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DisplayPort Address Definition 
Read/Write 
over AUX 
Channel 

Bit 2 = RESERVED for eDP. Read 0s. 
 
Bit 3 = DPCD_DISPLAY_CONTROL_CAPABLE 

A setting of 1 indicates that display control registers starting at 
address 00700h are enabled. 
 

Bits 7:4 = RESERVED for eDP. Read all 0s. 
 

Table 3-5 provides the list of registers defined by the eDP Standard within the DPCD register address field 
00700h-007FFh (this address field is listed as “RESERVED” within DP v1.2).  The address field begins 
with an eDP revision (or version) identifier.  Those displays reporting eDP version 1.1 or lower (indicated 
by a value of 00h) will have 00h values in registers 00701h-007FFh since no enhanced display control 
capability will be supported.  For eDP version 1.2 and higher, the Source will read the eDP capability 
registers starting at address 00701h.  Through the use of read/write registers 00720h-007FFh, the Source 
will be able to control certain aspects of the display, based on the capabilities reported in address 00701h-
0071Fh.  

To enable the function of the backlight control registers, it is necessary for the backlight controller to be 
located on the panel, and for the TCON to interface with the backlight controller. See Section 3.9 for more 
information on this topic. 

Below is a summary of display control capability added by eDP v1.2 through the definition of new DPCD 
registers within the 00700h-007FF address field, as listed in Table 3-5. 

• Backlight brightness control 

o A variable bit-width brightness control option is allowed to provide the option to eliminate the 
wire for the eDP connector pin BL_PWM_PIN in tables 5-3 and 5-4. 

• Backlight enable 

o The addition of a backlight enable control bit provides the option to eliminate the wire for the eDP 
connector pin BL_ENABLE in tables 5-3 and 5-4. 

• Backlight brightness control through the PWM input and DPCD register value combination 

o Brightness can be controlled by the product of the PWM input pin and DPCD register value.  This 
can facilitate dynamic backlight control by the GPU.   

• Backlight PWM frequency control 

o The PWM frequency provided by the TCON can be established through register setting. 

• Dynamic Backlight Control (DBC) 

o A bit has been assigned to enable/disable the dynamic backlight control (DBC) feature in panels 
that include this capability.  DBC can reduce total panel power dissipation by automatically 
adjusting the backlight brightness and LCD values based on the characteristics of the displayed 
image.  While the function of the DBC control bit is defined in this specification, DBC 
implementation specifics are not defined, including the interaction with other DPCD register 
settings.  The DBC implementation, visual performance, and power savings characteristics may 
differ between specific panels. 

• Color Engine Enable (CEE) 
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o A bit has been assigned to enable/disable the color engine feature in panels that include this 
capability.  The color engine feature is designed to create more vivid and/or more accurate 
colors on the display.  As with DBC, this specification defines the function of the CEE control 
bit but not the specific color engine implementation or the interaction with other DPCD register 
settings.  Color engine implementation and visual performance may differ between specific 
panels. 

• Dithering and FRC (Frame Rate Control) 

o A bit has been assigned to enable/disable the FRC function, when provided. The FRC function 
applies temporal dithering of the pixel color value to provide the subjective appearance of color 
resolution beyond the native color resolution of the display.  Typically the FRC function will 
add 2 virtual bits of color depth, however implementation may vary between panel vendors. For 
a 2 bit FRC, a 6bpc panel would accept 8bpc pixel data and would dither the 6 bit pixel value 
accordingly; an 8 bit panel would accept 10bpc and dither the 8 bit pixel value.  FRC 
implementation and visual performance may vary between specific panels. 

• Black Video control 

o Through the use of an assigned control bit, manual control for the generation of Black Video is 
provided. 

• LCD Overdrive indication by the Sink 

o LCD Overdrive functionality within the display is reported by the Sink, allowing video data 
processing adjustments to be made by the Source if needed. 

Table 3-5 defines the DPCD registers that use the 00700h-007FFh address fields, which are defined as 
“Reserved for eDP” in DP v1.2.  

 

Table 3-5:  Display Control DPCD Registers Listed as Reserved within DisplayPort v1.2 

DisplayPort 
Address Definition 

Read/Write 
over AUX 
Channel 

Within Sink Control Field 

00700h EDP_REV 
00h = eDP v1.1 or lower 
01h = eDP v1.2 
02h = eDP v1.3 
If  DPCD_DISPLAY_CONTROL_CAPABLE = 1 in DPCD register 0000Dh, then 
register must contain a value of 01h or higher 

Read Only 

00701h EDP_GENERAL_CAPABILITY_REGISTER_1 
 

Bit 0 = TCON_BACKLIGHT_ADJUSTMENT_CAPABLE 
A setting of 1 indicates the TCON has brightness and/or PWM frequency control 
capabilities for the backlight.  Refer to 
EDP_BACKLIGHT_ADJUSTMENT_CAPABILITIES_REGISTER for a 
complete description of backlight control capabilities. 
A setting of 0 indicates the BL_PWM_DIM pin of the eDP connector controls the 
backlight controller directly (the TCON is bypassed). 
Refer to Section 3.9 for further information. 

 
Bit 1 = BACKLIGHT_PIN_ENABLE_CAPABLE 
A setting of 1 indicates the Sink supports the BL_ENABLE pin on the eDP 

Read Only 
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DisplayPort 
Address Definition 

Read/Write 
over AUX 
Channel 

connector.  
Must be set to 1 if BACKLIGHT_AUX_ENABLE_CAPABLE = 0 

 
Bit 2 = BACKLIGHT_AUX_ENABLE_CAPABLE 
A setting of 1 indicates the Sink supports display backlight enable through the 
BACKLIGHT_ENABLE control bit (register 00720h). 
Must be set to 1 if BACKLIGHT_PIN_ENABLE_CAPABLE = 0 

 
Bit 3 = PANEL_SELF_TEST_PIN_ENABLE_CAPABLE 
A setting of 1 indicates the panel supports the LCD_Self_Test pin on the eDP 
connector as described in Section 3.10. 
 
Bit 4 = PANEL_SELF_TEST_AUX_ENABLE_CAPABLE 
A setting of 1 indicates the panel supports the PANEL_SELF_TEST_ENABLE bit 
in DPCD register 0010Ah (refer to the DisplayPort Standard). 
 
Bit 5 = FRC_ENABLE_CAPABLE 
A setting of 1 indicates the panel supports the FRC_ENABLE control bit (register 
00720h). 
 
Bit 6 = COLOR_ENGINE_CAPABLE  
A setting of 1 indicates the Sink includes color engine capability which is 
controlled by the COLOR_ENGINE_ENABLE bit (register 00720h). 
 
Bit 7 = SET_POWER_CAPABLE 
A setting of 1 indicates that the panel power state can be controlled through 
SET_POWER DPCD register 00600h.  
A setting of 0 indicates that the SET_POWER DPCD register 00600h has no effect 
on the panel. 
This bit must have a value of 1 if PSR is supported, as indicated by the PANEL 
SELF REFRESH CAPABILITY SUPPORTED AND VERSION DPCD field 
(register 00070h). 

 
00702h EDP_BACKLIGHT_ADJUSTMENT_CAPABILITY_REGISTER 

 
When TCON_BACKLIGHT_ADJUSTMENT_CAPABLE = 1, these register bits 
describe backlight control capability. 
When TCON_BACKLIGHT_ADJUSTMENT_CAPABLE = 0, these register bits 
have no meaning (any of the bits might read 0 or 1). 
 
Bit 0 = BACKLIGHT_BRIGHTNESS_PWM_PIN_CAPABLE 
A setting of 1 indicates the Sink supports backlight brightness adjustment through 
the BL_PWM_DIM pin of the eDP connector. 
Must be set to 1 if BACKLIGHT_BRIGHTNESS_AUX_SET_CAPABLE = 0 
 
Bit 1 = BACKLIGHT_BRIGHTNESS_AUX_SET_CAPABLE 
A setting of 1 indicates the Sink supports backlight adjustment through DPCD 
control registers EDP_BACKLIGHT_BRIGHTNESS_MSB or 
EDP_BACKLIGHT_BRIGHTNESS_MSB and 

Read Only 
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DisplayPort 
Address Definition 

Read/Write 
over AUX 
Channel 

EDP_BACKLIGHT_BRIGHTNESS_LSB (registers 00722h and 00723h). 
Must be set to 1 if BACKLIGHT_BRIGHTNESS_PWM_PIN_CAPABLE = 0 
 
Bit 2 = BACKLIGHT_BRIGHTNESS_BYTE_COUNT 
A setting of 1 indicates the Sink supports two bytes for the backlight brightness 
setting value using EDP_BACKLIGHT_BRIGHTNESS_MSB and 
EDP_BACKLIGHT_BRIGHTNESS_LSB (registers 00722h and 00723h). 
A setting of 0 indicates the Sink supports only one byte for backlight brightness 
setting value using EDP_BACKLIGHT_BRIGHTNESS_MSB. 
Only valid if BACKLIGHT_BRIGHTNESS_AUX_SET_CAPABLE = 1. 
 
Bit 3 = BACKLIGHT_AUX-PWM_PRODUCT_CAPABLE 
A setting of 1 indicates the Source can combine the backlight brightness levels set 
through AUX and the BL_PWM_DIM pin of the eDP connector (through the 
setting of register 00721h bits 1,00 to 11).  This mode of operation uses the product 
of the two values to set the panel brightness, 
Must be 0 if BACKLIGHT_BRIGHTNESS_PWM_PIN_CAPABLE = 0 or 
BACKLIGHT_BRIGHTNESS_AUX_SET_CAPABLE = 0.  See section 3.9 for 
more information. 
 
Bit 4 = BACKLIGHT_FREQ_PWM_PIN_PASS-THRU_CAPABLE 
A setting of 1 indicates the ability to directly pass the PWM frequency applied to 
the BL_PWM_DIM pin to the backlight current source.  This operation is enabled 
with the BACKLIGHT_FREQ_PWM_PIN_PASS-THRU_ENABLE bit (register 
00721h).  Must be 0 if BACKLIGHT_BRIGHTNESS_PWM_PIN_CAPABLE = 0 
 
Bit 5 = BACKLIGHT_FREQ_AUX_SET_CAPABLE 
A setting of 1 indicates the Source can set the PWM frequency of the backlight 
current source through the EDP_BACKLIGHT_FREQ_SET register (register 
00728h). 
 
Bit 6 = DYNAMIC_BACKLIGHT_CAPABLE 
A setting of 1 indicates the Sink includes dynamic backlight control capability 
through the assertion of the DYNAMIC_BACKLIGHT_ENABLE bit (register 
00721h). 
 
Bit 7 = VBLANK_BACKLIGHT_UPDATE_CAPABLE 
A setting of 1 indicates the panel supports the application of all new backlight 
settings to the next vertical blanking period, as controlled by the 
VBLANK_BACKLIGHT_UPDATE_ENABLE bit (register 00720h). 
A setting of 0 indicates that the panel can only apply new settings immediately. 

 
00703h EDP_GENERAL_CAPABILITY_REGISTER_2 

 
Bit 0 = OVERDRIVE_ENGINE_ENABLED 
A setting of 1 indicates the Sink includes LCD Overdrive functionality. 
 
Bits 1-7: RESERVED. Read all 0s. 

Read Only 

00704h- RESERVED for future eDP capabilities registers Read all 0s 
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DisplayPort 
Address Definition 

Read/Write 
over AUX 
Channel 

0071Fh 
00720h EDP _DISPLAY_CONTROL_REGISTER 

 
Bit 0 = BACKLIGHT_ENABLE 
Source sets to 1 to enable the display backlight.  This bit has no effect on other 
display functions. 
Writes ignored if BACKLIGHT_AUX_ENABLE_CAPABLE = 0 (register 
00701h) 
Power-on default value = 0 
Use of this control bit by the panel is optional if 
TCON_BACKLIGHT_ADJUSTMENT_CAPABLE = 0 (register 00701h) 
 
Bit 1 = BLACK_VIDEO_ENABLE 
Source sets to 1 to enable Black Video on display (input video data is overwritten) 
Power-on default value = 0 (Black Video automatically enabled/disabled only, refer 
to Section 5.) 

 
Bit 2 = FRC_ENABLE 
Source sets to 1 to enable 2 bit Frame Rate Control from TCON output that drives 
column drivers. 
Writes ignored if FRC_ENABLE_CAPABLE = 0 (register 00701h) 
Power-on default value = 0 (no FRC enabled) 
 
Bit 3 = COLOR_ENGINE_ENABLE 
Source sets to 1 to enable color engine feature in Sink. 
Writes ignored if COLOR_ENGINE _CAPABLE = 0 (register 00701h) 
Power-on default value = 0 (no color engine enabled) 
 
Bits 6:4 Reserved.  Read all 0s. 

 
Bit 7 = VBLANK_BACKLIGHT_UPDATE_ENABLE 
Source set to 1 to enable the panel to apply all new backlight settings at the start of 
the next vertical blanking interval. 
Writes ignored if VBLANK_BACKLIGHT_UPDATE_CAPABLE = 0 (register 
00702h). 
Power-on default value = 0 (panel will update any new backlight settings 
immediately) 

 

Read/Write 

00721h EDP _BACKLIGHT_MODE_SET_REGISTER 
 

When TCON_BACKLIGHT_ADJUSTMENT_CAPABLE = 1, (register 00701h) 
the availability of these control modes are declared by 
EDP_BACKLIGHT_ADJUSTMENT_CAPABILITIES_REGISTER (register 
00702h). 
When TCON_BACKLIGHT_ADJUSTMENT_CAPABLE = 0, writes to these 
register bits will be ignored. 
 
