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1 Introduction 

1.1 Scope 

The USB Billboard Device Class definition describes the methods used to communicate the Alternate 
ModesAUM supported by a Device Container to a host system.  This includes string descriptors that 
can be used to provide support details in a human-readable format. 

This specification does not describe the functionality/methodology by which the Device Container 
shall switch to an Alternate ModeAUM.  An example of a Device Container that shall support this class 
is one that supports PCIe over the USB Type-C connector. 

1.2 Purpose 

The purpose of this document is to describe the minimum capabilities and characteristics a Billboard 
Device shall support to be compliant. 

1.3 Related Documents 

• [ USB2.0] – Universal Serial Bus Specification, Revision 2.0, (including errata and ECNs 
through August 11, 2014) (referred to in this document as the USB 2.0 Specification) 
(available at: http://www.usb.org/developers/docs).  

• [ USB3.21] – Universal Serial Bus 3.21 Specification, Revision 1.0, (including errata and 
E CNs through March 1, 2016July 16, 2020) (referred to in this document as the USB 3.21 
Speci fication) (available at: http://www.usb.org/developers/docs.) 

• [ USBPD] – Universal Serial Bus Power Delivery Specification, Revision 3.0 February 07, 
20202.0, March 25, 2016 (referred to in this document as the USB PD Specification) 
(available at: http://www.usb.org/developers/docs.) 

• [ USBTYPEC] – Universal Serial Bus Universal Serial Bus Type -C Cable and Connector 
Speci fication, Revision 2.0 September 14, 20201.2, March 25, 2016 (referred to in this 
document as the USB Type-C Specification) (available at: 
http://www.usb.org/developers/docs.)  

• [ USB4] – Universal Serial Bus 4 Specification, Revision 1.0, (including Errata and ECN 
through October 15, 2020) (referred to in this document as the USB4 Specification) 
(available at: http://www.usb.org/developers/docs.) 
 

1.4 Terms and Abbreviations 

This section defines terms and abbreviations used throughout this document. For additional terms 
and abbreviations that pertain to the Universal Serial Bus, see Chapter 2, “Terms and Abbreviations,” 
in [USB2.0] and [USB3.2][USB3.1], Section 1.5 in [USBTYPEC] and Section 1.6 in [USBPD]. 

Table 1-1: Terms and Abbreviations  

Term  Description 

Al ternate Mode Al ternate data protocols supported on USB Type -C port,  other than 
USB protocol and prior to USB4. 

AUM  Al ternate Mode or USB4 Mode.  
N ote :  T his te rm i s added for re adabi lity to re prese nt e ither or both A l te rnate &  USB4 
Mode s .   

Bi l lboard Device E i ther a standalone USB device that adheres to this class 
specification or a Device Container that exposes other USB 
functionality but includes the Billboard Descriptors as part of its 
complete BOS descriptor 

http://www.usb.org/developers/docs
http://www.usb.org/developers/docs
http://www.usb.org/developers/docs
http://www.usb.org/developers/docs
http://www.usb.org/developers/docs
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Term  Description 

Device Container A group of one or more USB functions originated from the same 
physical device  

USB4 Mode O peration defined by the [USB4] that is associated with a SVID 
ass igned by the USB -IF. Entry and exit into and from an USB4 Mode 
is  as  defined in [ USBPD]. 

1.5 Conventions and Notations 

1.5.1 Precedence 

If  there is a conflict between text, figures, and tables, the precedence shall be tables,  figures, 
and then text. 

1.5.2 Keywords 

The following keywords differentiate between the levels of requirements and options. 

1.5.2.1 I nformative 

Informative is a keyword that describes information with this specification that intends to 
discuss and clarify requirements and features as opposed to mandating them. 

1.5.2.2 May 

May is a keyword that indicates a choice with no implied preference. 

1.5.2.3 N/A 

N/A is a keyword that indicates that a field or value is not applicable and has no defined 
val ue and shall not be checked or used by the recipient.  

1.5.2.4 Normative 

Normative is a keyword that describes features that are mandated by this specification.  

1.5.2.5 Opt ional 

O ptional is a keyword that describes features not mandated by this specification.  However, 
i f  an optional feature is implemented, the feature shall be implemented as defined by this 
specification (optional normative). 

1.5.2.6 Reserved 

Reserved is a keyword indicating reserved bits, bytes, words, fields, and code values that are 
set-aside for future standardization.  Their use and interpretation may be specified by future 
extensions to this specification and, unless otherwise stated, shall not be utilized or adapted 
by  vendor implementation.  A reserved bit, byte, word, or field shall be set to zero by the 
sender and shall be ignored by the receiver.  Reserved field values shall not be sent by the 
sender and, i f received, shall be ignored by the receiver.  

1.5.2.7 Shall 

Shal l i s a keyword indicating a mandatory (normative) requirement.   Designers are 
mandated to implement all such requirements to ensure interoperability with other 
compliant Devices. 

