[ Ordering number : EN4929A

CMOS LS|

LC75366, 75366M

Two-Channel Electronic Volume Control

Overview

The LC75366 (DIP20) and the LC75366M (MFP20) are
electronic volume controls that can be controlled by serial
input data and provide volume, balance and loudness
functions.

Features

» Silicon gate CMOS process for low switching noise

Functions

* Volume: 0 dB to -68 dB (in 2 dB steps) and —oo;
36 positions.
A balance function can be implemented by controlling
the left and right channel volume settings independently.

* Loudness: Taps are provided at the —20 dB positions in
the 10 dB step resistor ladder used by the volume
control function. A loudness function can be
implemented by attaching external RC circuits at these
tap points.

» An address selection pin (the S pin) allows two
LC75366 chips to be used on the same bus.

* Serial data input: Supports CCB* format communication
with the system controller.

¢ CCB s a trademark of SANYO ELECTRIC CO.,, LTD.

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

Specifications
Absolute Maximum Ratings at Ta = 25°C, Vgg=0V
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Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Vpp max | Vpp 12 v
Viy maxt | CL, DI, CE, S Vgs~0.3toVpp +0.3 v
Maximum input voltage
Viy max2 | L10dBIN, L2dBIN, R10dBIN, R2dBIN Vgg—03toVpp+03 | Vv
Allowable power dissipation Pdmax | Ta<85°C 140 | mwW
Operating temperature Topr 40 t0 +85 “C
Storage temperature Tstg -50 10 +125 °C
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LC75366, 75366M

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

Parameter Symbol Conditions Ratings Unit
Supply voltage Voo Voo 40t011.0 Vv
Vi (1 CL, DI, CE 03Vpp+ 1toV, \Y
Input high level voltage i (1) 00 oo
VlH (2) S 0.8 VDD to VDD Vv
Vi (1 CL, DI, CE Vggto 0.2 V v
Input low level voltage (1) S$ Lo
ViL(2) ] Vgs100.2 Vpp )
Input voitage amplitude ViN L10dBIN, L2dBIN, R10dBIN, R2dBIN Vgsto Vpp Vp-p
Input pulse width tow CL 1 or longer us
Setup time lset up CL, DI, CE 1 or longer us
Hold time thold CL, Di, CE 1 of longer ps
Operating frequency fop CL Up to 500 kHz
Electrical Characteristics at Ta = 25°C, Vgg=0V
Parameter Symbol Conditions min yp max Unit
Viy=1V f=1kHz, all i fi
THD (1) ™ ms, 2, all settings fiat overall, 0.006 %
e Vpp=9V
Total harmonic distortion v v f= 20 Ko, af oot ol )
THD (2) N - ms, f = z, all settings flat overall, 0.015 %
Vpp=9V
=1 = ) i .
Crosstalk cT Vin =1 Vrms, f = 20 kHz, all settings flat overall 85 aB
Rg=1kQ
) ) ) Vi = 1 Vrms, f = 20 kHz, volume setting: —=,
Output at maximum attenuation Vo Min 1 with a 470 uF capacitor between L/R Vret and Vss -80 dB
R 1 10 dB steps 28.2 47 65.8 kQ
Total resistance vo (1 P
RypL{2) |2dBsteps 12 20 28 kQ
L10dBIN, R10dBIN, LCT1, L2dBIN, R2dBIN, RCT1,
Output off leakage current loff L10dBOUT, R10dBOUT, LCT2, L2dBOUT, R2dBOUT, -10 +10 pA
RCT2, LVref, Rvref
Input high level cuirent IiH VI = Vpp (CL, CE and DI pins) 10 pPA
Input low levet current I VI = Vgg (CL, CE and DI pins) -10 pA
Output noise voltage Vn Al settings flat overall (IHF-A), Vpp =9V, Rg = 1 kQ 2 10 uv
Current drain Ipp Vpp—Vss =11V 1 mA
CT1 180 300 420 Q
Analog switch on resistance R For use between CT2 and Vref 90 150 210 Q
{Design target value) ON  T'5dB, - 06 1.0 1.4 kQ
Cther than the above 6.0 10.0 14.0 kQ

Pin Assignment
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LC75366, 75366M

Equivalent Clrcuit Block Diagram
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Test Circults

1. Total harmonic distortion
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LC75366, 75366M

2. Output noise voliage
With the right channel identical
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LC75366, 75366 M

Volume Block Equivalent Circuit
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LC75366, 75366M