(Refer to Section 3.9 for more information) 

Read/Write 
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DisplayPort 
Address Definition 

Read/Write 
over AUX 
Channel 

 
Bits 1,0 = BACKLIGHT_BRIGHTNESS_CONTROL_MODE 
   00 = Backlight controlled by BL_PWM_DIM pin on eDP connector 
   01 = Backlight brightness pre-set level (panel default level) 
   10 = Backlight controlled by DPCD registers 00722h and 00723h 
   11 = Backlight controlled by product of BL_PWM_DIM and registers 00722h 
and 00723h 
If BACKLIGHT_BRIGHTNESS_PWM_PIN_CAPABLE = 1 (register 00702h), 
   Power-on default = 00. 
If BACKLIGHT_BRIGHTNESS_PWM_PIN_CAPABLE = 0, 
   Power-on default = 01 
 
Bit 2 = BACKLIGHT_FREQ_PWM_PIN_PASS-THRU_ENABLE 
When BACKLIGHT_BRIGHTNESS_CONTROL_MODE = 00, Source sets to 1 to 
enable the display backlight frequency to be controlled by BL_PWM_DIM pin. 
Does not apply when BACKLIGHT_BRIGHTNESS_CONTROL_MODE is = 01, 
10, or 11. 
Writes ignored when BACKLIGHT_FREQ_PWM_PASS-THRU_CAPABLE = 0 
(register 00702h), or when EDP_BACKLIGHT_FREQ_AUX_SET_ENABLE = 1.  
Power-on default value = 0 (Backlight frequency set either by panel default value 
or by EDP_BACKLIGHT_FREQ_SET, register 00728h, enabled by bit 3 below).   
 
Bit 3 = BACKLIGHT_FREQ_AUX_SET_ENABLE 
Source set to 1 to control backlight frequency with 
EDP_BACKLIGHT_FREQ_SET (register 00728h).  Over-rides 
BACKLIGHT_FREQ_PWM_PIN_PASS-THRU_ENABLE. 
Writes ignored when BACKLIGHT_FREQ_AUX_SET_CAPABLE = 0 (register 
00702h) 
Power-on default value = 0 (Backlight frequency uses panel pre-set value) 
 
Bit 4 = DYNAMIC_BACKLIGHT_ENABLE 
Source sets to 1 to enable dynamic backlight feature in Sink. 
Backlight brightness range is set by the EDP_ 
DBC_MINIMUM_BRIGHTNESS_SET and EDP_ 
DBC_MAXIMUM_BRIGHTNESS_SET registers (registers 00732h and 00733h). 
Writes ignored if DYNAMIC_BACKLIGHT_CAPABLE = 0 (register 00702h). 
Power-on default value = 0 (no dynamic backlight enabled). 
 
Bits 7:5 = RESERVED.  Read all 0s 

 
00722h EDP_BACKLIGHT_BRIGHTNESS_MSB 

 
Bits 7:0 = Display backlight brightness control, most significant bits. 
Applies when BACKLIGHT_BRIGHTNESS_CONTROL MODE = 10 or 11 
(register 00721h). 
When BACKLIGHT_BRIGHTNESS_BYTE_COUNT = 1 (register 00702h), this 
register provides the most significant 8 bits out of 16 possible bits that can be 
assigned for setting the display backlight brightness level. 

Read/Write 
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DisplayPort 
Address Definition 

Read/Write 
over AUX 
Channel 

When BACKLIGHT_BRIGHTNESS_BYTE_COUNT = 0, this register provides 
up to 8 bits for setting the display backlight brightness level. 
The actual number of assigned bits for the backlight brightness PWM generator is 
set by bits 4:0 of EDP_PWMGEN_BIT_COUNT (register 00724h). 
If bits 4:0 of EDP_PWMGEN_BIT_COUNT represent a value of more than 8 and 
BACKLIGHT_BRIGHTNESS_BYTE_COUNT = 0, then only the 8 MSB bits of 
the brightness control value can be controlled.  Note 1 below applies. 
Assigned bits are allocated to the MSB bits of the enabled register combination. 
Writes ignored if BACKLIGHT_BRIGHTNESS_AUX_SET_CAPABLE = 0, 
(register 00702h), or if BACKLIGHT_ENABLE = 0 (register 00721h), or if 
TCON_BACKLIGHT_ADJUSTMENT_CAPABLE = 0 (register 00701h) 

 
Note: The quantity of assigned or controllable bits will have the ability to provide 
full brightness control.  Examples: 
For 10 bit operation 00h = 0% brightness, and 3FFh = 100% brightness 
For 8 bit operation, 00h = 0% brightness, and FFh = 100% brightness 

00723h EDP_BACKLIGHT_BRIGHTNESS_LSB 
 

Bits 7:0 = Display backlight brightness control, least significant bits. 
When BACKLIGHT_BRIGHTNESS_BYTE_COUNT = 1 (register 00702h), this 
register provides the least significant 8 bits (out of 16 possible bits) that can be 
assigned for setting the display backlight brightness level.  Refer to register 00722h 
for more information. 
Writes ignored if 
BACKLIGHT_BRIGHTNESS_BYTE_COUNT = 0  (register 00702h) 
BACKLIGHT_BRIGHTNESS_AUX_SET_CAPABLE = 0  (register 00702h), or if 
BACKLIGHT_ENABLE = 0 (register 00721h), or if 
TCON_BACKLIGHT_ADJUSTMENT_CAPABLE = 0 (register 00701h) 

 

Read/Write 

00724h EDP_PWMGEN_BIT_COUNT 
 

Bits 4:0 are used to program the number of active control bits for 
EDP_BACKLIGHT_BRIGHTNESS_MSB/LSB. 
If the value of bits 4:0 is less than bits 4:0 of 
EDP_PWMGEN_BIT_COUNT_CAP_MIN (register 00725h), the value of that 
register will apply. 
If the value of bits 4:0 is more than bits 4:0 of 
EDP_PWMGEN_BIT_COUNT_CAP_MAX (register 00726h), the value of that 
register will apply. 
 
Bits 7:5 = RESERVED.  Read all 0s. 

Read/Write 

00725h EDP_PWMGEN_BIT_COUNT_CAP_MIN 
 

Bits 4:0 = the minimum allowed value for bits 4:0 of 
EDP_PWMGEN_BIT_COUNT (register 00724h).  This value is set by the Sink 
and must have a value of 1 or greater. 

 
Bits 7:5 = RESERVED.  Read all 0s. 

 

Read Only 
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DisplayPort 
Address Definition 

Read/Write 
over AUX 
Channel 

00726h EDP_PWMGEN_BIT_COUNT_CAP_MAX 
 

Bits 4:0 = the maximum allowed value for bits 4:0 of 
EDP_PWMGEN_BIT_COUNT (register 00724h).  This value is set by the Sink 
and must have a value greater than or equal to 
EDP_PWMGEN_BIT_COUNT_CAP_MIN. 
 
Bits 7:5 = RESERVED.  Read all 0s 

Read Only 

00727h EDP_BACKLIGHT_CONTROL_STATUS 
 

Bit 0 = Fault condition 
A setting of 1 indicates a backlight fault condition that prevents proper operation of 
the backlight.  The exact nature of the fault condition is implementation specific.  
Once this bit is set to 1, it may remain 1 until the panel is power cycled through the 
removal and reapplication of panel power (LCD_VCC and BL_PWR).  An 
IRQ_HPD is not generated by a backlight fault condition. 
A setting of 0 indicates normal operation 
 
Bits 7:1 = RESERVED.  Read all 0s 

Read Only 

00728h EDP_BACKLIGHT_FREQ_SET 
 

Bit 7:0 = Display backlight PWM frequency control value. 
Refer to document Section 3.9 for more information. 
 
Backlight PWM frequency = (27 MHz) / (F * P) 
 

Where F = The PWM Frequency Pre-Divider value set by bits 7:0 
 
Where P = 2Pn,where Pn is the value set by 
Bits 4:0 of EDP_PWMGEN_BIT_COUNT (Register 00724h) 

 
(F * P) represents total divider value for the backlight frequency generator 

 
The (F * P) minimum value is defined by the 18 bit value defined by this set of 
registers: 

Bits 7:0 of EDP_BACKLIGHT_FREQ_CAP_MIN_MSB (Register 0072Ah) 
Bits 7:0 of EDP_BACKLIGHT_FREQ_CAP_MIN_MID (Register 0072Bh) 
Bits 1:0 of EDP_BACKLIGHT_FREQ_CAP_MIN_LSB (Register 0072Ch) 

 
If the value of (F * P) is less than the minimum value defined by 
EDP_BACKLIGHT_FREQ_CAP_MIN_MSB/MID/LSB, then the value of 
EDP_BACKLIGHT_FREQ_CAP_MIN_MSB/MID/LSB will apply. 

 
The (F * P) maximum value is defined by the 18 bit value defined by this set of 
registers: 

Bits 7:0 of EDP_BACKLIGHT_FREQ_CAP_MAX_MSB (Register 
0072Dh) 
Bits 7:0 of EDP_BACKLIGHT_FREQ_CAP_MAX_MID (Register 

Read/Write 
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DisplayPort 
Address Definition 

Read/Write 
over AUX 
Channel 

0072Eh) 
Bits 1:0 of EDP_BACKLIGHT_FREQ_CAP_MAX_LSB (Register 0072Fh) 
 
If the value of (F * P) is more than the maximum value defined by 
EDP_BACKLIGHT_FREQ_CAP_MAX_MSB/MID/LSB, then the value of 
EDP_BACKLIGHT_FREQ_CAP_MAX_MSB/MID/LSB will apply. 

 
Writes ignored if BACKLIGHT_FREQ_AUX_SET_CAPABLE = 0 (register 
00702h), or BACKLIGHT_FREQ_AUX_SET_ENABLE = 0 (register 00721h), or 
TCON_BACKLIGHT_ADJUSTMENT_CAPABLE = 0 (register 00701h) 

00729h RESERVED  
0072Ah EDP_BACKLIGHT_FREQ_CAP_MIN_MSB 

Bit 7:0 = Most significant bits (bits 17-10) of minimum value allowed for (F * P) as 
defined in register 00728h. 
When BACKLIGHT_FREQ_SET_CAPABLE = 0, this register has no meaning. 

 

Read 

0072Bh EDP_BACKLIGHT_FREQ_CAP_MIN_MID 
Bit 7:0 = Middle bits (bits 9-2) of minimum value allowed for (F * P) as defined in 
register 00728h. 
When BACKLIGHT_FREQ_SET_CAPABLE = 0, this register has no meaning. 

Read 

0072Ch EDP_BACKLIGHT_FREQ_CAP_MIN_LSB 
Bit 1:0 = Least significant bits (bits 1-0) of minimum value allowed for (F * P) as 
defined in register 00728h. 
The value of the 18 bit number defined by 
EDP_BACKLIGHT_FREQ_CAP_MIN_MSB/MID/LSB must be 1 or greater. 

 
When BACKLIGHT_FREQ_SET_CAPABLE = 0, this register has no meaning. 
 
Bits 7:2 = RESERVED.  Read all 0s 

Read 

0072Dh EDP_BACKLIGHT_FREQ_CAP_MAX_MSB 
Bit 7:0 = Most significant bits (bits 17-10) of maximum value allowed for (F * P) 
as defined in register 00728h. 
When BACKLIGHT_FREQ_SET_CAPABLE = 0, this register has no meaning. 

Read 

0072Eh EDP_BACKLIGHT_FREQ_CAP_MAX_MID 
Bit 7:0 = Middle bits (bits 2-9) of maximum value allowed for (F * P) as defined in 
register 00728h. 
When BACKLIGHT_FREQ_SET_CAPABLE = 0, this register has no meaning. 

Read 

0072Fh EDP_BACKLIGHT_FREQ_CAP_MAX_LSB 
Bit 1:0 = Least significant bits (bits 1-0) of maximum value allowed for (F * P) as 
defined in register 00728h. 
The value of the 18 bit number defined by 
EDP_BACKLIGHT_FREQ_CAP_MAX_MSB/MID/LSB must be greater than or 
equal to the 18 bit number defined by 
EDP_BACKLIGHT_FREQ_CAP_MIN_MSB/MID/LSB. 
When BACKLIGHT_FREQ_SET_CAPABLE = 0, this register has no meaning. 
 
Bits 7:2 = RESERVED.  Read all 0s 

Read 

00730h-
00731h 

RESERVED  
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DisplayPort 
Address Definition 

Read/Write 
over AUX 
Channel 

00732h EDP_ DBC_MINIMUM_BRIGHTNESS_SET 
 

Bits 4:0 = the minimum backlight brightness level when 
DYNAMIC_BACKLIGHT_ENABLE = 1 (register 00721h). 
The minimum brightness is expressed as the percentage of normal brightness 
established by BACKLIGHT_BRIGHTNESS_CONTROL_MODE (register 
00721h). 
The percentage value = (bits 4:0) x 5%   (up to 100% maximum) 
Example:  Bits 4:0 = 00100, percentage value is 20%. 

 
Bits 7:5 = RESERVED.  Read all 0s 

Read/Write 

00733h EDP_ DBC_MAXIMUM_BRIGHTNESS_SET 
 

Bits 4:0 = the maximum backlight brightness level when 
DYNAMIC_BACKLIGHT_ENABLE = 1 (register 00721h). 
The maximum brightness is expressed as the percentage of normal brightness 
established by BACKLIGHT_BRIGHTNESS_CONTROL_MODE (register 
00721h). 
The percentage value = (bits 4:0) x 5%   (up to 100% maximum) 
Example:  Bits 4:0 = 10100, percentage value is 100%. 
 
