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About	
  VESA	
  

•  25	
  years	
  of	
  standardizaKon	
  
•  Vision:	
  conKnual	
  growth	
  in	
  technical	
  
standards	
  development	
  



DisplayPort	
  Today	
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About VESA 

•  Global	
  industry	
  alliance	
  with	
  more	
  than	
  
220	
  member	
  companies	
  

Mission	
  to	
  develop,	
  promote	
  and	
  support	
  ecosystem	
  of	
  vendors	
  and	
  
cerKfied	
  interoperable	
  products	
  for	
  the	
  electronics	
  industry	
  

Facilitate	
  DisplayPort	
  standards	
  development,	
  publicaKon	
  and	
  compliance	
  
tesKng,	
  as	
  well	
  as	
  promoKon	
  and	
  markeKng	
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  Membership	
  Con2nues	
  to	
  
Grow!	
  



VESA	
  CerKficaKons	
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Cer$fica$on	
  Requirements	
  Update	
  
NEW:	
  EffecKve	
  January	
  15,	
  2015	
  	
  
•  all	
  authorized	
  test	
  centers	
  and	
  self	
  test	
  labs	
  will	
  be	
  required	
  

to	
  perform	
  Link	
  Layer	
  Extension	
  Set	
  1	
  compliance	
  tesKng	
  
for	
  formal	
  cerKficaKon	
  as	
  described	
  in	
  the	
  VESA	
  DisplayPort	
  
Link	
  Layer	
  Compliance	
  Test	
  SpecificaKon:	
  Extension	
  Set	
  1.	
  

 
Link Layer Extension Set 1 test requirements are detailed 
in the compliance test specification “DP Link CTS 1.2 
Ext. Set 1 r1.1” available at www.vesa.org under the 
member downloads section. 
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•  PlugTests	
  have	
  significant	
  value	
  to	
  member	
  companies.	
  
ParKcularly	
  as	
  new	
  capabiliKes	
  and	
  products	
  are	
  deployed.	
  	
  

•  VESA	
  plans	
  to	
  host	
  three	
  PlugTests	
  in	
  2015.	
  
	
  
ObjecKves	
  of	
  2015	
  Plugtests	
  
•  Demonstrate	
  and	
  improve	
  TradiKonal	
  Interoperability	
  

•  ParKcularly	
  important	
  for	
  new	
  product	
  capabiliKes	
  
•  Test	
  DP	
  1.3	
  and	
  DP	
  Alt	
  Mode	
  over	
  USB	
  Type-­‐C	
  as	
  devices	
  

become	
  available	
  
•  Verify	
  Test	
  Equipment	
  CorrelaKon	
  
•  Proposed	
  locaKons:	
  	
  

–  2	
  in	
  US	
  
•  1st	
  Scheduled	
  March	
  23,	
  2015	
  Embassy	
  Suites	
  Milpitas	
  

–  1	
  in	
  Asia	
  

Plug	
  Tests	
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DisplayPort	
  1.3	
  Summary	
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§  The	
  VESA	
  DisplayPort	
  Standard,	
  Version	
  1.3,	
  was	
  
released	
  on	
  Sept	
  15,	
  2014	
  

§  Replaces	
  DisplayPort	
  Version	
  1.2a	
  for	
  new	
  designs	
  

§  Backward	
  compaKble,	
  offers	
  new	
  opKonal	
  features	
  

§  Compliance	
  tests	
  expected	
  1st	
  Half	
  of	
  2015	
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Summary	
  of	
  Main	
  New	
  Features	
  for	
  DP	
  1.3	
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§  50%	
  Increase	
  in	
  video	
  data	
  transfer	
  rate	
  
§  supports	
  higher	
  resoluKons	
  
§  deeper	
  colors	
  
§  higher	
  display	
  refresh	
  rates	
  

§  Further	
  opKmized	
  for	
  use	
  on	
  shared	
  interfaces	
  
including	
  DP	
  Alt	
  Mode	
  on	
  USB	
  Type-­‐C	
  or	
  DockPort	
  

§  “Living	
  Room	
  Friendly”	
  features	
  added	
  to	
  enhance	
  
applicability	
  for	
  consumer	
  displays	
  including	
  digital	
  
televisions	
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DP	
  1.3	
  Link	
  Rate	
  Increase	
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Total	
  useable	
  data	
  transfer	
  rate	
  for	
  DP	
  1.3	
  =	
  25.92	
  Gbps	
  
