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30258 CMOS LSl

Graphic Equalizer Controller

{&16358

Use

s Controller of graphic equalizer electronic volume controller LS| LC7520, 7522/LCD driver LC7560/FL driver

LC7585.

Functions

7 bands, 2dB/step, £10dB {+12d8B) variable [{ ): LC7522, 7565-combined use |

Max. 8 memories {User option 5 modes, Maker option 3 modes) + Last channel memory.
Possible to control function switch { LC7820 ) and electronic volume controller.”

2 control lines for graphic equalizer electronic volume controller and display driver LSI.
Buzzer sound is generated when a key is operated. ’

On-chip remote control reception program.

Features

Any combination of graphic equalizer electronic volume controller LS! LC7520, 7522 and display driver
LSI LC7560, 7565 may be used. (Port-selectable)

® FLAT function to permit the FLAT mode to be entered with one touch.
e REVERSE function to permit the frequency characteristic to be reversed with respect to 0dB with one touch.
o Tuner band select and SCAN output,
e MUTE and MUTE output.
e Backup operation available.
Absolute Maximum Ratings/Ta = 26°C, Vgg = 0V unit
(VDD = 5V+10% unless otherwise specified)
Maximum supply voltage Vpp max ~0.3to +7.0 \")
Input voltage VIN —0.3 to Vpp+0.3 V Note1
Output voltage VouT —-0.3 to Vpp+0.3 \
Peak output current 101 One pin of all output —2.0t0+2.0 mA
ports except 0SC2
lo2 All pins of all output —26t0+26 mA
ports except OSC2
Allowable power dissipation Pd max T, =—-30to +70°C 350 mw
Operating temperature Topg —-30to+70 °C
Storage temperature Tst -66to+126 °C

Note 1: For OSC1 pin, up to oscillation amplitude generated when internally oscillated under the allowable oscilla-

tion conditions in Fig. 2 is allowable.

Case Outline 3025B-D42SIC

{unit: mm)
&2 2
e
o 14
TUOO——== oooooils
r 9
=B

128 llose X
SANYO:DIP42S

T7FA5

AT

R 70'5-8_YT/22725K!!T5‘$= No.1635-1/11

297



SANYO SEMICONDUCTOR CORP

JeE D BEA 799707k 0008022 9 EX

ceramic OSC

for ceramic OSC in Fig. 2

LC7060 T .74 05-01
Allowable Operating Conditions/Ty = —30 to +70°C, Vgg = OV min  typ max unit’
Operating supply voltage VpD(1) 45 50 b5 \'4
Power-down supply voltage VDD(2) HOLD = V|1 (3) 2.0 6.5 v
Input "“H""-level voltage ViH(1) Input pins other than 0.7Vpb VDD \
INT, RES, HOLD, OSC1
VIH(2) iNT, RES, HOLD, 0SC1 pins 0.75Vpp Vbp V
Input’’L""-level voltage VIL(1) Input pins other than INT, Vss 0.3VpD \Y
RES, HOLD, OSC1
ViL(2) INT, RES, OSC1 pins Vss 025Vpp  V
VIL(3) Vpp =2 to 5.5V, HOLD pin Vss 0.3VpDp \Y
-0.3
ViL(4) TEST pin Vss 0.3VpD \"
Operating clock frequency fextosc Externat clock input mode, 380 420 kHz
See Fig. 1. .
**H""-level clock puise width tweH External clock input mode 0.5 us
See Fig. 1.
“’L""-level clock pulse width tWol External clock input mode, 0.5 us
See Fig. 1.
Clock input rise time toscR External clock input mode 02 ps
See Fig. 1.
Clock input fall time toscF External clock input mode, 0.2 pus
) See Fig. 1. :
External capacitance for C1 See Fig. 2. 100£10% pF
ceramic OSC
C2 See Fig. 2. 100£10% pF
External resistance for R1 See Fig. 2. 1000+5% kQ2
ceramic OSC - '
R2 See Fig. 2. KBR4008B 4.7t5% k§2
CsB4oopP 2.216% kQ
son——J T -
0sCt osc2
R I ik & el R RIT CF: Ceramic resonator
T T T T~ g CSB400P (Murata)
twe | [ty 1  kBRr4oos (Kyocera)
ct c2
toscF toscr ; ;;
Fig. 1 OSC1 Pin Input Waveform Fig. 2 Recommended OSC Circuit for Ceramic OSC
Electrical Characteristics/Ta = —30 to +70°C, Vpp = 5V+10%, Vgg =0V min  typ max unit
Input *’H"-level current hH All input pins, 1 uA
VIN = VDD
Input “’L*"-level current e All input pins, -1 HA
VIN = Vss
Output ‘‘H'"-level voltage VOH(1) Output pins other than " Vpp—2 \")
0SC2, Ipy =—1mA
VOH(2) Output pins other than Vpp-0.5 Vv
0SC2, IpH = —100uA
Qutput *'L"-level voltage VoL Output pins other than 0.4 v
0SC2, gL = TmA
Output OFF leakage current IOFF(1) Output pins other than 1 uA
0SC2, VoH = VDD
IOFF(2) Qutput pins other than -1 uA
0S8C2, VoL = Vss
Clock OSC frequency for fxosc At recommended OSC circuit 384 400 417 KkHz

