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WM9081 Control Write Sequencer Default Sequences

INTRODUCTION

Software development time and demands on the host processor can be minimised through
the use the WM9081 integrated Control Write Sequencer. The Control Write Sequencer
forms part of the control interface logic and can be used to enable and disable a number of
signal paths (such as DAC to speaker modes) by just a single register write. The internal
sequencer takes care of this by initiating a sequence of pre-programmed register writes
independently within the WM9081, minimising control interface communication between
the processor and WM9081.

Default sequences for controlling the Speaker and Lineout signal paths are provided (see
“Detailed Sequence Descriptions” section).

When a sequence is initiated, the sequencer performs a series of pre-defined register
writes. The host processor informs the sequencer of the start index of the required
sequence within the sequencer's memory. At each step of the sequence, the contents of
the selected register fields are read from the sequencer's memory and copied into the
WMB9081 control registers. This continues sequentially through the sequencer's memory
until an “End of Sequence” bit is encountered; at this point, the sequencer stops and an
Interrupt status flag is asserted. For cases where the timing of the write sequence is
important, the sequencer is pre-programmed with time delays for specific steps within the
sequence.

This document describes the default sequences which can be executed by the Control
Write Sequencer. For details on using the Control Write Sequencer and initiating a
sequence, please refer to the “Control Write Sequencer’ section in the WM9081
datasheet.

DETAILED SEQUENCE DESCRIPTIONS

When the WM9081 is powered up, a number of default Control Write Sequences are
available in non-volatile memory. The pre-programmed default settings include Start-Up
and Shut-Down sequences for each of the output drivers. Note that the internal clock,
CLK_SYS, must be enabled in order to run these sequences.

The following default control sequences are provided:

1. Class D Speaker Enable - This sequence powers up the speaker driver in Class D
mode, and enables the DAC signal path. The soft-start VMID circuit is selected as part
of this sequence. On completion, the Lineout is clamped to VMID.

2. Class D Speaker Disable - This sequence powers down the Class D speaker driver.
As part of this sequence, the DAC is muted and disabled, the Lineout is discharged to
AGND and the reference/bias circuits are disabled. This sequence is applicable to the
Class D speaker mode.

3. Lineout Enable - This sequence powers up the lineout, and enables the DAC signal
path. The lineout is discharged initially, and the soft-start VMID circuit is used to
suppress pops during power-up.

4. Lineout Disable - This sequence powers down the lineout. As part of this sequence,
the DAC is muted and disabled, the Lineout is discharged to AGND and the
reference/bias circuits are disabled.

5. Class AB Speaker Enable - This sequence powers up the speaker driver in Class AB
mode, and enables the DAC signal path. The soft-start VMID circuit is selected as part
of this sequence. On completion, the Lineout is clamped to VMID.

6. Class AB Speaker Disable - This sequence powers down the Class AB speaker driver.
As part of this sequence, the DAC is muted and disabled, the Lineout is discharged to
AGND and the reference/bias circuits are disabled.
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Specific details of each of these sequences are provided below:

1. CLASS D SPEAKER ENABLE SEQUENCE

The Class D Speaker Enable sequence is initiated by writing 8100h to Register 38 (26h).
This operation starts the Control Write Sequencer at Index Address 0 (00h) and executes
the sequence defined in Table 1. For typical clocking configurations with
MCLK=12.288MHz, this sequence takes approximately 42ms to run.

DBYDD DGND  DCYDD SPKVDD SPKGND
5 > 5 N
0dB / -6dB +6dB to -57dB,
IN1 1dB steps
0dB / -6dB

IN2 'L\} SLINEOUT

CS/ADDR1/4FS DIGITAL FILTERS SPKPGA gain
SDINENAG—> SPKOUTP
VOLUME
SDOUT/ADDROS«—>(  controL CONTROL 53@ . SPKOUTN
INTERFACE DAC — >
SCIM/CHANNEL PARAMETRIC EQ L S
SWMODE DYNAMIC RANGE 3608
Ra CONTRTOLLER MIXER Class D
DACDAT >
BCLK
LRCLK DIGITAL AUDIO
INTERFACE
. Vol
MoLK - cLock wvswolfson Reference
CONTROL
FLL WM9081

