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Graphic Equalizer

@ 3-chip configuration consisting of the LC7520, a controller (LC7060 or
neral-purpose microcomputer LC6502,ete.), and a display LSI (LC7560—LCD,
7565 — FLT, LED) provides an electronic graphic equalizer system having the
llowing features.

tions

On-chip electronic volume control for graphic equalizer with 7 bands each of
right/left,

2dB/step variable in each band. ’ -
Maximum boost of +10dB, maximum cut of ~10dB, and 11 positions in each band.
Setting can be made separately for right/left band.

Band setting is made by serial data input. There are 2 control lines.

Wide dynamic range. )

CMOS LSI of Y40V breakdown voltage.

ures

The gain in each band can be increased/decreased with one touch.

Since the preset memory contents can be called with one touch, your desired
frequency characteristic to the music can be selected,

(Example) User option 2 modes + Maker option 3 modes + Last channel memory
'0dB in each band (flat function)', 'The frequency characteristic in each
band is reversed with respect to 0dB (reverse function).! - These functions
can be software~controlled with one touch.

Spectrum analyzing display facilitates recording equalization.
Since 2 control lines can be also used for a display LSI, wiring between
microcomputer and LSI is facilitated. i :
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Absolute Maxirmum Ratings at Ta=25°C,VSS=OV ) . unit
Maximum Supply Voltage Vppmax Vpp VggsVss Vpp-Vegsho v
VEEmax Veg w
Vrer  Vrer VssiVper vbD Vref$11 v
Maximum Input Voltage VI1max CLK,DI SS‘O 3 to V +8 v
. Viomax f1 to £7,IN1,2 ~-0.3 to Vb +0 3 v
Vyamax S,TESTH,2 Vref—0.3 to Vpp+0.3 v
Allowable Power Dissipation Pdilax Ta$75%C _ 150 oW
Operating Temperature Topg : -30 to +75 ©°¢C
Storage Temperature Tstg =40 to +125 Sc
Allowable Operating Conditions at Ta=259C,Vgq=0V unit
gEE YIEE \VVCCS_EDD <10 0 to Vyp~4.5 v
ref f DD 'ref2 pp™ e
Voo Voo re 4.5 to (5.0typ) to 5.5 V
Input "H"-Level Voltage Vyy; CLK,DI 0.8Vps to Vo ¥
Vigp S Vpept0- 9(VDD- refg’ toVpp V
Input "L"-Level Voltage vIL1 CLK,DI to 0. 2VCC \'s
vILZ S R Vref to V r'i'o ??VD I‘ef) \'
Input Pulse Width téw CLK ' 1 min. us
Setup Time tsetup DI 1 min. us
Hold Time thorqa DI 1 min. us
Electrical Characteristies at Ta=25°C,VS =0V min typ max unit
Total Harmonic DistortionTHD1 IN1,2:All bands flat, 0.005 %
£=20kHz,output 1V
THD2 IN1,2:Boost,f=20kHz,output 1V 0.05 %
Closstalk CT :f=1kHz 60 dB
Setting Error AB Other band flat] %10dB t9 *f10f11.5 dB
Test Circuit 1 8dB  ¥6.6 7.6 9.0 dB
(No reversion t6dB  *u.9 ¥5.9 7.2 4B
oceurs, ) 49 %3.0 %3.8 4.9 dB
24 %1.0 1.9 ¥3.0 dB
Analog SW OFF Leak Iors IN1,IN2,f1tof7 10 wuA
Current
Pull-down Resistance Rpp S :Vpp=13V,S 100 kohm
Current Dissipation Inp 1 mA
Ioc 0.5 mA
Current Dissipation Ir f Vop~Veer: Vpp-V. f-10V -1 mA-
© Test E?rcuit 2re
ol I |
Qmugl L . thold
CLK
o
Test Circuit 1 Test Circuit 2
LA —
N2 T weet | LE7520 |ygg
LC7520 ret . jr
7

8.5,

sHIlF@i"I

resonance impedance

% Equivalent LC
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LC7520 T-74-05-01

