Ordering number: EN3887 J

CMOS LS!

LC7535P

High-voltage, Two-channel
Electronic Attenuator

OVERVIEW

The LC7535P is a 1wo-channel electronic attenuator for
volume, balance and loudness control in stereo audio
applications.

The LC7535P reads data from a three-line serial bus 10
contro! attenuation in 1 dB steps over an 80 dB range,
up to 3 maximum of 98 dB. It features a center 1ap at
20 dB aucauation for loudness control using 8 minimom
of external components. A device select pin allows two
devices 10 be connected to the serial bus.

The LC7535P operaies from 5 V and £10 V supplies
and is available in 22-pin DIPs.

FEATURES

Three-line seria) control

Two device select

Tap at 20 dB attenuation for loudness control
80 dB attenuation range adjustable in 1 dB steps
98 dB maximum atienuation

75 dB crosstalk rejection

0.008% total harmonic distortion

47 kQ input impedance

5 V and £10 V supplies

22-pin DIP
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PIN DESCRIPTION
Mumber Name Destription
1 LSIBIN Laft-channel 5 dB attenuation step input. Low-impsdance drive. 75 ka2 total resistance
2 LT
Left-channel loudness compensation inputs
3 LCT2
4 L5dBOUT Left-channel § dB atlanuation step outpul. Approximalsly 9 M load resistance
S L1dBIN Left-channe) 1 dB attenuation step impul. Low-impedance drive
6 L1dsout Lett-channal 1 dB alisnuation step output. 47 kQ to 1 MQ load resistance
7 LM Laftchannel volume control commeon. Mommally connested to ground
8 VEE -10 V supply
9 S Address select input
10 VDD 10 V supply
i V§s Ground
12 CLK Clock inpul
13 1] Secal data input
14 CE Chip snable input
15 vCe 5 V supply
16 RVM Right-channel volume conttal common. Normally connected 1o ground
17 R1¢BOUT Ripht-channel 1 08 attenuation siep outpul. 47 kX to 1 MQ load resistance
18 R1dBIN Right-channet 1 dB attenustion step input. Low-impadance drive
19 RSdBOUT Right-channel S dB attenuation step output. Approximalsly 1 MQ load resistance
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Numbaer MNaine Description
20 ACT2
Right-channel loudness compensation mputs
21 RCT1
22 RSJBIN Right-channel 5 dB attenuation step input. Low<mpedance drive. 75 ki) total sesistance
SPECIFICATIONS
Absojute Maximum Ratings
Parsmeter Symbol Rating Unht
Voo Oto 12
Supply voltaga ranges Ves -12t10 0 v
Voo Dto?
Andlog input voltage range Vin Vge - 03 1o Vpp + 03 v
CLK DI, CE input voltage rangs Viy Oto Voc + 03
Select pin nput voltage renge Viz Voo — 0.3 to Vpp + 0.3 v
Power digsipation Pp 250 mW
Operating Ismperaturs range Tong -0t 75 deg. ¢
Storage temperaturs range Trg ~40 to 125 deg. C
Recommended Operating Conditions
T.-25dcg.C,V;;-0V
Rating
Parsmater Bymbel Unit
min wp mex
Voo Veg + 3.2 - 10.0
Supply volages Vee -10 - 0 v
Voo 36 5.0 55
Electrical Characteristics
Ve = 5V, Vop = 10 V, Vg = =10 V, T, = 25 deg. C unless otherwise noted
Rating
Parametar Symbol Condition Uni
min typ max
Ipo - - 1
Supply currents mA
lec - - q
CLK DI, CE HIGH-evei input - . v
voltags Viny 0. 8Vce 55
08 x (Vpo
Setact pin HIGH-level input voltage Vinz - \‘/,q:) + - Voo v
(4
E;':(;OEL CE LOW-level input Vit Vis _ 0.2Vee v
0.2 x (Voo
Salact pin LOW-level input voltage Via Voo - - \"’m) + v
ot
Input voltage Vin Ve - Voo Ve
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Rating
Parameter Symbol Condhtion Unit
min we max
| output leakage current lors Ansiog switches OFF -10 - 10 pA
Vim= 1V 1= 1KkK,
Total harmonic distortion THD Voo ~ Vee = 20 V, - 0.008 - %
Vg = max
Crossialk rejection Cr =20 kH, Ve 1 V 60 75 - g8
Maxmum attsnuation Vo f=220kitz, Viwne 1 V - o8 - dB
Timing Characterlstics
cE v l;au >0 »W s T l—
I s
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ax | ] R J 1 W (e (N I S D Y
>0
o XX X X - X X X AN
Ipggr> 20 1m
ce [ - |