	
  

	
  	
  	
  	
  8.1	
  Gbps	
  link	
  rate,	
  per	
  lane	
  
	
  x	
  0.8	
  	
  to	
  account	
  for	
  8b/10b	
  transport	
  coding	
  overhead	
  
	
  x	
  	
  	
  	
  4	
  	
  	
  maximum	
  number	
  of	
  available	
  lanes	
  

	
  25.92	
  	
  Gbps	
  total	
  usable	
  data	
  transfer	
  rate	
  
	
  
	
  

DP	
  Version	
  
Introduc$on	
  

Link	
  
Rate	
  
Name	
  

Bit	
  rate	
   Max	
  Resolu$on	
  Support	
  
(24	
  bpp,	
  60Hz	
  	
  Refresh,	
  4:4:4	
  
format)	
  

Max	
  Resolu$on	
  Support	
  
(24	
  bpp,	
  60Hz	
  	
  Refresh,	
  4:2:0	
  
format)	
  

DP	
  1.0	
   RBR	
   1.62	
  Gbps	
   1920x1080	
   Not	
  supported	
  

HBR	
   2.7	
  Gbps	
   2560x1600	
   Not	
  supported	
  

DP	
  1.2	
   HBR2	
   5.4	
  Gbps	
   4K	
  x	
  2K	
   Not	
  supported	
  

DP	
  1.3	
   HBR3	
   8.1	
  Gbps	
   5K	
  x	
  3K	
   8K	
  x	
  4K	
  



VESA Confidential	
 

Example	
  Display	
  Support	
  using	
  HBR3	
  Link	
  Rate	
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HBR3	
  enables	
  the	
  following	
  display	
  resoluKon	
  through	
  a	
  single	
  DisplayPort	
  
connecKon,	
  without	
  the	
  use	
  of	
  compression:	
  
	
  
•  5K	
  x	
  3K	
  (pixel	
  resoluKon	
  of	
  5120	
  x	
  2880)	
  with	
  60Hz	
  refresh,	
  24	
  bit	
  color	
  

•  Enhanced	
  4K	
  UHD	
  display,	
  with	
  these	
  example	
  enhancements:	
  
–  120Hz	
  refresh	
  and	
  24	
  bit	
  color	
  
–  96Hz	
  refresh	
  and	
  30	
  bit	
  color	
  

Note:	
  The	
  examples	
  above	
  assume	
  the	
  support	
  of	
  HBR3	
  by	
  both	
  the	
  video	
  
source	
  and	
  display,	
  and	
  the	
  use	
  of	
  VESA	
  monitor	
  2ming.	
  	
  All	
  examples	
  
assume	
  the	
  standard	
  4:4:4	
  display	
  pixel	
  format.	
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Example	
  Display	
  Applica$ons	
  for	
  HBR3	
  Link	
  Rate	
  	
  
(Con$nued)	
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Using	
  the	
  DisplayPort	
  MulK-­‐Stream	
  feature,	
  HBR3	
  can	
  enable	
  the	
  following	
  
example	
  display	
  configuraKons,	
  without	
  the	
  use	
  of	
  compression:	
  

•  Two	
  4K	
  UHD	
  (3840	
  x	
  2160)	
  displays	
  
•  Up	
  to	
  Four	
  2560	
  x	
  1600	
  displays	
  
•  Up	
  to	
  Seven	
  1080p	
  or	
  1920	
  x	
  1200	
  displays	
  
•  One	
  4K	
  UHD	
  display	
  with	
  up	
  to	
  Two	
  2560	
  x	
  1600	
  displays	
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Op$miza$on	
  for	
  Shared	
  Interface	
  Use	
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•  Numerous	
  specificaKon	
  enhancements	
  to	
  simplify	
  the	
  use	
  of	
  DisplayPort	
  
as	
  an	
  ingredient	
  in	
  the	
  following	
  interface	
  examples:	
  
–  The	
  USB	
  Type-­‐C	
  connector,	
  using	
  the	
  DisplayPort	
  Alt	
  Mode	
  