Figure 1 Signal Path: Sequence 1

Note that this sequence is optimized for pop suppression on the Speaker output. For pop
suppression on the Line Output, please refer to sequence 3.
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STEP REGISTER BIT DESCRIPTION
ADDRESS

1 R4 (04h) 3:0 VMID_RAMP =1
VMID_FAST_ST =1

2 R8 (08h) 2 LINEOUT_DISCH =1

3 R11 (0Bh) 4 LINEOUT_ENA =1

4 R8 (08h) 2 LINEOUT_DISCH =0

5 R5 (05h) 6:0 BIAS_SRC =0
STBY_BIAS_LVL =1
STBY_BIAS_ENA =0
BIAS_LVL =10
BIAS_ENA =1
STARTUP_BIAS_ENA =1

6 R4 (04h) 2:1 VMID_SEL [1:0] = 01
Delay = 32ms

7 R4 (04h) 5:3 VMID_BUF_ENA =1
VMID_RAMP =0

8 R14 (OEh) 1 CLK_DSP_ENA =1

9 R11 (0Bh) 0 DAC_ENA =1

10 R7 (07h) 4 DAC_SEL =1

11 R11 (0Bh) 2 SPKPGA_ENA =1

12 R3 (03h) 7 SPKPGA_MUTE =0

13 R11 (0Bh) 1 SPK_ENA =1
Delay = 1.5ms

14 R8 (08h) 0 LINEOUT_CLAMP =1

15 R11 (0Bh) 4 LINEOUT_ENA =0

16 R31 (1Fh) 9:3 DAC_MUTEMODE = 1

DAC_MUTE =0
End of Sequence

Table 1 Sequence 1
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2. CLASS D SPEAKER DISABLE SEQUENCE

The Class D Speaker Disable sequence is initiated by writing 8115h to Register 38 (26h).
This single operation starts the Control Write Sequencer at Index Address 21 (15h) and
executes the sequence defined in Table 2. For typical clocking configurations with
MCLK=12.288MHz, this sequence takes approximately 48ms to run.

STEP REGISTER BIT DESCRIPTION
ADDRESS

1 R4 (04h) 3.0 VMID_RAMP = 1
VMID_SEL [1:0] = 01
VMID_FAST_ST =1

2 R5 (05h) 1:0 BIAS_ENA =1
STARTUP_BIAS_ENA =1

3 R31 (1Fh) 9:3 DAC_MUTEMODE =1
DAC_MUTE =1
Delay = 8.5ms

4 R3 (03h) 7 SPKPGA_MUTE =1

5 R11 (0Bh) 4:1 LINEOUT_ENA =1
SPKPGA_ENA = 1
SPK_ENA =0

6 R2 (02h) 7 LINEOUT_MUTE =1

7 R8 (08h) 0 LINEOUT_CLAMP =0

8 R4 (04h) 2:1 VMID_SEL [1:0] = 00
Delay = 32ms

9 R11 (0Bh) 4:2 LINEOUT_ENA =0
SPKPGA_ENA =0

10 R8 (08h) 2 LINEOUT_DISCH =1

11 R7 (07h) 4 DAC_SEL =0

12 R11 (0Bh) 0 DAC_ENA=0

13 R14 (OEh) 1 CLK_DSP_ENA =0

14 R4 (04h) 3 VMID_RAMP =0

15 R5 (05h) 1:0 BIAS_ENA =0

STARTUP_BIAS_ENA =0
End of Sequence

Table 2 Sequence 2
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3. LINEOUT ENABLE SEQUENCE

The Lineout Enable sequence is initiated by writing 812Ah to Register 38 (26h). This
operation starts the Control Write Sequencer at Index Address 42 (2Ah) and executes the
sequence defined in Table 3. For typical clocking configurations with MCLK=12.288MHz,
this sequence takes approximately 550ms to run.

