| Ordering number :EN2169C |

CMOS LSI

LC7537N, 7537AN, 7537NE

Electronic Volume Control System for

Audio Equipment

Overview

The LC7537N is an electronic control LSI capable of
electronically controlling the volume, balance, loudness,
fader, bass, and treble functions individually with fewer
externally connected component parts.

Features

* Enables controlling the below-listed functions with 3-
line serial data, including CE, DI, and CLK. Also, due
to 0V to 5 V swing of the serial data input voltage,
permits the use of a general purpose microcomputer.

Volume ; Separately controls the Lch and Rch

volume levels across 81 positions over

the 0 dB to -79 dB (in 1 dB steps) range
and -, and consequently also serves
balance control purposes.

By virtue of a center tap provided at the

-20 dB position of the volume

controlling ladder resistors, permits

loudness to be controlled with
externally connected CR components.

By varying only the rear or front output

level across 16 positions, provides fader

functions (in 2 dB steps over the 0 dB to
~20 dB range, and 5 dB steps over the

-20 dB to 45 dB range, and at —e, for

a total of 16 positions).

Bass/Treble : With CR components externally
connected, forms an NF type tone
control circuit (Baxandall type) to
exercise control across 15 positions
over both the bass and treble functions
in 2 dB steps.

= By virtue of its CMOS structure, the LSI operates under
a broad power supply voltage range from +4.5 V to +15
V, permitting the use of either a single or a dual £ power
supply, whichever is preferred.

Loudness :

Fader :
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LC7537N, 7537AN, 7537NE

Pin Assignments
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Equivalent Circuit Block Diagram
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Specifications
Absolute Maximum Ha“ngs at Ta = 25°C, VSS =0V, VDD =2 VCC > Vss 2 VEE
Tem Symbol Condition Rating Uit
Voo ~ Veg max Vm,VEE:VEEE—Bv 16 v
Mau! - -
MU SUpply vokage Voo max Voo - Voo 2 Voo Vgg - 0.310 Vgg +7 v
Vi DI, CLK, CE Vgg~-0.3WV¥pn+03 v
Input supply voftage Vi T Vg = 0.310 Vpg +0.3 v
Allowabi dssiation Pd Ta £ 85°C, (LC7S37N, 7537AN) 200 mw
ICWBNE T QIS8 -
power dissipa e Ta < 85'C, (LC7537NE) 200 mw
Oparaling temperaiura Topr —40 {0 +85 ‘C
Storags temperaiure Tstg *3 =50 to +125 ‘C
Allowable Operating Conditions at Ta =25°C, Vgg =0V, Vpn =2 Voo > Vgg 2 Vg
Item Symbol Condition Rating Unit
VDD - VEE VEE =75V 4510 15 v
Su voltage *1
poly voitage Voo 451055 v
Vi1 2 - DI, CLK, CE 3. RY
Input high-level voaga e == 08 Yegto Veg v
Vi INIT 08 (Vpp - Veg) + Vee o Vo v
Vg2 O, CLK, CE .
Input low—evel voltage L1 DL ok Yss 1002 Veg v
VI|L2 INIT UEE o 0.2 {VDD - VEEj + VEE v
inpul signal amplituwde Vi Vege toVpp Vep
Iput pulse wicth ey 1 min us
setup Ume tset up 1min s
Hold time thold 1min ug
Oparating frequency ’opg up to 330 kHz

Note: 1. A1000 pF or larger capacitor should be added on between each individual power supply terminal and Vgg.

2. When the micracomputer side control signals rise faster than Vp, for the LC7537, a 2 ki1 or higher reststor should ba inserted midway on each of
the D1, CLK, and GE Ines.

3. When mounting tha QIP package on the board, do not dig the entire package in solder. Only the LC7537NE may be dipped directly in soldet dusing
maunting.
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LC7537N, 7537AN, 7537NE