–  VESA	
  DockPort	
  Standard	
  
–  VESA	
  Mobility	
  DisplayPort	
  Standard	
  (MyDP)	
  
–  VESA	
  Embedded	
  DisplayPort	
  Standard	
  (eDP)	
  
–  ThunderBolt	
  
–  Future	
  wireless	
  interfaces	
  

	
  

•  Example	
  enhancements	
  to	
  DP	
  1.3:	
  
–  Improved	
  link	
  training	
  to	
  accommodate	
  more	
  varied	
  and	
  complex	
  video	
  

transport	
  topologies,	
  along	
  with	
  the	
  higher	
  link	
  rate	
  of	
  HBR3	
  
–  The	
  addiKon	
  of	
  link-­‐trainable	
  repeaters	
  to	
  increase	
  performance	
  and	
  reliability	
  

across	
  complex	
  topologies	
  (such	
  as	
  docking	
  staKon	
  +	
  Hub	
  +	
  acKve	
  cable)	
  
–  Unified	
  device	
  register	
  set	
  to	
  simplify	
  implementaKon	
  and	
  allow	
  devices	
  to	
  

support	
  various	
  interface	
  types	
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Example	
  Link	
  Trainable	
  Repeater	
  
Applica$on	
  

15 

•  Used	
  to	
  overcome	
  signal	
  loss	
  in	
  complex	
  signal	
  distribuKon	
  topologies	
  
•  Can	
  be	
  applied	
  to	
  acKve	
  cables	
  
•  For	
  each	
  physical	
  interface	
  segment,	
  link	
  training	
  results	
  in	
  signal	
  

transmiler	
  and	
  receiver	
  adjustments	
  to	
  opKmize	
  signal	
  performance	
  
•  This	
  unique	
  video	
  interface	
  feature	
  yields	
  a	
  higher	
  interface	
  data	
  rate	
  with	
  

increased	
  reliability	
  and	
  lower	
  error	
  rate	
  
System

DisplayPort 
Source

Dock

USB Type-C
MUX and 

Configuration 
Switch

Repeater

USB
Controller

Active Cable Repeater Display

Repeater

USB Type-C
MUX and 

Configuration 
Switch

Type-C
Connector

Type-C
Connector

Type-C
Connector

Type-C
Connector
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Other	
  New	
  Features	
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•  New	
  definiKon	
  for	
  Branch	
  Device	
  using	
  SST	
  (Single	
  Stream	
  
Transport	
  mode)	
  
–  Enables	
  different	
  link	
  configuraKons	
  between	
  the	
  upstream	
  facing	
  and	
  

downstream	
  facing	
  ports,	
  such	
  as	
  2	
  HBR2	
  links	
  in,	
  and	
  4	
  HBR	
  links	
  out	
  
–  Simplifies	
  the	
  implementaKon	
  of	
  docking	
  staKons,	
  those	
  with	
  USB	
  

Type-­‐C	
  receptacles	
  supporKng	
  DisplayPort	
  Alternate	
  Mode	
  

•  Support	
  of	
  RAW	
  pixel	
  format	
  to	
  support	
  high-­‐performance	
  
camera	
  sensors	
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DisplayPort	
  1.3	
  Con$nues	
  to	
  Support	
  Other	
  
Features	
  that	
  are	
  Unique	
  to	
  DisplayPort	
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•  Support	
  of	
  mulKple	
  monitors	
  using	
  MulK-­‐Stream	
  
•  Support	
  of	
  high-­‐definiKon	
  audio	
  formats	
  
•  Support	
  of	
  AdapKve	
  Sync	
  
•  Support	
  of	
  protocol	
  converters	
  to	
  VGA,	
  DVI,	
  or	
  HDMI	
  
•  Low	
  voltage,	
  AC	
  coupled	
  interface	
  compaKble	
  with	
  
sub-­‐micron	
  process	
  geometry,	
  simplifying	
  integraKon	
  

•  Data	
  scrambling	
  and	
  fixed	
  link	
  rates	
  simplify	
  EMI	
  and	
  
RFI	
  miKgaKon	
  

•  Royalty	
  free	
  standard	
  available	
  to	
  VESA	
  members	
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Expected	
  DisplayPort	
  1.3	
  Deployment	
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•  General	
  availability	
  of	
  devices	
  supporKng	
  new	
  features	
  such	
  
as	
  HBR3	
  or	
  4:2:0	
  is	
  expected	
  in	
  2016.	
  