EDP_DBC_MINIMUM_BRIGHTNESS_SET must be less than or equal to 
EDP_DBC_MAXIMUM_BRIGHTNESS_SET 
 
Bits 7:5 = RESERVED.  Read all 0s 

Read/Write 

00734h-
007FF 

RESERVED for future use Read all 0s 

 
In order to support the optional Panel Self Refresh feature, DPCD registers have been assigned for capability, 
configuration and status.  These registers reside within existing DP 1.2 register address space and do not reside 
within the address space reserved exclusively for eDP.  Tables 3-6 through 3-8 provide a definition of these 
registers. 
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Table 3-6:  DPCD – Sink PSR Capability Field 

DisplayPort 
Address Definition 

Read/Write 
over AUX 
Channel 

00070h PANEL SELF REFRESH CAPABILITY SUPPORTED AND VERSION 

 

Bits 7:0 = PSR support and version 

00h = Panel Self Refresh Capability not supported: Default. 

01h = Panel Self Refresh Capability supported and PSR version is 01h 

The PSR DPCD registers defined in this section and the PSR function described in 
section 4 are supported. 

If PSR is supported, the SET_POWER_CAPABLE bit (bit 7 of DPCD register 00701h) 
must be set to 1. 

All other values are reserved for future versions of PSR 

Read/Write 
Receiver, Read 
Only Source 

00071h PANEL SELF REFRESH CAPABILITIES 

 

Bit 0 = Link training requirement of Sink on PSR exit when Main Link is off. 

0: Needs training on PSR exit when Main Link is off. Default. 

1: No link training is needed on PSR exit when Main Link is off. The Sink must be 
able to lock within 5 Idle Patterns after the Main Link is turned on.  

 

Bits 3:1 = PSR Setup time.  
The Source must allow a time period greater than or equal to the value specified in 
this field between an SDP indicating PSR entry and the start of the active frame to 
be captured in the RFB.  The Sink must be capable of decoding the SDP, powering 
up PSR related resources, and start capturing a static frame, including any 
implementation dependent timing margins, within the specified setup time in this 
field.  By default, this field is set to 330µs. 

0h = 330µs. Default. 

1h = 275µs 

2h = 220µs 

3h = 165µs 

4h = 110µs 

5h = 55µs 

6h = 0µs 

7h = RESERVED 

 

Bits 7:4 = RESERVED. Read all 0s 

Read/Write 
Receiver Read 
Only Source 
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Table 3-7:  DPCD – Sink PSR Configuration Field 

DisplayPort 
Address Definition 

Read/Write 
over AUX 
Channel 

00170h 

 

PANEL SELF REFRESH ENABLE AND CONFIGURATION 

 

Bit 0 = Source Enables Self Refresh Feature in Sink 

0 = Disable. Default. 

1 = Enable. The Sink will honor the PSR fields of the Video Stream 
Configuration (VSC) packet. Setting this bit does not automatically force the Sink 
into PSR active mode. 

PANEL SELF REFRESH CONFIGURATION 

Bit 1 = Source transmitter state in PSR active 

0 = The Source may shut down the Main Link transmitters after BS of 9th line after 
the end of the static frame transmitted to the Sink with entry into PSR active. 
Default. 

1 = The Main Link transmitters remain active during PSR active 

 

Bit 2 = CRC verification in PSR active 

0 = CRC verification performed by the Source. The Sink must calculate CRC but is 
not required to compare. The Source will not send CRCs to the Sink. Default. 

1 = The Sink must perform CRC verification. 

 

Bit 3 = Frame capture indication 

0 = The Sink must capture the first active frame after the PSR entry indication. 
Default. 

1 = The Sink must capture the second active frame after PSR entry indication. The 
Sink may use the additional time for powering up the RFB. 

 

Bits 7:4 = RESERVED. Read all 0s 

 

Read/Write 
Source Read 
only for 
Receiver 
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Table 3-8:  DPCD – Sink PSR Status Field 

DisplayPort 
Address Definition 

Read/Write 
over AUX 
Channel 

2006h ERROR STATUS 

If either bit 0 or bit 1 is set to 1 by the Sink, the Sink generates an IRQ_HPD. 

 

Bit 0 = LINK CRC ERROR.  

Sticky bit. Write 1 clears register bit. 

0 = No CRC error  

1 = CRC mismatch or CRC not received from Source 

 

Bit 1 = RFB STORAGE ERROR.  

Sticky bit. Write 1 clears register bit.  

 0 = No internal error 

 1 = Internal Error  

 

Bits 7:2 = RESERVED. Read all 0s 

 

Read/Write 
Source  

Write 1 clears 

Read/Write for 
Sink 

2007h PSR EVENT STATUS INDICATOR (PSR ESI) 

 

Bit 0 = SINK PSR CAPABILITY CHANGE.  

Sticky bit. Write 1 clears register bit. 

0 = No PSR capability change.  

1 = Sink requested PSR capability change.  

Bits 7:1 = RESERVED. Read all 0s 

Read/Write 
Source  

Write 1 clears 

Read/Write for 
Sink 
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DisplayPort 
Address Definition 

Read/Write 
over AUX 
Channel 

2008h SINK PANEL SELF REFRESH STATUS 

 

Bits 2:0 = SINK SELF REFRESH STATUS 

0h = PSR_State 0: Sink PSR inactive state. Default. 

1h = PSR_State 1: Sink PSR active capture and display on Source timing  

2h = PSR_State 2: Sink PSR active display from RFB 

3h = PSR_State 3: Sink PSR active Capture and display on Sink timing 

4h = PSR_State 4: Sink PSR active Capture and display, timing resync 

5h = Reserved 

6h = Reserved 

7h = SINK INTERNAL ERROR. The Sink must generate an IRQ_HPD and must 
report “7” until the Source disables the PSR function.  

 

Bits 7:3 = RESERVED. Read all 0s 

 

Read Only 
Source 
Read/Write for 
Sink 
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DisplayPort 
Address Definition 

Read/Write 
over AUX 
Channel 

2009h DEBUG REGISTER 0 

 

SYNCHRONIZATION LATENCY IN SINK 

  

Number of frames upon PSR exit required for the Sink to synchronize to Source provided  
timing.  

 

Bits 3:0 = Maximum number of frames needed by the Sink for synchronizing to Source 
timing. This is static value field. 

0h = Sink will synchronize by the first frame received after PSR exit. 

1h = Sink will synchronize by the second frame received after PSR exit. 

2h = Sink will synchronize by the third frame received after PSR exit. 

3h = Sink will synchronize by the fourth frame received after PSR exit. 

… 

7h = Sink will synchronize by the eighth frame received after PSR exit. 

8h = Maximum number of frames for Sink to synchronize is more than 8 frames. 

All other values for this field are reserved. 

 

LAST ACTUAL SYNCHRONIZATION LATENCY IN SINK 

 

Bits 7:4 = Number of frames that the Sink took to synchronize to Source timing on the last 
PSR exit. This field has to be updated before entering PSR_State 0. It is the number 
of frames measured between the PSR exit event received in the Sink and the Sink is 
completely synchronized to the Source timing.  

0h = Sink has synchronized to the first frame received after PSR exit. 

1h = Sink has synchronized to the second frame received after PSR exit. 

2h = Sink has synchronized to the third frame received after PSR exit. 

3h = Sink has synchronized to the fourth frame received after PSR exit. 

… 

7h = Sink has synchronized to the eighth frame received after PSR exit. 

8h = Sink took more than 8 frames to synchronize. 

All other values for this field are reserved. 

 

This register provides information about the Sink PSR operation and a Source is not 
required to use this register. 

Read Only 
Source 
Read/Write for 
Sink 
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DisplayPort 
Address Definition 

Read/Write 
over AUX 
Channel 

200Ah DEBUG REGISTER 1 

 

LAST RECEIVED PSR SDP 

Bits 2:0 = Content of the last received PSR SDP DB1 field.  

Bit 0 = PSR State bit. Current value of the PSR state bit in the Sink. 

Bit 1 = Update RFB bit. Current value of the Update RFB bit in the Sink. 

Bit 2 = CRC Valid bit. Current value of the CRC Valid bit in the Sink. 

Bits 7:3 = RESERVED. Read all 0s 

This register provides information about the Sink PSR operation and a Source is not 
required to use this register. 

Read Only 
Source 
Read/Write for 
Sink 

 
 

3.5 PSR Secondary Data Packet Support 
This section defines the secondary data packet format required to support Panel Self Refresh.  Panel Self 
Refresh requirements are defined in Section 4. 

A Source device indicates PSR entry/exit by in-band signaling using a Video Stream Configuration (VSC) 
secondary data packet. 

• Table 3-9 defines the VSC packet with PSR feature support 

• Table 3-10 defines changes in the packet header bytes related to the addition of PSR signaling 

• Tables 3-11 through 3-14 define bit definitions of the VSC packet data payload 
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Table 3-9:  Video Stream Configuration Packet 

Secondary Data Packet ID

Secondary Data Packet Type

HB0

HB1

HB2

HB3

7 6 5 4 3 2 1 0

Revision

DB0

Number of Valid Payload BytesReserved = 0

Stereo Interface 
Method Code

Stereo Interface Method 
Specific Parameter

DB1 PSR 

Reserved = 0

CRC Value R or Cr component

CRC Value G or Y component

DB3 - DB2

DB5 – DB4

CRC Value B or Cb component

Reserved = 0

DB7 – DB6

DB31 – 
DB8

 
 

Table 3-10:  Video Stream Configuration Packet Header 

Byte # Content 

HB0 Secondary Data Packet ID = 0 

HB1 Secondary Data Packet Type  = 07h 

HB2 
Bits 4:0 = Revision Number = 02h 

Bits 7:5 = RESERVED. Read all 0s 

HB3 
Bits 4:0 = Number of Valid Data Bytes = 08h 

Bits 7:5 = RESERVED. Read all 0s  
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Table 3-11:  Video Stream Configuration Packet DB1 
Byte # Detailed Bit Definitions 

DB1 

Bit 0 = PSR State 

0 = PSR Inactive (normal operation mode) 

1 = PSR Active (indication to enter PSR)  

Bit 1 = Update RFB (If PSR State bit received in the previous VSC SDP 
is 0 or if PSR State in this VSC SDP is 0, ignore this bit) 

0 = Do not update RFB. 

1 = Update RFB: capture incoming frame into the RFB. 

Bit 2 = CRC Valid 

0 = CRC values in DB7:2 are invalid 

1 = CRC values in DB7:2 are valid 

Bits 7:3 = RESERVED. Read all 0s 

 

Table 3-12:  Video Stream Configuration Packet DB2-3 
Byte # Detailed Bit Definitions 

DB2 Bits 7:0 = CRC value bits 7:0 of the R or Cr component 

DB3 Bits 7:0 = CRC value bits 15:8 of the R or Cr component 

 

Table 3-13:  Video Stream Configuration Packet DB4-5 
Byte # Detailed Bit Definitions 

DB4 Bits 7:0 = CRC value bits 7:0 of the G or Y component 

DB5 Bits 7:0 = CRC value bits 15:8 of the G or Y component 

 

Table 3-14:  Video Stream Configuration Packet DB6-7 
Byte # Detailed Bit Definitions 

DB6 Bits 7:0 = CRC value bits 7:0 of the B or Cb component 

DB7 Bits 7:0 = CRC value bits 15:8 of the B or Cb component 

 

3.6 Support for Display Authentication and Content Protection 
Implementations of certain content protection schemes such as CSS, AACS and others require a trusted 
platform mechanism when outputting protected video content to an integrated display.  Unless HDCP is 
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used for protecting content sent to the integrated display, which is not a usual system implementation, a 
mechanism must be employed to assure the protected content is being sent to the integrated display rather 
than to a non-HDCP external display or other Sink device.  eDP can meet these mechanism requirements 
using any one of the alternatives listed in Table 3-15. 

Table 3-15:  Optional eDP Display Authentication and Content Protection Methods 

eDP Display 
Authentication Method eDP Display Authentication Method Approach 

Method 1 

Use HDCP for protecting content to an eDP panel. 
 
The Source and eDP Sink must have the capability to support HDCP to use this 
method.  Similar to a typical non-eDP external DisplayPort Sink device, this method 
makes use of HDCP as a content protection mechanism over the eDP link.  HDCP 
would typically be invoked by a content protection flag, as is typical for content 
protection implementations. 
 
Support of method 1 is normally not expected in an eDP Sink device. 

Method 2 

Ensure Source device can reliably determine and report usage of an internal 
connection to an eDP panel. 
 
Implementation of this method must ensure that the GPU or graphics driver can 
reliably determine and report that a given DisplayPort Source port is connected to an 
internal eDP Sink only.  An example approach would be to use a dedicated video port 
and/or certain fixed GPU hardware features disabling the use of non-eDP Sinks. 
 
Support of method 2 is system implementation-specific. 

Method 3a 

Use an Alternative Scrambler Seed Reset (ASSR) for eDP panel communications. 
 
The Source and eDP Sink must have the capability to support ASSR to use this 
method.  eDP panels report ASSR support capability through use of bit 4 in DPCD 
register 0000Dh (refer to the DisplayPort Standard). The Source enables the ASSR 
mode in the Sink by setting bit 0 of DPCD register 0010Ah 
(eDP_CONFIGURATION_SET) to 1.  Non-eDP Sink devices (such as external Sink 
devices) must not support nor indicate support of this capability. 
 
When this method is used for display authentication, it can be enabled and disabled at 
any time by the Source writing into the eDP_CONFIGURATION_SET DPCD 
register.  Upon changing the ASSR state, the Sink should wait for 5 SR patterns in the 
attempt to resynchronize to the Source’s scrambler before triggering a link failure 
event.  Since display noise may occur during re-synchronization, the Source must 
conceal such possible display noise by forcing Black Video during the ASSR state 
change using the BLACK_VIDEO_ENABLE bit (Bit 1 of DPCD register 00720h as 
listed in Table 3-5). 
 
In operation, the SR symbol resets the LFSRs in the Source and Sink to FFFEh, in 
place of the normal FFFFh value that is used on non-eDP (such as external) 
DisplayPort Sinks.     
 
Support of method 3a is recommended for eDP Sink devices. 

Method 3b 

Use Alternate Framing for eDP panel communications. 
 
