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Preface

By definition, the HDA codec is on the carrier board and application specific. Therefore,
the congatec embedded BIOS of CPU modules does not contain verb table initialization
for HDA codecs. However, OEMs may add these verb tables by themselves. This
application note provides information and examples how to create and add HDA verb
table modules into the BIOS of CPU modules.

Disclaimer

The information contained within this Application Note, including but not limited to any
product specification, is subject to change without notice.

congatec AG provides no warranty with regard to this Application Note or any other
information contained herein and hereby expressly disclaims any implied warranties of
merchantability or fitness for any particular purpose with regard to any of the foregoing.
congatec AG assumes no liability for any damages incurred directly or indirectly from any
technical or typographical errors or omissions contained herein or for discrepancies between
the product and the Application Note. In no event shall congatec AG be liable for any
incidental, consequential, special, or exemplary damages, whether based on tort, contract or
otherwise, arising out of or in connection with this Application Note or any other
information contained herein or the use thereof.

Intended Audience

This Application Note is intended for technically qualified personnel. It is not intended
for general audiences.

Electrostatic Sensitive Device

All congatec AG products are electrostatic sensitive devices and are packaged
accordingly. Do not open or handle a congatec AG product except at an
electrostatic-free workstation. Additionally, do not ship or store congatec AG products
near strong electrostatic, electromagnetic, magnetic, or radioactive fields unless the
device is contained within its original manufacturer’s packaging. Be aware that failure to
comply with these guidelines will void the congatec AG Limited Warranty.

Technical Support

congatec AG technicians and engineers are committed to providing the best possible
technical support for our customers so that our products can be easily used and
implemented. We request that you first visit our website at www.congatec.com for the
latest documentation, utilities and drivers, which have been made available to assist
you. If you still require assistance after visiting our website then contact our technical
support department by email at support@congatec.com
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Symbols

The following are symbols used in this application note.

@ Note

Notes call attention to important information that should be observed.

A Caution

Cautions warn the user about how to prevent damage to hardware or loss of data.

A Warning

Warnings indicate that personal injury can occur if the information is not observed.

Copyright Notice

Copyright © 2010, congatec AG. All rights reserved. All text, pictures and graphics are
protected by copyrights. No copying is permitted without written permission from
congatec AG.

congatec AG has made every attempt to ensure that the information in this document is
accurate yet the information contained within is supplied “as-is”.

Trademarks

Product names, logos, brands, and other trademarks featured or referred to within this
user's guide, or the congatec website, are the property of their respective trademark
holders. These trademark holders are not affiliated with congatec AG, our products, or
our website.

Terminology

Term Description

HDA High Definition Audio - The specification can be downloaded from www.intel.com

POST Power-on Self-Test - a diagnostic testing sequence run by a computer’s BIOS as the computer’s
power is initially turned on. The POST will determine if the computer's RAM, disk drives,
peripheral devices and other hardware components are properly working.

CGUTIL congatec System Utility — universal tool for BIOS updates and BIOS modifications.
CGOS congatec Operating System API| — software driver for the congatec Embedded Features
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1 Introduction

HDA verbs are used to configure codec-specific functions not provided by the codec-
specific OS driver. Follow this application note to create and add a verb table into the
congatec embedded BIOS. The congatec embedded BIOS will write the verbs from the
verb table into the HDA codec during early BIOS POST.

@ Note

Contact your HDA codec vendor for information about the codec-specific verbs for
your desired functions and the required circuitry modifications. This information is
outside the scope of this application note and congatec support in general.
congatec does not create nor test codec specific verbs, verb tables, and sample

circuits.