PIn Functlons

Pin No. Symbo! Function Note
1 L10dBIN Voo
Input pins for the 10 dB step attenua’or. Must be driven from a low impedance.
20 R10dBIN vss
AQRBIS
2 LCT1
3 LCT2 Loudness connections. Connect a high band compensaticn capaciler between
CT1 and 10d8IN and connect a low band compensation capacitor beiween CT2
19 RCTH and Vret.
18 RCT2
vao
4 L10dBOUT
Output pins for the 10 dB step attencator. These outputs must be received by a
load of about ¥ MS2.
17 R10dBOUT vss
adge3y
5 L2dBIN voo
Input pins for the 2 dB step altenuao’. Must be driven from a low impedance.
16 R2dBIN vss
AQ2016
8 L2dBOUT Voo
Oulput pins for the 2 4B siep atlenua‘or. These outputs must be received by a
foad of about 1 MQ.
15 R2dBOUT vss
Agogear
10dBIN
7 Lvre! Volume circuit common pins. The imoedance of the pattern connecied to these
pins should be kept as low as possibie.
Since the capacilors between Vrel and Vgg form the residual resistance
components when the volume is cut, adequate care must be laken in
14 RVret determining the value of these capaciiors,
AQ24360
Pin that selects the address code in te data format. Data will be accepted for *
12 S an address coda ol 88 when this pin is tied to Vg, and for an address code of Oo—
89 when tied to Vgg. F
Vss s02e38
9 CL
Serial data and clock inputs for controt Voo
10 DI X
o—y
Chip enable. The internally latched cata is written and the analog switches 2
11 CE operate when this pin goes from higr to low. Data transfer is enabled when this v
pinis atthe high level. 55 eaei
8 Voo
These pins must be connected o the power supply.
13 Vss

No. 4925-6/11




LC75366, 75366 M

Contro! System Timing and Data Format

Apply the stipulated serial data o the CE, CL and DI pins to control the LC75366 and LC75366M, The data consists of
20 bits, of which 8 bits arc the address and 12 bits are control data.

. | L
[eo)e1fezfas]aofasfacfas] oo xoixDEID3XDAXDSXDGXD?XDBXDSXEH%HlX
e MM M UL UL LU

CE is 1m8 iss

D

-

« L L H e B e
or X | S A X X

insSTDEST

p|le|[e|B|a|la|la|ajDp|(D|O|(D|lOD]OD|D|D|O|]D{D]|D
ols]l2|alol1|2a|3]|o|t|2|3|[4a4|5]|]6|7{8]9(|[10[11
—_— N N -\ AN L—Jv
Address code 2 dB step control Loudnass control
: Bleia|elalafala 6 0 0 0i-m IQFF
Pin 8§
o|t|aj2ajojata|a 1 0 0 0|1-BdB ON
VpD |0 0 0 1 © © O 1|(BBH 0 41 0 0|:-6d8
Vss {1 0 0O 1 0 0 O 1((BSH T 1 o oli-4a8
0 0 1 O|:-2d8
1t 0 1 0]t ode
10 dB step control Channel selection
0 0 0 Of|e-m 0 0 0
1 0 0 Ofs~-60aB 1 0 0{:Ren
0 1 0 0lt-50a8 0 4 0ftLen
1 1 0 Oft-40aB 1 1 0 |(:L/Rtogether
0 0 i 0[1-3008
1 0 4 0[t~20a8
0 1 1 0(|:-10d8B
1 14 t 0|t oaB

AQ2841
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Sample Application Circuit
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Volume step characteristics
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LC75366, 75366M

THD - Frequency characteristics
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Loudness Function External Circuit Constant Calculation Example

First, refer 10 the LC75366 and LC75366M 10 dB step internal equivalent circuit shown on page 5. Figure 1 below
shows this circuit simplified with the external components used for the loudness function connected for this calculation.
The sample calculation below uses this diagram to acquire a 5 dB boost at f = 100 Hz.

(£ =100 Hz, 5 dB boost)
Let R and C in Figure 1 be:

R1=R2=10kQ
R3=1kQ
Cl=Z1,C2=22
Then:
R2(R3+2Z2)
R2+R3+7Z2
Vour = =-20dB
(at= 1 kHz) R1:-Z1 R2(R3+2Z2)

R1+Z1 ' R2+R3+22

R2 (R3 + 10 - Z2)

Vour = R2+R3+10-22
(at=100 Hz) RL110-Z1 “R2Z®R3+10-22)
R1+10-Z1 * R2+R3+10-22

=-15dB

Solving the above equations gives:

Z121783kQandZ2=176 Q

No. 4929-10/11



LC75366, 75366M

Therefore, under such conditions where f = 1 kHz, specifications may be satisfied if C (capacitor) having these

impedances is supplied externally.
The result is that C1 = 893 pF and C2 = 0.9 pF.

VINO l
Ci1 ZR4
(Z1)
-200Btap — ——OVour R1, R2, R3: LC75366/LC75366M internal resistors
L ct External high band compansation capacitor
R3 *R2 C2: External low band compensation capacitor
cz2
(Z2)
rrr
401034
Figure 1

Usage Notes

1.

The states of the internal analog switches will be indeterminate when power is first applied. Muting should be
applied externally until control data has been transferred and stored.

The signal lines for the CL, DI and CE pins should either be covered by the pattern ground or be formed from

shielded cable to prevent the high-frequency digital signals transmitted over these lines from entering the analog
system.

B No products described or contained herein are intended for use in surgical implants, life-support systems, aerospace
equipment, nuclear power controt systems, vehicles, disaster/crime-prevention equipment and the like, the failure of
which may directly or indirectly cause injury, death or property loss. ‘

# Anyone purchasing any products described or contained herein for an above-mentioned use shall:

(O Accept full responsibility and indemnify and defend SANYO ELECTRIC CQ., LTD., its affiliates, subsidiaries and
distributors and all their officers and employees, 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
SANYO ELECTRIC CO., LTD,, its affiliates, subsidiaries and distributors or any of their officers and employees
jointly or severally. :

| 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 refiable, 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 June, 1996. Specifications and information herein are subject to change
without notice.
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