Ordering number : EN5760

CMOS IC

LC7535M

SA////WYO Electronic Volume/Loudness Control with Serial Data
Control and High Voltage-Ha g Capacity

Overview

The LC7535M is an electronic volume and loudness
control IC that provides volume, balance, and loudness
functions with a minimal number of externa components
and that can be controlled electronically.

Functions

 Volume: Provides 81 positions from 0 dB to —79 dB in
1-dB steps and —«. A balance function can be
implemented by controlling the left and right volume
levels independently.

* Loudness: A loudness function can be implemented &2
attaching external capacitors at the output tap provid
at the —20-dB position in the 5-dB step volume co

« S(select) pin: Up to two LC7535M chips can be.t 3

the same bus.
e Serial data input: The LC7535M
communication with the controller in the G

SANYO: MFP30S

» CCBis atrademark of SANYO ELEC
« CCB is SANYO's original bus formait

Specifications
Absolute Maximum Ratin

Parameter Conditions Ratings Unit
5 < Vce < Vbp Vssto Vss +18 \
Maximum supply voltage X | VeEg' <¥Vss < Vce < Vop Vgs — 18 to Vgs \%
Veg < Vss < Vec < Vpp Vssto Vss +7 \
L, DI, CE 0to Ve +0.3 Y,
Maximum input voltag 5dBIN, R5dBIN, L1dBIN, R1dBIN Veg - 0.3t0 Vpp + 0.3 \%
S Vcc—0.3to Vpp +0.3 \Y
Ta<75°C 250 mw
-30to +75 °C
—40 to +125 °C
a=25°C,Vgg=0V
" Ratings )
Conditions - Unit
min typ max
Vbb Vee + 4.5 16| Vv
Supply voltag Veg Vee -16 0 \Y
Vee | Vee 45 5 55| V
) Viyl | CL, DI, CE 0.8 Ve Vee| vV
Input high-level voltage
Vii2 | S 0.8 x (Vpp — Vec) + Vee Vpp| V
Vil | CL DI, CE Vss 02Vee| V
Input low-level voltage
Vi2 |S Vee 0.2 x (Vpp = Vee) + Vec \

Continued on next page.
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LC7535M

Continued from preceding page.

i Ratings .
Parameter Symbol Conditions - Unit
min typ max
Input voltage amplitude VIN L5dBIN, R5dBIN, L1dBIN, R1dBIN Vp-p
Input pulse width tow CL us
Setup time tset up CL, DI, CE us
Hold time thold CL, DI, CE us
Operating frequency topg CL kHz

Electrical Characteristics at Ta=25°C,Vgg=0V

Parameter Symbol Conditions Unit
Total h ic distorti THD Vin =1Vrms, f =1 kHz, %
otal harmonic distortion With all tone control settings flat, Vpp — Vg °
Vin =1Vrms, f=1 kHz,
Crosstalk Ct With all tone control settings flat, RG = dB
Vpp — VEg = 30V
Output at . i ii Ve Vin =1V rms, f =1 kHz, with the v 95 dB
utput at maximum attenuation omin | oo~ Vee = 30 V —!
. With all tone control settings fl
Output noise voltage VN IHF-A, Vpp — Vg = 30 V 2 10 uv
. Rvoll | 5-dB volume control bloc 75 kQ
Total resistance
Rvol2 1-dB volume control bl 20 kQ
L5dBIN, R5dBIN, LG
Output off leakage current lorr R5dBOUT, L1dBIN; i -10 +10 HA
RVM
Input high-level current liH CL, DI, CE: 10 HA
Input low-level current I CL, DI, CE& 4 . -10 HA
| Vpp = 1 mA
Current drain Do oD
Icc 1 mA

Equivalent Circuit

R1dBIN
R5dBOUT

R5dBIN
RCT1
] ReT2
] Rvm
LEVEL SHIFT VoD
CONTROL L LATCH
11
C g SHIFT REGISTER VEE
A0B915
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LC7535M