•  DP	
  1.3	
  is	
  expected	
  to	
  be	
  enabled	
  in	
  both	
  naKve	
  DP	
  devices	
  
and	
  devices	
  using	
  the	
  USB	
  Type-­‐C	
  interface	
  with	
  the	
  
DisplayPort	
  Alternate	
  Mode	
  

•  DisplayPort-­‐to-­‐HDMI	
  2.0	
  converters	
  are	
  expected	
  in	
  2015.	
  	
  
May	
  require	
  a	
  firmware	
  update	
  for	
  exisKng	
  DP	
  1.2a	
  systems.	
  

•  DP	
  1.3	
  CTS	
  development	
  has	
  begun	
  



DP	
  Alt	
  Mode	
  on	
  USB	
  Type-­‐C	
  Overview	
  and	
  
CerKficaKon 

19 
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VESA	
  DisplayPort	
  Alt	
  Mode	
  on	
  USB	
  Type-­‐C	
  
Summary	
  

20 

•  The	
  VESA	
  DisplayPort	
  Alt	
  Mode	
  Standard,	
  Version	
  1,	
  
was	
  released	
  on	
  Sept	
  22,	
  2014	
  

§  Enables	
  the	
  use	
  of	
  the	
  USB	
  Type-­‐C	
  interface	
  for	
  
DisplayPort	
  

§  Alternate	
  Mode	
  funcKonal	
  extension	
  of	
  the	
  USB	
  
Type-­‐C	
  interface	
  

§  Developed	
  in	
  liaison	
  with	
  the	
  USB	
  3.0	
  Promoter	
  
Group	
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Introduc$on	
  of	
  USB	
  Type-­‐C	
  

21 

•  New	
  generaKon	
  of	
  USB	
  connector	
  
developed	
  to	
  serve	
  the	
  market	
  for	
  
next	
  20	
  years	
  

•  Thin	
  profile	
  suitable	
  for	
  both	
  ultra	
  
portable	
  devices	
  and	
  larger	
  devices	
  

•  Reversible	
  plug	
  orientaKon	
  &	
  cable	
  
direcKon	
  
–  USB	
  3.1	
  Gen	
  2	
  (10Gbps)	
  
–  USB	
  Power	
  delivery,	
  up	
  to	
  100	
  wals	
  
–  Supports	
  DisplayPort	
  Alternate	
  Mode	
  

USB 3.1 
Type-C 

USB 3.1 
Standard-A 

•  High speed, secure data 
•  Display connection 
•  System Power  

USB Type-C 
will be the only 
interface you 
will need 

USB Type-C information is provided as an informative overview only, please refer to the USB 
Type-C Cable and Connector Specification available at www.usb.org for more information 
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USB	
  Type-­‐C	
  Receptacle	
  Pins	
  

22 

Below	
  is	
  a	
  diagram	
  of	
  the	
  pins	
  defined	
  for	
  system	
  or	
  device	
  receptacle	
  

Cable	
  
Ground	
  

Cable	
  
Bus	
  Power	
  

High	
  Speed	
  Data	
  Path	
  (TX	
  for	
  
USB,	
  or	
  for	
  DP	
  Alt	
  Mode)	
  

High	
  Speed	
  Data	
  Path	
  
(RX	
  for	
  USB,	
  or	
  TX	
  for	
  DP	
  Alt	
  Mode)	
  

USB	
  2.0	
  
Interface	
  

Plug	
  ConfiguraKon	
  DetecKon	
  
•  One	
  becomes	
  VCONN,	
  for	
  

cable	
  or	
  adaptor	
  power	
  
•  CC	
  is	
  used	
  for	
  USB-­‐PD	
  

communicaKon	
  

For	
  Sideband	
  
Use	
  (not	
  used	
  

for	
  USB)	
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USB	
  Type-­‐C	
  Connector	
  Pin	
  Ma$ng	
  

23 

Receptacle	
  configuraKon	
  

Plug	
  configuraKon	
  (for	
  cable,	
  or	
  other	
  plug-­‐in	
  device)	
  