Rating
Parsmter Symbot Unlt
min typ max
Input puisewidth tow 2 - - Hs
SOIIID ﬂm t-[up 20 - - “‘
Hold time thoig 20 - - Ks
Opensting frequency Tomg - - 25 kH2

FUNCTIONAL DESCRIPTION
Data Control Data Format

Daia is clocked into the 20-bit shift register. When  The 20-bit data word comprises a 4-bit address code,
20 bits have been received, the data is laiched and (WO 4-bit 5 dB auenuation siep selectors, two 3-bit 1 dB

i 1
sed ¢ level shifter, which d ines  the auenuation step sclectgrs and a loudness contro
ap:smuaﬁ:; the level shifler, ‘which determin ON/OFF bit as shown in figure 1.

A A A2 A DO o1 02 (s3] [s71 03 [» ] D? bDs Ds | 010 | D11 | Dt2 | D13 | D14 X

A N /' \ /o J/ \ 7\ /
Aodr chanma! Right.channe/ Loudness Lek-channel Lett-chanme! Dont
o 3 00 anenvaon 1 B arenu&ON oontrol S 0B snenumion 1 4B eftenuation e
slape notm bieps Y

Figure 1. Data format
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The voltage on the select input determines the address of
the device as shown in table 1.

Table 1. Address codes

Salect pin AD A1 A2 A3
VDD 1 0 0 1
vee 0 0 0 1

Data bits DO to D3 select the right-channe! attenuation
in § dB steps as shown in table 2. Similarly, bits D8 w
D11 select the left-channel attenuation in 5 8B steps.

Table 2. Right-channe! 5 dB steps

Aterustion (¢B) oo D1 02 3
0 1 1 1 1
$ 0 1 1 1
10 1 0 1 1
15 0 0 1 1
2 1 1 0 1
S 0 1 0 1
a0 1 0 0 1
3 Q 0 0 1
40 1 1 1 0
45 0 1 1 0
50 1 ¢ 1 0
55 0 o 1 0
60 1 1 0 0
65 0 1 0 0

Table 2. Right-channel § dB steps—continued

Aftsnustion (dB} 00 0] 02 11
70 { ¢ 0 0
75 0 0 0 0

Data bits D4 to D6 select the right-channel attenuation
in 1 dB steps as shown in table 3. Similarly, bits D12 to
D14 select the left-channel attenuation in 1 dB steps.

Table 3. Right-channel 1 dB steps

Attenustion (d6) 04 05 0s
0 0 1 1
Dummy. Ses note. 1 0 0
1 1 0 1
2 0 0 1
3 1 1 0
4 0 1 0
- 0 0 0

Note
Dummy data are inserted to give 79 dB to infinity
anenuation during switchover.

Data bit D7 selects loudness control. When D7 is 1,
loudness control is ON, and when O, loudness control is
OFF.

Audio Signal

The right-channel audio input signal is input on RSdBIN
(5 dB atienuation steps). The output, RSdBOUT, is fed
back 0 RIABIN (1 dB attenuation steps). The
right-channel audio output is on RIABOUT. The
lefi-channel audio signal flow is identical,
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TYPICAL APPLICATION
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Figure 2. Typical application

property rights or other rights of third panies.
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