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Minimising ‘Pops’ and ‘Clicks’ with the WM8759

INTRODUCTION

The WM8759 is an integrated DAC and headphone driver chip for applications such as portable
MP3, CD or DVD. This note offers guidelines to help prevent ‘pops’ and ‘clicks’ when powering on or
enabling the WM8759.

POP ON POWER-ON OF THE DEVICE

The WM8759 should always be powered on with the Enable pin held low. This holds the chip in its
reset state and mutes the analogue outputs. A suitable power-on sequence would be:

1. Apply power (AVDD and DVDD)
2. Apply clocks and data (MCLK, LRCLK, BCLK, SDATA)
3.  Switch Enable pin from Low to High

Note: The Enable pin must always be transitioned from Low to High after the power supplies have
stabilised. If Enable is already high at power-on, the WM8759 can remain held in an unknown state
(no output).

THUMP ON POWER-DOWN OF DEVICE

The WM8759 should ideally be powered-down with its Enable pin already held low. This will ensure
that outputs are disabled before the device is shut down. A suitable power-down sequence would be:

1. Switch Enable pin from High to Low
2. Remove clocks and data (MCLK, LRCLK, BCLK, SDATA)
3.  Remove power (AVDD and DVDD)

If Enable cannot be switched low before removing the supplies, a low level ‘thump’ will be heard on
the outputs.

POP ON POWER-DOWN OF DEVICE (HIGH IMPEDANCE LOAD)

The WM8759 is designed primarily to drive headphone loads. If a line level load is to be driven then
an additional low level load should be attached between the VOUTL/R and ground. A 300Q load will
allow significant reduction in power-down noise without affecting performance.
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Figure 1 Low level Load in Parallel with Line Level Load

WOLFSON MICROELECTRONICS plc March 2004, Rev 1.2

www.wolfsonmicro.com

Copyright 12004 Wolfson Microelectronics plc



WAN_0148

POP ON STARTING/STOPPING/ CLOCKS

Clock and data signals (MCLK, LRCLK, BCLK, SDATA) should not be applied or removed when the
Enable pin is High. Applying and removing MCLK has the effect of powering up and down the DACs.
If Enable is High, this will be heard as a pop on the outputs.

POP ON ENABLE

If a ‘pop’ is heard on Enable, it will be because the voltage on the VMID pin has not yet fully
discharged. This is be most evident when the device has been disabled and then enabled again after
a very short period. On the WM8759 Evaluation board, the period for VMID to discharge to an
acceptable level is around 30 seconds.

Factors that effect discharge time are the size of AC coupling capacitors on the outputs and the size
of the decoupling capacitor on the VMID pin.

The WM8759 will Enable without any ‘pop’ at all once VMID has fallen to 20mV. In practice, a
voltage of around 100mV will cause only a minimal ‘pop’.

If it is important that the WM8759 should produce no ‘pop’ even when disabled/re-enabled in a very
short period, a simple transistor circuit can be used to discharge VMID more quickly:
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Figure 2 VMID and Discharge Circuit

The Discharge signal can be provided either by a free GPIO pin on a controller chip or simply by
inverting the ENABLE signal so that VMID will be discharged immediately on Disable. An example of
a circuit including such an inverter is shown in Figure 3.

AVDD
WM8759
AVDD HPOUTL

“ @ Connections to
Line or
HPOUTR | @ headphone
Il AC Coupling Level Load
[]SOK []1K 1K Conn
Discharge Inverter
VMID
Decoupling
SOK —— —— Caps
10uF| 0.1uF
GND
~GND
- /

Figure 3 Discharge Circuit with Inverter

The circuit above can be used to discharge VMID using the existing Enable signal. This will
automatically trigger the discharge circuit at the appropriate time.
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APPLICATION SUPPORT

If you require more information or require technical support please contact Wolfson Microelectronics
Applications group through the following channels:

Email: apps@wolfsonmicro.com

Telephone: +44 (0)131 272 7070

Fax: +44 (0)131 272 7001

Mail: Applications at the address on the last page.

or contact your local Wolfson representative.
Additional information may be made available from time to time on our web site at:

http://www.wolfsonmicro.com
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IMPORTANT NOTICE

Wolfson Microelectronics plc (WM) reserve the right to make changes to their products or to discontinue any product or service
without notice, and advise customers to obtain the latest version of relevant information to verify, before placing orders, that
information being relied on is current. All products are sold subject to the WM terms and conditions of sale supplied at the time of
order acknowledgement, including those pertaining to warranty, patent infringement, and limitation of liability.

WM warrants performance of its products to the specifications applicable at the time of sale in accordance with WM'’s standard
warranty. Testing and other quality control techniques are utilised to the extent WM deems necessary to support this warranty.
Specific testing of all parameters of each device is not necessarily performed, except those mandated by government
requirements.

In order to minimise risks associated with customer applications, adequate design and operating safeguards must be used by the
customer to minimise inherent or procedural hazards. Wolfson products are not authorised for use as critical components in life
support devices or systems without the express written approval of an officer of the company. Life support devices or systems are
devices or systems that are intended for surgical implant into the body, or support or sustain life, and whose failure to perform when
properly used in accordance with instructions for use provided, can be reasonably expected to result in a significant injury to the
user. A critical component is any component of a life support device or system whose failure to perform can be reasonably
expected to cause the failure of the life support device or system, or to affect its safety or effectiveness.

WM assumes no liability for applications assistance or customer product design. WM does not warrant or represent that any
license, either express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property right of
WM covering or relating to any combination, machine, or process in which such products or services might be or are used. WM’s
publication of information regarding any third party’s products or services does not constitute WM’s approval, license, warranty or
endorsement thereof.

Reproduction of information from the WM web site or datasheets is permissible only if reproduction is without alteration and is
accompanied by all associated warranties, conditions, limitations and notices. Representation or reproduction of this information
with alteration voids all warranties provided for an associated WM product or service, is an unfair and deceptive business practice,
and WM is not responsible nor liable for any such use.

Resale of WM’s products or services with statements different from or beyond the parameters stated by WM for that product or
service voids all express and any implied warranties for the associated WM product or service, is an unfair and deceptive business
practice, and WM is not responsible nor liable for any such use.

ADDRESS:

Wolfson Microelectronics plc
26 Westfield Road
Edinburgh

EH11 2QB

United Kingdom

Tel :: +44 (0)131 272 7000
Fax :: +44 (0)131 272 7001

Email :: apps@wolfsonmicro.com
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