2 Requirements

The following driver and applications are required:
e CGQOS driver (version = 1.02.014)
e CGUTIL

e Hex editor of your choice

You can download the CGOS driver and CGUTIL from the congatec website
www.congatec.com
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3 Creating an HDA Verb Table
3.1 Layout of an OEM HDA Verb Table Module
Bytes 0-7: SOEMHDAS (st table start tag in 'readable’ format)
DWORD codec vendor and device ID
(high word: vendor, low word: device; FFFFFFFF means ignore ID)
DWORD length of verb table in DWORDs
including 4 DWORDs for start tag, ID and size
DWORD data 0 (VerbOQ)
DWORD data 1 (Verb?)
DWORD
DWORD
DWORD data n (Verb n)
Bytes 0-7: SOEMHDAS  (2nd table start tag in 'readable’ format)
DWORD codec vendor and device ID  (FFFFFFFF means ignore ID)
DWORD length of verb table in DWORDs
including 4 DWORDs for start tag, ID and size
DWORD data 0 (Verb 0)
DWORD data1(Verb 1)
DWORD
DWORD
DWORD data n (Verb n)
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3.2

0 01
0 D
0 14
0 14
0 F
3.3

Copyright

Structure of Single Data (Verb)

There are two verb types consisting of the following parts:

CodecID (CID) NodelD (NID) VerbID (VID) Payload
Bits 31:28 27:20 19:16 15:0
Bits 31:28 27:20 19:8 7:0

Following, an example with both types for Realtek ALC888 codec:

70A 00 Set BeepGenerator to 'exter-nal PCBEEP Input' 00 17 OA 00
707 20 PinWidget "PCBeep" to 'Output Enable' 01D7 07 20
707 60 PinWidget "LineOut" to 'Output Enable' and 'Headphone Amplifier Enabled' 0147 07 60
3 903F PinWidget "LineOut" - Set Amplifier Gain 014390 3F
3 513F PinWidget "Mixer LineOut" - Set Amplifier Gain 00 F3 513F

For information about the availability of verbs for your chosen HDA codec, refer to the
manufacturer's datasheet or contact the manufacturer's technical support.

Example in Hexadecimal Spelling

To prepare the examples from above, switch the byte order in every DWORD right after
the start tag. This means, the number of DWORDS (9) must be noted as “09 00 00 00
hex”. The first verb “00 17 OA 00 hex” must be converted to “00 OA 17 00 hex” and so on.

Use a hex editor of your choice to generate a binary file as shown below and save this
with your desired file name (for example: “OEM1VerbTable.bin”).

Qffset(d) 00 01 02 03

00000000  MEmEiaEiomeyy (3 0EHM
00000004 CIEEEEEEREEE [0S
aoooooos FF R
oooooo1z 9 00

ooooo01a 0L .

ooooooza L E
oooo00z 4 LG
ooooooza 2.C.
aooooosz 200
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4 Adding an HDA Verb Table to a BIOS ROM File

The following steps describe how to create an OEM HDA verb table module and add it
to a BIOS ROM file using the congatec System Utility on a Windows 7 host system.

1) Start the congatec System Utility.

SelectOperaion Targe 2) Select “BIOS File”.
@ BIOS File o . N
¢ Bowd(0G08) 3) Click on “Select Input BIOS File”
C EPIFile Only Congatec Select Input BIOS File
BIOS Module Modification [ Panel Configuration |
BIOS Setup Configuration ‘ BIOS/Board Information |
Close
O seectinpur 08 Fle S e . ST 4) Open the original BIOS binary file.
Lookin: | | AN20 j « @ cF B

Deskiop

i Lil;anzs
A
Computer
&
I File pame [Bastr1156m ~] Qpen
Files offype: IEHOS Files (* BIN) ﬂ Cancel
Select Output File To Store Modified BIOS lme3al] 5) Click on “Select original / Create new
BIOS file”
Ent BIOS fil if the original BIOS file should not be changed. H H H
Preesrs?aen‘:el'to cclnl?lt:;?.ln;?n ‘reaed?ggﬁ?mode m:: EIOO; mr;di‘f‘lciltio::gan 6) Enter a flle name (In thlS example
miizeaeil “OEMBIOS1.BIN
Note: Changes are only applied to this
Select original / Cﬂ”“‘l file. The original BIOS binary file will
Create new BIOS file ’ : remain unchanged.
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© BIOS Module Modification

N T T RN TN -, -

Standard BIOS Version: [ BOSLR115

OEM BIOS Vrsion ——

Add Module jl Save Module Data To File

Current BIOS Modules: | ‘
EPiPane| Daia. O FFFFh
Delete Module Save Module Overview ‘
Save Modue To Fie Create Modue |
Free: OEEAD Bytes
!
Module ID Module Revision Module Sizs (autn) |
TP = e e EoE
Load T Executon Time Load Adaress Ery Oset
e = o o 5000
Close Cancel Apply
© Select Input Data File (]
Lookin: | | AN20 j « @ cf Bv

| BQSLR115.bin

= {H OEM1VerbTablein

]