The Source and eDP Sink must have the capability to support Alternate Framing to use 
this method.  eDP panels report Alternate Framing support capability through use of 
bit 1 in DPCD register 0000Dh (refer to the DisplayPort Standard).  The Source 
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eDP Display 
Authentication Method eDP Display Authentication Method Approach 

enables the Alternate Framing mode in the Sink by setting bit 1 of DPCD register 
0010Ah to 1.  Non-eDP Sink devices (such as external Sink devices) must not support 
nor indicate support of this capability. 
 
When this method is used for display authentication, it is normally enabled upon link 
training and continues to be used until the display is powered off.  When enabled, the 
eDP Sink must operate only in Enhanced Framing Mode.  The Source must send only 
Enhanced Framing on the main link, and must only write a ‘0’ to DPCD 00101h: 
LANE_COUNT_SET Bit 7: ENHANCED_FRAME_EN bit. 
 
Support of method 3b is recommended for eDP Sink devices. 

 

Methods 3a and 3b in Table 3-15 are optional eDP features as described in DP v1.2.  The capability of the 
eDP Sink to support these features, as well as the capability of the Source to enable them, is communicated 
through the Sink DPCD registers described in Table 3-4.  

eDP display authentication methods 3a and 3b must not be enabled in non-embedded displays which 
includes external displays and other external Sink devices.  This assures that video and audio content are 
deliverable to embedded displays only when these methods are used for display authentication.  The 
specifics of how non-interoperability with external devices is achieved with these methods is beyond the 
scope of this standard. 

Implementation of any one or more of these methods is optional for eDP devices.  As with other eDP device 
features, the system integrator is responsible for ensuring interoperability between the eDP Source and eDP 
Sink chosen for a particular application. 

It is recommended that eDP panels incorporate methods 3a and 3b to accommodate a variety of embedded 
Source device types. A given eDP panel product model may be used with a variety of Source types taking 
into account the manufacturing test requirements and GPU options available in a typical notebook PC.  It is 
possible that a given eDP panel may be subjected to a diversity of Source device types over its life cycle as 
shown in the example of Figure 3-2. 

 

               
Figure 3-2:  Example of a Single eDP Panel Supporting Multiple Source Display Authentication Methods 
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Figure 3-3 illustrates an example of eDP panel operation with Source devices that may be used in factory 
production line testing. 

 

                          
Figure 3-3:  eDP Panel Factory Production Process Operational Example 
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Figure 3-4 illustrates eDP operation in a notebook PC scenario where a variety of chipsets, processors, or 
GPUs may be encountered. 

 

 

 
Figure 3-4:  eDP Panel Embedded in Notebook PC Operational Example 
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Figure 3-5 illustrates eDP operation in a field service scenario where an eDP panel may need to be removed 
from a notebook for testing in lab environment with test equipment. 

 

 

                              
Figure 3-5:  eDP Panel Field Service Process Operational Example 
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With regard to methods 3a and 3b, the Source will typically read the Sink’s capability registers and then 
enable the preferred method during the link training sequence as illustrated in Figures 3-6 and Table 3-16 
below. 

 

 

 
Figure 3-6:  Method 3a or 3b Identification and Control During Link Training Process 
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Table 3-16:  Expanded Description of Figure 3-6 

Process Step Source and Sink Behavior Action 

1 Upon power-on Sink generates a hot plug detection pulse thru HPD 
2 Source determines video mode by reading DPCD receiver capability field (DPCD 00000h to 

0000Dh) including eDP CP capability register (DPCD 0000Dh) 
3 Sink replies DPCD receiver capability field. 
4 Source starts EDID read thru I2C-over-AUX 
5 Sink replies EDID thru I2C-over-AUX 
6 Source determines link configuration, such as MAX_LINK_RATE and 

MAX_LANE_COUNT. Source also determines which type of eDP Authentication method 
to use and writes DPCD link configuration field (DPCD 00100h to 0010Ah) including eDP 
configuration set (DPCD 0010Ah). 

7 Source starts link training. Sink does clock recovery and equalization 
8 Source reads DPCD link status field (DPCD 00200h to 0020Bh) 
9 Sink replies DPCD link status field. If main link is not stable, Source repeats Step 7. 

10 Source sends MSA (Main Stream Attribute) data. Sink extracts video parameters and 
recovers stream clock. 

11 Source sends video data  
 

3.7 Panel Input Power (LCDVCC)  
It is recommended that the power supplied to the eDP/TCON device (LCDVCC) uses a single power rail. 
Any additional power rails should use the same power sequence and timing as defined for LCDVCC in 
Section 5 (Power Sequencing).  All eDP functions including the Main Link and AUX Channel should be 
powered by LCDVCC.  To read DPCD or EDID, the Source device must turn on LCDVCC. 

3.8 Main Stream Attribute Data 
The Source must be capable of correctly generating all of the MSA fields, and the Sink must be capable of 
correctly reading all MSA fields. However, to support particular video formats from the Source, the Sink 
can implement the option to ignore the set of MSA Timing Parameter listed in Table 3-17 below.  The Sink 
must be able to indicate this capability through the means described in Table 3-18. 

 

Table 3-17:  Set of MSA Timing Parameters That May Be Ignored 
HTotal[15:0] HStart[15:0] HSyncPolarity (HSP) HSyncWidth[14:0] (HSW) 
VTotal[15:0] VStart[15:0] VSyncPolariy (VSP) VSyncWidth[14:0] (VSW) 
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Table 3-18:  DPCD Register Bits That Determines Use of Parameters in Table 3-17 

DPCD 
Address 

Bit Name Read/Write 
over AUX 
Channel Field Type Description 

00007h 
Bit 6 

MSA_TIMING_PAR_IGNORED 

Read Only Sink Capability 
(set by the Sink) 

0 = Sink device requires the MSA timing parameters listed in Table 3-17 
to be sent by the Source device for rendering the incoming video stream. 
 
1 = Sink device is capable of rendering incoming video stream without 
the MSA timing parameters listed in Table 3-17. 

00107h 
Bit 7 

MSA_TIMING_PAR_IGNORE_EN 

Read/Write 
Link 
Configuration 
(set by the 
Source) 

0 = Source device will send valid data for the MSA Timing Parameters 
listed in Table 3-17. 
(The default value of this bit is 0, therefore the Source does not need to 
write this bit if it does not support modes where invalid MSA Timing 
Parameters will be sent.) 
 
1 = Source device may send invalid data for the MSA Timing Parameters 
listed in Table 3-17.  Sink must ignore these parameters and be able to 
regenerate the incoming video stream without depending on these 
parameters. 
(This bit can be set to 1 only if the MSA_TIMING_PAR_IGNORED bit 
in the Sink is set to 1.) 

 

 

3.9 Display Backlight Control Using DPCD Registers 
The AUX channel display control capability introduced with eDP version 1.2 includes control of the display 
backlight.  As per Table 3-5, DPCD registers are available in address fields 00721h-00731h to control 
brightness and PWM frequency, when these functions are supported by the panel (backlight adjustment 
capability is declared in register 00702h).   

Figure 3-7 below shows a conceptual panel block diagram for implementations where the eDP TCON is 
used for display backlight adjustment.  In this example, the backlight brightness can be controlled by the 
EDP_BACKLIGHT_BRIGHTNESS_MSB/LSB registers (registers 00722h and 00723h) and/or the 
BL_PWM_DIM connector pin (Tables 6-3 and 6-4).  Table 3-19 summarizes the display brightness control 
modes available with eDP 1.2 or higher.  The capability for the Source to adjust backlight characteristics in 
the panel using the Sink DPCD registers is indicated by reading the 
TCON_BACKLIGHT_ADJUSTMENT_CAPABLE bit as 1, as indicated in Table 3-5 (register 00701h). 
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Figure 3-7:  Control of Backlight via Timing Controller  
 

Panels can also be configured for direct backlight control via the eDP connector pins, as shown in the 
example in Figure 3-8.  This block diagram represents the typical panel configuration used for eDP 1.1 and 
below, and is an implementation option for eDP 1.2 or higher.  For eDP 1.2 or higher panels, the 
TCON_BACKLIGHT_ADJUSTMENT_CAPABLE bit (register 00701h) must be cleared to 0 to indicate 
that the TCON is not capable of display backlight adjustment.   

Both Figure 3-7 and Figure 3-8 indicate two options for Backlight Enable that controls the display backlight 
illumination.  Backlight Enable control can originate from the eDP connector pin, or through AUX channel 
command.  Capability for this function through the BL_ENABLE connector pin is indicated by 
BACKLIGHT_PIN_ENABLE_CAPABLE = 1 (register 00701h). Capability for this function through the 
AUX channel is indicated by BACKLIGHT_AUX_ENABLE_CAPABLE = 1 (register 00701h).  When 
AUX  capability is available, Backlight Enable is controlled by the BACKLIGHT_ENABLE bit (register 
00720h).  A Source sets this bit to 1 to enable (illuminate) the panel backlight. This bit does not affect other 
panel functions, such as the PWM logic. 
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Figure 3-8:  Control of Backlight via eDP Connector Interface 
 

Table 3-19 summarizes the backlight adjustment modes that are available with eDP Version 1.2 or higher 
when the TCON is used for backlight adjustment (refer to Figure 3-7 above).  Both backlight brightness and 
backlight PWM frequency control options are shown.  

Note when BACKLIGHT_BRIGHTNESS_CONTROL_MODE is cleared to 00 (register 00721h, bits 1-0), 
the PWM input is passed through the TCON as shown in Figure 3-7, and does not bypass the TCON as 
shown in Figure 3-8.  This means the Backlight frequency can also be modified as per the capability bits in 
register 00721h. 

The Dynamic Backlight Control (DBC) and Color Engine modes are not listed in Table 3-19 because when 
they are available, they are available for any of the modes supported. 

It should be noted that some panel implementations will allow the backlight brightness to be controlled by 
both the eDP connector PWM input (through the “BL_PWM_DIM” pin) and DPCD register(s) 00722h-
00723h (see Table 3-5).  This is sometimes known as the “product” function. When this capability is 
specified and the mode is set (see BACKLIGHT_BRIGHTNESS_CONTROL_MODE ‘11’ in Table 3-19), 
the backlight brightness level is the numeric product of the PWM input duty cycle and DPCD register value 
(registers 00722h and 00723h).  So, for example, if the PWM input cycle is 50%, and the DPCD register 
00722h is set to “10000000” or 80h (using 8 bit mode) which also represents a value of 50%, then the 
backlight brightness value will be 25%.  This is determined by the equation (PWM duty cycle) * (DPCD 
register value) = (backlight value), or in this example (0.5)*(0.5) = (0.25). 
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Table 3-19: Summary of Backlight Control Modes Using DPCD Registers in Table 3-5 
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The following provides an overview on how the LCD panel backlight frequency is programmed using 
DPCD registers listed in Table 3-5.  

 

27 MHz
Reference

Clock

PWM Generator:
Divider used to create 

backlight dimming 
PWM signal

Divide by PDivide by F

Pre-scaling Frequency 
Divider: used to pre-
scale backlight PWM 

cycle frequency

Backlight
Frequency

1 to 16 bit divider
(divider range is 2 to 65,536)

8 bit divider
(divider range is 1-255)  

Figure 3-9:  TCON Circuit Blocks the Determine Panel Backlight Frequency 
 

Please refer to Figure 3-9.  The mechanism used for backlight brightness control is the PWM (pulse width 
modulation) generator.  For eDP v1.2 or higher, the number of bits that can be used to control the PWM 
generator is adjustable over a range of 1 to 16.  For the purpose of simplifying this discussion, we will refer 
to this number of bits as the value ‘Pn’ 

In reference to Table 3-5: 

Pn = Bits 4:0 of EDP_PWMGEN_BIT_COUNT (Register 00724h) 

Min Pn = Bits 4:0 of EDP_PWMGEN_BIT_COUNT_CAP_MIN (Register 00725h) 

Max Pn = Bits 4:0 of EDP_ PWMGEN_BIT_COUNT_CAP_MAX (Register 00726h) 

A larger Pn value (meaning more PWM generator control bits) will provide a finer backlight adjustment 
(increased granularity), but will also limit the maximum backlight frequency as will be described later 
below.  The main points about setting Pn are: 

• The number of dimming steps available for brightness control is 2Pn.  So for example, if Pn = 10, 
then the number of dimming steps available will be 210 = 1024. 

• The divider ratio ‘P’ (referring to Figure 3-9) is also equal to 2Pn.  So again, if Pn = 10, the value of 
P will be 1024. 

The Pre-scale divider shown in Figure 3-9 is used to set backlight frequency, in conjunction with the ‘P’ 
divider value described above.  The actual backlight frequency is determined by the following equation: 

Backlight Frequency = (27 MHz) / (F * P) 

 Where  F = the pre-scale divider ratio 

P = the PWM Generator divider ratio. 

The value (F * P) represents the total divider ratio that is applied to the 27MHz reference clock.  The 
27MHz reference clock is an internal signal for backlight PWM signal generation and is derived in an 
implementation specific manner. 

An increase in the Pn value will decrease the maximum possible backlight frequency. Again for example, if 
Pn = 10, then P = 1024.  The maximum backlight frequency that can be achieved is when F = 1.  Therefore 
for this example, the maximum backlight frequency is 

Maximum Backlight Frequency = (27 MHz) / 1024 = 26.4 kHz. 
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Allowing Pn to be adjustable provides the flexibility of backlight dimming granularity vs. maximum 
backlight frequency. 

Referring back again to this definition:  Backlight Frequency = (27MHz) / (F * P) 

With P being fixed by the choice of Pn, the backlight frequency is then adjusted by F.  

