Ordering number : EN4881A

CMOS LSI

LC75382E

SANYO

Electronic Tone Controls
for Car ‘€0 Systems

Overview

The LC75382E is an electronic tone control |C that can
implement, with minimal external components, the
complete range of tone and volume controls required in a
car stereo, including volume, balance, fader, bass and
treble, input switching and input level controls.

Features

e Volume: Controls the left and right volume levels
independently from 0 dB to —78 dB (in
2 dB steps) and —o dB (41 settings)
Since the left and right levels arg
independent this circuit also functiol

abalance control. &
Attenuates either the rear or front “ouitput
over 16 levels, from 0 dB tofzg dB in
2 dB steps, from —20 dB to'=95 dBin
5 dB step, from —25 dB.to 245 d

&

10 dB steps and then to —GodB and &

Bass/treble:

capacitors.
Selects one of Aot

* Input selector:

Ta=25°C,Vgg=0V

unit: mm
3156-QFP438

SANYO: QIP48E

* CCBis atrademark of SANYO ELECTRIC CO., LTD.

* CCB is SANYO's original bus format and all the bus
addresses are controlled by SANYO.

Symbol Conditions Ratings Unit
Vpp max | Vpp 12 \
i i e | ST T, i | Vgoen |
Sy, ' , , , op * 0
Allowable power dissipatioh® Pdmax | Ta<85°C 310 mw
Operating temperature Topr —40 to +85 °C
Storage temperature Tstg -50 to +125 °C
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LC75382E

Allowable Operating Ranges at Ta=25°C,Vgg=0V

Parameter Symbol Conditions Unit
Supply voltage Vbp Vbp \%
Input high level voltage Viy CL, DI, CE \%
Input low level voltage Vi CL, DI, CE \

LTIN, RTIN, L10dBIN, R10dBIN, L2dBIN, R2dBIN,

Input voltage amplitude VIN' | LFIN, RFIN, L1 to L4, R1 to R4
Input pulse width tyw CL
Setup time tsetup CL, DI, CE Us
Hold time thold CL, DI, CE Us
Operating frequency fopg CL kHz
Electrical Characteristics at Ta=25°C,Vpp=9V,Vg=0V
Parameter | Symbol | Conditions Unit
[Input Block]
Input resistance Rin L1to L4, R1to R4 MQ
Clipping level Vel LSELO, RSELO: THD = 1.0% Vrms
Output load resistance R. LSELO, RSELO * kQ
Minimum input gain Gin min 0 +2 dB
Maximum input gain Gin max +18.0 +20.0 dB
Step resolution Gstep +6.0 dB
[Volume Block]
Input resistance RV10 % 29 kQ
Rv2 10 14 kQ
Step resolution ATstep dB
Step error ATerr +2 dB
[Fader Volume Block]
Input resistance Rfed 20 28 kQ
dB
Step resolution ATstep dB
g 10 dB
Step error 0 +2 dB
Output load resistance kQ
[Bass/Treble Control Block]
Control range +17 +19 dB
Step resolution 1.7 2.7 dB
Internal feedback resistancg’ 76 107 kQ
[Overall Characteristics]#
o 0.005 0.01 %
Total harmonic distqgt
7 0.008 0.02 %
Crosstalk 84.5 dB
N = 1Vrms, f =1 kHz, Main volume at —co —65 -745 dB
All controls flat overall (IHF-A), Rg = 1 kQ 5.2 12 uv
All controls flat overall (DIN-AUDIO), Rg = 1 kQ 7.2 16 uv
All controls flat overall (NO-FILTER), Rg = 1 kQ 9.2 20 uv
Gv = +18dB (IHF-A), Rg = 1 kQ 23 50 uv
Bass at maxi_mum boost, treble at maximum boost 48 120 W
(IHF-A), Rg = 1 kQ
Current drain ' Vpp - Vgs =11V 28 33 mA
Input high level current’ CL,DI,CE:V|y=9V 10 HA
Input low level current CL,DI,CE:V|y=0V -10 HA

No. 4881-2/16
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Equivalent Circuit Block Diagram
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Pin Assignment
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Electrical Characteristics Test Circuit

1. Total harmonic distortion
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2. Output noise voltage
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Unit (resistance: Q, capacitance: F)
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3. Crosstak
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Pin Functions

Pin No. Symbol Function Note
44 LROUT Fader block output. Attenuates only the front or rear outputs. The left/right
45 LFoUT attenuation is identical.