1.5.2.8 Should 

Shoul d is a keyword indicating flexibility of choice with a p referred alternative.   Equivalent 
to the phrase “it is recommended that”.  
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1.5.3 Numbering 

Numbers that are immediately followed by a lowercase “b” (e.g., 01b) are binary values.   
Numbers that are immediately followed by an uppercase “B” are byte values.  Numbers  that 
are immediately followed by a lowercase “h” (e.g., 3Ah) are hexadecimal values.  Numbers 
not immediately followed by either a “b”, “B”, or “h” are decimal values.  

1.5.4 Byt e  Ordering 

Al l  multiple byte fields in this specification are interpreted as and mov ed over the bus in 
l i ttle-endian order, i.e., LSB to MSB unless otherwise specified.  
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2 Management Overview 

The USB framework is well suited for describing a product and the intent of this 
specification is to describe what Alternate modesthe AUM supported by that this Device 
Container supports.  All Device Containers that support Alternate ModesAUM shall also 
support USB 2.0 at a minimum. 

USB has  become a ubiquitous connector on modern PC’s and mobile devices and is well 
understood by most consumers today.  This class ensures that Device Containers that 
support Alternate Modes that are connected to a host that doesn’t support one or more of 
the Al ternate Modes has an easy route by which the host can report the same to the user 
without any silent failures. This class ensures that i f a Host does not support one or more 
AUM  that are supported by a connected Device Container, then this is reported to the user 
and does not l ead to silent failures. 

It i s  recommended to return strings that describe the Device Container and the Alternate 
ModesAUM it supports., however, it is optional and tThe choice of languages for these 
strings is l eft up to the implementer of the Device Container.  implementer. 

2.1 U SB Operating Speed 

Al l  Device Containers that support this class shall only operate at USB 2.0 unless the Device 
Container already supports some form of USB functionality.  

If  the Device Container includes a USB hub, then that Device Container shall expose the 
Bi l lboard Device as a USB device attached to a downstream port operating at USB 2.0 speeds 
(real  or virtual) of the hub in that Device Container.  

If  the Device Container does not include a USB hub but includes some other form of USB 
functionality,  then that Device Container shall only be required to add the descriptors and 
optional s trings defined in Section 3.1.6 to i ts existing set of descriptors. 

If  the D evice Container does not include a USB hub or any other form of USB functionality, 
then the Device Container shall be required to expose the Billboard Device as a USB device .   

If  the Device Container includes only is limited to a Billboard device with only a Billboard 
interface, the Device Container shall include all descriptors from Section 3.1. 

2.2 Billboard Device Connection Process 

1. The Billboard capability shall only be exposed after Alternate Mode AUM  negotiations 
are completed or after tAMEtimeout/tUSB4Timeout  (as defined in Table 5.3.2 of 
[ USBTYPEC]) whichever is earlier.  

2. If  the Port Pair successfully enters into Modal Operation or USB4 operation (as defined 
by  [ USBPD]) then the Device Container is not required to expose the Billboard Device. It 
may  still expose the Billboard Device if it wants to for informational purposes only.  
Device Container may expose the Billboard Device for informational purposes.  

a. If  the Port Pair successfully enters into Modal Operation  or USB4 operation, and it 
wants  to expose the Billboard Device, the bmConfigured f ield shall be set to 11b.     

b. The Billboard Device shall set the bmConfigured f ield to 11b upon any failure that 
occurs while in an Alternate ModeAUM. 

3. If  the Port Pair does not enter into Modal Operation or USB4 operation, then the Device 
Container shall expose the Billboard Device.  
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a. Upon failure to enter the Alternate ModeAUM within tAMEtimeout/tUSB4Timeout 
due to no [ USBPD] communication, the Billboard Device shall set the bmConfigured 
f iel d to 01b and the bAdditionalFailureInfo.bit1 to 1b. 

b. Upon failure to enter the Alternate Mode AUM within tAMEtimeout/tUSB4Timeout 
due to insufficient power, the Billboard Device shall set the bmConfigured f ield to 
01b and the bAdditionalFailureInfo.bit0 to 1b.  

c. Upon failure to enter the Alternate Mode AUM within tAMEtimeout/ tUSB4Timeout 
due to [ USBPD] Alternate Mode AUM negotiation failure, the Billboard Device 
should set the bmConfigured f ield to 10b. 

4. If  the Device Container uses a static list of device  Billboard cCapabilityies Descriptor, 
then i t shall only expose the Billboard Device on failure to enter into Modal Operation or 
USB4 operation and shall set the bmConfigured field to “Unspecified Error” (00b).  

5. If  the Port Pair enters into Modal Operation but the Device Container detects a 
subsequent error while operating in that Mode, that would cause a silent failure then the 
Device Container shall: 

a. If  the Device Container already exposed a Billboard Device then it shall disconnect 
the Bi llboard Device from USB, update the bmConfigured field and expose the 
Bi l lboard Device.  

b. If  the Device Container had not previously exposed a Billboard Device,  then it shall 
expose the Billboard Device with the updated bmConfigured f ield. 

c. If  [ USBPD] communication has failed, the Billboard Device shall set the 
bm Configured f ield to 11b and the bAdditionalFailureInfo.bit1 field to 1b. 

d. If  the failure has occurred due to lack of sufficient power while in the Alternate 
Mode AUM, the Billboard Device should s et the bmConfigured f ield to 11b and the 
bA dditionalFailureInfo.bit0 to 1b. This failure can occur at any time while in an 
Al ternate Mode. Following are Ppossible scenarios where this might may occur: are 
as  follows:  

• tThe AMA requires more power and attempts to negotiate this via [USBPD] but 
this  fails. 