•  Plug	
  can	
  inserted	
  into	
  receptacle	
  in	
  either	
  orienta$on	
  (can	
  rotate	
  180	
  degrees)	
  
•  Device	
  with	
  receptacle	
  is	
  responsible	
  detec$ng	
  orienta$on	
  and	
  rou$ng	
  proper	
  

signals	
  to	
  receptacle	
  pins	
  as	
  needed	
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Example	
  USB	
  Type-­‐C	
  Configura$ons	
  

24 

Display Data 

Device Supplying Power 

Dock 

USB 2.0 or 3.1 Data 

USB 2.0 or 3.1 Data 

Device Charging 

USB 

Device Charging 

Display Data 

Either end can serve as USB Host, USB-PD Power Consumer, and 
DisplayPort Video Source (these services are orthogonal to each other) 
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USB	
  Type-­‐C	
  Connector	
  Func$on	
  Extension	
  
DisplayPort	
  Alternate	
  Mode	
  

25 

•  A	
  passive	
  Full	
  Feature	
  USB	
  Type-­‐C	
  to	
  Type-­‐C	
  cable	
  can	
  carry	
  up	
  to	
  four	
  DisplayPort	
  lanes	
  
–  This	
  will	
  offer	
  the	
  same	
  performance	
  and	
  feature	
  capability	
  as	
  a	
  standard	
  DisplayPort	
  connecKon	
  
–  This	
  will	
  also	
  allow	
  DisplayPort	
  data	
  rates	
  to	
  increase	
  in	
  the	
  future,	
  since	
  the	
  USB	
  Type-­‐C	
  connector	
  

has	
  very	
  high	
  data	
  rate	
  capability	
  

•  DisplayPort	
  can	
  be	
  combined	
  with	
  USB	
  3.1	
  operaKon	
  over	
  the	
  same	
  USB	
  Type-­‐C	
  cable	
  
–  Implemented	
  with	
  two	
  high	
  speed	
  pairs	
  for	
  DP	
  (using	
  two	
  lane	
  DP	
  operaKon),	
  and	
  two	
  high	
  speed	
  

pairs	
  for	
  USB	
  (USB	
  3.1	
  only	
  uses	
  two	
  high	
  speed	
  lanes	
  for	
  normal	
  operaKon)	
  
–  Useful	
  for	
  docking	
  staKons	
  or	
  hubs,	
  or	
  for	
  adding	
  docking	
  staKon	
  funcKonality	
  to	
  a	
  display	
  

•  USB	
  2.0	
  and	
  USB	
  Power	
  Delivery	
  is	
  available	
  in	
  all	
  configuraKons	
  
–  Because	
  USB	
  2.0	
  and	
  USB	
  Power	
  Delivery	
  use	
  dedicated	
  wires	
  in	
  the	
  USB	
  Type-­‐C	
  cable,	
  both	
  of	
  these	
  

services	
  are	
  always	
  available,	
  even	
  when	
  using	
  all	
  four	
  USB	
  Type-­‐C	
  high	
  speed	
  pairs	
  for	
  DisplayPort	
  

USB Host
With DisplayPort Alternate 

Mode Capability

USB Type-C
Connector

USB Device (or Dock)
With DisplayPort Alternate Mode 

Capability

USB Type-C
ConnectorUSB Type-C to Type-C Cable

DisplayPort

USB 3.1 Data

Power Delivery
or

or



DP	
  Alt	
  Mode	
  Terminology	
  

•  Terminology	
  was	
  needed	
  to	
  describe	
  port	
  
capabiliKes	
  independent	
  of	
  port	
  
connector	
  type	
  
– Downstream	
  facing	
  port	
  (DFP)	
  
– Upstream	
  facing	
  port	
  (UFP)	
  
– DisplayPort	
  funcKon	
  (_D)	
  
– USB	
  C	
  funcKon	
  (_U)	
  

“Connector	
  type”	
  “port	
  direcKon”_”funcKon”	
  
