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WM8524 Recommended Power Sequence

INTRODUCTION

The WM8524 2Vrys DAC features ground referenced outputs and a DC servo to effectively
eliminate power on pops and clicks.

The recommended power on/off sequence is very simple to implement, but there are a
number of timing constraints that need to be followed to ensure the best possible
performance.

These timing constraints will also be important in calculating if optimum power down pop
performance can be achieved in emergency power down situations.

This document also stipulates the power-up to audio out timing, detailed in the
recommended power on sequence section.

RECOMMENDED POWER ON SEQUENCE
1)  To power up the device, apply AVDD and LINEVDD.

2) Wait for VMID to rise to Vporg ni @and for AVDD/LINEVDD to rise above Vpos ni @and
settle. These timings will be dependent on the system design - see Table 2 for Vporg ni
and Vpora_ni typical voltage levels.

3) Start MCLK and BCLK and set MUTE =1. The device will be ready to output audio At
after a logical AND of MCLK, BCLK, MUTE and POR, as shown in Figure 1.

See Table 1 for At Power up to audio out timing — this is dependent on the sampling rate
and MCLK frequency.
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Figure 1 - Recommended Power-up sequence timing
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SAMPLING At POWER UP TO AUDIO OUT TIMING (ms)
RATE
(LRCLK)
(KHZ) 128fs 192fs 256fs 384fs 512fs 768fs 1152fs

8 W 965 1003 849 502 481
11.025 WWM 700 728 616 365 350

16 j ,,{, ,{%4 483 502 425 252 241
22.05 ] 351 365 309 183 176

32 AN 242 252 213 127 121
44.1 j 176 183 155 92

48 162 168 143 85 Tisiin

88.2 239 263 89 02 |Gk ki
%6 220 241 82 85 Uikt oo Nosaiaians)
176.4 120 132 iy, i i Gessie)

192 111 121 &

Table 1 - Power up to audio out timing

Test Conditions
LINEVDD = AVDD = 3.3V AGND = LINEGND =0V, T, = +25°C

PARAMETER | SYMBOL TEST CONDITIONS MIN TYP MAX UNIT
Power Supply Input Timing Information

VDD level to POR defined Viora Measured from LINEGND 158 mV
(LINEVDD/AVDD rising)

VDD level to POR rising edge Vopord_hi Measured from LINEGND 0.63 0.8 1 \
(VMID rising)

VDD level to POR rising edge Vpora_ni Measured from LINEGND 1.44 1.8 2.18 \
(LINEVDD/AVDD rising)

VDD level to POR falling edge Vpora_lo Measured from LINEGND 0.96 1.46 1.97 V
(LINEVDD/AVDD falling)

Table 2 Power on Reset

Note: All values are simulated results

RECOMMENDED POWER OFF SEQUENCE
1)  Set MUTE =0
2)  Wait for shutdown time As (See Table 3)
3) Remove MCLK, AVDD and LINEVDD

Ensure that during the shutdown time (As) the BCLK and LRCLK are left running for 800
samples to allow the soft mute to assert fully. See Figure 2 for the timing diagram.

Note that in emergency shutdown situations (such as supply voltages collapsing) the
shutdown must be completed before the PORis asserted to ensure best pop/click
performance. This timing will be dependent on the system design - see Table 2 for Vo 1o
typical level.
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Figure 2 - Recommended Power-down sequence timing

SAMPLING
RATE
(LRCLK) As SHUTDOWN TIME (ms)
(KHZ) 128FS 192FS 256FS 384FS 512FS 768FS 1152FS
8 693 731 577 422 422
11.025 WW 504 532 420 307 307
16 W 349 368 291 213 213
22.05 ,,{, 4 ,.,;,/;/ 254 268 212 156 156
32 W W 177 186 148 109 109
U1 VGG 129 136 108 N A
48 i ' 91 96 77 59
88.2 183 183 67 70
96 168 168 67 70 W W W
176.4 94 94 M
192 86 86 M//

Table 3 - As shutdown time
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CONCLUSION

By following the timing constraints set out in this document, the customer can implement
the optimum power up/down pop and click performance.

The customer can also calculate how long the device will take to power-up to audio out in
their application, and how long the device will take to power down before it is safe to
remove signals and power.

May 2009 - Rev 1.1
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APPLICATION SUPPORT

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

Email: apps@wolfsonmicro.com

Telephone Apps:  +44 (0) 131 272 7070

Fax: +44 (0) 131 272 7001

Mail: Applications Engineering at the address on the last page

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

http://www.wolfsonmicro.com
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IMPORTANT NOTICE

Wolfson Microelectronics plc (“Wolfson”) products and services are sold subject to Wolfson’s terms and conditions of sale,
delivery and payment supplied at the time of order acknowledgement.

Wolfson warrants performance of its products to the specifications in effect at the date of shipment. Wolfson reserves the
right to make changes to its products and specifications or to discontinue any product or service without notice.
Customers should therefore obtain the latest version of relevant information from Wolfson to verify that the information is
current.

Testing and other quality control techniques are utilised to the extent Wolfson deems necessary to support its warranty.
Specific testing of all parameters of each device is not necessarily performed unless required by law or regulation.

In order to minimise risks associated with customer applications, the customer must use adequate design and operating
safeguards to minimise inherent or procedural hazards. Wolfson is not liable for applications assistance or customer
product design. The customer is solely responsible for its selection and use of Wolfson products. Wolfson is not liable for
such selection or use nor for use of any circuitry other than circuitry entirely embodied in a Wolfson product.

Wolfson’s products are not intended for use in life support systems, appliances, nuclear systems or systems where
malfunction can reasonably be expected to result in personal injury, death or severe property or environmental damage.
Any use of products by the customer for such purposes is at the customer’s own risk.

Wolfson does not grant any licence (express or implied) under any patent right, copyright, mask work right or other
intellectual property right of Wolfson covering or relating to any combination, machine, or process in which its products or
services might be or are used. Any provision or publication of any third party’s products or services does not constitute
Wolfson’s approval, licence, warranty or endorsement thereof. Any third party trade marks contained in this document
belong to the respective third party owner.

Reproduction of information from Wolfson datasheets is permissible only if reproduction is without alteration and is
accompanied by all associated copyright, proprietary and other notices (including this notice) and conditions. Wolfson is
not liable for any unauthorised alteration of such information or for any reliance placed thereon.

Any representations made, warranties given, and/or liabilities accepted by any person which differ from those contained in
this datasheet or in Wolfson’s standard terms and conditions of sale, delivery and payment are made, given and/or
accepted at that person’s own risk. Wolfson is not liable for any such representations, warranties or liabilities or for any
reliance placed thereon by any person.

ADDRESS:

Wolfson Microelectronics plc
Westfield House

26 Westfield Road
Edinburgh

EH11 2QB

United Kingdom

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