41 RROUT .
40 RFOUT These are op amp outputs and thus are low impedance.
46 LFIN Fader block input
39 RFIN Must be driven by low impedance outputs.
1 LVref . . ;
36 RVref Common pins for the main volume, fader, tone and ga
Vpp/2 voltage generation block. Connect a qp‘é{citor (
42 Vref Vref and AVgg to suppress power supply,ﬁpre. W
7 L2dBOUT .
30 R2dBOUT Main volume 2 dB step atte
8 L2dBIN
29 R2dBIN Must be

“Must be‘driven by low impedance outputs.

47
38

LTOUT
RTOUT

Tone control outputs

Continued on next page.
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Continued from preceding page.

Pin No. Symbol Function Note
5 LT1
4 LT2 A ) . .
3 LT3 Tone circuit low band filter capacitor connections.
32 RT1 Connect capacitors between the T1 and T2 pairs and between the T2 and T3
33 RT2 pais.
34 RT3
2 LT4 Tone circuit high band filter capacitor connections.
35 RT4 Connect high band compensating capacitors between the T4 pi
Ap2724
Tone circuit filter op amp inverting inputs
48 LTS5 P P g1np
37 RT5 Out of band signals can be excluded by connectlng apacnors wit TOUuT
values between the T5 and TOUT pairs.
6 LTIN Tone control circuit inputs
31 RTIN Must be driven by low impedance outputs.
AQ272%
43 Vbb Power supply
°vVpD
21 A.Vgg Internal op amp ground
AC2726
°Vpp
16, 20 Vss Internal Iogig:%ys’tem grol
ADR727
VoD l
D ! e
L ! ]
= |
"L i
Vret 102728
Voo
x
—0
A
>
AVss
vpD
'hrp enable. Data is written to the internal latch on the high to low transition of x
19 thls signal. The analog switches operate at that point. Data transfer is enabled O
“when this signal is high. x
w” A02730
VoD
18 DI x
Serial data and clock connections for IC control. O—
17 cL %
™ A02730

No. 4881-8/16



LC75382E

Internal Equivalent Circuit Details

Input Block Equivalent Circuit

s [} oo
e [} o o
s} oo
La [} o~ o- (0dB)
M or larger
RinE (+6dB)
(+12dB)

(+18dB)

10 dB Step Volume Equivalent Circuit

L10dBIN

¢ (-3008)

» (=400B)

(~-5008)

(-50dB)

{(-70c¢B)

! (~e)

Unit: kQ

AD2731

The right channel is identical.

A02732
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2 dB Step Equivaent Circuit

L2dBIN L2dBOUT

07

L

2.057%
1,633
Tostoaklu 1.208%
1,031
3.981%

Tone Block Equivalent Circuit

14,099 RO Swii

O\O The right channe! is identical.

43,048 R10E .
Unit: kQ

LT3,LT4

AD2734
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Tone Control Circuit External Capacitor Value Calculation Example

The external capacitors used with the LC75382E are structural components of semiconductor inductors (simulated
inductors). This section presents the equivalent circuits and formulas for acquiring the desired center frequencies.

1. Semiconductor inductor equivalent circuit

RT1

V¥ ' hs

CUT { BOOST

Rfeed

Zg: impedance
at resonance Zo

A02735

2. Sample calculation
Specifications: 1. Center frequency Fq

(RT4 + Rfeed)
Q="""Rrra *Q

O DeriveCl.

it diagram (page 10) for the internal resistance.

No. 4881-11/16



LC75382E

Technique for Reducing Noise in the Tone Circuit Output

O>

100pF
RT1
O

C1=0.62xF <=

RT4=1k 0
A .
VWr

C2=0.015uF 5

+
—I— -

C3=4100pF =RT3=300k1Q

p-

11
1

A04834

noise operational amplifier in the external ci rcwt

Fader Block Equivalent Circuit

LFIN LFOUT LROUT

" When FADER = 1, S2 and 83 are on.
When FADER =0, S1 and S4 are on.