Ex.	
  DisplayPort	
  DFP_D	
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Type-­‐C	
  to	
  Type-­‐C	
  Full	
  Feature	
  Passive	
  Cable	
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•  This	
  will	
  be	
  a	
  common,	
  widely	
  available	
  cable	
  for	
  USB	
  Type-­‐C	
  applicaKons,	
  
and	
  it	
  will	
  support	
  the	
  DisplayPort	
  Alt	
  Mode	
  

•  Full	
  Feature	
  Type-­‐C	
  cables	
  and	
  certain	
  adapters	
  have	
  an	
  electronic	
  ID	
  that	
  
can	
  be	
  read	
  by	
  USB-­‐PD	
  protocol	
  to	
  determine	
  capability	
  

•  Passive	
  cables	
  up	
  to	
  1m	
  are	
  designed	
  to	
  support	
  SS	
  Gen	
  2	
  (10	
  Gbps)	
  
•  Passible	
  cable	
  up	
  to	
  2m	
  are	
  designed	
  support	
  SS	
  Gen	
  1	
  (5	
  Gbps)	
  

Cable SSTX1

SSRX1

SSTX2

SSRX2

USB 2.0

SBU1/2

VBUS
GND

CC / VCONN

USB
Type-C

Connector

USB
Type-C

Connector

ID
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USB	
  Type-­‐C	
  Plug	
  Orienta$on	
  Reversing	
  is	
  
Supported	
  by	
  a	
  Connector	
  PHY	
  Switch	
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•  Example	
  for	
  USB	
  Type-­‐C	
  
receptacle	
  that	
  supports	
  USB	
  
modes	
  only	
  

•  A	
  similar	
  switch	
  is	
  needed	
  at	
  
the	
  Device	
  end	
  

•  Switch	
  can	
  be	
  integrated	
  
with	
  USB	
  funcKon	
  

	
  

USB 
Controller

SSTX

SSTX

SSRX

SSRX

Configuration 
Switch

USB 2.0

SSTX

SSTX

SSRX

SSRX

USB 2.0

USB 2.0

CC1

SBU2
SBU1

(Optional)

U
S

B
 T

yp
e-

C
 R

ec
ep

ta
cl

e

GND

Vbus

USB-PD 
Controller

Which CC receptacle pin 
the cable CC wire is 
connected to is used to 
determine plug orientation

Device-to 
Device 
Power 

(Source or 
Consumer)

Cable / 
Adaptor 
Power

VCONNDetect  
and 

Config

CC
CC2



Switching	
  mechanism	
  

•  Rp	
  (pullup	
  resistor)	
  and	
  Rd	
  (pulldown	
  
resistors)	
  on	
  CC1/CC2	
  determine	
  polarity	
  



Power	
  Contract/Alt	
  mode	
  detecKon	
  

•  BMC	
  controllers	
  negoKate	
  power	
  and	
  Alt	
  
Modes	
  

•  Vbus	
  for	
  legacy	
  devices	
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USB	
  Type-­‐C	
  Connector	
  PHY	
  Switch	
  for	
  
Suppor$ng	
  DisplayPort	
  Alternate	
  Mode	
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•  Example	
  for	
  interface	
  that	
  
supports	
  USB	
  and	
  DisplayPort	
  
Alternate	
  Mode	
  

•  Similar	
  switch	
  needed	
  at	
  the	
  
Device	
  end	
  

•  Switch	
  can	
  be	
  integrated	
  along	
  
with	
  the	
  USB	
  and	
  DisplayPort	
  
funcKons	
  

USB 
Controller

SSTX

SSTX

SSRX

SSRX

MUX / 
Configuration 

Switch

USB 2.0

SSTX

SSTX

SSRX

SSRX

USB 2.0

USB 2.0

(Optional)

U
S

B
 T

yp
e-

C
 R

ec
ep

ta
cl

e
GPU

(DisplayPort 
Source)

CC
VCONN

SBU2
SBU1

GND

Vbus

AUX-

AUX+

USB-PD 
Controller

Device-to 
Device 
Power 

(Source or 
Consumer)

Cable / 
Adaptor 
Power

C
on

tro
l

Detect,
Config,
& HPD

CC, HPD

Lane 2

Lane 3

Lane 1

Lane 0

H
P

D
/IR

Q

(Signal paths for alternate 
plug orientations removed 
to simplify diagram)

VCONN



Supported	
  cable	
  types	
  

•  USB	
  C	
  to	
  USB	
  C	
  	
  
•  USB	
  C	
  to	
  DP	
  	
  
•  USB	
  C	
  to	
  Protocol	
  converter	
  
•  USB	
  C	
  to	
  Dockport	
  

•  USB	
  C	
  to	
  DP	
  cables	
  must	
  include	
  logic	
  to	
  
support	
  USB	
  PD	
  and	
  DP	
  connecKon	
  detect	
  
protocols.	
  

