=Vgg 4.0
K0,K1,K2,K3

KO,K1,K2 K3 75

EO1,EC2,Vy=Vpp

TO to T7,STB,AMUTE,PWROUT,NARROW,
IFCNT,CLK,DO,CE,MUTE ,MO/ST,SW1/VU,
SW2/VD:Vo=Vpp

VOL,W,M—W,EW,VO= 13V

EO1 ,EOE,VO=VSS

TO to T7,STD,AMUTE,PWROUT,NARROW,
IFCNT,CLK,DO,CE,MUTE,MO/ST,SW1/VU,
sSwa/vD

TO 10T7,lo=1mA Vpp—2.0
CLK,DO,CE,MUTE,MO/ST, Vpp—1.0
SW1/VU,SW2/VD:lg=1mA
EO1,E02:1o=500uA Vpp—1.0
XOUT:lg=200A Vpp—1.0
S1to 828|Q= —0.1mA VDD_ 1.0
NARROW,PWROUT AMUTE, Vop— 1.0
STB:lo=5mA

COM1,COM2:15=20uA Vop—0.7
TO to T7:lg=1mA 0.5

CLK,DO,CE,MUTE,MO/ST,SW1/VU,
SW2/VDilg=1mA
EO1,EO2:1g=500uA
XOUT:lp=200uA

S1 to 528:15=0.1mA

NARROW,PWROUT,AMUTE,

STB:lg=5mA

COM1,COMZ:lo=20uA 0.35

VOL,FM,MW,LW:l5 =5mA 0.75
(150Q)

COM1,COM2,Vpp=5.0V,Io=20A 2.0

VDD (1),f|N (2)=130 MHz,

PLL operating mode*4

Vpp (2),CLOCK operating mode

(PLL stopped,HOLD mode,Fig.1)*5
Vpp=5.5V,05C stopped, Ta=25°C,*6
(Backup mode,Fig.2)

Vpp=2.5V,0SC stopped,Ta=25°C,
(Backup mode,Fig.2) .

typ

5.0
10

50

5.0
10

100
0.01

0.01

Vop—1.0

Vop—0.5
1.0

0.5

2.5

15

max

50
30

15
30

3.0

15

30

0.05 Vpp
200

10

3.0

5.0
10
3.0

Vop—0.5

Vpp—0.35
2.0
1.0

1.0
1.0
1.0
1.0

0.7

2.0
(40041)
3.0

25

3

unit

< << < < < < < <

< <

mA
mA
WA

WA
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Set function grouping

Unit ( capacitance: F)

e D
— I—_]'_— &)
D A5MHzZ |y
30 p—l— VDD ﬁ__
p—{ xouT ES
@ FMIN SNS
AMIN INT
HCTR HOLO
LCTR ADI
TEST1. 2 K0-K3
bess Pins 3106 7

XIN

Fig. 1 Ipp (2) at HOLD Mode

b

Note) Pins 7 to 30, PH, S1 to 828,
COM 1, 2: Open

=
30p

*OoUT
FMIN
AMIN
HCTR
LCTR
TEST 1

HOLD
ADI
2

Voo RES

@‘"j

SNS
. INT

Fig. 2 1pp {3) at Backup Mode

31—

Note} KO to K3, pins 7 to 30, S1 to
828, COM 1, 2: Open

Unit { capacitance: F)

O..... Available

) POWER SW
Function
Tact switch usage Mechanical switch usage
Remote controlier @] X
Timer and clock @] x
Electronic volume O O
Function switch O O

X..... Not available

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 VIDD (1) VDD (2) VDD (2) VDD (3)
_ Ibp (1) oo (2) lpp {2) lpp (3)
Power switch tact v (1') Vo @ Ve @) Vo 3]
Without clock 0D bD oD oD
oo {1) lop (2) Ipp (2 Ipp (3)
: ‘ ‘ Voo (1) Voo (2) Vpp (3) Vop (3)
Power switch mechanical [ Without clock oo
lpp (1) oo (&) Ipp (3) Iop (3)