- Continued on next page. -
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Continued from preceding page.

Current dissipation
Input capacitance

Output capacitance
Input/output capacitance

Initial Reset Timing

ov
1 Voo
Voo =R
RES
LC6502¢C —-=c
6505¢ I
Vss
Pin Assignment
K2
K3
SENS
SWi
swW2
SW3
REMOTE
SWé
SW5
SWE
BUZZER
uP
|
DOWN

SELS
SELt
SEL2
SEL3
SEL4

RES
TEST

Vss

ieE D
LC7060
DD Ceramic OSC mode, output pin
open, input pin, VIN = VDD
Cin f=1MHz
Cout f = TMHz, output high impedance
Cilo f = TMHz, output high impedance
:——o
Voo |
f

— 5V
RES

7VDD: Power supply rise time constant
TRES: RES pin rise time constant

min typ

0.5

5
10
10

VIH(2) : (0.75Vpp=3.75V at Vpp=5V)

max  unit
1.'0 mA
pF

pF

pF

Fix C, R so that 2Vpp £ 7RES, togc = 10msec are yielded.

{tosc: OSC stabilizing time) ’
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CLOCK
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LC 7060 T4

T3

T2

Tt

To
MUTE
MUTE
FM/AM
SCAN
osc2

osc1
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LC7060 -
T-74-05-01
Pin Description
Pin Name | Pin No. Input/ Description
Output .
Ko to K 41,42 I Key matrlx return signal input pin. Kg to K3 and Tg to T7 form key
.2 matrix.
Backup voltage sense pin. After reset, backup returns at “*H"; initial
SENS 3 I . -
power is ON at “L".
Pin for selecting number of )
swi1 4 | user memories, maker option "L"| User 2, maker 3
memories. Set to "H’ for 8 H"| User 5, maker 0
memories.
Pin for selecting graphic T
sw2 5 | equalizer electronic volume “}l-;" tg;ggg
control LSI LC7520, LC7522
SW3 6 1 Pin for selecting display IC “L"1 LC7565
LC7565, LC7560 “H"| LC7560
REMOTE 7 I Remote control signal input pin. Set to *“H* when not used.
When SW5 = "L" When SW5 = "H”
“L"|. GEQ display is provided for “L" | Impossible to change display
SW4 8 i 5 seconds with G/S key. with other than G/S key.
“H" | Display is changed with G/S | |""H" | Same as for SW56 = “/L"
key. Then, this display mode
is fixed.
Pin for selecting MEMORY — n -
display flashing ON/OEE, L” | MEMORY d|splay>flalsh|ng,
. . number of memories: 5
number of memories, function — — 2
spec. ' H" | MEMQRY display lighted,
SW5 9 | Possible to control function -number of memories: 8,
SW IC LC7820 at “H". For L.C7820 use
key matrix, port assignment, :
see spec. for SW5 = "HY
Select pin for using display IC “L** | Normal graphic equalizer
as spectrum analyzing display controller
SW6 10 1 use only. Only providing  spectrum
“H"1 analyzing display at power-ON
mode
Piezo-electric buzzer drive output pin. For frequency, see detailed
BUZZER " 0 description.
VR UP/ Electronic volume controller LSt control output pin.
12/13 (0] Pushing UP/DOWN key delivers ‘'"H" pulse at corresponding output port
DOWN
for 0.1sec.
SEL 15, 16 o Function select output pin.
1tod 17,18 Pushing key delivers ““H" pulse at corresponding port for 0.3 sec.
Function select output pin.
SELS 14 (o] Pushing SEL5 key inverts “"H" output (cyclic).
Set to “’L" when SEL1 to 4 are selected.
RES 19 I Reset pin
TEST 20 | LS! test pin. In normal operation, set to *'L.".
Vss 21 - Power supply pin. Connected to GND.