The right channel is identical.

Unit: kQ

Lvref EIL

When data specifying a—w attenuation in the 2 dB step main volumeisissued, S1 and S2 will open and at the same time,
S3 and $4 will turn on.

No. 4881-12/16
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Control System Timing and Data Format

The prescribed data (signals) must be applied to the CE, CL and DI pins to control the LC75382. The data consists of a
total of 40 bits, of which 8 bits are address and 32 bits are the actual control data.

iss
min g

inxs
min

iss
min

L

ius min

X

A

1usgTDEST

sieis|B|ajala]a|o|{p]|oipiD|D|jD|D|D|D|D|D 1 piolH|H{ojo|p|biD|D
[o]1[2!3]01:!2]3]0]:lz]sfals]sl7]s]9]1411 47l szoaJan;&;25%42424243434
Address code ' I_.____
[2[ofofo]ofofo]:]
2 dB step
L Channel selection control
L%e‘t'i:;wnchmg Input gain control 0 0 0 0 0 Of-wdB
0 ojLI R {0 © ogB 1 0] Reh 1 00 0f-80d8
4 0jL2 (R |4 O|+ BuB 0 1) Leh 0 4 0 0~-6dB
0 4JL3(R3) |0 1({+12¢B i1 ggmﬂ 1 1.0 0|-4dB
1 41|L4 (R4 |4 1|+180B 0 0 1 0|-208
10 4 0| 0¢B
Treble control
1 g 0|STEP21 0 1 0 4 0 O|STEP214
1 970 0iSTEP20 $ 00 1 0 OJSTEP20
17070 0 0|sTEP1S 0 0 0 4 0 O|STEP4S
g6 00 0|sTEP1B 41 10 0 O|STEP4B
g0 0 0 0|sTER17 01100 O|STEP17 ‘
70 0 0 0 O{STEP41B 1010 0 olster4i6 10dBstep
S 4 0000 0lsTEPIS 00«00 olsTepss  control
$0 000 0 0|sTEPI4 1 1 0 0 0 OfSTEP14 00 0|-70dB
4 00 0 0 0 OiSTEP43 0O § O 0O O O{STEP13 41 0 0{-6008B
0000 OO O|lsTERP12 4§ 00 0 0 O|STEP{2 0 ¢ 0|-500B
0 0 0 0 0O 0 O{STEP11 0O 0 0 0 0 O0STEP11 {1 4 0|~-400B
000 10 0 OfsTEP1O 4+ 0 00 { OlSTEP4O 0 0 $[-30dB
100 410 0 OflsTEP & 0 41 00 4 OiSTEP 8 1 0 1|{-2008B
100 10O O|STEP B $§ 1 0 0 1 OlSTEP B 0 1 1|-1008
010100 OflsTEP 7 00 & 0 1 OISTEP 7 101 4 0oB
0 10 4 0 O O|STEP B 1 01 0 1 O[STEP 6
1 4 0 4 0 0 O|STEP 5 0 4 4 0 4 O|STEP 5 r________
4140100 O|STEP 4 1 4 4 0 1 O[STEP 4
0011000 :T:P 3 600 1 4 0lsTEP 3 Fader rear/front
control
00 4 10 0 OlsTEP 2 1 0 0 4 4 O[STEP 2
10 4 40 0 OfSTEP 1 0 1 01 4 O|STER 1
Rear

Front

AD2737
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Sample Application Circuit
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Usage Notes

1. vitphes arg undefined when power is first applied.

afé has been transferred.

Fader step characteristics
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Tone characteristics (boost)

VD=9V, Vgs=A.Vgg=0V
2 V]N=-—20dB
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its afflhates subsidiaries and

\ il resp@hslblllty and indemnify and defend SANYO ELECTRIC CO., LTD.,
smbutors anefaﬂ their officers and employees, jointly and severally, against any and all claims and litigation and all

damages C@S‘ and expenses associated with such use:
Not mpps Any responsibility for any fault or negligence which may be cited in any such claim or litigation on

SANYO EFECTRIC 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 February, 1997. Specifications and information herein are subject to

change without notice.
No. 4881-16/16