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

o ——pr C)Cm CBCHE C)CHS Ci)cm o J_\;Bo !—_\51
Ty ‘\")CHS Cchs <>CH7 C}CHB . #L/_\sz é\jmﬁ
T2 \-}FM C)MW {\-)LW C-sz s ;SLWEOO LSFCNT
S _erup C}'IEN C)VUP CDVDN o /__\TMFI ZJ‘AMAN |
Te o C)A!M C>ME C_)PS C)MO:ST - L/-.-\-\co 1__\01
e CDWDJ’NA CDMUTE C}BAND CDPOWEH road ;2 cha
6 b C.JTIMEFR C}SLEEP leMEHONC.JTUNER s /__\,Cd / j\m
e C)CD (-)F'HONO <>TAPE C)fe\ux _—, Au:smF'r L_\(:OLON
1 1 1 1 1
Ko K Kz K3 K4 K5
_69‘ — \{ Tact switch
cﬁ
__Ei___ — , Diode switch
N

® Description of diode matrix (DIMRX) 0: Withbut diode 1: With diode
Name Description
BO to B2 See the list of receiving frequency.
SHIFT 0 Selection of MW, LW, SW .without { )
1 Selection of MW, LW, SWin ( )
LW200 0 Selection of 100Hz for USA FM, absence of LW for others
1 Selection of 200Hz for USA FM, presence of LW for others
IFCNT 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 op_neration orlnly
1 Auto/manual tuning operation
€0 to C4 Setting of (C0,C1,C2,C3,C4)=(3%)
IESHIET 0 AM (MW, LW, SW) 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

-\K.
ST [AUTo] " ME] [Nam| [muUTE] [TmER] [SiEEp 8

v M el T

! I ]

o Mo el e ) L e D

sw- M- o | L
- MHz —

x < <l 2 & 2 @ 3 @ S @
PHONO TAPE AUX

O : Number of segments

s: ST displays when tuned to an FM station and STEREO is held LOW.
' O e X O g i O
Display font 2 B R S S A R N B ]

&

5. Key Description
L to

Key for writing/calling preset channgels 1 to 16 {FM), 1 to 8 (AM). key, key correspond to channal 1/9,
2/10, respectively. 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 ]E key once again within 5 seconds, /2 is displayed and CHg to 16 may be written. When you push
any one key of [CH1] to [CH8], your desired channel is wrilten in a specified memory.

CH1"  CH2 CH3 CH4 CH5 CHeé CH7 CHs

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

o Used to write a new channel in the preset memory. When you push this kay once, &/ (mode 1)is specified. When
you push twice, 77 (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.... [AUTO| display flashes at the auto mode.

* (70 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 frequency is reached, no auto stop occurs but a temporary stop (500ms)
occurs. The searching rate is 60ms/step.

® [FV) [MW) [LW) [5W]

Key for band selection

* [BARD]

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 scanning (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 —]
is displayed.

When an FM channel No. CH10 —» CH11 ... CH16 —» CH1 ..... CH8 _|
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 Effectlve at FM mode only 9_
or monaural/stereo selection ‘ Urlighted H
. Lighted H

wD/Na | Effective at FM mode only NAR g.
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
tor 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 rminutes setting, respectively.
These settings are made in an up direction only. Each time you push key or key, the display contents
increment by one. 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 [ME] 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 ON 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.

(e )+ (3]

Example of volume display -en - —50dB display.

[wen |+ |

Time display Timer setting mode Timer setting mode

Flashing
o [ve ]
TIMER or Flashing Hours: [TON

: Hours: [TDN|
Frequency disptay o Minutes: [TUD
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)

(<] [ e
Continued 'on next page.
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* [SCEEF)

Key for sleep time setting. When you push this key in the |SLEEP| display OFF state, the [SLEEP]| display is tt;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 . i 10 0
SLEEP] 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.

® [PHONO]

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[PRONO 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

® [VUP] [VDN]

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 —3B8dB —26dB —18dB —10dB8 —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,

Key Name Description Pin Output Waveform
PLAY/PAUSE | PLAY/PAUSE key for CD NARROw | Single pulse
STOP STOP key for CD IFCNT e in 50m
NEXT NEXT key for CD MW Continuous pluse
BACK BACK key for CD Lw Lmin 50ms;
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,

the channel No. starts with CH1.