•  Protocol	
  converters	
  must	
  support	
  some	
  
opKonal	
  features	
  in	
  DP	
  1.3	
  specificaKon	
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DisplayPort	
  Over	
  a	
  USB	
  Type-­‐C	
  to	
  
Type-­‐C	
  Full	
  Feature	
  Passive	
  Cable	
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•  UKlizes	
  opKonal	
  DisplayPort	
  Alt	
  Mode	
  capability	
  of	
  USB	
  Type-­‐C	
  connector	
  
•  DisplayPort	
  can	
  use	
  all	
  four	
  high	
  speed	
  lanes	
  to	
  deliver	
  full	
  DisplayPort	
  performance	
  
•  The	
  DisplayPort	
  AUX	
  Channel	
  uses	
  the	
  SBU	
  pins	
  
•  The	
  DisplayPort	
  HPD	
  /	
  IRQ	
  is	
  transmiled	
  over	
  the	
  CC	
  pin	
  using	
  the	
  USB-­‐PC	
  protocol	
  
•  USB	
  2.0	
  and	
  USB	
  Power	
  Delivery	
  always	
  available	
  

Cable 

Please refer to the VESA DisplayPort Alt Mode on USB Type-C Standard for more information 

DisplayPort 
Sink

SSTX1

SSRX1

SSTX2

SSRX2

USB 2.0

SBU1/2

DisplayPort 
Source

DP Lane 2

DP Lane 3

DP Lane 1

DP Lane 0

AUX+, AUX-

USB 
Type-C

Connector

USB 
Type-C

Connector

VBUS
GND

CC, HPD / VCONN
ID
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USB	
  Type-­‐C	
  to	
  DisplayPort	
  Adapter	
  Cable	
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•  UKlizes	
  opKonal	
  DisplayPort	
  Alt	
  Mode	
  capability	
  of	
  USB	
  Type-­‐C	
  connector	
  
•  Cable	
  is	
  reversible,	
  works	
  in	
  either	
  direcKon;	
  four	
  lanes	
  of	
  DisplayPort	
  
•  Supports	
  legacy	
  DisplayPort	
  Source	
  and	
  Sink	
  Devices	
  
•  Detected	
  by	
  USB	
  Type-­‐C	
  enabled	
  device	
  that	
  supports	
  DP	
  Alt	
  Mode	
  
•  No	
  support	
  for	
  USB	
  or	
  other	
  alt	
  modes	
  

–  These	
  features	
  are	
  not	
  supported	
  by	
  legacy	
  DisplayPort	
  devices	
  

Cable 

Standard DP 
or 

Mini DP 
Connector 

DP Lane 0

DP Lane 1

DP Lane 2

DP Lane 3

HPDHPD Signal
Conversion

AUX+

SSTX1

SSRX1

SSTX2

SSRX2

SBU1

SBU2 AUX-
CC, HPD

DisplayPort
Connector

USB
Type-C

Connector

ID
VCONN
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USB	
  Type-­‐C	
  to	
  HDMI,	
  DVI	
  and	
  VGA	
  
Adapter	
  Cables	
  /	
  Cable	
  Adapters	
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•  UKlizes	
  DisplayPort	
  Alt	
  Mode	
  capability	
  of	
  USB	
  Type-­‐C	
  connector	
  
•  Adapter	
  Cable:	
  USB	
  Type-­‐C	
  plug	
  on	
  one	
  end,	
  legacy	
  plug	
  on	
  other	
  end	
  
•  Adapter:	
  USB	
  Type-­‐C	
  plug	
  on	
  one	
  end,	
  legacy	
  receptacle	
  on	
  other	
  end	
  
•  USB	
  Type-­‐C	
  will	
  NOT	
  support	
  DisplayPort	
  Dual	
  Mode	
  (DP++)	
  
•  USB	
  Type-­‐C	
  to	
  HDMI	
  Converters	
  will	
  support	
  HDMI	
  2.0	
  and	
  CEC	
  