In reference to Table 3-5: 

Pre-Divider value “F” is an 8 bit value defined by: 

Bits 7:0 of EDP_BACKLIGHT_FREQ_SET (Register 00728h) 

A given LCD panel will normally have a limited range of backlight frequency capability.  To limit the 
programmable frequency range, limitations are placed on the allowable total divider ratio with the Sink 
device.  The total divider ratio limits are with the Sink device expressed as follows: 

The (F * P) minimum value is defined by the 18 bit value defined by this set of registers: 

Bits 7:0 of EDP_BACKLIGHT_FREQ_CAP_MIN_MSB (Register 0072Ah) 

Bits 7:0 of EDP_BACKLIGHT_FREQ_CAP_MIN_MID (Register 0072Bh) 

Bits 1:0 of EDP_BACKLIGHT_FREQ_CAP_MIN_LSB (Register 0072Ch) 

The (F * P) maximum value is defined by the 18 bit value defined by this set of registers: 

Bits 7:0 of EDP_BACKLIGHT_FREQ_CAP_MAX_MSB (Register 0072Dh) 

Bits 7:0 of EDP_BACKLIGHT_FREQ_CAP_MAX_MID (Register 0072Eh) 

Bits 1:0 of EDP_BACKLIGHT_FREQ_CAP_MAX_LSB (Register 0072Fh) 

3.10 LCD Panel Self-Test (Informative) 
Many TCON devices will include an embedded LCD panel self-test mode.  The self-test mode is designed 
to help the system integrator identify the root cause of abnormal display operation without the use of 
complicated debug tools.  LCD video-related failure modes can usually be associated with major subsystem 
blocks including the GPU board, video cable/connector, and LCD components.  In an eDP device, the LCD 
panel self-test is initiated through AUX Channel registers using OEM/ODM system diagnosis tools or via 
the LCD Self-Test pin on the connector. 

A typical LCD test sequence consists of five sequencing color patterns during a two second interval as 
illustrated in Figure 3-10. Each color pattern should display the native screen size. Common color definition 
is shown in Table 3-20. 

The self-test mode can be enabled in one of two ways: 

1. If the LCD_Self_Test pin as listed in Table 6-1 through 6-4 is enabled with this function, as 
indicated by bit 3 in DPCD register 00701h (see Table 3-5), the self-test mode can be enabled by 
forcing this pin to logic level 1.  If the LCD_Self_Test pin is not enabled or not used it can be left 
unconnected. 

2. If the PANEL_SELF_TEST_AUX_ENABLE_CAPABLE bit of DPCD register 00701h is set to 1 
(See Table 3-5), then the PANEL_SELF_TEST_ENABLE bit in DPCD register 0010Ah can be 
used to enable the self-test mode. 

The use of either method (1) or (2) above will over-ride other video modes including normal video (when 
valid video data is received) or Black Video (which may be generated automatically when invalid video data 
is being received, or enabled through the BLACK_VIDEO_ENABLE bit of register 00720h listed in Table 
3-5). 
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Figure 3-10:  LCD Panel Self-Test Patterns 
 

Table 3-20:  LCD Self-Test Color Square Definition 

Colorimetry Dynamic 
Range 

 White 

Pattern 

Black 

Pattern 

Red 

Pattern 

Green 

Pattern 

Blue 

Pattern 

18bpp RGB VESA R 63 0 63 0 0 
G 63 0 0 63 0 
B 63 0 0 0 63 

24bpp RGB VESA R 255 0 255 0 0 
G 255 0 0 255 0 
B 255 0 0 0 255 

 

White Black Red 

Green Blue 

2  sec 2  sec 

2  sec 

2  sec 2  sec 
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4 Panel Self Refresh (PSR) 
Panel Self Refresh (PSR) is an optional feature for both Sinks and Sources.  To be implemented within a system, 
both Source and Sink must support PSR.  

The Panel Self Refresh feature enables system-level power savings when the displayed image remains static for 
multiple display frames. The Sink stores a static image locally in the Remote Frame Buffer (RFB) within the Sink, 
and displays this image from the RFB, while the eDP Main Link may be turned off.  Other Source functions may 
also be powered down for further power savings. 

4.1 Architecture Overview 
 

 
Figure 4-1: Panel Self Refresh System-level Diagram 

In PSR system architecture, the eDP link and the Sink resident RFB state are considered to be independent 
resources. The Source is responsible for functional correctness.  For example, while the Source may choose to 
enable the RFB for display refresh without turning the eDP Main Link off, the Source should not turn off the Main 
Link without first enabling the RFB for display refresh.  

The terms active frame and video frame are used multiple times in this specification. Video frame as shown in 
Figure 4-2 constitutes vertical blank period, horizontal blank period and active pixel data. It spans from the first BS 
sequence of the vertical blank to the last active pixel of the last active line.  

Active frame constitutes only active pixel data. It starts with the first pixel after the first BE at the end of the 
vertical blank period and continues to the last active pixel of the last active line excluding the horizontal blank 
period of each horizontal line.  Horizontal blank period starts from the BS sequence and ends with BE, and 
includes the BS sequence and BE of each horizontal line. 
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Figure 4-2: Pictorial Representation of Video Frame and Active Frame 

 

4.1.1 Source Responsibilities 
A Source device is responsible for determining when the displayed image is static, sending PSR Source state 
indication to the Sink. The Source sends PSR active state indication to the Sink, along with a complete active 
frame to capture.  

The Source is responsible for sending the PSR state in a secondary data packet (SDP) for RFB management in the 
Sink. The SDP format used for PSR is defined in Section 3.5. The Source is also responsible for Source transmitter 
management. For additional power savings, the Source may turn its transmitter off while in Source PSR active 
state.  

The Source should ensure that system responsiveness to a user input that affects display, such as cursor movement, 
is not perceptibly impacted by the PSR feature.  

4.1.2 Sink Responsibilities 
A Sink is responsible for declaring its capabilities, providing current status, calculating CRC for a captured static 
frame and generating interrupts for transmission or RFB errors to the Source.  

The Sink is responsible for detecting PSR entry and exit events by tracking Source PSR state transitions. Upon 
detecting entry, the Sink must capture the entire static frame into the RFB and display from it until the Source 
indicates PSR inactive state. The Sink is responsible for switching from the active stream to the RFB and switching 
to locally generated timings on PSR entry without visual artifacts. The Sink is responsible for differentiating PSR 
entry from Main Link errors to provide correct event notification to the Source. 

While in PSR active state, the Sink is responsible for generating video frame timings locally, and tracking the 
Source PSR state for RFB management. If the Sink receives PSR inactive state from the Source, the Sink is 
responsible for performing timing re-synchronization and switching from the RFB to the active stream without 
visual artifacts and no added latency. 	
  

Note that timing re-synchronization means the Sink is driving the display from locally generated video timings 
while in the process of synchronizing to the timings generated by the Source. Both the Source and Sink are 
expected to be in frame timing synchronization at the end of timing re-synchronization. 
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4.2 Configuration 
A Sink declares its PSR capability in the “Sink PSR capability” DPCD registers. The default state of these registers 
is described in Section 3.4. The Source must read the Sink PSR capability registers to confirm it is a PSR capable 
device. After confirming the Sink’s PSR capability, a Source may update the Sink PSR configuration registers 
such as “Source transmitter state in PSR active”, “CRC verification in PSR active” and “Frame capture indication” 
if it chooses to change their default settings and then enable the PSR function. Default settings for Sink PSR 
configuration registers are described in Section 3.4.   

A Sink must be ready to correctly process the first SDP with Video Stream Configuration (VSC) packet revision 
#2 received after it has ACKed a PSR function enable. VSC packet revision #2 contains PSR control data. It will 
be referred to as a PSR control packet in the rest of this document, and the SDP with PSR control packet will be 
referred to as a PSR SDP.  Refer to Section 3.5 for a description of the VSC packet revision #2. The Source must 
not send an SDP with PSR control packet until it has received an ACK from the Sink for the PSR function enable 
AUX write. 

Note that this configuration happens through AUX channel read/write commands. This may be done while the 
Sink is displaying active video, and the Sink must continue to correctly display video. 

 

Source Sink
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  sink	
  PSR	
  
capability	
  DPCD	
  register	
  

Sink	
  returns	
  sink	
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ACK	
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  sink

 
Figure 4-3: PSR Configuration 

A Source may change the PSR configuration registers anytime while the PSR function is disabled. While the PSR 
function is enabled, if the Source chooses to change any PSR configuration registers, it must first disable the PSR 
function, change them and then re-enable the PSR function. If the Sink is not ready to process the PSR enable, it 
may NAK using the existing AUX policy. The PSR function may be disabled by the Source at any time.  

If a Sink chooses to change any of its PSR capability registers, it may first update the PSR capability registers, and 
then notify the Source by setting the “Sink PSR capability change” PSR ESI register to “1” and generating an 
IRQ_HPD. The Source must clear the “Sink PSR capability change” PSR ESI register by writing “1” into this 
register. Sink PSR capability changes take effect only after the Source clears the “Sink PSR capability change” 
PSR ESI register. When the “Sink PSR capability change” PSR ESI register is set to “1”, the Sink must not update 
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any PSR capability registers until it is cleared by the Source. The PSR ESI register is described in Section 3.4 of 
this document. 

Detailed steps for making Sink PSR capability changes:  

(1) For changing PSR capabilities in the Sink, a Sink must update the PSR capability registers, set the “Sink PSR 
capability change” bit to “1” in the PSR ESI register and make a PSR capability change notification to the 
Source by generating IRQ_HPD.     

(2) The Source must read the “Sink PSR capability change” bit in the PSR ESI register after receiving IRQ_HPD. 
The Source may complete any current AUX transaction before reading the PSR ESI or PSR capability 
registers. Note that the Source is allowed to read the PSR ESI register even without receiving an IRQ_HPD. If 
a Sink receives a read request of PSR capabilities from the Source, while it is making any changes to the PSR 
capability registers, it must not allow the read to complete until the changes are complete.  A Sink may 
generate a NACK to keep the read from completing. 

(3) If the “Sink PSR capability change” bit in the PSR ESI register is set to 1, the Source must read the Sink PSR 
capability registers. The Source must exit the PSR active state if PSR is active and must disable the PSR 
function, if the PSR function is enabled. The Source must update the PSR configuration registers if they are 
impacted by the Sink PSR capability change, after disabling the PSR function. If there are no changes required 
in the Sink PSR configuration registers due to the Sink PSR capability changes, the Source may skip the 
update PSR configuration registers step and allow the Sink PSR capability changes to take effect as described 
in the following step. 

(4) The Source must clear the “Sink PSR capability change” bit in the PSR ESI register by writing “1” into the 
PSR ESI register to make the PSR capability changes effective. The Sink must not make any additional 
changes until the Source clears the PSR ESI register. The Sink should continue to function as it did before the 
ESI/IRQ_HPD with the current PSR configuration during this period of time, until the changes take effect.  

(5) The Source must enable the PSR function when it chooses to re-enter PSR.  
 

4.3 PSR Entry/Exit Protocols 
This section describes the protocols for PSR entry and exit events, and Main Link management during a PSR 
active state. 

When a Source needs to send the PSR state indication SDP while it is transmitting an active stream, it must send 
the PSR SDP during the blanking period. The Sink must track the Source PSR state transitions to detect entry and 
exit events. A Source must not send more than one SDP with the same PSR state indication in a video frame. A 
Source may send a maximum of two PSR SDPs with different PSR state indications in a video frame. The usage of 
sending two different state indications will be discussed in Sections 4.3.4 and 4.3.5.    

4.3.1 PSR States 
Separate PSR states are defined for the Sink and Source.	
  	
  

4.3.1.1 Source PSR States 
A Source supports six PSR states. 

68



 

VESA Embedded DisplayPort Standard    DISTRIBUTION TO NON-MEMBERS IS PROHIBITED      Version 1.3 

©Copyright 2008-2011 Video Electronics Standards Association                                                                             Page 58 of 81 

PSR_State	
  4:	
  PSR	
  
active	
  -­‐Single	
  frame	
  

update

PSR_State	
  2:	
  PSR	
  
transition	
  to	
  active	
  –	
  

static	
  frame	
  transmission

Source	
  chooses	
  to	
  
enter	
  PSR	
  active

PSR	
  function	
  
disabled	
  or	
  reset	
  

from	
  all	
  other	
  states

Source	
  chooses	
  to	
  
exit	
  PSR	
  active

PSR_State	
  3:	
  PSR	
  
active	
  –	
  no	
  RFB	
  update

Static	
  frame	
  completely	
  
transmitted	
  and	
  source	
  Tx	
  turn	
  
off	
  hold	
  period	
  requirement	
  met

Source	
  chooses	
  to	
  
abort	
  PSR	
  entry

PSR_State	
  0:	
  PSR	
  
disabled

PSR	
  function	
  enabled

PSR_State	
  1:	
  PSR	
  
inactive

Source	
  chooses	
  to	
  update	
  
RFB	
  without	
  exiting	
  PSR	
  

active

Source	
  chooses	
  to	
  
exit	
  PSR	
  active

Static	
  frame	
  completely	
  
transmitted	
  and	
  source	
  Tx	
  turn	
  
off	
  hold	
  period	
  requirement	
  met

PSR_State	
  5:	
  PSR	
  
exit

PSR	
  inactive	
  state	
  SDP	
  
transmitted	
  to	
  Sink

Source	
  indicates	
  to	
  enter	
  
deep	
  sleep	
  state	
  by	
  writing	
  
“02h”	
  in	
  DPCD	
  register	
  600

 
Figure 4-4: Source PSR States 

• PSR disabled (PSR_State 0): Source operates in normal operation. A Source must stay in this state until the 
PSR function is enabled. A Source must return to this state if the PSR function is disabled while in any other 
PSR states. A Source must not send any SDP with PSR control packet in this state.  

• PSR inactive (PSR_State 1): Source operates in normal operation. In this state, a Source may send a PSR SDP 
with PSR state set to inactive, and it must not send a PSR SDP with PSR state set to active. A Source stays in 
this state until it chooses to enter PSR active.    

