Ordering number :EN*52014

CMOS LS|

LC75391, 75391M

SARYO

Single-Chip Electronic Volume Control System

Overview

The LC75391 and LC75391M are single-chip electronic
volume and tone control systems that support volume
control, tone control, and input and output signal
switching functions controlled by seriat input data.

unit: mm
3196-DIP30SL

Functions

* Input and output signal switching: The four /O switches
can be sel 10 on or off independently.

Volume control: Independent control of the left and
right channels can be used to implement a balance
function.
0 to ~20 dB in 2 dB steps, 20 to -32 dB in 3 dB steps,
-32 to =53 dB in 4 dB steps, =52 to =70 dB in 4,5/dB
steps, and —os,
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seleclable by setting internal switches.
Also supports a buffer function that requi
components.,

Two gencral-purpose ouiput ports:
this LSI to control motorized v
general-purpose logic.

SANYO: DIP30SD

[LC75391M)

2-Smax

3 L 0.38
[
SANYOQ:. MFP30S
sat Ta=25°C,Vgg=0V
! Symbol Condlilons Ralings Unit
Maximum supply voltage., Vppmax | Vpp 2l v
MaxImum input vollage Viymax | GL, DY, CE, L1 to L4, R1 to R4 Vgs-0310Vpp+0.3] V
Allpwable powar dissipation Pdmax | Tas85°C 160 mw
Qperating lemperalure Topr —40 to+85 °G
Storage temperature Tstg -50to +125| °C
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TOKYC CFFICE Tokyo Bldg.. 1-10, 1 Chome. Ueno. Taito-ku, TOKYO, 110-8534 JAPAN
N309SHA (OT) No. 5201-1/13




LC75391, 75391M

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

Paramater Symbol Condltlons min typ max unit
Supply vollage Vop Voo
npuy high-level vollage Yin CL, DI, CE
(nput low-leveal voltage YiL CL, DI, CE
Output high-laval voltage Voo PA, PB: Iy =5 mA
Quiput low-level voliages VoL PA, PB: Iq =5 mA
Input voitage amplitude Vin L1 te L4, A1 to R4
Input pulse width taw CL
Sewp fima lost CL, DI, CE
Hold tima thotd CL, DI, CE
QOperating Ireguency opg CL

Electrical Characteristics at Ta = 25°C, Vpp =10V, Vgg =0V

Parametar | Symbel ] Conditions | Unit
[Input Block)
Input resistance | Rin  |Uil4AI0R4 [ ko
[Overall Characteristics]
V) = 100 mVrms, 1 = 1 kHz,
THD (1) rI;Tsiata %
Total harmonic distoriion
THD {2} %
Crosslalk cT dB
Maximum attenualion Vg min oB
V() BV
Ouiput noise voltage
PV
Currant drain 10 mA
Input high-level current 0 [TLY
Inpul 1ow-lervet cument [TLY

No. 52(H-2/13



LC75391, 756391M

Equivalent Circuit Block Diagram

z3 55
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Ne. 5201-3/11




L.C75391, 75391M

Test Circuits

1. Total harmonic distortion

LC75391, 75391M
LT_ Fa re
‘Iol. E LYAOUT AVAOUT
T E LTauT HTouT
Lina the same
olrouil consiante 4| LTCOM
anthose for the
right ohannel, | gy
—oo—i — 8| LTa CLASSIC)
- ———
H 8 | LT3 fPOPH
{l-¢ ]
—'M-—II—I wlz LTR WAOCK)
-—N—E LT1 (FLAT)
v
1. n ¥ref L4

DISTORTIDN ANALYZER

ADAHRD
Unit freciatance: 0, capacitance: F)
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LC75391, 75391M

2. Quiput noise voltage

NOISE
METER

i

LC75391, 79391M
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Unh {resistance: Q, capacitance; F)
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LC75391, 75391M

3. Crosstalk
LC75391,75391M
[i]es
10m
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——— |
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ADAIRE

Unit {reslstance: 1, capacitanca: F)

No. 5201-6/13



LC75391, 75391M

Pin Assignment

Pin Functions

aye
[+
LTOUT E

Tona cehiedl circuil operational amptifier inverting Inputs

Pin No. Symbol Function Circuit configuration
Voo
! PA Digital CMOS outpui pori
igi outpu
30 FB g Pt po
Apaznz
Voo
2 LVROUT iy
29 RVROUT
404302
TOUT

AD43d4

Continued on next page.

No. 5201-7/13




LC75391, 75391M

Continued from preceding page.

Pin No. Symbol Function Clreull configuration
8 LT
7 LT2
6 LT3
5 LT4 Conneclions for the external components that detemine the tone
23 RT1 control pattem
24 RT2
25 RTa
26 RT4
12 L1
i1 L2
10 L3
y L4 Audio signal inputs and outputs
19 R1 d P
20 R2 vref
21 R3 Avannmn
22 R4
13 Voo Power supply
18 Vrel Analog system ground
17 Vgg Ground
14 cL ,
Serlal data and cleck inpuls
18 ol
AD4287
o VDO
 frorhigh (o (oW,
Swhen this inputs high.
AD4IA7

No. 5201-8/13



LC75391, 75391M

Volume Control Equivatent Clreult

Totael
100

r

LTOUT

LVYAQUT
|

oda
#20,557

-2d8

~4dB
12,977

Pt
]
bu il
]

_Sdaéioaos

—-da8
0,188

—-100B
5,504
—-12cB
5,166

X X X

~1408
=4,104

~16dB
3,260

-18dB
Fa2.5689

~20dB

-23dB

-26dB 1

AQ43889

The right channel ia identcal.
Unit {reslatance: k)

No. 5201-9/13



LC75391, 75391M

Control System Timing and Data Formats

The LC75391 is controlled by applying the stipulated data to the CE, CL, and DI pins. The data structure consists of a
total of 32 bits, of which & bits are address and 24 bits are data.