Cable 

HDMI,
DVI,

or VGA
Display

DisplayPort 
Source

DP Lane 0

DP Lane 1

DP Lane 2

DP Lane 3

AUX+

DisplayPort
To

HDMI, DVI, 
or VGA 

Converter

Legacy
Connector or 
Receptacle

AUX-

CC
HPD

USB 
Type-C

Connector

VCONN
ID
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DisplayPort	
  and	
  USB	
  3.1	
  over	
  a	
  
Type-­‐C	
  to	
  Type-­‐C	
  Full	
  Feature	
  Passive	
  Cable	
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•  UKlizes	
  DisplayPort	
  Alt	
  Mode	
  capability	
  of	
  USB	
  Type-­‐C	
  connector	
  
•  DisplayPort	
  uses	
  two	
  high	
  speed	
  lanes	
  

–  For	
  DP	
  1.2a	
  (HBR2),	
  this	
  provides	
  support	
  for	
  2560x1600	
  or	
  2	
  each	
  1080p	
  displays	
  
–  For	
  DP	
  1.3	
  (HBR3),	
  this	
  will	
  provide	
  support	
  of	
  4K	
  UHD	
  (3840	
  x	
  2160)	
  	
  

•  Two	
  high	
  speed	
  lanes	
  used	
  for	
  USB	
  3.1	
  
•  USB	
  2.0	
  and	
  USB	
  Power	
  Delivery	
  always	
  available	
  
•  DP	
  lane	
  count	
  and	
  USB	
  speed	
  selecKon	
  is	
  use	
  case	
  determined	
  

Configuration for Docking Stations 

Cable 

DisplayPort 
Sink

SSTX1

SSRX1

SSTX2

SSRX2

USB 2.0

SBU1/2

DisplayPort 
Source

DP Lane 0

DP Lane 1

AUX+, AUX-

USB 
Type-C

Connector

USB 
Type-C

Connector

VBUS
GND

CC, HPD / VCONN
ID
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Example	
  Docking	
  Configura$ons	
  using	
  the	
  	
  
USB	
  Type-­‐C	
  DisplayPort	
  Alternate	
  Mode	
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Simple Docking Configuration 

More Complex Docking Configuration 

Docking Station

USB Type-C Enabled 
USB Host and 

DisplayPort Source

Legacy USB

Legacy DP

Power

DP
Repeater

USB 
RepeaterUSB

Type-C
USB

Type-C

Docking Station

USB Type-C Enabled 
USB Host and 

DisplayPort Source

USB Hub

DisplayPort
Branch

USB
Type-C

USB Type-C

Legacy USB

HDMIDP to HDMI
Converter

Legacy DP

Power

Sw
itch / M

ux

USB
Type-C USB Type-C
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DisplayPort	
  Alternate	
  Mode	
  
Compliance	
  Test	
  Plan	
  

38 

•  VESA	
  will	
  develop	
  and	
  publish	
  the	
  DP	
  Alternate	
  Mode	
  
compliance	
  test	
  in	
  coordinaKon	
  with	
  the	
  USB-­‐IF	
  

•  Compliance	
  test	
  specificaKon	
  work	
  has	
  begun.	
  

•  The	
  objecKve	
  is	
  to	
  enable	
  compliance	
  tesKng	
  for	
  USB	
  
Type-­‐C,	
  and	
  the	
  DP	
  Alt	
  Mode	
  for	
  USB	
  Type-­‐C,	
  at	
  the	
  
same	
  ATCs	
  enabling	
  the	
  use	
  of	
  a	
  single	
  test	
  staKon	
  



39 
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–  DP	
  1.3	
  provides	
  over	
  50%	
  increase	
  in	
  performance	
  
among	
  other	
  improvements	
  

–  DisplayPort	
  Alt	
  Mode	
  over	
  USB	
  Type-­‐C	
  facilitates	
  
technology	
  coverage	
  in	
  portable	
  products	
  

–  DP	
  Alt	
  Mode	
  CTS	
  will	
  be	
  available	
  mid	
  2015	
  	
  

–  3	
  Plug	
  Tests	
  in	
  2015	
  

Summary	
  



QUESTIONS?	
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