(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 .
~Qriginal electrical

Electrical
val
volume value —eoo —-Jf volume value

Remote control reception
interdiction period

(@ 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

Channel )& _X X
55 ) Must lall within 2Cms (FM), 4Cms (AM) after channel change
4 /’
1 A IF count telerance
| ——— IF count time FM 10.7 MHz +10 kHz
- ‘ MW  450/468 kHz 3 kHz
|goms 80 ms | . Sw 450 kHz +3 kHz
1:5“ ms LW 450 kHz +=600 Mz
Check of 5D
(2) Manual
L‘\.‘
TUP (DOWN) KEY ~—J
"
orameer ARSI X
| L 7 [l ]
=500ms  ~60ms HIGH LOW)  LOW (HIGH)
., EDGE EDGE

-
AMUTE '—[

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

s K N -
PWR OUY ___M
POWER SW rl

AMUTE L L x

[_500ms | | s00ms | [ §00ms |

(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 ariginal volume level returns at

a 38ms/dB rate.
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(4) Audio mute {AMUTE)
() 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

|
AMUTE e ' )

b. Manual up/down mode

AMUTE [T @' 5z ! z

|

c. Auto up/down mode

AMUTE - @ a | z 3 a
Without ‘ Without With [ =500ms
channel channel channel r+—————

d. PS mede
. 15 15 Ss . 1s
[ I | q ; -
AMUTE :il 2 ‘ ST wait el wait = l 3
Wilhoul With
channel channg:

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

o & i & ' 4
100 ms[ =500 ms
f. Initial power-ON mode
Initial
g;qla power
500ms
@
(5) FMUTE (MUTE for Switching Functions)
"GO, TAPE., PHONO, [ ]
AUX, TUNER" key
: Ji
FMUTE ~marmemme e e

Serial dala to LC7B821
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7. Connection with Peripheral ICs

% Note:

@] e7astm

[y
LC7230 HEMO—f

r

LA7224/7 @

VoL Volume level display
LB1417 o o | | g s | o [
(LED)
o4 MLC Function display{LED)
STB 74HCATS ~ O O o
TUNER TAPE AUX PHONO

E> Function select
I erazien
g FMUTE
=™ (at fungtion selact mode only)
—= CD{for CD power control) 3
Y -y a, S,
M o o O O Y
o D i P
TCO dniay LC7635 —= Volume cantrol
!

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 Eg‘ Description Active /O | Configu-
' ' ration
XIN 1 1
4.5 MHz crystal oscillation pins — —_
XOouT 80 O
TESTA 2
Must be connected to Vgs. — | —
TEST2 79
Remote control signal input pin. Used with INT pin. When
AEMO 3 no remote control is not in use, pulled up to Vpp through L A
a resistor.
STEREO 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 . - — 0 C
electronic volume control level display.
FM 8
MW 9 Used to select the power CD NEXT signal output L 0] cC
p— h . [ ToTTmtmsmmommemmmmmmmmmy
W 10 supply for each band CD BACK signal output
SW1/VU 1 Spec. Wit | "H” output only when VUP key is pushed | o B
Swa/vD 12 no SW band “H" output only when VDN key is pushed
MO/ST 13 | Output pin for monaural “H''/stereo “L” selection H 0] 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 O B
carried out.
CE 15 H
Do 16 | Serial data line of the LC7535, LC7821 {N) H 0 B
CLK 17 2y
IECNT 18 Signal to output the IF signal. STOP signal output at the H 0 B
CD mode

Continued on next page.
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Continued from preceding page.