Equivalent Circuit Block Diagram

[
(3]
>
- _D_ _ _‘|
|
|3 IN1
' L I L1 IN2
| ] [ | ;! ]
I gt § | Rignt BLock H f1
| : 1:LFFF BLOCK, : By ':Equivalent resistance constants
i 11 7:2-% S T T T T T I | 0 ts
| L’?b'll.ll.l]_l_lll _—_8:: IN1 IN2
’ | | IJ 3 18
—_[—(}.‘.' | / SWB ( sWce
| fie7 | -] .
I Analogue SW Control | lAnalogueSWControl | 4ik £ sw4 (10d8)
| LEVEL SHIFT Level Shift | — Ny
| DECODER DECODER | 237k 2 SW3 (8dB)
! t i i I 409 F  Sw2 (6dp)
s ¢ 4 ¢ LATCH +{® LATCH : 6.3k :'_—°5w‘—‘ o)
TEST! l']———- ‘E , I * 3
D‘ D S Q 0 shift _Cb .6k
ot 7 © Shift Register L. Register TESTZ |
CLK D—‘>— {
L T D o e e e — . Otn

Data Code 78 bits in all
- Data transfer direction

X”biu X‘:BX 1] X 'S‘X t4 XTX '2‘X 1 x €7 X f6 5 f:x 3 X '21 1 x : bi:X_

keycard f m;nmy
! Data set in each band of Rech Data set in each band of Lch ,//
/ // (4 bits per band) / (4 bits per band) //-
/ TTTTTTTY / . /
TTTTTTTTTTTTTTTTT TS / Transfer ; /
’ ¥ —>d1reetio;1 /
// 10 dBf G 10 1]+ /
/ 8 0100 /
/ ) 6 0011 J
LC?7520 Pin S='0' 4 0010 /
(111100001 0] 2 0001 [ooooooo0o0o0o0 o]
Pin S='1! 0 0110 4
[1t1T11100001 1] -2 1001 last bit
-4 1010
-6 1011 DATA )
-8 1100
-10 1101 CLock

T

1us or greater

Note 1. When power 1is applied, data "0" must be first transferred for
67 olocks (initial cloek) or more. If data transfer is
stopped halfway, the transfer of the remaining data must be
completed or data transfer must be started after the initial
olocks have been transferred.

Note 2. When the DI, CLK pins are shared with the LC7560, ete., the
maximum initial clocks for such device must be transferred.
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Pin Description
Pin Name | Pin No. Pin Configuration Description
Vbp 10 Power supply pin, +18V(typ)., power
supply for audio signal.
' 12 Power supply pin, Vyo-5V(typ).,
ref . DD
power supply for logic drive.
| Vsg 18 Power supply pin 0OV, _
Ve 19 Power supply pin, -18V(typ)., pover
supply for audio signal,
—VCC 13 Power supply pin, +5V,
DI 17 . Used to input data from CPU.
« Schmitt inverter type.
CLK 16 D—{b‘*_ . Used to input CLK from CPU,
« Schmitt inverter type.
. Audio signal input pin,
INT 1,28 Nt D—Eg: . Normally, IN1 is connected to
IN2 2,27 ! inverting input of OP amp.
H » Normally, IN2 is connected to
I E : noninverting input of OP amp.
N2 . Provided in Leh/Roh. '
f1tof7 3to9 — = . Bandpass filter connecting pin,
20to26 ',.__Bg_gg « f1 to f7 x 2 (right/left) = 14
o——F% pins in all.
S 11 ) + Select pin at 2-chip used mode.
. With pull-down resistor.
. To accept data under key code 7C3,
S must be set to '"1'.—sConnected
to VDD'
. To accept data under key code 7C2,
S must be set to '0'.—>Connected
to Vref.
TEST1 14 « IC test pin.
TEST2 15 . Open during operation.
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Sample Application Circuit
(1) 7-Band LCD MIX Display (LC7520 x 1, LC7560 x 1)

