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LC7536LHS .

CMOS LSI

High-voltage, Two-channel
Electronic Attenuator

OVERVIEW

The LC7536LHS is a two-channel elecironic attenuator
for volume, balance and loudness controls in stereo
audio applications,

The LC7536LHS reads data from a three-line serial bus
to control aitenuation in 1 dB steps over an 80 dB range,
up to a maximum of 96 dB. I features a center tap at
20 dB attenuation for a loudness control using a mini-
mum of external components. A device select pin allows
two devices to be connected to the serial bus.

The LC7536LHS operates from 5 V and 10 V supplies
and is available in 30-pin DIPs.

FEATURES

» Three-line serial control

* Two device select

» Tap at 20 dB atienuation for a loudness control
* 80 dB atlenuation range adjusiable in 1 dB steps
* 96 dB maximum atlenuation

* 75 dB crosstalk rejection

+  0.022% total harmonic distortion

* 47 kQ input impedance

* 5V and 10 V supplies

»  30-pin DIP
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PIN DESCRIPTION
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Number Name Description

1 LSdBIN Left-channel 5 dB attenuation step input. Low-impedance drive. 75 kQ total resistance
2 NC No connection
3 LCT

Left-channel loudness compensation inputs
4 LCcT2
5 L5dBOUT Left-channel 5 dB attenuation step output. Approximately 1 MQ load resistance
6 L1dBIN Left-channel 1 dB attenuation step input. Low-impedance drive
7 NG No connectien
8 LidBOUT Left-channel 1 dB atlenuation step output. 47 k< to 1 MQ load resistance
9 LVM Left-channel volume control common. Nermally connected to ground
10 VEE Ground
1 NC No cennection
12 $ Address select input
13 VDD 10 V supply
14 V§s Ground
15 NG

Mo connection
16 NG
17 CLK Clock input
18 8] Serial data input
19 CE Chip enable input
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Number Name Description

20 NC No connection

21 VeG 5 V supply

22 RVM Right-channel volume conltro! common. Nermally connected to ground

23 R1dBOUT || Right-channel 1 dB aftenuation step output. 47 kQ to 1 MO load resistance

24 NC Ne connection

25 RidBIN Right-channel 1 dB attenualion step input. Low-impedance drive

26 R5dBOUT Right-chanael 5 dB attenuatien step output. Approximately 1 MQ load resistance

27 RCT2 o

28 RCT1 Right-channel loudness cempensation inputs

29 NG No connection

30 RSdBIN Right-channel 5 dB attenuation step input. Low-impedance drive. 75 k& total resistance
SPECIFICATIONS

Absolute Maximum Ratings

Parameter Symbol Rating Unit
Voo 0to 12
Supply voltage ranges v
Veo Oto7
CLK, DI and CE input voltage range Yin 0to Ve« 03 v
Analog input voltage range Viz Ver - 03 to Vpp + 03 v
Select pin input voltage range Yia Vee — 0.3 to Vpp + 0.3 v
Power dissipation Po 250 (T, < 85 °C) mw
Operating temperature range Topr =40 to 85 °C
Storage temperature range Tetg 50 to 125 °C
Recommended Operating Conditions
To=25"C, Vs =0V, Vg = 0 V
Parameter Symbol Rating Unit
Analog supply voltage range Voo Voo + 3.2 to 10.0 v
Logic supply voltage Vo 5 v
Logic supply voltage range Veo 361055 v
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Electrical Characteristics

Vee =5V, Vpp =

10V, Vee =0V, Vg =0V, T, =25 °C

Rating .
Parameter Symbol Condition Unit
min typ max
loo - - 1
Supply currents mA
log - - 1
Serial bus HIGH-level input voltage Vit 0.8Vee - Vee v
0.8 » (Vpp
Select pin HIGH-level input voitage Vinz - Veeo) + - Voo v
Voo
Serial bus LOW-leve! input voltage Vit Vss - 0.2Vee v
0.2 x (Voo
Select pin LOW-level input voltage Yiiz Voo - - Vo) + v
Vee

input voltage Vi Vee - Voo Vop

input puisewidth tow 20 - - us

Selup time tse[up 20 - - Hs
Hold time thold 20 - - us -

Operating frequency fopg - - 25 kHz

Output leakage current lorr Analog switches OFF -10 - 10 A

Vin =03V f=1kHz
Total harmonic distortion THD Voo — Vee = 10V, - 0.022 - %
Vr = Vg {max)
Crosstalk rejection Cr f=20KkHz, Vix =1 V 60 75 - dB
Maximum attenuation Vo f=20kHz, Viy =1V - 9 - dB
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FUNCTIONAL DESCRIPTION
Data Control

Data is clocked into a 20-bit shift register. When 20 bits
have been received, the data is laiched and then passed
to a level shifter.

Data Format

The 20-bit data word comprises a 4-bit address code,
two 4-bit § dB attenuation step selectors, two 3-bit 1 dB
atlenuation step selectors and a loudness control
ON/OFF bit as shown in figure 1.
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1 dB attenuation
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steps

Loudness
control

Figure 1. Data format

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

Table 1. Address codes

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

Selact pin AD A A2 A3 Table 3. Right-channel 1 dB steps
VDD 1 0 0 1 Attenuation (dB) D4 D5 D6
VCC 0 0 0 1 0 0 1 1
. . . 0 1
Data bits DO to D3 select the right-channel attenuation ! 1
in 5 dB steps as shown in table 2. Similarly, bits D8 to 2 0 0 1
D11 select the left-channel atienvation in 5 dB steps. . ] 1 0
Table 2. Right-channel 5 dB steps
4 0 1 ]
Attenuati D
anuation (dB) D0 1 D2 D3 = 0 0 0
0 i 1 1 1
S 0 1 ! 1 Data bit D7 selects loudness control. When D7 is 1,
10 1 0 1 1 loudness control is ON, and when 0, loudness control is
OFF.
15 0 0 1 1
2 L S L Audio Signal
25 0 1 0 1 .
The right-channel audio input signal is input on R3dBIN
30 ! o 0 1 (5 dB attenuation steps). The output, RSdBOUT, is fed
35 0 0 0 1 back to RI1ABIN (1 dB attenuation steps). The
40 1 i 1 0 right-channel audio output is on RI1dBOUT. The
left-channel audio signal flow is identical.
45 0 1 1 0
50 1 0 1 ]
35 0 0 1 1]
60 1 1 ] 0
65 0 1 ] 0
70 i 0 0 0
75 0 ] o ¢
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TYPICAL APPLICATION
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Figure 2. Typical application

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

M Anycns purchasing any products described or contained hersin for an above-mentioned use shall
@ Accept full responsibility and indemnify and defend SANYO ELECTRIC CO, 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
Iitigation on SANYQ ELECTRIC CO, LTD, its affilates, subsidiaries and distributors or any of
their officers and employees jointly or severally.

B Information (including cirouit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed 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.