Continued on next page.
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LC7060 To74-08
Continued from preceding page. -01-
Pin Name| PinNo. | !MPut/ Description
Output
Pin for supplying clock externally {400kHz).
For internal clock mode, connected with OSC2 pin as shown below.
oscz [a3} '
M
0sc1 22 ! osc 1 @ o R2: See Electrical Characteristics.
+—I0—1
100pF==  400kHz = 4o05F
Ceramic
resonator
08C2 23 Pin for externally connecting resonance circuit for internal clock mode.
Tuner scan output pin.
SCAN 24 0 Pushing key delivers *’H** pulse for 0.3sec.
Tuner band select output pin.
FM/AM 5 .0 Pushing key delivers *‘H*" pulse for 0.3sec.
Muting output pin.
MUTE 26 0 Muting ON: ““H", muting OFF: “L”
Muting output pin.
MUTE 27 0 Muting ON: “L”, muting OFF; “H"
Key digit output pin.
To to T7 and KQ to K3 form key matrix.
kot | 5| w | s |ser | osaus | R sgéﬂvﬁ
Ki— 2| o | m2 | FLar | setz | TO | O PALD
Kp—{ 3| 7 | 3 | wme [se3| — | ® | pevense
TO to T7 28 to 35 o) K3 f4 | MEMO| M4 G/S | SELA | SCAN Dzl)%N DIMMER
b | l | I -
To T Ty T3 Ta Ts Te Tz
T
CLOCK 36 (o} ECS clock output pin.
DATA 37 0 ECS data output pin.
HOLD 38 I Backup mode request pin. Timing is described later.
INT 39 | External interrupt request pin. In normal operation, set to ""H".
VpD 40 - Power supply pin +5V




SANYO SEMICONDUCTOR CORP 32E D 799707k 000802k &

LC7060

Key Description

(1)

(2)

(3)

{4)

(5)

(6)

(7)

T-74-05-01

f1 to f7 {band select key)
Used to select band when changing setting in each band of graphic equalizer.

e Selected band flashes at its setting point.

o When this key is pushed, GEQ display mode is entered. -

e If no input is applied for 5 seconds after key-in operation, spectrum analyzing display mode is entered auto-
matically.

GEQ UP/DOWN {(graphic equalizer setting UP/DOWN key)

e After selecting band by use of f1 to f7, this key is used to cause band setting to go UP/DOWN (+2dB step).

e Holding key pushed causes band setting to go UP/DOWN at 0.5sec./step rate. When upper/lower limit is
reached, band setting stops going UP/DOWN.
If there is no band that flashes, no going UP/DOWN occurs.
If no input is applied for 5 seconds after releasing key, spectrum analyzing display mode is entered auto-
matically. '

MEMO (memory key)

e When storing GEQ setting, this key is used to cause memory enable mode.

¢ [MEMORY ] indicator flashes {0.5sec. ON, 0.5 sec. OFF) at memory enable mode.

e When this key is pushed, GEQ display mode is entered. If no input is applied thereafter, spectrum analyzing’
display mode is entered 5 seconds later and [ MEMORY ] indicator also goes out.

o If other key {except this key) is pushed within 5 seconds after key-in operation, memory enable mode is
released and [ MEMORY ] indicator also goes out.

o When SW5 = ""H", [ MEMORY ] indicator does not flash, but remains lighted.

M1 to M5 (preset memory key)

o " Used to call from/write into preset memory. Indicator corresponding to No. is lighted.

¢ When pushed at [ MEMORY ]-ON mode, writing-into memory corresponding to No. specified is performed.
(Note} When SW1 = “L", M3 to M5 are for maker option memories. Writing is inhibited.

e When pushed at [ MEMORY ]-OFF mode, memory contents corresponding to No. specified are called.

e When pushed, GEQ display mode is entered. Spectrum analyzing display mode is entered automatically 5
seconds thereafter.

FLAT (flat key)
e Used to make setting in each band flat with one touch (f1 to f7 = 0dB).
e When SW3 = “L", FLAT indicator is lighted.

e When pushed, GEQ display mode is entered. Spectrum analyzing display mode is entered automatically 5
seconds thereafter.

