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The CCB Sanyo Proprietary Interface

INTRODUCTION

CCB OPERATION

WRITE OPERATION

A number of Wolfson devices have been selected to support the Sanyo proprietary CCB control
interface. The devices supporting this interface are the WM8802 and WM8803, S/PDIF Audio
Interface Transceiver and Receiver, and the WM8770/71, 8-channel codecs.

The write interface has similarities to the SPI 3-wire interface in that it uses three control lines and a
total 16 control address and data bits, but differs in that it requires an additional 8 CCB address bits.
It should also be noted that the CCB interface is LSB first and the SPI interface is MSB first. The
WM8802 and WMB8803 are also capable of read operations using two of the write control lines and a
separate output line for read operations. The following note explains the operation and timing of a
CCB interface.

CCB Interface mode allows multiple devices to be controlled off a common 3-wire bus. Each device
on the 3-wire bus has a CCB Address comprising of the first 8 bits of the control word (B3-B0 and
A3-A0). This CCB Address can either distinguish an individual device such as in the WM8770/71
case or identify a bank of registers within a device such as with the S/PDIF devices.

The WM8770 and WM8771 devices support write only CCB interface mode, whereas the S/PDIF
devices support both read and write operation.

The DI input is used for the CCB Address, register address and program data. CL is used to clock in
the data on DI and is sampled on each of the rising edges of CL. CE low indicates the data on DI is
the CCB Address; CE high indicates the program data for the WM8803 or the register address and
program data for the WM8802 and WM8870/71.

The CCB Address is clocked in by eight CL clocks and is latched on the rising edge of CE. The
sixteen CL clocks before a falling edge on CE will clock in the program data, or register address and
program data; the data is latched on the falling edge of CE.

There is an advantage in maintaining the CL signal line in a high state when not writing to the device
as this prevents false writes due to glitches; the clock sequence for this operation is shown in Figure
1.
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Figure 1 CCB Interface — Write Data CL Stopped High

1. BI[3:0] and A[3:0] are CCB Address bits. The WM8770/71 datasheet refers to these bits as
A[7:0] and are the device address bits.

2. D[15:0] are Program bits or Address and Program bits.

It is possible to maintain the CL signal line in a low state when not writing to the device, the clock
sequence for this operation is shown in Figure 2.
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Figure 2 CCB Interface — Write Data CL Stopped Low

READ OPERATION

During read operations the DI input is used solely for the CCB Address. CL is used to clock in the
CCB Address bits and to clock out the read data on DO. DI and DO are sampled on the rising edges
of CL. CE low indicates the data on DI is the read CCB Address; CE high indicates the read data is
output on DO of the WM8802 or WM8803.

The CCB Address is clocked in on eight CL clocks and is latched on the rising edge of CE. The
WMB8802 device is capable of outputting up to 48 bits of read status data per register and the
WM8803 up to 88 bits, dependent upon the register selected. This read data is latched on the falling
edge of CE. Refer to the relevant device datasheet for details of the Read status register contents.

There is an advantage in maintaining the CL signal line in a high state when not writing to the device
as this prevents false writes due to glitches; the clock sequence for this operation is shown in Figure
3.
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Figure 3 CCB Interface — Read Data CL Stopped High

1. B[3:0] and A[3:0] are CCB Address bits.
2. D[n:0] are Read status bits.

It is possible to maintain the CL line in a low state when not writing to the device, the clock sequence
for this operation is shown in Figure 4.

DI BO B1 B2 B3 X A0 A1 A2 A3

Figure 4 CCB Interface — Read Data CL Stopped Low
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BIT ALLOCATION SUMMARY

SUMMARY

The three variations of control word bit allocation described above are summarized here.

WM8770/71

In the WM8770/71 the device is addressed by the CCB Address and registers are selected by bits
D15-D9.

A7 - AO CCB Address bits

Write: D15 - D9 Register Address bits
D8 — DO Program data bits

Read: n/a

WM8803

In the WM8803 the CCB Addresses are used to address single registers.

A7 — A0 CCB Address bits
Write: D15 - D0 Program data bits
Read: D87 — DO Read status bits
WM8802

In the WM8802 the CCB Address bits address a bank of registers within the device; each CCB
Address has a number of its own registers that can also be accessed by Register bits D2-D7. Bits DO
and D1 are bits associated with a companion Sanyo micro-controller and are not required for use
with other controllers.

A7 - AO CCB Address

Write: D1-DO0 Associated Sanyo micro-controller address selection
D7 — D2 Register address within the selected CCB Address (A7 — AQ)
D15 -D8 Program data bits

Read: D47 — DO Read status bits

It is important to take into account the differences between the WM8770/71, WM8802 and WM8803
CCB words when implementing the control software for these devices. The Write commands use a
constant 24 bits whereas the Read facilities can utilise between 48 and 88 bits of status data.

Control Interface hardware implementation is identical for the WM8802 and WM8803 but the
WM8770 and WM8771 do not require a read line, as this facility is not available. It is of course
possible to ignore the need for a read line when using the WM8802/03 S/PDIF devices if the status
information is not required.

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) 131 272 7070

Fax: (+44) 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
Westfield House

26 Westfield Road
Edinburgh

EH11 2QW

United Kingdom

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

Email :: apps@wolfsonmicro.com
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