• PSR transition to active – static frame transmission (PSR_State 2): A Source must send an SDP with PSR state 
set to active along with a static frame to capture into the RFB by the Sink in this state. The Source must go to 
the “PSR active – no RFB update” state after completely transmitting a static frame and the Source TX turn off 
hold period requirement is met. Refer to section 4.3.2 for details on Source TX turn off hold period. If the 
Source chooses to abort entering the “PSR active – no RFB update” state it must go to the PSR exit state and 
generate a PSR SDP with PSR inactive state from the PSR exit state. Note that the abort described here is only 
for entering the “PSR active – no RFB update” state and the Source must not abort transmission of an active 
frame in the middle of a video frame.  

• PSR active – no RFB update (PSR_State 3): A Source may turn off its transmitter or keep it active. Even when 
the transmitter is active, the Source may stop sending active pixels in this state. The Source must only send a 
PSR SDP with PSR active state when the transmitter is active and sending valid video frames.  

• PSR active – single frame update (PSR_State 4): A Source must enter this state for transmitting a static frame 
to update the RFB without exiting PSR active. In addition to static frame transmission, the Source must send a 
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single frame update notification in the SDP to the Sink in this state. Single frame update notification is 
described in detail in section 4.3.5.  

• PSR exit (PSR_State 5): When a Source chooses to exit PSR active from any PSR active states (states 3 and 4) 
or the PSR transition to active – static frame transmission state (state 2), it must enter the PSR exit state and 
generate a PSR SDP with PSR inactive state indication in a video frame. It must go to the PSR inactive state 
after transmitting the SDP with PSR inactive state indication to the Sink.  

 

A Source chooses when to enter the “PSR transition to active – static frame transmission” state based on an 
implementation dependent algorithm.  Determination of the exit condition from PSR active states is 
implementation specific and is out of scope for this spec.  When this document refers to PSR active instead of 
actual state names it means the Source is in one of the two PSR active states (PSR_State 3 or PSR_State 4).  

4.3.1.2 Sink PSR States 
A Sink supports five PSR states.  Sink PSR states are shown in figure 4-5.  
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Figure 4-5: Sink PSR States 

 

Sink PSR states: 

• PSR inactive state (PSR_State 0): Sink is in normal operation. When an active stream is received from a 
Source, a Sink displays it and drives the display with Source timings.  If the Source does not provide any video 
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data, the Sink is expected to display black video as described in section 5. A Sink remains in this state until the 
Source enables the PSR function in the Sink and sends a PSR SDP with PSR active state indication. While in 
Sink PSR_States 2, 3 or 4, if the PSR function is disabled, the Sink must return to this state through PSR_State 
4. While in Sink PSR_State 1, if the PSR function is disabled, the Sink must return to this state directly. 

• Transition to PSR active – capture and display (PSR_State 1): In this state, a Sink captures the static frame into 
the RFB while displaying it on Source timings. The Sink switches to locally generated timing before BS of the 
9th line following the last line of the captured static frame, unless there is an abort.  

• PSR active – display from RFB (PSR_State 2): A Sink displays the captured static frame in the RFB and 
drives the display with locally generated timings. The Sink discards pixel data from the Source, even if it is 
present, in this state.  

• PSR active – capture and display; on Sink timings (PSR_State 3): In this state, a Sink captures a static frame 
into the RFB while displaying from the RFB.  The Sink drives the display with locally generated timings in 
this state. 

• Transition to PSR inactive – capture and display; timing re-synchronization (PSR_State 4): In this state, a Sink 
transitions from locally generated timing to the Source timing.  The Sink must display the incoming active 
frames from the Source with no visible glitches/artifacts.  If PSR active is signaled by the Source before the 
transition to Source timing is completed, the Sink enters PSR_State 3. 

4.3.2 PSR Entry 
To initiate PSR entry, a Source must send a PSR active state indication in a PSR SDP during the vertical blanking 
period. The Sink may have to power up resources to capture the active frame into the RFB upon receiving a PSR 
SDP with PSR active indication, if they are not powered up already. The time required for the Sink to power up the 
resources and be ready to capture an active frame into the RFB is referred to as the PSR entry setup time. The Sink 
must declare this in the “PSR setup time” field of the Sink PSR capability registers as described in Section 3.4. A 
Source must read this register during configuration and use it for determining if the Source is capable of sending a 
PSR SDP with PSR active state with a setup time before the active frame starts that meets the PSR entry setup 
time.  

If the Source determines that a PSR SDP with PSR active state indication can be sent before the PSR entry set up 
time declared by the Sink, it must indicate to the Sink to capture the active frame of the video frame the SDP is 
sent in, as shown in Figure 4-6, by clearing the “Frame capture indication” field of the PSR configuration DPCD 
register in the Sink. The Source must clear this DPCD register before the PSR function is enabled in the Sink PSR 
configuration DPCD register, as described in Section 4.2. The “Frame capture indication” field of the Sink PSR 
configuration DPCD register is described in Section 3.4. When a Sink receives a PSR SDP with a PSR control 
packet, it must detect the Source PSR state transition from inactive to active and capture the following active frame 
within that video frame into the RFB. If the Source sends a PSR SDP with PSR inactive state before the end of the 
first horizontal line of frame “n+1”, the Sink must abort PSR entry and display from the video stream on the Main 
Link. Refer to Section 4.3.4 for more details about PSR entry abort.  

 

 
Figure 4-6: PSR Entry for Source TX Off Case 
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If the Source determines that a PSR SDP with PSR active state indication can’t be sent before the PSR entry setup 
time, it must indicate to the Sink to capture active frame “n+1” instead of “n” by setting the “Frame capture 
indication” field of the Sink PSR Configuration DPCD register. A Source must program this DPCD register before 
the PSR function is enabled as described in Section 4.2. In this case the Source must send a PSR SDP with PSR 
active state in video frame “n” for capturing active frame “n+1” into the RFB.  

When the frame capture indication field is set to 1, and a Sink receives a PSR SDP with PSR active state indication 
in video frame “n”, the Sink must capture active frame “n+1”. The Source must send a PSR SDP with PSR active 
state indication in video frame “n+1” also. If the Source sends a PSR inactive state indication before the end of the 
first horizontal line in frame n+2, the Sink must abort PSR entry and display from the video stream on the Main 
Link. PSR entry abort is described in detail in Section 4.3.4. 

A Sink must switch to locally generated timings and display from the RFB after PSR entry is completed. 

 

 
Figure 4-7: PSR Entry when Source can’t Send PSR Active SDP before Setup Time 

 

While a Sink is in a PSR active state, if the Source writes “02h” into DPCD register 600h, the Sink must enter 
power-save mode. 

4.3.2.1 PSR Entry Link Management 
A Source may keep its Main Link transmitter active or turn it off upon entering a PSR active state. A Source must 
indicate which option it chooses in the “Source transmitter state in PSR active” bit of the PSR configuration 
registers in the Sink DPCD registers described in section 3.4.  By default this bit must be cleared to 0 (Source TX 
off). A Source must update the “Source transmitter state in PSR active” DPCD bit to 1 if it chooses to keep its 
Main Link transmitter active, before enabling the PSR function as described in Section 4.2. 

4.3.2.1.1 Source Transmitter off 
A Source may turn its transmitter off after the BS sequence of the 9th line of video frame “n+1” as shown in figure 
4-6. If the “Frame capture indication” field of the DPCD registers is set by the Source, the Source may turn its 
Main Link transmitter off after the BS sequence of the 9th line in video frame “n+2” as shown in figure 4-7. This 
period is referred to as the “Source TX turn off hold period” within this document. 

If the Main Link transmitter is turned off after the Source TX turn off hold period and the “Source transmitter state 
in PSR active” field in the DPCD registers is cleared to 0, the Sink must not generate a loss of sync IRQ_HPD to 
the Source, and the SINK_STATUS bit (bit 0 of DPCD register 00205h) must maintain its value of ‘1’.  If the 
“Source transmitter state in PSR active” bit is set to 1, the Sink must generate a loss of sync IRQ_HPD as it would 
normally, and the SINK_STATUS bit must be reset to ‘0’. Upon receiving a loss of sync IRQ_HPD, a Source must 
take corrective action as described in DP1.2 section 2.9.3.5.  
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A Source may send a PSR SDP with PSR control data during the Source TX turn off hold period if the Source 
chooses to send any additional information such as CRCs to the Sink before the Source Main Link transmitter is 
turned off. The PSR state must be set to active in this SDP unless the Source chooses to abort PSR entry. PSR 
entry abort is described in section 4.3.4.  

If a Source chooses the Sink to perform CRC check by setting the “CRC verification in PSR active” field of the 
Sink DPCD registers to “1” and if the Source CRCs for the static frame are not available until multiple video 
frames later, the Source must keep its Main Link transmitters active even after the Source TX turn off hold period. 
After the Sink receives all required data including CRCs for the static frame from the Source, it may turn its Main 
Link receiver off even before the Source TX turn off hold period requirement is met.  Refer to Figure 4-13 and 
Figure 4-14 for the CRC SDP timing. 

4.3.2.1.2 Source	
  Transmitter	
  Active	
  
As described in the DP 1.2 , section 5.2.5, a Source device may keep transmitting an Idle Pattern over the Main 
Link even when there is no video stream to transmit. The Source device may start the transmission of a video 
stream without initiating Link Training. Therefore, when the “Source transmitter state in PSR active” field in the 
DPCD registers is set to 1, the Sink device must keep its Main Link receiver active as long as it is receiving either 
a video stream or Idle Pattern and as long as it keeps the HPD signal asserted. 

If the Source keeps the Main Link transmitter active and transmits valid video frames, it must send a PSR SDP 
with PSR state set to active on every video frame. The active frame data may be invalid. The Sink must ignore the 
active frame data and display from the RFB.  

If the Source keeps the Main Link active and transmits an Idle Pattern, as described in DP1.2, section 2.2.1.1, the 
BS framing sequence must be periodically (every 213

 or 8,192 symbols) inserted for active links with no main 
video stream data to send. The Source must replace every 512th BS sequence with an SR (or CPSR). It is optional 
for the Source to send a PSR SDP while transmitting Idle Patterns. The Sink must ignore a PSR SDP while 
receiving an Idle Pattern. Refer to section 3.5 for details on the VSC packet revision number.    

A Source must not switch to an Idle Pattern if it hasn’t completely sent the required information to the Sink in a 
PSR SDP, such as CRCs when “CRC verification in PSR active” is set to 1. 

4.3.3 PSR Exit 
To exit from a PSR active state, a Source must send a PSR SDP with PSR inactive state indication to the Sink. The 
Sink must detect the Source PSR state transition from active to inactive to detect the PSR exit event and display 
active video from the eDP link. As shown in the state diagram in Figure 4-5, a Sink goes through the Sink 
“Transition PSR inactive - capture and display timing re-synchronization” state for switching to link timings. The 
Sink must support PSR re-entry during timing re-synchronization if the Source PSR state changes to active. The 
Sink must display the active frames received from the Source with no visible glitches/artifacts and no discernable 
loss of data on the display during timing re-synchronization.  

A Sink must exit from a PSR active state when the Sink power management state machine transitions to the OFF 
state (power state 4) to handle cases such as a system crash.  The Sink power management state machine is 
described in detail in Figure 5-2 of DP v1.2. If the Sink exits PSR active in this fashion, it must automatically reset 
the PSR enable control bit to a value of 0.  

A PSR SDP that carries PSR state indicating inactive may be sent during the vertical or horizontal blanking 
periods.  

A Sink may turn off the RFB and the associated functions such as PLLs, local timing generators, etc., after 
entering the PSR inactive state for power savings. 

4.3.3.1 PSR Exit Link Management 
When the Source is in a PSR active state, there are two cases to consider for PSR exit link management – (1) 
Source Main Link transmitters off and (2) Source Main Link transmitter active. 
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4.3.3.1.1 Source Transmitter Off 
If the Source Main Link transmitter is off, upon detecting conditions for PSR exit, a Source must wake the Sink by 
writing “01h” to DPCD address 600h of the Sink device via the AUX channel. The Sink must send an ACK after 
powering up its Main Link RX and prepare for link training. Link training is optional and the Sink declares if it is 
required in the “link training requirement of Sink on PSR exit” field in the DPCD PSR capability registers as 
described in Section 3.4.  

If link training is not required, the Source may omit the training phase of link bring up, and move directly to 
transmission of Idle Patterns. The Source must generate at least 5 Idle Patterns prior to the first valid data (SDP, 
MSA/VBID/MVID/MAUD or active video frame) sent. The first Idle Pattern sent may start with either a BS or SR 
sequence.  After a minimum of 5 Idle Patterns have been sent, prior to sending the first valid data, the Source is 
required to send an SR sequence and thereafter maintain the “every 512th BS sequence must be replaced by SR 
sequence” policy as described in Section 2.2.1.2 of DP v1.2. The Sink must perform clock recovery and symbol 
lock within five Idle Patterns, instead of using training patterns. The Sink must perform scrambler synchronization 
after receiving the SR sequence to correctly receive the first valid data. 

 

 
Figure 4-8: PSR Exit Link Management With No Link Training 

 

If link training is needed, a Source initiates link training after receiving an ACK from the Sink, and after satisfying 
the Main Link common mode pre charge time.  

In both of the above cases, if the Source doesn’t receive a valid ACK from the Sink after writing “01h” to DPCD 
address 600h, the Source must retry the AUX write until a 1ms wake up time out period expires, before taking 
corrective action in an implementation dependent manner. The 1ms wake up time out restriction is applied only to 
PSR Sinks when the PSR function is enabled.  

The Sink must properly handle an SR sequence received after link training is completed. 