• ,  tThe power contract has been negotiated via [USBPD] with mismatch and the 
AMA can’t fully function . 

• ,  tThe power cord being is unplugged from the wall socket.  

6. If  the Port Pair exits Modal Operation  or a Data Reset occurs due to a fault condition, the 
Device Container shall expose the Billboard Device  

a. If  the Device Container already exposed a Billboard Device then it shall disconnect 
the Bi llboard Device from USB, update the bmConfigured field and expose the 
Bi l lboard Device.  

b. If  the Device Container had not previously exposed a Billboard Device,  then i t shall 
expose the Billboard Device with the updated bmConfigured f ield. 

c. Faul t conditions, which cause an exit of the Alternate Mode AUM, shall set the 
bm Configured f ield to 01b. 
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d. If  [ USBPD] communication caused exiting the Alternate Mode AUM, the Billboard 
Device should set the bAdditionalFailureInfo.bit1 field to 1b.  

If  the device supports USB functionality, this re-connection process can cause disruption with 
the al ready exposed USB function.  If that disruption is not acceptable from user scenario point 
of v iew, the device container shall expose the Billboard Device as a standalone USB function. 

If  a Port Pair determines that it needs to change the Alternate Mode AUM it is operating at, 
the Device Container shall disconnect over USB and go back to Step 1. 

Not e:  t hat iIt may take additional time to negotiate a USB PD Explicit Contract between a 
Port  Pair and hence this may lead to a significant delay in the enumeration of  the 
Bi l lboard Device. 

2.3 Non user-facing Modes 

A Device Container may support non user-facing Modes (e.g. diagnostic modes). When Modal 
O peration or USB4 operation fails for a non-user-facing Mode, the Device Container should 
not expose a Billboard Device, and, if i t does, it should not report the fail ure in the 
bm Configured field. 

2.4 Support for Multiple Modes 

If  the Device Container supports multiple modes, and Modal Configuration for all modes 
fai l s, then the Device Container is required to shall expose a Billboard Device. If one or more 
Modal Configurations succeeds, then it i s optional as to whether the Device Container 
exposes a Billboard Device. Additionally, if  a Device Container supports USB4 and other 
Al ternate Modes, and i f one or more Alternate Modes succeed, but the device falls back from 
USB4 to USB3.2 or USB2.0 the Device Container shall expose Billboard Device. A Device 
Container that exposes a Billboard Device,  If  it does, then i t shall ensure that the 
bm Configured f ield is set appropriately for all user-facing Modes. Refer Section 5.2.2 of 
[ USBTYPEC] for USB4 functional requirements related to Billboard Device.  

2.5 U se of URLs 

The URL given by iAdditionalInfoURL in the Billboard Capability Descriptor (offset 3) is 
intended to be the URL of a web page providing descriptive useful information concerning 
the device and all the user-facing Alternate Modes AUM that it supports. This information is 
not intended specifically to provide help when an Alternate Mode AUM Configuration fails. 
 
iA lternateModeString[n] for a specific Alternate Mode for a specific SVID is intended, as 
wel l  as describing the protocol, to contain a URL of a web page providing “help” information 
to be displayed by the Host when entry to the Alternate Mode fails. An example string is  
DisplayPort to VGA adapter. For further assistance, see http://help.vesa.org/dp-usb-type-c/. 
iAl ternateOrUSB4ModeString[n] for a specific AUM of a specific SVID is intended to describe 
the protocol and provide a URL of a web page providing “help” information to be displayed 
by the Host when entry to the AUM fails. An example string is DisplayPort to VGA adapter: 
“For further assistance, see http://help.vesa.org/dp-usb-type-c/”. 

 

http://help.vesa.org/dp-usb-type-c/


RELEASE 1.2.2 - 12 -  USB Device Class Definition  
January 29, 2021  for Billboard Devices 

Copyright © 2021 USB Promoter Group. All rights reserved.  

3 Billboard Descriptors 

The Billboard Descriptors are used to advertise the Alternate Modes and/or USB4 operation 
a Device Container supports through a BOS descriptor capability.  

3.1 St andard Descriptors 

A standalone Billboard Device is always defined at the device level and does not support any 
other endpoints apart from the default control endpoint.  Therefore, it only supports the 
standard Device, Device Qualifier (only if  it i s a High-speed device), BOS, Configuration and 
O ther_Speed_Configuration (only if  it i s a High-speed device) descriptors. And it uses 
standard USB mechanisms to return the descriptors.  

The subsequent sections define the Device, Device Qualifier and Configuration descriptors a 
s tandalone Billboard Device shall return. 

Not e: ,  aA   Device Container that supports Alternate Modes and/or USB4 operation and one 
or more other USB Device functions (apart from a Device Container that exposes a USB 
hub) only needs to add the Container ID and Billboard Descriptor capability to the list 
o f  capabilities it returns when queried for its BOS descriptor.  