ECS BUS
*3 1
| P A\ ol _olsvf" QL' __‘__R_|1.x.2 Source
{0l ! ! 1 Qi 1 I
CiK ! ll_*mlﬂ e GLKI l_ﬁiz_._ Monitor A B
]
:;rcmso ; ! I LCT520 S| [
LC 6502 J—_—— 1> u l::? _I I 1x2 X
£ 1|
] P '*_:M'—"YE T I L —§—~ Vol Bal Power
. I == 7T (PR M el
o e g A 0 w2 [ 2k [
- 1] sl = I
key switch P —— ——— 4 Tyl ~ 12k
1 o
I S . ) | Lem2o
r L *2
e ~_eTnl Voo
————— - -—-"\"_—lfﬂ W -
L rm—l ﬂl Note: OP amp feedback resistance 12kohms
i _mi lvss EQ LC resonance impedance 800ohms
£ ,“‘“‘“"‘L tal £ lvee
T 4 Tl [2 T3
IL' ______ = ._;w,__.l 16l 'm .
po——m r 7] -~ accessory: mtﬁ;‘%
— ie ]
W S, O e d LR, MIX.
J POS, LEVEL
- AR —-
DI
] | %
Color LCD 1ix8
7bands + accessory
LC7560 or
* 7 bands + total display
L]
s1|
szl
Pose]
0sC
T TOTAL ) =‘"§
T T X = power
5 T8
#1 It is recommended that pins f1 to f7 are connected to the signal Gnd

through resistors of 1Mohm so that noise is minimized at the select mode.
#2 The optimum conditions for 2dB/step are as follows:
OP amp feedback resistance: 12kohms
Equivalent LC resonance impedance: 800ohms
*3 The LC7060 is available as a standard controller, '
®4 The LC7560 (LCD driver), LC7565 (FLT, LED driver) are available as
spectrum analyzing display drivers for graphic equalizer output signal,
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(2) 7~Band R/L Separate Display (LC7520 x 1, LC7560 x 1)

(LC7520 X1. LC7560X2

3

)

T-74-05-01

: _jvm 4x2
70657 —{D1 s {01 le—#— S URCE
%b%gz g e C 3l 2x2
S |-#—— MONITOR A/8
D0 LC752 LC7820
—_— l—w— fe—r——
Pffﬂ: B NN 1X2 '
t2 INY [—¢ ;>/'| —#—— VOL/BAL/POWER
— —
oo t3 e
t L “'Ln(mz rEx\
KEY Sw 15 N |
te
t7)
tﬂ
12
t3
t4b R
15
te
t7
o1 > R display
CLK
LC7 Voo
K0 L1
N S2[—,
{TOTAL(R))
ti~t7 0osc —%—_‘_
Dt :> L display
CLK
S1 1
LCT560 Voo
sa-f
’. RN .
17 Tl TOTAL(L) :
osc R : Right
I L : Left
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(3) 14-Band R/L Separate Display (LC7520 x 2, LC7560 x 4)
By combining various modes of pin S, a further extension of the application

circuit is made possible to such an extent as shouwn below.

32E D E& 799707k 0008071 O Em

T-74-05-01

3
g N\
LC7060 —+{DI 452 SOURCE
o ol — D1 N2 ok )
LC8502 feLk ——loLk W INTE | 22 MONITOR A/,
DO LC7520 A 5|y B
WXl vzos vz eeezo s
I e IR N ] —#+—>VOL/BAL /POWER
—AR
_
=T nos
KEY SW oLk "2 b
wret LC 7520
X4 ucet | Nz
rooo-= A w
LE:’P}JL H#—Af 117, f1~47 INTH
A0y}
VoD ~——————
17 ) )
5152 o1l L2 - S 52
Lc 7560 h‘“—f’:*’ r-= | e “’fCLz Lerseo™!
T eer BPF | |7
Left X14 X14 R.ight
display display
11x16 LA VoD ) 11x16
DET DET
d X14 X14 [
[~
51 82 01 |t - 51 S2
Lc7se0™  CLKe— =LK | c9560*?
firofpfest 1 H—»lfin 7
7 Laod .1 7
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[Reference 1] ECS System/Graphic Equalizer Application Circuit Block Diagram

. | I ® }E%%E:ﬂ

Phono
Tuner € LC7820 _
6 - Q
Auxi 2,5‘;; ip LAG458 output
60— k4 ©
Aux2 — ete
o—|
1T G EO| ._a,ng Mixer
L T
————© power
oS T A
P -]~ .
1€7520 0dB | | Pandpassfilter| | tal
(€7522 f2dB | |
LC7523 12dB ! (LAB4S8)
7 { _ixt4
LCD dsphydnw
LC7560 (LCD)
i ﬂpomts x 7bands total .
LC7060 or 6502 4 — ies LCD display 1/2duty 1/2bias
4 bit singlechip or LC7565 (FLT)
rricrocomgtor