Electrical Characteristics at Ta = 25°C, Vpp =+7.5V, Vgg =75V, Voo =+5 V

Rati
Item Symbol Condition n
min Wp max Unit
Total harmon THD§1) Viy = 1V, 1= 1kHz, all flal overall Q.005 | 0.0t %
Distortion THD{2) Vin = 1V, f = 20 KHZ, all flat ovoralt 0006 | 002 %
cT Vi = 1V, f e 1 kiz, all fiat, Rg = 1 ki 80 95 dB
Crosslalk
Vomint1) Vin = 1V, = 1 kHz, MAIN, VA = =, FADER VR = s 80 50 [ dB
) Vomin(2) Vin = 1 V.8 = 1 kHz, MAIN, VR = =, Y =BV, FADER VR = e,
Maximum aftanuation output Vgg = Vgg = 0 V, G between Vgg and GND of L/A = 1000 uF 0| 8 uB
RyoLl N 5 AB-gtep 12 20 28 kn
PRy (2} 1 dB-slep 12 20 28 Lo
VR raslsmance voitage HW 12 20 28 [ 1]
PrresLE 12 2 28 kit
Reaper 12 20 28 19
Vni1) All liat averal (|F.a) Ag = 1 kil 2 10 py
Output noise
Vii2) Ag= 1kl Vpg=BY, VEp = Vgg =0V 2 10 nv
Ino Vop— Ve =15V 1 mA
Gurrent drain e Vee =5V 1 ppy
Pin Description{ }: LC7537AN, 7537NE
Pin Na. Symbol Description of Functions Remarks
12(8) LIN Main volume coniral block 5 dB-step attenuator inpul terminals. These ping showd be
31(29) RA.IN driven at a low impedance.
Bi4) Le1 Main volume control block 5 dB-step attenuator output terminals. Having been designed
34(39) . to be open, the step posltions will develop arrers i al Jow accaptor knpedances, so that as VR resistance : 20 kil
: high load impedances as possible should be provided.
10(5} Lce Main valuma control block 1 dB-step attenuatar input terminals. Theses pne shoukd be
3x32) R.G2 driven at! alow Impeciance.,
11(6) LOUT Main volume control biock + dB-glep attenuailar cutput terminals. Due fo the stap

positions designed to be open, load Impedances as high B3 possible should be provided to VA resistance : 20 ki
3] ROUT them, similar t¢ thoge dor the LC1 and RCT,

5(47) LFIN Fader functions employing mode input teeminals. These pins shoukd be ditven at & low
36(38) AL.FIN impedance.
4(48) LFOUT 1 . der block output terminals. These pins pemit the front and rear sides to be faded out
3(45) LROUT | indepsndantly of each other. Attanualions exercised on Leh will be the same ds on Ach. .
30(39) RAQUT | Due to the step positions designed te be open, acceptor impedances as high as possible VR resistance : 20 ki
40(40) RROUT should be provided 1o tham,
15{11) LB1
16{9} LB2
14(10) L.B3 :asi tone conirol block terminals. A total of 15 positions have been provided In 2 dB VA resistance - 20 kO
28(26) A.B1 8p
27(28; R.Bz
2%27) R.B3
17013 LT1
1612} LT2
18(14) LT3 ‘
Trebla tone conirol block terménals, A total of 15 positions have been provided in 2 dB VA resistancs - 20 kG
26(24) R.T1 stepd. The VA resistance value Is 20 ki),
27(25) RYZ
25{23) RT3
i LCTH
6(48) LCT? Loudneas dedicatad terminais. A high-lrequency-range corracting C should be put
betwaen CT1 and IN, and low-frequency-range corracting C between CT2 and L-Vg5
36(36} RCT1 (R-Veg).

37 an RCT2

Continved on next page.
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LC7637N, 7537AN, 7537NE

Continued from preceding page.
Pin No. Symbol Dascription of Functions
8(2) L-Vgg Main volurne contred block fader control commen terminais. The impedance of pattem

connectad te these pins should be as low as possble. Since L-Vgg (A-Vgg) and Vg
have not been connected inside the LS, they should be connectad together on the outsids
in conformance with their individual spacifications. Particular atienuation should be paid to
the capacitance assigned 10 the capacitors put between [—Vgg (R-Vgg) and Vgg, which
will emerge as a rasiklual resistiva componeni when control is fumed dawn for maximim
attenuathon.

J5(35) R-Vgg
Intra-+C latch resatting 1@rminai
T ﬂn: an "H? level here. Voo
42(42) iNIT cE I { INIT
Controd-setiing data at the imernal latch will be indsterminate whan power has jus! baan VEE
switchad on, so that by angaging the "L" leval of this pin at powes-on, the lader control
may ba sat &t its — position and muting behaviour i= engaged (Note: Vo to Vg Level).
Chip anable 1arminal. When this pln is mada "H™ 1o "L", deta is writien In the internal latch,
22(20) CE activating the varicus analog switches. When the *H' lavel is then restored, transter of the
data will be enabéed.
20{16) DI
Input terminals tor eerial data and clock that serve control purpases.
21017 CLK ¥ss
1(43) Voo
2321 Voo Thess pins are connected lo the relavant power supplles. Exercise cautlon agalnst Voe
19(18) Vsg riging earfiar than Vpp,.
24(22) Ve
2(3.7)
41(18, 30, | NC No connect pins. Absolutely nothing should be connected here.
34, 41, 44)
(19 Vpp(NC) | Voo subtamminal. Connecied to Vpp of 46k open. :_“g;:g;:g :::;
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LC7537N, 7537AN, 7537NE
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Control Timing