For a detailed description of the various fields in the tables in th e following sections please 
refer to the definitions in [USB2.0] and [USB3.2]. 

3.1.1 Device Descriptor 

Table 3-1: Device Descriptor 

Offs et F ield  B yt es  Value Des c r iption 

0 bLength 1 Number Size of this Descriptor in bytes: 18. 

1  bDes c ripto rType 1  C on stant D E VIC E D escriptor Type.  
2  bc dU SB 2  BC D  0 x 2 01H  ( minimum) 
4  bDevic eClass 1  C l a ss BILLBO ARD_C LASS.  See  Appe ndix 

5  bDevic eSubClass  1  Su b C lass BILLBO ARD_SUBCLASS.  See  Appe ndix 
6  bDevic eProto col 1  P rotocol  BILLBO ARD_P ROTOCOL. Se e Ap pendi x 
7  bM axPac ketSiz e0  1  N u mb e r Ma x i mum p acket si ze  for e ndp oi nt ze ro.  ( Only 

8 ,  1 6 ,  3 2, or 6 4 a re va lid)  
8  idVendo r 2  ID  Ve n d or ID  

1 0  idPr o duct 2  ID  P rod u ct ID  
1 2  bc dDevice 2  BC D  D e vi ce  rel ease n umber i n b ina ry -code d 

d e ci ma l 
1 4  iM anufacturer 1  In d e x  In d e x  of  string d e scriptor de scribi ng 

ma n u facturer  
1 5  iPr o duct 1  In d e x  In d e x  of  string d e scriptor de scribi ng p roduct  

1 6  iSer ialN umber 1  In d e x  In d e x  of  string d e scriptor de scribi ng th e 
d e vi ce ’s se rial n umber  

1 7  bN umC onfigurations 1  N u mb e r 1  

 

3.1.2 Device Qualifier Descriptor (if the device is a High-speed device) 

Table 3-2: Device Qualifier Descriptor 

Offs et F ield  B yt es  Value Des c r iption 

0  bL engt h 1  N u mb e r Si z e  of  th is D escri ptor i n b yte s:  10.  
1  bDes c ripto rType 1  C on stant D E VIC E_QUALIFIER D escriptor Type.  

2  bc dU SB 2  BC D  0 x 2 01H  ( minimum) 
4  bDevic eClass 1  C l a ss BILLBO ARD_C LASS.  See  Appe ndix 
5  bDevic eSubClass  1  Su b C lass BILLBO ARD_SUBCLASS.  See  Appe ndix 

6  bDevic eProto col 1  P rotocol  BILLBO ARD_P ROTOCOL. Se e Ap pendi x 
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Offs et F ield  B yt es  Value Des c r iption 

7  bM axPac ketSiz e0  1  N u mb e r Ma x i mum p acket si ze  for e ndp oi nt ze ro for 
oth e r sp e ed.  

8  bN umC onfigurations 1  N u mb e r 1  ( N u mbe r of  O ther-sp eed C onfigurati ons)  

9  bR es erved 1  Ze ro Re se rve d for future  use , sh all b e  set to z e ro 

 

3.1.3 Configuration Descriptor 

Table 3-3: Configuration Descriptor 

Offs et F ield  B yt es  Value Des c r iption 

0  bL engt h 1  N u mb e r Si z e  of  th is D escri ptor i n b yte s:  9.  

1  bDes c ripto rType 1  C on stant C O N FIGURATION  De scriptor Typ e 
2  wTo t alLength  2  N u mb e r Tota l  l e ngth of  d a ta  r e turne d for th is 

con fi guration.  
4  bN umI nterfaces 1  N u mb e r 1 .  
5  bC o nfigurationValue 1  N u mb e r Va l u e s to u se  to se lect th is configura tion 

6  iC o nfiguration  1  In d e x  In d e x  of  string d e scriptor de scribi ng th is 
con fi guration 

7  bmA t tributes 1  Bi tma p  Sh a l l re port w he ther the  De vi ce C ontaine r i s 
Se l f -pow ered or n ot. 

8  bM axPo wer 1  mA Ma x i mum p owe r con sumpti on of  th is D evice 
C on ta i ner from VBUS.  

 

3.1.4 Ot her_Speed_Configuration Descriptor (if t he device is a High -speed device) 

Table 3-4: Other_Speed_Configuration Descriptor 

Offs et F ield  B yt es  Value Des c r iption 

0  bL engt h 1  N u mb e r Si z e  of  th is D escri ptor i n b yte s:  9.  

1  bDes c ripto rType 1  C on stant O TH E R_SP EED_C ONFIGURATION D escriptor 
Typ e  

2  wTo t alLength  2  N u mb e r Tota l  l e ngth of  d a ta  re turne d. 
4  bN umI nterfaces 1  N u mb e r 1 .  

5  bC o nfigurationValue 1  N u mb e r Va l u e s to u se  to se lect th is configura tion 
6  iC o nfiguration  1  In d e x  In d e x  of  string d e scriptor de scribi ng th is 

con fi guration 
7  bmA t tributes 1  Bi tma p  Sa me  a s C on figuration d escri ptor.  
8  bM axPo wer 1  mA Sa me  a s C on figuration d escri ptor.  