DBYDD DGND _ DCYDD SPKVDD SPKGND .
N D/iodB/-wB LINEOUT gain
IN2 D/to‘jm'm LINEOUT
CS/ADDR1/4FS DIGITAL FILTERS +6dB to-57dB,
SDINS/ISII\]}: «—> VOLUME ldBsteps | SPKOUTP
SDOUT/ADDROG<«—> controL controL | | _,/:_/\33 I SPKOUTN
SCIM/CHANNEL PARAMETRIC EQ L ‘Speaker Boost
SWMODE DYNAMIC RANGE +5.1dB to 0dB
Ra CONTROLLER MIXER
DACDAT !
BCLK
LRCLK DIGITAL AUDIO
INTERFACE
MoK - cLock wvawolfson Refeence
CONTROL
>" FLL = WM9081
Figure 2 Signal Path: Sequence 3
STEP REGISTER BIT DESCRIPTION
ADDRESS
1 R8 (08h) 2 LINEOUT_DISCH =1
Delay = 32ms
2 R4 (04h) 3:0 VMID_RAMP = 1
VMID_SEL [1:0] = 00
VMID_FAST ST =0
3 R5 (05h) 6:0 BIAS_SRC = 1
STBY_BIAS_LVL = 1
STBY_BIAS_ENA =0
BIAS_LVL [1:0] = 10
BIAS_ENA =1
STARTUP_BIAS_ENA =1
4 R11 (0Bh) LINEOUT_ENA =1
5 R8 (08h) LINEOUT_DISCH =0
6 R4 (04h) 2:1 VMID_SEL [1:0] = 01
Delay = 512ms
7 R4 (04h) 3 VMID_RAMP =0
8 R5 (05h) 6 BIAS_SRC =0
9 R14 (OEh) 1 CLK_DSP_ENA =1
10 R11 (0Bh) 0 DAC_ENA = 1
11 R7 (07h) 4 DAC_SEL = 1
12 R2 (02h) 7 LINEOUT_MUTE =0
13 R31 (1Fh) 10:3 DAC_MUTERATE =1
DAC_MUTEMODE = 1
DAC_MUTE =0
End of Sequence

Table 3 Sequence 3

\VAVAY Wolfsory

microelectronics

Customer Information

May 2009, Rev 1.1



WAN_0204

Customer Information

4. LINEOUT DISABLE SEQUENCE

The Lineout disable sequence is initiated by writing 813Fh to Register 38 (26h). This single
operation starts the Control Write Sequencer at Index Address 63 (3Fh) and executes the
sequence defined in Table 4. For typical clocking configurations with MCLK=12.288MHz,
this sequence takes approximately 646ms to run.

STEP REGISTER BIT DESCRIPTION
ADDRESS

1 R4 (04h) 3:0 VMID_RAMP = 1
VMID_SEL [1:0] = 01
VMID_FAST_ST =0

2 R5 (05h) 6:0 BIAS_SRC =1
STBY_BIAS_LVL =1
STBY_BIAS_ENA =0
BIAS_LVL [1:0] = 10
BIAS_ENA = 1
STARTUP_BIAS_ENA =1

3 R31 (1Fh) 10:3 DAC_MUTERATE =1
DAC_MUTEMODE = 1
DAC_MUTE =1
Delay = 128ms

4 R2 (02h) 7 LINEOUT_MUTE =1

5 R4 (04h) 2:1 VMID_SEL [1:0] = 00
Delay = 512ms

6 R11 (0Bh) 4 LINEOUT_ENA =0

7 R7 (07h) 4 DAC_SEL =0

8 R11 (0Bh) 0 DAC_ENA =0

9 R14 (OEh) 1 CLK_DSP_ENA =0

10 R8 (08h) 2 LINEOUT_DISCH =1

11 R4 (04h) 5:3 VMID_BUF_ENA =0
VMID_RAMP =0

12 R5 (05h) 1:0 BIAS_ENA =0

STARTUP_BIAS_ENA =0
End of Sequence

Table 4 Sequence 4
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5. CLASS AB SPEAKER ENABLE SEQUENCE

The Class AB Speaker Enable sequence is initiated by writing 8154h to Register 38 (26h).
This operation starts the Control Write Sequencer at Index Address 84 (54h) and executes
the sequence defined in Table 5. For typical clocking configurations with
MCLK=12.288MHz, this sequence takes approximately 42ms to run.