CE
DI
cL
CE dug  dus  1ss
min min min
e [ LT K
isa min
DI :X X X
Bl B Al A 0 o pjojopio
o)1 1|2 ig|1g|ao|as]|22|23
-
Oon' t TEST Con' t
Carsa MODE Care
Address code Function ewitch
control dala
Address code ?
Bla|B|A|AlA
12
o|li1|2]3]ofi|2]3a —
o2 ololotolo 0Lt (R1) OFF
{BEHEX) 1|LY1 (R1) DN
D
13
0 |LR (R2) OFF
{|L2 A3 ON
Ganeral-purposs port —
{PA} control data o
14
Channel —
salection ¢ (L3 (R OFF
o {jL3 (A3 ON
S—
16|47 —
1]
ol|le
0]1][Leh 2
1| olren OotL4 (A4 OFF
1| 1 | Leftand right 1|L4 (R4 ON
together —
01104 =4dp
t1104|~2d8
000144 0dB
Nola: The bits D20, D21, and D22 are test mode sslection bits. These bits must be set to O by vser applicatlons. AO42E9

No. 5200-10/13



LC75391, 75391M

I. The inter abanalog switc

Application Circuit Example 1 (3-input type)

_ |j+ MOTOR
VOLUME

LC75391, 753%1M

10m
D]J—'-@ # -{a LVROUY AVADUT
y .L —E LTOUT ATOUT
Usa the snme
f.miw?::m FRER (T
ight channel. m
-
4 "_I -«Ii——-v.»—-—E LY4 {CLASSIO
AL
4 A ' I‘ il
»—-II—’M—‘——E LT3 {POP}
AhL
i+ —
" "_T -4 7 | w12 tocr
_nm._1 H|LTL FLAT)
va
Radio ) ""H Radio
co O 10y
PB
D s
Tape Tapa
iu
P }—TO iy i O REC
AEC Voo E
10K
10K
+*
4704

AQqnzo

Unlt {resletance; 1, capacitance: F)

Yy

the control data’has

2. Cover the CL, Dh.and CE pin signal lines with the ground pattern or use shielded cable for those lines to prevent the

high-frequency digital signals transmitted to the CL, DI, and CE pins from entering the analog system as noise.
Use bipolar capacitors if at all possible for capacitors for which no polarity is indicated.

4. We recommend making large changes in the electronic volume conirel setting, such as from (0 dB to — dB, by using

several intermediate steps as shown in the example below, This can reduce the switching noise associated with large
changes,
Examptle: 0dB — -10dB — -20dB — -40dB — -70 (B — —co

No. 5201-11413



LC75391, 75391M

Application Circuit Example 2 (4-input type)

{—_1_ PA (Tapa Play} {Tape REC} PB |30
108
Dji‘:@—ll E LYROUT RYROUT |20
T T
r tohi .I. . E LTOUT
AlLTCcom
iL
LE]
=] m‘z LT4 {CLASGIG
—— 1
M—E LT3 (POP)
]}y ]
L M—E LTZ (ADEK)
-—wu———E LT4 (FLAT)
S Vrat
pmp ¥re o]
Asdio O # {9 )L
eo O iey fto] L2
i I al
AUXIN O # {14)L2
P
PB o tap o 'L"'c"“{i__a " <‘I.“
Tapa 18 o , “{>n_sc
AEC [y

Voo - 1

ADANH
Unit {reslatance: 0, capachance: Fy

If at all poqs-lblc, sebipolar capacitors for capacitors which have no polarity indicated.
4, We recommend using several intermediate steps as shown in the exampie below to make large changes in the
electronic volume control setting, such as from () dB {o —ee dB. This can reduce the switching noise associated with
these large changes.
Example: 0dB = —10dB - -20dB -5 40dB 5 -70dB - —o

No. 5201-12/13



LC75391, 756391M

0 Main volume step characteristics . Tone charactarletics
Voo— Vas= 10V “[vpp~Veg=10¥.
O{Vin=1¥rms v Sy,
N '
YN l=1kiz +2.5| ovemll
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o1 THD - Frequency characteristics charsctéristics
® vm.-ﬁ.-mv| i
1 Ve i
E gl&ﬂ:m lver,

3 o
. 2 Il? [’OP twh[aﬂsﬁ.“(
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E 1 =20k Hy——1
3 -
0.001

w0 3710 2 Pk B 10 12 1%

Frequency, f - Hz Supply voltage, Vpp -V

(‘B\\Accm . ‘aaponsihiﬁly and indemnify and defend SANYO ELECTRIC CO., LTD., its aﬂlliales, subsidiaries and
: \d"fslrlb tors and ai their officers and employees, jointly and severally, against any and all claims and litigation and af
damages, costénd expenses assoclated with such use:

@ Not Tmpo%m&my responaibliity for any fault or negligence which may be cited in any such clalm or litigation on
SANYO EL.EEI’HIC CQ., LTD., its affiliates, subsidlaries and distributors or any of thelr officers and employees
|ointly or saverally

# Information {including ¢lreult diagrams and circult parameters} herein is for example only; It is not guaranteed for
volume production, SANYO believes informatlon hereln is accurate and reliable, but no guarantees are mads or Implied
regarding its uae or any infringemanits of intallectual property rights or othar rights of third parties.

This catalog provides information as of November, 1995, Specifications and informailon herein are subject to
change without notice.

P8 No. 5201-1%/13