 

3.1.5 I nt erface Descriptor 

Table 3-5: Interface Descriptor 

Offs et F ield  B yt es  Value Des c r iption 

0  bL engt h 1  N u mb e r Si z e  of  th is d escri ptor i n b yte s: 9  

1  bDes c ripto rType 1  C on stant IN TE RFACE D e scriptor Type  
2  bI nt erfaceNumber 1  N u mb e r 0  
3  bA lt ernat eSetting 1  N u mb e r 0  

4  bN umE ndpo ints 1  N u mb e r 0  
5  bI nt erfaceClass 1  C l a ss BILLBO ARD_C LASS.  See  Appe ndix 
6  bI nt erfaceSubClass 1  Su b C lass BILLBO ARD_SUBCLASS.  See  Appe ndix 

7  bI nt erfacePro tocol  1  P rotocol  BILLBO ARD_P ROTOCOL. Se e Ap pendi x 
8  iI nt erface 1  In d e x  In d e x  of  string d e scriptor de scribi ng th is 

i n te rface 
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3.1.6 BOS Descriptor 

Table 3-6: BOS Descriptor 

Offs et F ield  B yt es  Value Des c r iption 

0  b Le n gth 1  N u mb e r Si z e  of  d escriptor:5  

1  b D e scriptorTyp e 1  C on stant BO S D e scriptor type  
2  w Tota l Length 2  N u mb e r Le n gth  of  thi s d e scriptor a nd a ll of  i ts sub 

d e scri ptors 
4  b N u mDe vice Caps 1  N u mb e r Th e  n u mbe r of  se pa ra te d evice ca pa bility  

d e scri ptors i n th e BO S 
At a  mi n i mu m, th e d evice sh all  ha ve  to re turn 
th e  Bi l lboard C apa bili ty  a nd C ontain er ID 
d e scri ptors a s p art of  i ts BO S d escriptor.  

 

3.1.6.1 Container ID  

A Bi llboard Device shall implement a Container ID capability as defined in [USB3.2].  This 
capability must be returned by Billboard Devices operating at USB 2.0 speeds as well.  The 
val ue in the ContainerID field may be used by software to uniquely identify the components 
of the Device Container when it is connected to the system. 

3.1.6.2 Billboard Capability Descriptor 

This descriptor lists the Alternate Modes AUM the Device Container supports and optional string for 
each Alternate Mode AUM supported.  This descriptor is returned as part of the Device Container’s 
BOS Descriptor set. 

Table 3-7: Billboard Capability Descriptor 

Offs et F ield  Siz eB

yt es  
Value Des c r iption 

0  bL engt h 1  N u mb e r Si z e  of  th is D escri ptor i n b yte s.  
1  bDes c ripto rType 1  C on sta nt D e scri ptor type: D EVICE C AP ABILITY Type.  
2  bDevC apabilityType 1  N u mb e r BILLBO ARD C APABILITY 

3  iA ddt io nalInfoURL 1  In d e x  In d e x  of  string d e scriptor provi ding a  U RL 
w h e re  the  use r ca n go to ge t more d eta ile d 
i n forma ti on a bout th e p roduct a n d the  
va ri ou s AU MAlte rna te Mode s i t su pports.  

4  bN umberOfAlternateOrUSB4
M o des  

1  N u mb e r N u mb e r of  Al ternate mod es  AUM supported.  
Th e  ma x imum va lue th at th is f ie ld ca n b e 
se t to i s MAX _ N UM_ALT_OR_USB4_MODE.  

5  bPr efer redAlternate 
Or U SB4 Mode 

1  N u mb e r In d e x  of  the  preferred Al ternate Mode . 
AU M .  
 
If  U SB4  mode  i s supported,  i t sh al l be  the  
p re fe rre d mode a n d thi s f i eld sh al l be  se t to 
0 x 0  ( for ve rsi on 1.2.2  of  this sp ecif icati on ).  
 
Th i s f i el d sha ll b e se t to 0 xFF to i nd icate n o 
p re fe rence.  
 
 Syste m softw are ma y u se th is i nformation 
to p rovi d e th e u ser w ith a  b etter use r 
e x p e rien ce . 
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Offs et F ield  Siz eB
yt es  

Value Des c r iption 

6  VC ON N  Po wer 2  Bi tma p  Bit Description 

2..0 VCONN Power needed by the adapter for 

full functionality 

000b = 1W  

001b = 1.5W 

010b = 2W 

011b = 3W 

100b = 4W 

101b = 5W 

110b = 6W 

111b = reserved 

14..3 Reserved for future use, shall be set to 
zero. 

15 The adapter does not require any VCONN 
Power. The value in Bits 2..0 are 
ignored when this bit is set. 

 

8  bmC o nfigured  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3 2  Bi tma p  E a ch  b i t p a ir i n  this f i eld i ndi cates th e sta te 
of  th e  Al te rnate  Modes i denti fie d b y th e 
comb i n ation of  wSVID[i]  a nd 
bA lt ernat eOrUSB4Mode[i]. A D e vi ce 
C on ta i ner ma y su pport a  ma xi mu m of  
MAX _ N UM_ALT_OR_USB4_MODE Al ternate  
Mod e sAUM. System softwa re  wi ll d ete rmine  
w h a t to d i splay, i f  a nything,  b ased on  the  
va l u e  of  the  bi ts i n th is f ie ld.  