RecentPlaces ' QEMBIOS1.BIN

Type: BIN File
Size: 64 bytes
Date modified: 5/5/2017 10:09 AM

Open

File name [oEm1VerTable bin ~]
Files of type [ | Cancel
O BIOS Module Modification i
Standard BIOS Version BASLR115 OEMBIOS Version — — —
Current tBIOS Modules: 1 N
EPI Panel Data. ID: FFFFh
Create Modue
Free: 0XEEA Bytes
Module Parameters
Module Type Module ID Module Revision Module Size (auto)
[oe o vei oo EAillET oo [rooeaaaon
Load Time Execution Time Load Address Enry Ofset
NoE =] [vone =] oo [FoGaoooon

When

Close

Cancel

) Save BIOS Module

Savein: |\ AN2D

<y
RecentPlaces
Deskiop.
=
Libraries

A

Computer

Network

j « @& e Ev

No items match your search.

File name:

[oEMIVerbTable mod

Save

[¢-mod

Save as type:
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7) Click on “BIOS Module Modification”
at the CGUTIL main menu.

8) Click on “Create Module” at the BIOS
Module Modification menu.

9) Open the binary verb table file
created in section 3.3 (in this example:
“OEM1VerbTable.bin”).

10) Select “OEM HDA Verb Table” from
the “Module Type” drop down list.

Note: To distinguish between
multiple verb tables/revisions, it is
possible to add a “Module ID” and
“Module Revision” for each “OEM
HDA Verb Table” module.

1) Click on “Create Module”.

12) Enter a module file name (in this
example: “OEM1VerbTable.mod”).

13) Click on “Save” to create the OEM
HAD verb table BIOS module.

L Led

Cancel
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Curent BIOS Modules:

EP| Pane| Data. [D: FFFFh

Free. ZEEAD Bytes

— ——
O BIOS Module Modification P

- A g af b S s
Standard BIOS Version BOSLR11E OEMBIOS Version [ — |

Add Moduls 1

Delete Module ‘

Save Nodus To e |

Module ID Module Revision Moadule Size (auto)
Exacution Time Load Address Enlry Ofiset
[Fn E =] =
| ces J Cancal appty ||
|
© Open EIOS Module File (]
Lookin: \ | AN20 j ot B
= f& OEM1VerbTable.mod i
~p
RecentPlaces
Deskiop.
ww
il Libraries
| L
Computer
Y
Network
File name [oEmTVerbTable mod ~] Open
Files of ype [mod) | Cancel
© BIOS Module Modification =
Standard BIOS Version: BQSLR115 'OEM BIOS Version: OEMBIOS1
G Add Module ‘ saveNodieDataTorle |
EP1panel Data 1D FFFF
GEM HOA Verb Table. ID-0h
Delete Module ‘ ‘Save Module Overview ‘
Save Module ToFile ‘ Create Modile ‘
Free: (X2EES0 Bytes
Module Parameters
Modue Type Modue D Module Revision Module Size (autc)
CErTrsrr— oo T
Load Time Execution Time Load Adress Enty Ofiset
[NonE ~] [NonE =] [co000000n [oo000000
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14) Click on “Add Module”.

15) Open the module created in step 13
(in this example: “OEM1VerbTablemod”).

Note: The designated OEM HDA Verb
Table module must be visible in the
list of “Current BIOS Modules”.

16) Assign your OEM BIOS a uniqgue name
by entering the OEM name into the
“OEM BIOS Version” field (in this
example: “OEMBIOST")

17) Click on “Apply” to save the changes
to the OEM BIOS binary file.

“Changes successfully applied” will be
displayed in red letters in the text box
above the “Apply” button.

18) Click on “Close” at the “BIOS Module
Modification” window.

19) Click on “Close” at the main window
of the congatec System Ultility.

For more information about the BIOS update process, refer to the application note
“ANO1_BIOS_Update.pdf” at the congatec website www.congatec.com
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