Note that the Source is not required to write “02h” into register 600h when turning off the Main Link upon PSR 
entry.  
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Figure 4-9: PSR Exit Link Management 

 

As described in DP v1.2, Section 2.9.3.4, after Link Training is successfully completed (which means the 
DisplayPort receiver is synchronized to the incoming Main Link data) and before transport of a main video stream 
starts, the Source Main Link transmitter must send at least five Idle Patterns.  

 

After link training and sending five Idle Patterns, a Source may take one of the following actions.  

(1) The Source may continue to send Idle Patterns. The Sink must continue to display from the RFB until it 
receives a Source PSR inactive state indication in a PSR SDP in a valid video frame. If the Sink 
receives a PSR SDP during an Idle Pattern, it must ignore the SDP. The Source must send a PSR SDP 
with PSR inactive state in a video frame to indicate PSR exit to the Sink. Upon receiving a Source PSR 
inactive state indication, the Sink must exit the “PSR active – display from RFB” state and display 
active frames from the Main Link. 
 

(2) The Source may send active video frames. There are three sub-options in this case 
 

a. The Source may send a PSR SDP with PSR inactive state on the first video frame, telling the 
Sink to exit immediately from the “PSR active – display from RFB” state. This is the desired 
method for exiting PSR active. The Sink must exit the PSR active state and display active 
frames from the Main Link. 
 

b. The Source may send a Source PSR active state indication in a PSR SDP in one or multiple 
video frames. In this case, the Sink must ignore the active frames received on the eDP Main 
Link and must continue to display the static frame from the RFB until the Source sends a PSR 
inactive state indication. When the Source PSR inactive indication is received from the 
Source, the Sink must exit the “PSR active – display from RFB” state and display active 
frames from the Main Link.  

 
c. In recovering from an error, the Source may not send a PSR SDP with PSR active state in the 

vertical blank period of the first two frames. In this case, the Sink must exit the “PSR active – 
display from RFB” state after the vertical blank period of the second frame and display active 
frames from the Main Link. The Sink must not capture or display the active frames on the 
Main Link until it detects two frames with no PSR SDPs and exits from PSR active. This is an 
error case and is not a desired normal way to exit PSR active.  

 

If a the Source supports modes of operation that are not PSR aware, it must always write 01h to DPCD register 
600h before any mode set sequences in non-PSR aware modes of operation, to ensure PSR exit in the Sink. 

4.3.3.1.2 Source Transmitter Active 
If the Source Main Link transmitter remains active, the Source may send Idle Patterns or valid video frames with a 
PSR SDP that carries PSR state.  The Sink must keep the Main Link receiver active as long as it is receiving either 
a video stream or Idle Pattern and as long as it keeps the HPD signal asserted.  
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When the Source is sending valid video frames, it must send a PSR SDP with PSR active state indication in every 
video frame. If the Source chooses to exit PSR active, it must send a PSR SDP with PSR inactive state indication. 
While receiving valid video frames, the Sink must monitor all PSR SDPs for Source PSR state transition from 
active to inactive in order to detect PSR exit. The Sink must also exit PSR active if it doesn’t receive a PSR SDP 
for two consecutive video frames; this is an error case and should not be used in normal operation. Upon detecting 
PSR exit, the Sink must exit the “PSR active – display from RFB” state, and display active frames from the Main 
Link.  

When the Source is sending Idle Patterns, it is optional for the Source to send a PSR SDP. The Sink must ignore all 
PSR SDPs while receiving an Idle Pattern. Refer to section 3.5 for details on the VSC packet revision number.   To 
exit from PSR active, the Source must switch from Idle Patterns to a valid video frame and send a PSR SDP with 
PSR inactive state indication in that video frame as described in the previous paragraph. 

4.3.4 PSR Entry Abort 
If a Source chooses not to enter PSR active after sending a PSR SDP with PSR active state indication to the Sink, it 
may abort PSR entry, or enter PSR active and exit on the subsequent video frames.  

To abort PSR entry, when “Source transmitter state in PSR active” is cleared to “0”, the Source must send a PSR 
SDP with PSR inactive state before the end of the first horizontal line in video frame “n+1” as shown in figure 4-
10 and continue to send active frames on the  Main Link. When the “Frame capture indication field” is set to 1, the 
Source may abort before the end of the first horizontal line in frame “n+2”. The Sink must return to the PSR 
inactive state from the “Transition to PSR active - capture and display” state and drive the display with the active 
stream received on the Main Link, using Source timings. The Sink may turn off the RFB and the associated 
functions such as PLLs, local timing generators, etc., after entering the PSR inactive state for power savings. 

If the Source chooses to enter PSR active and then exit, it may exit PSR active as described in Section 4.3.3.1.    

 
Figure 4-10: PSR Entry Abort for Source TX Off Case 

 

When “Source transmitter state in PSR active” is cleared to “0” and the Source sends a PSR SDP with inactive 
state to abort PSR entry after the end of first horizontal line, it is an error condition and if the Sink detects it, it may 
send an IRQ_HPD to indicate the error. 

When “Source transmitter state in PSR active” is set to “1”, the Source may abort PSR entry by sending a PSR 
SDP with PSR inactive state in the same video frame as the static frame, or exit PSR active by sending a PSR SDP 
with PSR inactive on the following video frames. 
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4.3.5 Single Frame Updates 
While the Sink is in a PSR active state, to update the RFB with a single static frame without exiting Sink PSR 
active, the Source may send a PSR SDP with Source PSR inactive and a second SDP with Source PSR active in 
the same video frame.  

The Source may optionally set the “Update RFB” bit in the PSR SDP to indicate a single frame update instead of 
sending two SDPs in the same video frame. The Sink must ignore this bit if the Source PSR state is inactive or 
transitioning from PSR inactive to active state. If the Source PSR state is active and the Update RFB bit is set to 1, 
the Sink must capture the incoming static frame into the RFB, but should not perform timing re-synchronization. 
The following table describes the Sink actions for the Update RFB bit in the PSR SDP. 

 

 
Table 4-1: Sink Action for Single Frame Update 

When the Sink detects a single frame update notification from the Source, either through the Update RFB bit 
indication or PSR state inactive to active transition, it must only update the image in the RFB and should continue 
to run on locally generated timings. The Sink should not perform timing re-synchronization. 

When a Source chooses to send a single frame update, the Source Main Link transmitter may be active or turned 
off. The Source must bring up the Main Link before sending the static frame to the Sink for updating the RFB. 
Both cases are described below. 

A single frame update notification may be sent anytime during the vertical blanking period. For single frame 
updates, the Sink must ignore the “Frame capture indication” field of the Sink PSR configuration DPCD register, 
even if it is set to “1”, and capture active frame “n”. 

4.3.5.1 Source Transmitter Off 
For single frame updates when the Source transmitter is turned off, the Source must follow the steps described in 
Section 4.3.3 for bringing the Main Link up. After successful link training and sending Idle Patterns, the Source 
must send a single frame update notification to the Sink as described in section 4.3.5.  The Sink must capture the 
active frame into the RFB and display from it. The Sink should not perform timing re-synchronization. The Source 
may turn its Main Link transmitter off after the Source TX turn off hold period (after the BS sequence of the 9th 
line of the next video frame). 

4.3.5.2 Source Transmitter Active 
As described above, when a Sink receives a single frame update notification from the Source, it must capture the 
active frame into the RFB and display from it. The Sink should not perform timing re-synchronization. 

4.3.5.3 PSR Exit After Single Frame Update 
If a Source wishes to exit PSR right after a single frame update, the Source must send a PSR SDP with PSR 
inactive state indication to the Sink before the end of the 1st line in vertical blank of the next frame.   
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Figure 4-11: Single Frame Update Timing Shown with Optional SDP for PSR Exit  

 

4.3.6 Burst Single Frame Updates 
The single frame update mechanisms can be extended to multiple consecutive frames. A Source may send single 
frame updates for multiple consecutive frames to achieve burst single frame updates without exiting PSR active. 

If a Source wishes to burst single frame updates, after the initial single frame update, the Source must send PSR 
SDPs indicating a single frame update, either through the Update RFB bit indication or PSR state inactive to active 
transition, to the Sink before the end of the 1st line in vertical blank of the next frame.   

 

 
Figure 4-12: Burst Single Frame Update SDP Timing 

 

4.4 Error Management/Recovery 
This section describes the error reporting mechanism for three types of errors detected by the Sink. These are 
LINK CRC ERRORs, RFB STORAGE ERRORs and SINK INTERNAL ERRORs. CRC verification must be 
performed to identify transmission errors on the link. The Sink may verify the static image stored in the RFB for 
any storage errors. The Sink may use CRC verification for detecting storage errors in the RFB. RFB STORAGE 
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ERROR detection is implementation specific and is out of scope for this spec. Determination and detection of 
SINK INTERNAL ERROR is Sink implementation dependent and out of scope for this spec. 

There are two functions related to CRCs (1) CRC generation and (2) CRC verification. It is mandatory for the Sink 
to generate CRCs upon receiving a static frame while in any of the Sink PSR active states regardless of what is 
programmed in TEST_SINK_START in the TEST_SINK DPCD register. TEST_SINK_START is a non-PSR 
DPCD register described in DP v1.2. This register is used to start CRC calculation in the Sink. CRC calculation is 
performed as described in DP v1.2. A 16 bit CRC is generated per color component, on active pixels only.  

The Source must indicate whether verification for LINK CRC ERRORS must be performed by the Sink or not, by 
programming the “CRC verification in PSR active” bit in the Sink’s PSR configuration DPCD register. The “CRC 
verification in PSR active field” is described in section 3.4. It is optional for the Source to generate CRCs or 
perform CRC verification. The Sink must support CRC generation and verification methods as described below. 

Notification for LINK CRC ERROR and RFB STORAGE ERROR are synchronous events. They are discussed in 
detail in Sections 4.4.1 and 4.4.2. SINK INTERNAL ERROR notification is asynchronous.  

If Sink detects a “SINK INTERNAL ERROR”, it may indicate the error to the Source by reporting a value of “7” 
in the Sink panel self  refresh status field of the Sink status DPCD register. If the Sink reports SINK INTERNAL 
ERROR, it must generate an IRQ_HPD to the Source. The Source may read the “Sink panel self refresh status” 
DPCD register and disable the PSR function to clear the SINK INTERNAL ERROR indication. The Sink must 
ensure that it doesn’t change the “Sink panel self refresh status” DPCD register from “7” until the PSR function is 
disabled by the Source. At this point the Source may take an action in an implementation dependent manner. Note 
that a state with encoding “7” is not shown in the Sink PSR state diagram in figure 4-5. Refer to section 3.4 for 
details on the “Sink panel self refresh status” field.   

If a Source receives an IRQ_HPD, while in a PSR active state, and can’t identify the cause for the IRQ_HPD, 
based on sink status registers, the Source may take an implementation dependent action.  One such action may be 
to exit PSR active and then re-enter PSR active. 

4.4.1 CRC Verification Performed in Source 
If a Source chooses to perform CRC verification in the Source, the “CRC verification in PSR active” bit of the 
Sink configuration DPCD register must be cleared to 0. The Sink must ignore any CRCs and the CRC Valid bit 
sent in a PSR SDP if the Source chooses to perform CRC verification in the Source.  

When a Sink is in any of the PSR active states, the Sink must calculate CRCs for the static frame received on the 
link, update the DPCD registers TEST_CRC_R_Cr, TEST_CRC_G_Y and TEST_CRC_B_Cb, and indicate that 
CRCs for the received static frame are calculated and stored in the DPCD by incrementing TEST_CRC_COUNT 
in the TEST_SINK_MISC register. These registers and mechanism are described in the DP 1.2 spec. These 
registers are in the non-PSR DPCD range. If the Sink chooses to include RFB STORAGE ERROR completion to 
increment TEST_CRC_COUNT, it must wait for CRCs calculation and RFB STORAGE ERROR detection 
completion before incrementing TEST_CRC_COUNT.   

The TEST_CRC_COUNT register must be reset on either one of these events: 

(1) PSR inactive to active transition – after receiving a PSR SDP with PSR active while the Sink is in a PSR 
inactive state 

(2) Single frame update notification as described in section 4.4.5. 
 

A Sink must complete the CRC calculation and update the LINK CRC ERROR bit of the ERROR STATUS 
DPCD register before the end of video frame “n+1” after the static frame “n” is completely received on the link. 
Note that the Sink may update TEST_CRC_COUNT before the end of video frame”n+1” for early indication.  

 

A Sink may verify the static image stored in the RFB for any errors in an implementation dependent manner. The 
Sink may update the RFB STORAGE ERROR bit of the ERROR STATUS DPCD register if it detects any errors 
before the end of video frame “n+1” after the static frame “n” is completely received on the link.  
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The Source may read the CRCs and the RFB STORAGE ERROR bit from the Sink after the Sink indicates the 
CRCs and RFB STORAGE ERROR bit are ready within one frame time by incrementing the 
TEST_CRC_COUNT or the Source may wait one video frame after completely transmitting the static frame and 
then read the CRCs and the RFB STORAGE ERROR bit. In either of these options, the Source may compare the 
CRCs received from the Sink against the CRCs of the static frame generated locally at the Source. If they do not 
match or the CRCs are not available after the end of one video frame after transmitting the static frame or RFB 
STORAGE ERROR bit is set to “1”, the Source may take corrective action in an implementation dependent 
manner.  

4.4.2 CRC Verification Performed in Sink 
If the Source chooses the Sink to perform CRC verification, the “CRC verification in PSR active” bit of the Sink 
configuration DPCD register must be set to 1 by the Source. The Sink will honor the CRC valid bit in the PSR 
SDP by using the corresponding CRCs in the PSR SDP to verify the CRCs generated for the static frame in the 
Sink. The Sink must compute the CRCs within 1 video frame time after the static frame is received from the 
Source. 