Pin 17O
Pin Narme 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 0 B
PWR QUT 20 | Power control pin H 0] B
AMUTE 21 Audio muting pin ‘ H o B
sTB 29 ‘Ei&f'or strobe of data to the MLC74HC375. Connected to Y o B
T7 23 Data transter to the MLC74HC375 : Function display-TAPE
T6 24 | Datatransferto the MLC74HC375 ‘ Function drsplayTUNER o
T5 25 | Datatranstertotne MLCTAHC375 | Function displey-AUX
T4 26 | Data transfer tothe MLCTAHC37S Function displayPHONG H 0 B
T3 27
T2 28 Key scan output signal
T1 29 y put =ig
TO 30
K3 32
K2 33 L
K1 34 Key-in signal H | A
KO 35
K4 6 Diode matrix input signat H | A
K5 5 put 59
31 63
to to | LCD segment driver pins — O B
s28 36 '
COoMm1 65 . .
COM2 64 LCD common driver pins — O D
TelNs) 67 When brcl)ught to “'L Igvel, the back_up molde is entered. L A
A chattering of approximately 20ms is eliminated.
5] 69 Slg_nal to inform that a channe! is received during auto L | F
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 (N},
SNS 72 | LC7535, MLC74HC375, LB1417. A chattering of approxima- H | A
' * tely 20ms is eliminated. :
FMIN 74 | Local OSC input from FM VCO — | A
AMIN 75 | Local OSC input from AM VCO — | A
EO1, 2 ;g Phase comparator output signal — (8] E
INT 66 | Remote control signal input pin. Used with REMO pin. t [ A
Voo 3; Power supply pin. Connected to +5V. — — —
Vas 76 Power supply pin. Connected to GND. —_ —_ _—
RES 68 | Must be connected to Vpp. — — -
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Pin input/output configuration

ofg- o5k om " "D
)

9. Band Power Supply Select Signal

B Pin | MW W SW1 SW2
FM L H — — —
MW H L L L L
Lw H L H L L
Swi1 H L H H L
Swz H L H R 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.)

Iy . 5V
REG N—T‘*a
= i For backup
T r
D HOLD vop
&V

REG SNS

g HE PWR OUT
T5_ K3
A £

B POWER SW

L To ampg

{2) TMR DIMRX 0" use possible, “1" use not possible
Use mechanical switch for power switch, {when not using Remote Control, with Timer)

— o,
; REG
A1 [ <’>7 [Shc For backup
!
||l A+ R I %

) | I INT SNS Voo
j”‘ — REG 2V . HoLp
, :
fl 2 5 OPEN—{ PWR OUT
POWER Sw

To amp
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11. Initial Mode

® Function : TUNER
® Clock ;iﬂ: (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
® MQO/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 LY 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 CHA1 CH2 CH3 CHa CH5 CHs CH7 CH8 Matrix
BoB1By
FM 76.0 78.6 83.0 86.6 90.0 76.0 76.0 76.0
JAPAN MW 1404 1611 3 100
531 603 899 0 (1629) 531 531 531
FM 87.9 201 98.1 1061 107.9 87.9 B7.9 87.9 ? ? 1
. 1610
Uusa 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 B87.5 87.5 001
531 1602 153 281 010
MW/ LW (522) 603 999 1404 (1611) (146) 270 (290) 01 1
EUROPE MW/SW 1 t t t t 5800 9500 13500 010
MW/SW 1 1 ) t 4 5200 9500 13500 011
153 281 010
MW/LW/SW ) t 1 ) 4 (146) 270 (290) o1 1
FM 87.5 | 90.0 98.0 106.0 108.0 87.5 87.5 87.5 1 (1) ?
531 1602 153 281
MW /LW 603 999 1404 270 110
S.AFRICA (522) (1611) [ (148) (290)
MW/SW ) t 1 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.



LC7230-8272

13. Waveforms on Segments, Common Pins

COM: --J

COM2 T

-

|

L

100 (Hz)

Fﬂ"

51 10 528 oulputs
{COM? segments display
ON)

— Voo
172 Voo
— oV

VoD
172 Voo
ov

Voo

v

Voo

51 1o 528 outputs
(COM2 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

._uf/.“ ST r-{AUTO -{ ME J‘.lrmn lu——{MUTE] ITIME;'—\ [SLEEPI\\
qM ’—v //ki____, 7‘:“_:..'_..-.:_"-"kbf' --‘i\ \
o | Law S R
Mw / T{] -—«H r _— i ___“ " r_—.J_;_'—.All
L\W PM j |/ j ML rﬂ‘“ﬂ'
L= ¥
| o e e |
Stz 3 4 66 7 B910 11 12 13 1a 15 16 17 18 19 20 21 22 23 24 250627 So8