G/S (GEQ display/spectrum analyzing display mode select key)
e SW4="L" SW5="L"
When pushed, GEQ display mode is entered and remains held for 5 seconds. Spectrum analyzmg display
mode is entered automatically thereafter.
s SW4="L", SW5="H"
This key only can be used to select GEQ display mode/spectrum analyzing display mode.
e SW4="H"
When pushed, display mode is changed (GEQ display mode <"~ spectrum analyzing mode) and remains held
until this key is pushed again.
1. In case where spectrum analyzing display mode is entered after key-in operation (spectrum analyzing
mode}:
When other key is pushed, GEQ dlsplay mode is entered and spectrum analyzing display mode returns 5
seconds later {(normal specification).
2. In case where GEQ display mode is entered after key-in operation (graphic equalizer mode):
GEQ display mode remains held even when 5 seconds have elapsed after other key-in operation
{no spectrum analyzing display mode is entered).

SEL1 to 4 (selector key)

¢ Function setting key

e “H" pulse is delivered at output port corresponding to No. for 0.3 second.

e Set to SEL1 when power is applied.

e Muting signal is delivered at MUTE pin for 0.5 second when selection is made.
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LC7060

(8)

(9)

(10)

(11)

(12)

(13)

{(14)

(15)

SELS (selector key)

e Function setting key

® When pushed, output at SEL5 pin is inverted {cyclic).
o Setto “L" when SELT to 4 are selected.

VR UP/DOWN {(volume UP/DOWN key)

e Electronic volume control key

e When pushed, 0.1second ""H" pulse is delivered at corresponding output port.
e When pushed continuously, this pulse is delivered every 0.5 second.

MUTE (muting key)

* Muting ON/OFF key

e Each time this key is pushed, output at MUTE, MUTE pin is inverted.
e Indicator is lighted at muting ON mode.

FM/AM (band select key)
e Tuner band select key
e When pushed, FM/AM output pin is set to “H* for 0.3 second.

SCAN (scan key)
o Tuner scan key
e When pushed, “H" pulse is delivered at SCAN pin for 0.3 second.

P.HLD SPEANA/TOTAL (peak hold ON/OFF key)

e Spectrum analyzing display, TOTAL display peak hold ON/OFF key.
o Cyclic operation of peak hold ON/OFF (invalid at SW3 = "H*).

e SPEANA ---ON, TOTAL ----OFF at initial power ON mode.

REVERSE (reverse key)
* Used to reverse setting of graphic equalizer with respect to 0dB.

T-74.-05.01

» \When pushed, GEQ display mode is entered and spectrum analyzing display mode returns automatically 5

seconds later.

DIMMER {dimmer key)

e Dimmer ON/OFF key

e |nvalid at SW3 = “H"

¢ DIMMER OFF at initial power ON mode.

(Note} Muting
Besides MUTE key, keys shown below can be used to deliver muting signal. (SW5="L")

B WN =

M1 toMB, FLAT, REVERSEKeY . ... vovt e,
CSCANKEY & L e e
CSELTt06, FM/AMKEY . .. v vttt i e e e
cPowerONmode . . ... ... i,

0.1 sec. Muting ON
0.3 sec. Muting ON
0.5 sec. Muting ON
0.5 sec. Muting ON

When the same key of SEL1 to 4 is pushed twice, muting ON mode occurs twice.
When SW5 = "H”, muting signal is delivered only when power is applied or key-in operation

for function SW is performed.
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Other Specifications

{1) Specification for buzzer sound

e When fq to f7, F

80msec.

LAT key is pushed, output with frequency shown below is delivered at BUZZER pin for

f1 2 f3

fq 5 f6

7 FLAT

441Hz | 495Hz | 556Hz

588Hz | 662Hz | 741Hz

833Hz | 885Hz

o When other key is pushed, output with 885Hz is delivered for 80msec.