==

[Reference 2] Main Specifications for LC7060 (Graphic Equalizer Controller)

Use

Controller LSI for graphic equalizer electronic volume control LSI: LC7520,
7522, 7523; LCD driver: LC7560; FLT driver: LC7565

Functions

7 bands, 2dB/step, ¥10dB(¥12dB) variable,
( ): LC7522/7565/7565-combined use.

Max. 8 memories (user option 5 modes, maker option 3 modes) + last
channel memory.

Possible to control function switch (5 positions) and electronic volume
control.

2 control lines for graphic equalizer electronic volume control and
display IC.

Buzzer sound is generated when a key is operated.
On-chip remote control reception program,

Features

Any combination of graphic equalizer electronic volume control LSI-

LC7520, 7522, 7523 and display driver LSI LC7560, 7565 may be used.
(Port-selectable)

FLAT function to permit the FLAT mode to be entered with one touch.
REVERSE function to permit the frequency characteristic to be reversed
with respect to 0dB with one touch.

Tuner band select and SCAN outut.

MUTE and MUTE output.

Backup operation available.
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SANYO SEMICONDUCTOR CORP

AUDIO-USE MOS IC CASE OUTLINES

32E D BN 799707k 00077b1 9

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.

Case Outline—[3003A] unit: mm
1% 8

!_ll_ll_lhl"ll"ln'?f‘

)
L,JULJLJL_ILJ 7

L‘:’ 6.4
7

[ 19.2 —————»y

AT

SANYO: DIP14

max

34 365

Case Outline—[3010A] unit: mm

22 2
mimiminininiaiciolmlis

I_JL.JLJl_lI_!LJLJL_JLlLJ"

7.2

05 12 254

SANYO: DIP22

Case Outline—[3006B] unit: mm

16 9
0 o O o O O o O ey ¢

28 [T
o He
% S 0y Iy y B 0
! [] -
18.2 &
E S
n
i @
™
A &
2 048 254 SANYO: DIP16

Case Outline—[3012A] unit: mm

iafninfainisialsialinis]

15
a

he—13.8 —]

— 15.24

L’JUULILILJLJULJDLIUU

=]
%

379

048 12 2.54

SANYO: D1IP28

Case Outline—{[3007A]) unit: mm
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Case Outline~[3014A] unit: mm

SANYO: DIP42

Case Outline— [3008A) unit: mm
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Case Outline—[3057] unit: mm

Case Qutline—[3084] unit: mm

X ”
inininisinisinininialsis]

32E D K& 799707k 000773 c K

T-90-20

T ———
< N
° w[:l W
~ HH
v N
TOOOOO OO0 4= 4
29.84

3.86

05 1.2 2.8 of
SANYO: QIPGAA  'inp SANYO: DIP-24S1lim
Case Outline—[3063] unit: mm Case QOutline—[3118] unit: mm
nnnnnnnnnnnnns—lt F——"o::.g‘gh—:‘s—b‘s

3% 3l tﬂiﬂfﬁm iR |

, Ji] v =

2 d . 3 5% E .

& e = =]

8 b= =

= F© =

S ]

055 048 178 SANYO: DIP2BSN 'HsﬂAllI\j(g:H ﬂqhxliqu i 'J—J‘

Case Outline—[3067] unit: mm

% n
uinininisinialintalsl

b

e 65, e —>4
7.62—-]
0.25

'ULIULH_IUULIUU

21,2

0.8

09 178

33 3.9max

SANYO: DIP24S

Case Outline—[3073A) unit: mm
RRRAARARARARAR

2.25

0.25

b

,BBHHEHEHHHHHHE

15.3

il
A

2.5 max

[+3]
?

Los_

SANYO:MFP30

Case Outline—{3074] unit: mm

SANYO:QIPSOB

Powered by ICminer.com Electronic-Library Service CopyRight 2003

39