Sample Application Circuit

LC7535M #1
iz L5dBIN R5ABIN —
100F| 4 0001 4F
} LCT4 RCT1 —
1 LCT2 RCT2
0088sF S iMQ
JF
5 B LsdsouT
' T 1MQ
L]
+
AT L1dBIN
%M;UF L1dBOUT
LVM
SPEKER AMP
Test Circuit

Total Harmonic Distortion

kb

LC7535M

5T (e 77 Te] (o] [0l T 72l i 1] i8]
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S.G  DISTORTION ANALYZER THDin

A08917
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LC7535M

Output Noise Voltage
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With an identical circuit for the right channel
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LC7535M

Pin Descriptions

Pin No. Pin Function Equivalent circuit

V]
2 L5dBIN DD

* 5-dB step attenuator inputs
These inputs must be driven by low-impedance circuits.

29 R5dBIN
A08921
3 LCT1
28 RCT1 * Loudness circuit connections 08022
Connect the high-band compensation capacitors between the CT1 and 54BN plns a
4 LCT2 connect the low band compensation capacitors between the CT2 and the V,
27 RCT2

A08323

5 L5dBOUT

=
RN

;yoo
B— O

A08925

« 5-dB step attenuator outputs
These outputs must be accepted by circuits with an impedan

26 R5dBOUT

7 L1dBIN
« 1-dB step attenuator inputs
These inputs must be driven by low-impedance c|

24 R1dBIN

8 L1dBOUT

« 1-dB step attenuator outputs ] ]
These outputs must be accepted by i =l 3 7 kQ and 1 MQ.

23 R1dBOUT

9 LV » Common connections for t
pattern connected to these
pins are not connected i
specifications. When a,

of the printed circuit board
ince the LV, RV, and Vss
tnally as required by the various
capacitors between Vy, and Vsg
iset at its maximum attenuation. This

22

AD8927

ion inp : a format. If this pin is connected to Vpp, data will :] Z-E
12 5 connected to V¢, data will be accepted when |
i l:l 4
77

3
-7' AD8928
17 VDD
%
18 K—D
19 p

A08929

10

13 . . .
ections. All these pins must be connected to the corresponding power

ly voltage §Wien power is first applied, the V¢ voltage must not rise before Vpp.

1,6, 11,
15, 16, NC : ected (NC) pins
20, 25, Domot connect any signals or devices to these pins.

30
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LC7535M

Control System Timing and Data Format
The stipulated serial data must be input to the CL, DI, and CE pins to control the LC7535M. The data consists of a total
of 20 bits, of which 4 bits are address and 16 bits are data.

b1

CE [ N
Yro Jar Yao Jas | oo Jor XDZXDBXD4XDSXDGX§§
« UMMM UL

D

CE ]1#51#51;&5
Y min_: min_: min !

e TL L
D

CL

-
o

145 min

X

1ps < TpST

A08930

0] D11 [p12 [ D13 [ D14 [ D15 |

J J
V

l v
Don’t care

Left channel 1-dB step control
(identical to the right channel)

[a0]ai[a2]as|po[p1|D2|D3|Ds|D
“ v— I\ N VAN

Left channel 5-dB step control
(identical to the right channel)
Address code Right ¢l
Loudness
1: On
0: Off

Spin (A0 Al A2 A3

Vpp 1 0 0 1
Vece | 0 0 0 1

Right channel 1-dB step control

Note *: To minimize switching
noise, applications should
input dummy data in the
following sequence: —79 dB
- dummy - —

Setstate |D4 D5 D6
g —| 0 0 O
0 Dummy*| 1 0 0
0 —4dBl 0 1 O
1 —3dB|1 1 0
1 —~2dB| 0 0 1
1 —-1dB|1 0 1
1 0dB| 0 1 1
1
1
1
1

- O OO O =

O O o= O O
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LC7535M

Loudness Characteristics Volume Step Characteristics
20 Vpp=15V, VEg=-15V 0 Vpp=15V
10| Vss = Vm =0V, loudness on 10 Veg=-15V
odB Vss=Vm=0V
0 ol ViN=0dBV
i - o %0 ikHe
m ~-10 N— -10dB /"’ T 30( Overall
T — T -
° ™~ 2008 4+ _L——TT]
| -20 \\ T ] /// i = g -40
3 0 s T | T 2 .50
_ N I // )/"‘ 8
5 40 ~| 408 LT | &
%‘ - o~ I LA [ o -60
N |-50aB |+ 1 £
© o < — T 3 7
60 S~ _|-60dB "] d =
) ~ 70d‘B o 80
-70 - =t -90
-80 . I -100
10 100 2 3 571k 10k 100k

Frequency, f — Hz

1dB step

[
S
ES
—
1=
<
o .