{2) Operation at initial power ON mode and backup return mode

Function Initial power ON Backup return
GEQ setting FLAT LAST
MEMORY contents FLAT LAST
MEMORY No. OFF LAST
f1 to f7 select OFF -~
(FLASHING)
MEMORY Impossible to use MEMORY -
GEQ/SPEANA GEQ display far Ssec. and -
display SPEANA display thereafter
MUTE/MUTE ON for 0.5sec. <
SEL1to5 SEL1 -~
SPEANAP.HLD ON LAST
TOTALP.HLD OFF LAST
DIMMER OFF LAST
(3) Specification depending on combination of IC’s for graphic equalizer use
GEQ electronic Display IC Variable Peak hold Dimmer F.LAT
volume control IC range display
LC7560 +10dB Without Without Without
LC7520
LC7565 +10dB With With With
L.C7560 +10d8 Without Without Without
LC7522 -
LC7565 +12dB With With With
(4) Backup mode release timing
sv 45V 4.5V
Voo
50usec. or more
OV mme e e e e — —
oL _\ 2Zmsec | or more
0.3 ¥pp- N
RES
SENS 4 ) 0.7 Vpp
Power OFF Power ON

~". Backup mode

Program start

| T-74-05-01
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(5) Segment assignment
1. In case where LC7560 is used (LCD}:

+10dB

— L [T TTTTTT1}=

8 x 11 segments

f2 f3 f4 f5 fe
] (e ] e
SR e | [ M
HeoH | (M| THEH
HaH | [(HeH | [HeH
o] THeH eH ]
R [HeH ] M
EH ] e [(HEH
| [CHeH [HeH
e | [HeH | [(HEH
B0 HEH CaC

7 7

COM 1

SERIREHERLS

T-74-05-01

POSITION

LEVEL

MEMORY

‘MS

M4

M3

M2

M1

MUTE

2. In case where LC7565 is used (FL)

(Note) [[] : Pin name of LC7560

9 x 13 segments

lé:J

=
8

e

f1 f2 fa f4 ts fe f7  TOYAL
+12d8 | -— -— -— -~ - -— 24d8 | POSITION
+10 -— -— -— -— -— -— 22 LEVEL
+8 -— -— -— -— - -— 20 MEMORY
+6 -— -— -— -— -— -— 18 FLAT
+4 - - -~ -— -— -— 16 M5
+2 -— -— - -— -— -— 14 M4

] -— -— -— -— - - 12 M3
-2 - -— -— -— - - 10 M 2
-4 - - -— -— -— -— 8 M1
-6 pr— -— - -— -— -— 6 MUTE
-8 - -— -— -— -— -— 4 —_
-10 -— -— -~ - -— -~ 2 _
-12 -—— - - - - -— 0 Alvays ON
HEe e e |

{Note} D : Pin name of LC7565

¢ POSITION is lighted at GEQ display mode; and LEVEL is lighted at spectrum analyzing display made.

305



SANYO SEMICONDUCTOR CORP 3¢E D B 799707k 0008030 8 .

LC7060
(6) Specifications for SW5="H" ) T-74-05-01
When SW5 = "H", the pin assignment and key matrix become as shown below.
L]
k2 [7] -/ 2] x1
k3 [2] 47] Ko
SENS {J] 0] Voo
sw1 [ 39] ™~NT
sw2 [5] %] Wo0
swa [6] 37] DATA
REMOTE [7] %] cLock
VoD sws [9] =]
9 %) 16
i LC7060 y] ™
BUWZZER [I7 2] ™%
X OPEN []Z SWS = [HJ z ]
X REC GEQ [13] 0] 12
Xt [&] @] T
X a [5] 28] 70
x 8 [x] 7] MUTE
x ¢ [7] [25) MuTE
x o [l 5] TAPE MON ¥
LT %] PLAY GEQ X
Test [ 73] osc 2
vss [21] 2] osc 1
*: Pin name different from that when SW5 =“L”
Key Matrix
K — 14 ts | M1 | ms | *a ¥r | gEa | PHD
X
K — 3 te | M2 | Fiat | X8 |aremon SRQ ) PHOLD
K2 — t3 t7 | M3 |mcom| ¥¢  |*ms [|*Ms |revErsE
x X x R
K3 — ti | MEMO M4 G/s D [PLAYGEQ| M7 |[DIMMER |
To T T2 k] 7% Ts Te T

Specifications for SW5 = "H” are different from those for SW5 = “L” in the following points.
1. Number of memories: 8 in all (user option 5 modes, maker option 3 mode) (SW1 = "H")
2. Possible to control function SW IC LC7820

3. VR UP/DOWN, SCAN, FM/AM functions are negated.
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are represented by typical values.

@®No marking is indicated.

@ All of Sanyo audio-use MOS IC case outlines are illustrated below.

@All dimensions are in mm, and dimensions which are not followed by min. or max.
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Case Outline—[3057] unit: mm

Case Qutline—[3084] unit: mm T-90-20
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