Value Description 

00b Unspecified Error  

01b Alternate Mode AUM configuration not 
attempted or exited 

10b Alternate Mode AUM configuration 
attempted but unsuccessful and not 
entered 

11b Alternate Mode AUM configuration 

successful 

Th i s b itma p corre sp onds to th e  Alte rna te 
Mod e AU M a s foll ow s:  
Bi t 0 :  Fi rst Alte rna te Mode  AUM de fi ned ( a t 
O ffse t 4 4) 
Bi t 2 :  Se cond AUM Al ternate Mod e d efined 
( a t O ffse t 4 8)  
. . . .  
Bi t ( n -1 ) * 2 : N th AU M Al ternate  Mode 
d e fi ne d 

4 0  bc dVer sion 2  BC D  Bi l l board C apa bili ty  ve rsion n umber i n 
Bi n a ry-Code d D ecimal  ( e.g.,  1 .10 i s 
0 x 0 110 H).   Th is f ie ld i dentif ie s th e re le ase 
of  th e  Bi l lboa rd Spe cif ication w ith w hich 
th e  Bi l lboard d escriptors a re compl iant.  
Al l  D e vice C ontai ners complia nt to th is 
ve rsi on  of  the  speci fica tion sha ll se t the  
va l u e  to 0 x01212H . 
A va l u e  of  0 x0000H  i ndicate s th at th e 
d e vi ce  wa s bui lt to th e f i rst ve rsion of  th is 
sp e ci f ica ti on . 
A va l u e  of  0 x0120H  i n thi s f i eld i s re serve d. 
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Offs et F ield  Siz eB
yt es  

Value Des c r iption 

4 2  bA dditionalFailu reInfo 1  Bi tma p  Bit Description 

0 If this field is set to one then the Device 

Container failed due to lack of power. 

1 If this field is set to one then the Device 
Container failed due to no USB-PD 
communication. 

This field is only valid if bmConfigured 
field for the preferred  Alternate 
modeAUM is not set to 11b. 

7..2 Reserved for future use, shall be set to 
zero. 

Th i s f i el d i s on ly val id i f th e bc dVersion 
f i e l d i s se t to 0 x01 10h or hi ghe r.  

4 3  bR es erved 1  Ze ro Re se rve d for future  use , sh all b e  set to z e ro 
4 4  wSVI D[ 0] 2  N u mb e r Sta n d ard or Ve ndor ID . Th is shal l ma tch one  

of  th e  SVID s returned i n re sponse to a  U SB 
P D  D i scove r SVIDs command.  0 xFF00 sha ll 
b e  u se d a s th e SVID for U SB4 d evices a nd 
u se d  i n w SVID[0] l ocation w he n the  USB P D 
D i scove r Id enti ty re sponse  i ncludes U SB4 
D e vi ce  Ca pable  i n U FP  VDO1.  

4 6  bA lt ernat eOrUSB4Mode[0]  1  N u mb e r In d e x  of  the  Alte rna te  Mode AU M   w ithi n 
th e  SVID  a s returned i n  response to a  
D i scove r Mod es command.  E xa mp le: 0  –  
f i rst Mod e  e ntry, 1  –  se cond mod e e ntry.  
Wi th  re spe ct to U SB4 w hen w SVID[0] i s se t 
to 0 x FF0 0 , th is f ie ld sha ll b e se t a s 0 x00 
a l l ow ing for n ew  revisions to b e se t from 
0 x 0 1 to 0 x FF.   

4 7  iA lt ernate 
Or U SB4 ModeString[0] 

1  In d e x  In d e x  of  string d e scriptor de scribi ng 
p rotocol .  It i s opti ona l to su pport th is 
stri n g .  

…  …  …  …  …  
4 4 +   

( n  * 4 ) 
wSVI D[ n] 2  N u mb e r Sta n d ard or Ve ndor ID . Th is shal l ma tch one  

of  th e  SVID s returned i n re sponse to a  U SB 
P D  D i scove r SVIDs command.  If  th ere i s 
more  th a n  one  Alte rna te Mode AUM i n th e 
sa me  SVID , th e w SVID[n] sh ould b e 
re p e a ted for e ach Al ternate Mod eAUM. 

4 6  +   
( n  * 4 ) 

bA lt ernat e Or USB4Mode[ n] 1  N u mb e r In d e x  of  the  Alte rna te  ModeAUM w ithin th e 
SVID  a s re turned i n  response to a  D i scover 
Mod e s comma nd 

4 7  +   
( n  * 4 ) 

iA lt ernate 
Or U SB4 ModeString[n]  

1  In d e x  In d e x  of  string d e scriptor de scribi ng 
p rotocol .  It i s opti ona l to su pport th is 
stri n g .  

 

3.1.6.2.1 Example usage of wSVID[n], bAlternateOrUSB4Mode[n], 

iAlt ernateOrUSB4ModeString[n]: 

In this example, the USB PD Discover SVIDs Command returns the USB PD SID 0xFF00, Intel VID 
0x8087 and the DP_SID 0xFF01.  