3
° 3
£+ T 5dBstep

068,F

0

T00126

THD — Frequency Characteri D — Frequency Characteristics (2)

Vpop=15V |
VEg=-15V
Vss=Vm=0V
Vin=0dBV
80-kHz low-pass weighting

" Vin=~10dBV
80-kHz low-pass weighting

X

[a)]

I

oo )

5 7

= &< S

% Volume control st -g 3

© S

2 o 2

c = Volume control set to -10 dB

e g o0 <

3 g8 N
= = 5 rJﬁ\"
g T 3 / N
Pt 2 5 Volume control set t0 O‘dB P

0.001 [ [T

70 23 57100 23 571k 23 5710k 2 3 5700k
Frequency, f — Hz
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LC7535M

THD — Power-Supply Voltage Characteristics (1) THD — Power-Supply Voltage Characteristics (2)

0.1 0.1
Vbp=-VEE Vbb=-VEE

7| Vss=Vm=0V © 7 Vss=Vm=0V
Vin=0dBV 5 Vin=0dBV

80-kHz low-pass weighting .. Volume control set to —20 dB

Flat overall 80:kHz low-pass weighting

w
w

0.01 £=20kHz

w

I ——— f=1kHz |

Total harmonic distortion, THD — %
~!
Total harmonic distortion, THD — %

000820 22 24 26 28 30 32 34 00015
Power-supply voltage, Vpp —Vgg — V

T00127

THD — Input Level Charact THD - Input Level Characteristics (2)

[ Vop=15V
3 2| Veg=-15V
(=)
Vss=Vm=0V /

| 0 80-kHz low-pass weighting ]
[a) Flat overall y '7 A
T !
£ £ yi
§ 5 /
£ g 3 7
IS} o)
bz g 2
8 k=l
S 2 001

o
5 £ g
< E “'Vpp=15V
© w 3| VEE=-15V
o ° = =
E A
80-kHz low-pass weighting
Volume control set to —20 dB
0.001

50 -40 -30 -20 -10 0 10 20 30
Input level, V |y — dBV

Too127
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LC7535M

THD — Output Level Characteristics (1) THD — Output Level Characteristics (2)
3 Vop=15V 3 Vpp=15V
s oy £ Ty
o - = = M:
| 0.1] 80-kHz low-pass weighting | 0.1] 80-kHz low-pass weighting
a) 7 Flat overall /1 % Volume control set to —20 dB
T =
s / :
k=l 3 4 £
£ N / S
S 2] %
Z ko]
S 001 \ 4 2
o O & Q2
g o \ y | 5
E A4 Loy £
E ‘\\‘/ x <
z 3 \\ & g
o 2 =
= N4
0.001

-50 -40 -30 -20 -10 0 10 20 30
Output level, Vo —dBV

Usage Notes

» The state of the internal analog switches st applied. Applications should apply external

 To prevent the high-frequency digitalsi L, DI, and CE pin lines from entering the analog
signal system, these lines should ei Id:pattern or shielded cables should be used.

yntrol systems, vehicles, disaster/crime-prevention equipment and the like, the failure of
ly cause injury, death or property loss.

and expenses associated with such use:
y responsibility for any fault or negligence which may be cited in any such claim or litigation on
ECTRIC CO., LTD., its affiliates, subsidiaries and distributors or any of their officers and employees
jointly or severally.
m Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed for
volume production. SANYO 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.

This catalog provides information as of May, 1998. Specifications and information herein are subject to change
without notice.
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