A Source must send the CRCs of the static frame “n” after completely transmitting that video frame and, before the 
Source TX turn off hold period of video frame “n+2”.  If the Sink doesn’t receive valid CRCs before the “Source 
TX turn off hold period” of video frame “n+2”, or if the CRCs received from the Source do not match with the 
CRCs locally generated in the Sink, the Sink must set the “LINK CRC ERROR” bit to “1”. The Sink may perform 
verification on the static image stored in the RFB and update the “RFB STORAGE ERROR” bit of the ERROR 
STATUS register. If LINK CRC ERROR or RFB STORAGE ERROR is set to “1”, the Sink must generate an 
IRQ_HPD to the Source. Upon receiving an IRQ_HPD for a CRC error, the Source may take an action in an 
implementation-dependent manner.   

The Source must not send the CRCs of either the previous or current static frame to the Sink in the same video 
frame as the current static frame. If the Sink receives CRCs in the same video frame as a static frame, it is an error 
case and the Sink must ignore the CRCs.  

If the Sink receives a new static frame from the Source before CRCs for the previous static frame are received, the 
Sink must ignore the CRCs generated internally for the previous static frame and must generate CRCs for the new 
static frame and compare them with the CRCs received from the Source for the new static frame. If the Source 
transmits a new static frame before sending CRCs of a previously transmitted static frame, it must not send the 
CRCs of the previously sent static frames and it must only send the CRCs corresponding to the latest static frame 
that is captured into the RFB. 

If the Source sends burst single frame updates, it must not send CRCs until after the last static frame is sent.  

A PSR inactive indication aborts the CRC generation and verification process in the Source and Sink.  

The CRC SDP timing is shown in Figure 4-13 and Figure 4-14. 

The “LINK CRC ERROR” and “RFB STORAGE ERROR” bits must be reset on either one of these events: 

(1) PSR inactive to active transition – after receiving a PSR SDP with PSR active while the Sink is in a PSR 
inactive state. 

(2) Single frame update notification as described in Section 4.3.5. 
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Figure 4-13: CRC SDP Timing with Frame Capture Indication = 0 and for Single Frame Update 

 

 
Figure 4-14: CRC SDP Timing with Frame Capture Indication = 1 
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5 Power Sequencing 
The Power Up and Power Down Sequence is described in Figures 5-1 and 5-2, and Table 5-1.  Figure 5-1 
describes the Power Up/Down sequence for normal system operation.  Figure 5-2 describes the Power 
Up/Down sequence when the Source executes an AUX Channel transaction only, without the display of video 
(which might be performed to read EDID, for example). 
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Note: Manual control of Black Video (using DPCD register 00720h, bit 1) is a system implementation option. 

Figure 5-1:  eDP Interface Power Up/Down Sequence, Normal System Operation 
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Figure 5-2:  eDP Interface Power Up/Down Sequence, AUX Channel Transaction Only 
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Table 5-1:  eDP Panel Power Sequence Timing Parameters 

Timing 
Parameter Description 

Required 

By 

Limits 
Notes 

Min Max 

T1 
Power rail rise 
time, 
10% to 90% 

Source 0.5ms 10ms  

T2 

Delay from 
LCDVCC to 
automatic Black 
Video generation 

Sink 0ms 200ms 
Automatic Black Video generation prevents display 
noise until valid video data is received from the 
Source  (see Notes: 1 and 2 below) 

T3 
Delay from 
LCDVCC to HPD 
high 

Sink 0ms 200ms Sink AUX Channel must be operational upon HPD 
high (see Note: 3 below) 

T4 

Delay from HPD 
high to link 
training 
initialization 

Source - - Allows for the Source to read Link capability and 
initialize 

T5 Link training 
duration Source - - Dependant on the Source link training protocol  

T6 Link idle Source - - Min accounts for required BS-Idle Pattern. Max 
allows for Source frame synchronization. 

T7 

Delay from valid 
video data from 
Source to video on 
display 

Sink 0ms 50ms 

Max value allows for the Sink to validate video data 
and timing.  At the end of T7, the Sink will indicate 
the detection of valid video data by setting the 
SINK_STATUS bit to logic 1 (DPCD 00205h, bit 0), 
and the Sink will no longer generate automatic Black 
Video. 

T8 

Delay from valid 
video data from 
Source to 
backlight enable 

Source - - The Source must assure display video is stable 

T9 

Delay from 
backlight disable 
to end of valid 
video data 

Source - - 

The Source must assure backlight is no longer 
illuminated.  At the end of T9, the Sink will indicate 
the detection of no valid video data by setting the 
SINK_STATUS bit to logic 0 (DPCD 00205h, bit 0), 
and the Sink will automatically display Black Video. 
(See Notes: 1 and 2 below) 

T10 

Delay from end of 
valid video data 
from Source to 
power off 

Source 0ms 500ms  

T11 
Power rail fall 
time, 
90% to 10% 

Source - 10ms  

T12 Power off time Source 500ms -  
 

Note 1: The Sink must include the ability to automatically generate Black Video autonomously. The Sink must 
automatically enable Black Video under the following conditions:  

 Upon LCDVCC power-on (within T2 max) 

 When the “NoVideoStream_Flag” (VB-ID Bit 3) is received from the Source (at the end of T9) 
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 When no Main Link data, or invalid video data, is received from the Source.  Black Video must be 
 displayed within 50ms (max) from the start of either condition. Video data can be deemed invalid 
 based on MSA and timing information, for example. 

Note 2: The Sink may implement the ability to disable the automatic Black Video function, as described in Note 1, 
above, for system development and debugging purposes. 

Note 3: The Sink must support AUX Channel polling by the Source immediately following LCDVCC power-on 
without causing damage to the Sink device (the Source can re-try if the Sink is not ready).  The Sink must be able 
to respond to an AUX Channel transaction with the time specified within T3 max. 
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6 eDP Connector Pin Assignments 
Standardized pin assignments for eDP are provided in Tables 6-1, 6-2, 6-3, and 6-4.  It is up to the 
manufacturer to select the eDP pin assignment appropriate for the panel configuration.  This selection is 
primarily determined by the required number of Main Link lanes and the backlight configuration.  The 
manufacturer will also select a connector type and connecting cable wire gauge appropriate for the panel’s 
supply and ground current requirement.  There are a variety of available connectors that have been qualified 
for eDP application. 

When only a single lane is used on a connector that supports two lanes (Tables 6-1, 6-2, and 6-3), Lane 0 will 
be connected and Lane 1 will remain unconnected.  When only two lanes are used on a connector that 
supports four lanes (Table 6-4), Lanes 0 and 1 will be connected while Lanes 2 and 3 will remain 
unconnected.   

Table 6-1:  20-Pin eDP Pin Assignment for CCFL Backlight (1 or 2 Lane eDP) 
Pin Signal Name Description 

1 NC - RESERVED Reserved for LCD manufacturer’s use 
2 H_GND High Speed Ground 
3 Lane1_N Complement Signal Link Lane 1 
4 Lane1_P True Signal Link Lane 1 
5 H_GND High Speed Ground 
6 Lane0_N Complement Signal Link Lane 0 
7 Lane0_P True Signal Link Lane 0 
8 H_GND High Speed Ground 
9 AUX_CH_P True Signal Auxiliary Channel. 

10 AUX_CH_N Complement Signal Auxiliary Channel 
11 H_GND High Speed Ground 
12 LCD_VCC LCD logic and driver power 
13 LCD_VCC LCD logic and driver power 
14 LCD_Self_Test or NC LCD Panel Self Test Enable (optional) 
15 LCD_GND LCD logic and driver ground 
16 LCD_GND LCD logic and driver ground 
17 HPD HPD signal pin 
18 NC - RESERVED RESERVED for LCD manufacturer’s use 
19 NC - RESERVED RESERVED for LCD manufacturer’s use 
20 NC - RESERVED RESERVED for LCD manufacturer’s use 
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Table 6-2:  30-Pin eDP Pin Assignment for LED Backlight w/o LED Driver on PCB (1 or 2 Lane eDP) 

Pin Signal Name Description 

1 NC - RESERVED Reserved for LCD manufacturer’s use 
2 H_GND High Speed Ground 
3 Lane1_N Complement Signal Link Lane 1 
4 Lane1_P True Signal Link Lane 1 
5 H_GND High Speed Ground 
6 Lane0_N Complement Signal Link Lane 0 
7 Lane0_P True Signal Link Lane 0 
8 H_GND High Speed Ground 
9 AUX_CH_P True Signal Auxiliary Channel 

10 AUX_CH_N Complement Signal Auxiliary Channel 
11 H_GND High Speed Ground 
12 LCD_VCC LCD logic and driver power 
13 LCD_VCC LCD logic and driver power 
14 LCD_Self_Test or NC LCD Panel Self Test Enable (optional) 
15 LCD_GND LCD logic and driver ground 
16 LCD_GND LCD logic and driver ground 
17 HPD HPD signal pin 
18 NC - RESERVED RESERVED for LCD manufacturer’s use 
19 NC - RESERVED RESERVED for LCD manufacturer’s use 
20 Vdc1 LED Cathode 
21 Vdc2 LED Cathode 
22 Vdc3 LED Cathode 
23 Vdc4 LED Cathode 
24 Vdc5 LED Cathode 
25 Vdc6 LED Cathode 
26 NC  
27 Vdc LED Anode 
28 Vdc LED Anode 
29 Vdc LED Anode 
30 NC - RESERVED Reserved for LCD manufacturer’s use 
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Table 6-3:  30-Pin eDP Pin Assignment for LED Backlight with LED Driver on PCB (1 or 2 Lane eDP) 
Pin Signal Name Description 

1 NC - RESERVED Reserved for LCD manufacturer’s use 
2 H_GND High Speed Ground 
3 Lane1_N Complement Signal Link Lane 1 
4 Lane1_P True Signal Link Lane 1 
5 H_GND High Speed Ground 
6 Lane0_N Complement Signal Link Lane 0 
7 Lane0_P True Signal Link Lane 0 
8 H_GND High Speed Ground 
9 AUX_CH_P True Signal Auxiliary Channel 

10 AUX_CH_N Complement Signal Auxiliary Channel 
11 H_GND High Speed Ground 
12 LCD_VCC LCD logic and driver power 
13 LCD_VCC LCD logic and driver power 
14 LCD_Self_Test or NC LCD Panel Self-Test Enable (optional) 
15 LCD_GND LCD logic and driver ground 
16 LCD_GND LCD logic and driver ground 
17 HPD HPD signal pin 
18 BL_GND Backlight ground 
19 BL_GND Backlight ground 
20 BL_GND Backlight ground 
21 BL_GND Backlight ground 
22 BL_ENABLE or NC Backlight On/Off (Optional) 
23 BL_PWM_DIM or NC System PWM signal input for dimming (optional) 
24 NC - Reserved Reserved for LCD manufacturer’s use 
25 NC - Reserved Reserved for LCD manufacturer’s use 
26 BL_PWR Backlight power 
27 BL_PWR Backlight power 
28 BL_PWR Backlight power 
29 BL_PWR Backlight power 
30 NC - RESERVED Reserved for LCD manufacturer’s use 
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Table 6-4:  40-Pin eDP Pin Assignment for LED Backlight with LED Driver on PCB (up to 4 Lane eDP) 

Pin Signal Name Description 

1 NC - RESERVED Reserved for LCD manufacturer’s use 
2 H_GND High Speed Ground 
3 Lane3_N Complement Signal Link Lane 3 
4 Lane3_P True Signal Link Lane 3 
5 H_GND High Speed Ground 
6 Lane2_N Complement Signal Link Lane 2 
7 Lane2_P True Signal Link Lane 2 
8 H_GND High Speed Ground 
9 Lane1_N Complement Signal Link Lane 1 

10 Lane1_P True Signal Link Lane 1 
11 H_GND High Speed Ground 
12 Lane0_N Complement Signal Link Lane 0 
13 Lane0_P True Signal Link Lane 0 
14 H_GND High Speed Ground 
15 AUX_CH_P True Signal Auxiliary Channel 
16 AUX_CH_N Complement Signal Auxiliary Channel 
17 H_GND High Speed Ground 
18 LCD_VCC LCD logic and driver power 
19 LCD_VCC LCD logic and driver power 
20 LCD_VCC LCD logic and driver power 
21 LCD_VCC LCD logic and driver power 
22 LCD_Self_Test or NC LCD Panel Self Test Enable (Optional) 
23 LCD_GND LCD logic and driver ground 
24 LCD_GND LCD logic and driver ground 
25 LCD_GND LCD logic and driver ground 
26 LCD_GND LCD logic and driver ground 
27 HPD HPD signal pin 
28 BL_GND Backlight ground 
29 BL_GND Backlight ground 
30 BL_GND Backlight ground 
31 BL_GND Backlight ground 
32 BL_ENABLE or NC Backlight On/0ff (Optional) 
33 BL_PWM_DIM or NC System PWM signal input for dimming (Optional) 
34 NC - RESERVED Reserved for LCD manufacturer’s use 
35 NC - RESERVED Reserved for LCD manufacturer’s use 
36 BL_PWR Backlight power 
37 BL_PWR Backlight power 
38 BL_PWR Backlight power 
39 BL_PWR Backlight power 
40 NC - RESERVED RESERVED for LCD manufacturer’s use 
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7 Labeling for the eDP Interface  
The system and display panel shall include an identification label, or engraving in the chassis, for the 
DisplayPort interface.  Such a warning label or marking shall be located as close to the DisplayPort connector 
as practical. This will decrease the possibility of connecting an eDP Sink or Source to an LVDS Sink or 
Source, which may cause damage to either side of the interface.   

Pin 1 should also be indicated to prevent inappropriate cable orientation. 

 

                      
Figure 7-1:  Example of VESA DisplayPort Panel Showing Warning Label Affixed Near Connector 

 

DisplayPort 
Interface

Pin 1
 

Figure 7-2:  Example of a DisplayPort Panel Warning Label 
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