USB4 Mode is returned for the USB PD SID 0xFF00. bAlternateOrUSB4Mode[0] contains USB4 Mode. 
Details on the interpretation of the Enter USB Data Object for USB4 entry are available in the USB PD 
Specification. 

TheT other two Alternate Modes are returned for the Intel VID 0x8087. bAlternateOrUSB4Mode[10] 
contains Mode 1 (Fictional ApplicationThunderbolt 3) and bAlternateOrUSB4Mode[21] contains 
Mode 2 (Fictional Debug).  These are Intel Corporation proprietary Alternate Modes. 
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One Alternate Mode is returned for the DP_SID 0xFF01. bAlternateOrUSB4Mode[32] contains Mode 1 
for the DisplayPort SID.  Details on interpretation of the Mode VDO response are available in the 
VESA DisplayPort Alt Mode on USB Type-C Standard. 

Table 3-8 Example Values for wSVID, bAlternateOrUSB4Mode, 
iA lternateOrUSB4ModeString 

wSVI D[ 0] 0 x FF0 0 U SB P D  SID 
bA lt ernat eOrUSB4Mode[0]  0 x 0 0 U SB4  Mode  

iA lt ernateOrUSB4 ModeString[0] 0 x 1 0 In d e x  to a  string  d escri bing U SB4 Mode  
op e ra tion 

wSVI D[ 10] 0 x 8 087  In te l  VID 

bA lt ernat eOrUSB4Mode[10 ] 0 x 0 0 Mod e 1  for Thunderbolt 3 in l ist of  mode s 
( Fi cti ona l Ap plicati on)  

iA lt ernateOrUSB4 ModeString[01
]  

0 x 1 100  In d e x  to a  string  d escri bing Th underbol t 
3  op e ra tion.  the  Ficti ona l App lication 
Al te rn ate  Mode.   

wSVI D[ 21] 0 x 8 087  In te l  VID 

bA lt ernat eOrUSB4Mode[12 ] 0 x 0 1 Mod e 2  i n l ist of  mode s ( Fi cti on al D ebug) 

iA lt ernateOrUSB4 ModeString[12
]  

0 x 1 201  In d e x  to a  string  d escri bing th e In tel 
Fi cti on al  D ebug Al ternate  Mode.   

wSVI D[ 32] 0 x FF0 1 D P _ SID 

bA lt ernat eOrUSB4Mode[32 ] 0 x 0 0 Mod e 1  i n l ist of  mode s ( D isplayPort)  

iA lt ernateOrUSB4 ModeString[32
]  

0 x 1 302  In d e x  to a  string  d escri bing th e 
D i sp la yP ort Al te rn ate Mode .  

3.1.6.3 Billboard Alternate ModeAUM Capability Descriptor 

This descriptor is used in addition to the Billboard capability descriptor to describe additional 
properties for a given  alternate modeAUM. There shall be one such descriptor for each alternate 
mode. 

Table 3-9: Billboard Alternate ModeAUM Capability Descriptor 

Offs et F ield  B yt es  Value Des c r iption 

0  bL engt h 1  N u mb e r Si z e  of  th is D escri ptor i n b yte s.  

1  bDes c ripto rType 1  C on stant D e scri ptor type: D EVICE C AP ABILITY Type.  
2  bDevC apabilityType 1  N u mb e r BILLBO ARD AU MALTE RN ATE MOD E 

C AP ABILITY 
3  bI ndex 1  N u mb e r In d e x  a t wh ich the  AUMAl ternate Mod e 

a p p e ars i n the  a rray of  Al ternate Mod es 
d e scri bed i n  the Bi llboa rd C a pabili ty 
D e scri ptor  

4  dwA lt ernateModeVdo 4  N u mb e r C on te nts of  th e Mode  VDO for the  
AU Ma l ternate  mode i de ntif ied b y b Index .  
Re fe r to th e  Stan dard or Vend or sp ecif ication 
for d e ta i ls on i nformati on  contai ned i n th e 
Mod e  VD O.  For U SB4, th e E UDO se nt b y th e 
D FP  p ort p artner sh all b e re f lected h e re . 

 

3.1.6.3.1 Example usage of Billboard Alternate Mode AUM Capability Descriptor: 

In this example, the USB PD Discover SVIDs Command returns the USB PD SID 0xFF00, the Intel VID 
0x8087 and the DP_SID 0xFF01.  

USB4 Mode is returned for the USB PD SID 0xFF00. dwAlternateModeVdo for the corresponding 
descriptor contains Enter USB Data Object (EUDO).  Details on interpretation of the EUDO response 
are available in the USB Power Delivery Specification. USB4 Mode is located at index 0 in the 
Billboard descriptor. 

 

Two Alternate Modes are returned for the Intel VID 0x8087. These modes will each be described by 
an alternate mode AUM Ccapability dDescriptor. For the first alternate mode AUM Ccapability 
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dDescriptor, dwAlternateModeVdo contains Mode VDO 1 (Fictional Application) and for the second 
alternate mode AUM Ccapability dDescriptor, dwAlternateModeVdo contains Mode VDO 2 (Fictional 
Debug).  These are Intel Corporation proprietary Alternate Modes. These two alternate modes are 
located at index 10 and 21 in the Billboard descriptor.  