DBYDD DGND  DCYDD SPKVDD SPKGND
® N
0dB / -6dB +6dB to -57dB,
IN1 1dB steps
0dB /-6dB
IN2 'L\} LINEOUT
CS/ADDR1/4FS DIGITAL FILTERS SPKPGA gain
SCLK 0dB SPKOUTP
SDINENAG«—»
VOLUME
SDOUT/ADDROO«—»| Ea@ !
|3$£‘RT§\O¢LE CONTROL | I pac e M
SCIM/CHANNEL PARAMETRIC EQ L S
SWMODE DYNAMIC RANGE 3608
iRg CONTROLLER MIXER Class AB
DACDAT
BOLK DIGITAL AUDIO
LRCLK INTERFACE
) Volt:
MOLK - cLock wvwwolfson Reterane
CONTROL
FLL WM9081

Figure 3 Signal Path: Sequence 5

Note that this sequence is optimized for pop suppression on the Speaker output. For pop
suppression on the Line Output, please refer to sequence 3.
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STEP REGISTER BIT DESCRIPTION
ADDRESS

1 R4 (04h) 3:0 VMID_RAMP =1
VMID_SEL [1:0] = 00
VMID_FAST_ST =1

2 R8 (08h) 2 LINEOUT_DISCH =1

3 R11 (0Bh) 4 LINEOUT_ENA =1

4 R8 (08h) 2 LINEOUT_DISCH =0

5 R5 (05h) 6:0 BIAS_SRC =0
STBY_BIAS_LVL =1
STBY_BIAS_ENA =0
BIAS_LVL [1:0] =10
BIAS_ENA =1
STARTUP_BIAS_ENA =1

6 R10 (OAh) 4:3 SPK_INV_MUTE =0
OUT_SPK_CTRL =0

7 R4 (04h) 2:1 VMID_SEL [1:0] = 01
Delay = 32ms

8 R4 (04h) 5:3 VMID_BUF_ENA =1
VMID_RAMP =0

9 R14 (OEh) 1 CLK_DSP_ENA =1

10 R11 (0Bh) 0 DAC_ENA =1

11 R7 (07h) 4 DAC_SEL =1

12 R10 (0Ah) 6 SPK_MODE = 1

13 R11 (0Bh) 2 SPKPGA_ENA = 1

14 R3 (03h) 7 SPKPGA_MUTE =0

15 R11 (0Bh) 1 SPK_ENA =1

16 R8 (08h) 0 LINEOUT_CLAMP = 1

17 R11 (0Bh) 4 LINEOUT_ENA =0

18 R31 (1Fh) 9:3 DAC_MUTEMODE =1

DAC_MUTE =0
End of Sequence

Table 5 Sequence 5
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6. CLASS AB SPEAKER DISABLE SEQUENCE

The Class AB Speaker Disable sequence is initiated by writing 8169h to Register 38 (26h).
This single operation starts the Control Write Sequencer at Index Address 105 (69h) and
executes the sequence defined in Table 6. For typical clocking configurations with
MCLK=12.288MHz, this sequence takes approximately 49ms to run.

STEP REGISTER BIT DESCRIPTION
ADDRESS

1 R4 (04h) 3:0 VMID_RAMP = 1
VMID_SEL [1:0] = 01
VMID_FAST_ST =1

R5 (05h) 0 STARTUP_BIAS_ENA =1
R31 (1Fh) 9:3 DAC_MUTEMODE =1

DAC_MUTE =1
Delay = 8.5ms

4 R3 (03h) 7 SPKPGA_MUTE =1

5 R11 (0Bh) 4:1 LINEOUT_ENA =1
SPKPGA_ENA =1
SPK_ENA =0

6 R2 (02h) LINEOUT_MUTE =1

7 R8 (08h) LINEOUT_CLAMP =0

8 R4 (04h) 2:1 VMID_SEL [1:0] = 00
Delay = 32ms

9 R11 (0Bh) 4:2 LINEOUT_ENA =0
SPKPGA_ENA =0

10 R8 (08h) 2 LINEOUT_DISCH =1

11 R7 (07h) 4 DAC_SEL =0

12 R11 (0Bh) 0 DAC_ENA=0

13 R14 (OEh) 1 CLK_DSP_ENA =0

14 R10 (0Ah) 6:3 SPK_MODE =0
MIX_TO_SPK =0
SPK_INV_MUTE =1
OUT_SPK_CTRL =1

15 R4 (04h) 3 VMID_RAMP =0

16 R5 (05h) 1:0 BIAS_ENA =0

STARTUP_BIAS_ENA =0
End of Sequence

Table 6 Sequence 6
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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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