(2) Connection of Common Pins on Panel

Fi—
AM
MW
Lw —|
PM
Sw [

=

EN

g

o) (Frono)| /[ |

T 7\;}\':'/\:’ |

e

b
|

(A

Jo—

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

Use tact switch for power switch
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OO .
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b 0o p - D—O—D P
o
Y51 GO oA
. 33p
Y DD
ferl 13 P an Y M M oe 4 T
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Sample Application Circuit 2 {With remote controller, timer, function switches and electric volume)
Use tact switch for power switch

£ t
—Feo B DD oﬁoi@ @ xnv
P P e W Y N
Pe - 5O AOEcEAnEMm . | a0
Ty e
Fror Q-G O—D-te @37 Buisn Aejdsip uogoung | SLZEJHFLOTN E: :
‘paulelqo s ‘b 1BUYI 0S d) ISPipY (810
T S, W, S S TENETEEE um POUIBIQO §I AGLEC ¥ JBUI 0S d) ISRpY (BloN
B Pay DD B : .__
o—o—o—p1e wm_m_.Q ® uanny s
. GO
=g Q- O—O—Qie 224
s 7¥
Py G QO [ )
=< 3
e SRR o , |t e a1
St ady [T %{ —- = gl AS
[ —— Pl b I P g P e g & i =
o e ]l il (monzuny Buiydims uaypp) o I}
o 52 2UNA = o=
W (G vz g AS N E F———oc 1nod
53 3 L 1282 [E [
T H-3dvL 2 B = &.
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Sample Application Circuit 3 (With function switches and electric volume)

Use mechanical switch for power switch
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- P DN 14 ‘PBUIBIGO SI AGLE P SIWODBQ JBYL OS 4] ISnipy °| (810N
7o E f_\ P o B
¥owen %.:O Q 14 .
s OOt | o
Fogen OO O e i 1 _
: Fa .
FoY QOO Gty — % o w;
- } o O —-— = 0dp “ - _D_” .I_ AS
P}l Sy 14 H 5 =
T TTTTTT T e ! Y _ © {uonauny Buiyol —o /S Ilﬁ.mlm 5 WHv‘
or | 5
_ noto— o B -—o 1N0OH
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Sample Application Circuit 4

LAT7224/7

ouT

To LC7230 INT {pin 65). REMOQ (pin 3)

_ﬁ

[ LCT46M
Voo i 8103 24
| = ca
Kil c2
Ki2 c1
Ki3 co
Cd Kol
c5 Kot
ouT Ko2,
Voo Ko3
TEST Ko
08C1 Ko
Ihy——jjosce Ew
= == S8 o7
e 1 1 T2
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 |16 24, BAND
PAUSE
1| cH2 |9 mw 17| PSS [25| POWER
2| cH3 |10| v |16] MossT |26| TMER
al cHa |11 sw |19 CHUP |27! TUNER
4| CH5 [12[ NEXT |20| TIMER {28 CD
5| CH6 |13| BACK |21| SLEEP |29| PHONO
6| CH7 |14 wvue [22| sTOP (30| TAPE
7| CHs (15 VON |23| MUTE 31| AUX
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Sample Application Circuit 5 LA1177, LA12686
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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
C1

LC7461M
-B103 (3 Set CO0 to C4 of the LC7230-8272 to 0.
C4

C5

TTTTT

When a custom code for mass production is assigned, CO to C4 are set to 1 (connected to Vpp) or O (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).

W 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 which may directly or indirectly cause injury, death or property loss.

B Anyone purchasing any products described or contained herein for an above-mentioned use shall:
@ 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
litigation on SANYQ ELECTRIC CO, LTD, its affiliates, subsidiaries and distributors or any of
their officers and employees jointly or severally. '

B Information (including circuit diagrams and circuit parameters) herein is for example only; it is not 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.