1 MS iR s min
I
ce 14
—
/

N G |
iin. Yhin

CLK _I

Data Format
lost bit 18t bit

2B127426(25: 23123 (2| |2e[voe vz isprap3|iz(niof s ie 765|432 ]

Treble Control

Rear/Front
Switcher
Bass Control (Same as Roh)
[ [Rear
0110 | +iads Loudness TFeont
1010 | +10de Control
0010 +BdB
1100 +6dB
0100 +4adp Fader YR Data
1000 +2dB
6oo0 ode 0000 ™
1003 —2dB 1900 - B0dB
0101 a8 91 00 | -asds
11011 —eon 1100 |-3508
0o -8db 148t 0010 - 25d8
1011 | -10d8 antrol 10 1 0| -20d8
0111 | -12d8 {Same a5 Reh} 0110 |-1Bde
1111 | ~18dp 111 01{-1628
Loh YR SdB-Contsrol 00 0 - 14dd
6000 | -75de {Same as Reh} 1401 [-12d8
1000 | -7008 0101 1-10dB
G100 | -65d8 11 01 —8dB
1100 | -&0ds ¢ a1 1 -G8
0010 -55d8 [" E.' : : -;g:
16101 -50dB -
0110 _a5ds Reh ¥R 1d8-Contrel 111 odB
1110 -a0de Goo oo
00O -35d8 100 | —ade
100 | 3048 010¢ -3d8 /
D101 | - 110} ~2da
1101 -533: 001 | -108 |E| Rear ... Attenuatea only rear 3ide {Lch and Rch
001 1] -15d8 101 0dB sipultaneously) with Fader ¥R Data,
1011 | -10d8
0111 - 5dB II’ Front . Atteouates only front sida [Leh and Bob
1111 0de " simultapecusly) with Fader VA Data,
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LC7537N, 7537AN, 7537NE

Main Volume Control Block Equivalent Circuit
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Fader Volume Control Block Tone Control Block Equivalent Circuit
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¥When data of -Gis tranaferred
to main volume contral 1dB STEP,

51,52 are brought to open atate
and 53,58 are turned ON
aipultanecusly.
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LC7537N, 7537AN, 7537NE

Sample Application Circuits

Single Power Supply
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Undt (resistance: 0, capacitanca: F)

Note: Bipolar slectrolytic capaciiors should preferably be empioysd whare no polarity has bean Indicated.
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LC7537N, 7537AN, 7537NE

Dual + Power Supply

o

Note; Bipolar electrolytic capacitors should praterably be employed where no polartty has been indicatled.
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Unit {resistanca: D, capacitance: F)
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LC7537N, 7537AN, 7537NE

Single Power Supply
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Note: Bipolar alectrolytic capacitors should preterably be employed where no polarity has been indlcated.

Unit {rasistance: O, capacitance: F)
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LC7537N, 7537AN, 7537NE

Caution for Pattern Designing

1 V(46
Sheelding patterns
2 C
* Space the patterns between L.IN and L.OUT and those
-—-—-—-—_1_._1....

between R.IN and R.OUT as far apart as possible.

ol — __THD - f When forced to design them close together, provide
n E LE I L[ o shielding patterns between as illustrated. They will be
18 vop= +7.5V, Vggo — 1.5V effective at the maximum attenuated level (with 10 kHz

#—-Veo=+5V,0dB V input and higher frequencies). (DIP42S)

L]

» Make the L~V gg and R-V g5 as broad as possible.
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LC7537N, 7537AN, 7537NE

Haio Voluwe Control Attenustion - dB
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W No products described or contained harein are intended for use in surgical implants, life-support systems, aerospace
eguipment, nuclear power control systems, vehicles, disaster/crime-prevantion equipment ar the like, the failure of
which may directly or iIndirectly cause injury, death or property loss.

8 Anyona purchasing any products dascribed or contained herein for an abova-mentioned use shall:

@ Accept tull rasponsibility and Indemnify and defend SANYO ELECTRIC CO., LTD., its affiiates, subsidiaries and
distributors and all their officers and employaes, 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 nagligence which may be cited in any such claim or litigation on
SANYO ELECTRIC CO., LTO., Its affillates, subsidlaries and distributors or any of their officers and employess
jointly or severally.

B Information (Including circuit diagrams and circult parameters) herein is for exampla only; it is nol guaranteed for
volume production. SANYQ believes information herein s eccurate and reliable, but no guarantess are made or mplied
regarding its use or any infringements of intellectual property rghts or other rights of third parties.

This calalog provides information as of August, 1896. Specifications and informalion herein are subject to
change without notice.
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