One Alternate Mode is returned for the DP_SID 0xFF01. dwAlternateModeVdo for the corresponding 
descriptor contains Mode 1 VDO.  Details on interpretation of the Mode VDO response are available 
in the VESA DisplayPort Alt Mode on USB Type-C Standard. This Aalternate mMode is located at 
index 32 in the Billboard descriptor. 

This will result in three separate Billboard Alternate Mode AUM Capability Descriptors in series. 
These descriptors should follow the Billboard Capability Descriptor. Each Billboard AUM Alternate 
Mode Descriptor is 8 bytes long. Adding the three descriptors increases the BOS Descriptor 
wTotalLength by 24 and bNumDeviceCaps by 3. 

Table 3-10 Example Billboard Alternate Mode AUM Capability Descriptors 

bL engt h 8  Si z e  of  th is D escri ptor i n b yte s 

bDes c ripto rType D E VIC E C APABILITY D e scri ptor type 

bDevC apabilityType BILLBO ARD AU M 
C AP ABILITY 

D e vi ce  Ca pabi lity Type  

bI ndex 0 x 0 0 Loca ti on  of  In te l Fi ctional Ap pli ca tion Alte rna te 
Mod e  i n  th e Bi llboard D escri ptor  

dwA lt ernateModeVdo  0 x 2 045 E000 U SB4  E UDO 

bL engt h 8  Si z e  of  th is D escri ptor i n b yte s 

bDes c ripto rType D E VIC E C APABILITY D e scri ptor type 

bDevC apabilityType BILLBO ARD 
ALTE RN ATE  MODE AUM 

C AP ABILITY 

D e vi ce  Ca pabi lity Type  

bI ndex 0 x 0 10 Loca ti on  of  In te l Fi ctional Ap pli ca tion Alte rna te 
Mod e  i n  th e Bi llboard D escri ptor  

dwA lt ernateModeVdo  0 x 0 000 0010 Mod e 1  VDO ( Ficti ona l Ap plicati on)  –  from U SB P D 
Mod e  re sponse  

bL engt h 8  Si z e  of  th is D escri ptor i n b yte s.  

bDes c ripto rType D E VIC E C APABILITY D e scri ptor type 
bDevC apabilityType BILLBO ARD 

AU MALTE RN ATE MOD E  
C AP ABILITY 

D e vi ce  Ca pabi lity Type  

bI ndex 0 x 0 21 Loca ti on  of  In te l Fi ctional D e bug Al ternate Mod e i n 
th e  Bi l lboard D escriptor 

dwA lt ernateModeVdo 0 x 0 000 0002 Mod e 2  VDO ( Ficti ona l D ebug) –  from USB P D Mod e 
re sp on se 

bL engt h 8  Si z e  of  th is D escri ptor i n b yte s.  

bDes c ripto rType D E VIC E C APABILITY D e scri ptor type 

bDevC apabilityType BILLBO ARD 
AU MALTE RN ATE MOD E 

C AP ABILITY 

D e vi ce  Ca pabi lity Type  

bI ndex 0 x 0 32 Loca ti on  of  D ispla yPort Mode1 Al ternate  Mode i n 
th e  Bi l lboard D escriptor 

dwA lt ernateModeVdo 0 x 0 00C 00C5 Mod e 1  VDO –  from U SB P D Mode re sponse 
Re fe r to th e  VESA D P Alt Mode  on U SB Type-C 
Sta n d ard for de tails  
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4 Requests and Control Sequences 

4.1 St andard Requests 

The Billboard Device Class shall support at least the following standard requests described in Section 
9, “USB Device Framework” of the USB Specification.  The Billboard Device Class places no specific 
requirements on the values for the standard requests: 

• Get Configuration 

• Get Descriptor 

• Get Status 

• Set Address 

• Set Configuration 

4.2 Class-Specific Requests 

This class does not support any class specific requests. 
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A Values of Constants 

A.1. Billboard Class Code 

Table 4-1  Billboard Class Code  

B illboard C lass C o de Value 

BILLBO ARD_C LASS 0 x 1 1 

A.2. Billboard Subclass Codes 

 Table 4-2  Billboard Subclass Code  

B illboard SubClass C ode Value 

BILLBO ARD_SUBCLASS 0 x 0 0  

A.3. Billboard Protocol Codes 

Table 4-3  Billboard Protocol Code 

B illboard Pro tocol C ode Value 

BILLBO ARD_P ROTOCOL 0 x 0 0 

A.4. Billboard Descriptor Types 

Table 4-4  Billboard Capability Descriptor Types 

B illboard C apability Desc riptor Type  Value 

BILLBO ARD 0 x 0 D  
BILLBO ARD AU MALTE RN ATE MOD E 0 x 0 F 

A.5. Parameter Values 

Table 4-5  Parameter Values 

C ON STA NT M inimum Value M aximum Value 

MAX _ N UM_ALT_OR_USB4_MODE N /A 0 x 3 4 
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