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Adaptive-Sync 5 %}

Adaptive-Synct 5B 23 & Fofol| A AL-EE = 7= 2, Source YA (e.g.
GPU)%} Sink & A (e.g. W E]) 1+9] 57]3}E 5t 3h 29 (Flicker) 978
E] o] ®(Tearing) = A A3} 7| o] t}. Adaptive-Synci= VESA(Video Electronics
Standards Association)®ll 4] DisplayPort Adaptive-Sync 7|42} HDMI VRR(Variable
Refresh Rate) 7| =& F 53} St}

Adaptive-Sync 7] -2 Source ‘& *](e.g. GPU)<} Sink 4 *|(e.g. = U E) 1] F21
2 A% FA 2 & F3) Source A (e.g. GPU) 9} Sink & ] (e.g. ZUH) IHe] &
718+ 9%k AR S V] & 3 gko) whebA| Adaptive-Syne 755 THe- 2

e 7% Horg xaa,
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[67]

[68]

[69]

[70]

[71]

[72]
[73]
[74]

[75]
[76]

[77]

[78]

[79]

[80]

- Source ‘& #](e.g. GPU) 7| %: Adaptive-SyncE A ¢ 3}7] 98 A= Source &
*](e.g. GPU)7} Variable Refresh Rate(VRR) 7| -8 ] 9l 3l of ?"LH t}. AMDs=
FreeSync, NVIDIAT= G-Sync® Z+7}e] VRR 7| % Al &3l

- B2 LR EF 7]42: Adaptive-SyncE | 1 8F= Sink ] e.g. _LH E]) 14 ¢l
E| 7] o] 2~ 2 = DisplayPort 1.2a ©]/-32} HDMI 2.1 ©] /9] 'é SHo}, HE 3 Adaptive-
SyncE AF&-317] &l A = Source ] (e.g. GPU) 9} Sink & A (e.g. U E])7} &
& TN TREFE AR of gt

- Sink 4 *](e.g. Y H) 7] Adaptive-SyncE A 8} Sink & #](e.g. B )
= Source 4 *|(e.g. GPU)©| VRR 7| %=& A 3l oF &tr}. B3 Adaptive-SyncE A
A 3F= Sink & A (e.g. = U )= Source & *](e.g. GPU)S}F2| TA4IE& At 22 &

=2 A e of gt
- A|ZF 8 7] < Adaptive-Synci Sink ‘& #](e.g. Y E])2} Source “F *](e.g.
GPU) (k9] 57135 fle] ANt 22 Ve /\}% gttt o] & 9 3l A= Source

A (e.g. GPU) S} Sink G A (e.g. ZHE)7F & L7 AIRE S 7] =& AbgefoF &t

Adaptive-Sync 7|52 18| H = 7 E, —Ea/\] L2 EF Sink FX(e.g. Z-UE), Al
AV T HEE Vm WokE E3etal )l o, o]l & Yol g AHEet
o] Adaptive-Sync7} 7}5 3ttt

gholv 2 Q) AF T A A 2

PANEL REPLAY ENABLE @ A 2~ E{(DPCD 001B0h[0] = 1)&] &2~ X7} A =
A1l g A4 BEE 243531 RECEIVER_ALPM_CONFIGURATION 2]
A1 2~H 9] ALPM 24 3} 8| E(DPCD 00116h[0] = N)E BF A A s £ X =
o231 Ao}, v 5 shufoll &l @ k= VBlank 2FQ1 9l 4] Adaptive-Sync SDPE 7
sy

(1) VSync H 2] 2] of %] -IE+=-

(2) 19 2-15590 TATE o= A WA 1t Q. Z | Yol A Al 2sle] VSyne E 2~
of gl ol %] & & 22l

Lo ZAATEF R EE B5 AASA] %2 7 5(DPCD 001B0h[0] =0 R/ =
DPCD 00116h[0] = 0) A2~ 4] 3= VBlank 7] 3F EF 9ol] x4 % =}l wi= 1 o]
Aol AES == 3

Source Device Operatlon during Live Frame Transmission

A Source device that has set both the Source Device Enables Panel Replay Mode
in Sink Device bit in the PANEL REPLAY ENABLE register (DPCD 001B0Oh[0]
= 1) and ALPM Enable bit in theRECEIVER_ALPM_CONFIGURATION register
(DPCD 00116h[0] = 1) shall transmit the Adaptive-Sync SDP at the VBlank line that
corresponds to either of the following:

(1) The VSync pulse's leading edge, -or-
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[81] (2) One line before the VSync pulse's leading edge, starting with the first video
frame,as illustrated in Figure 2-155

[82] When a Source device has not set both bits (DPCD 001BO0Oh[0] = 0 and/or DPCD
00116h[0] = 0), the Source device may transmit at the line specified above -or- earlier
during the VBlank period.

[83]

[84] 52w B 7lA 9] thekdt A A] dl £ uhE Adaptive-Sync SDP 7 % Efo] ™ 9]
AHE =AIZ ol

[85] VSync 9] g9 o x| 3= §F 2]l o] A o] Adaptive-Sync SDPE 7 %3 4]
of ol thalj M= s Aol i 2 Aol A g H

[86] (1) 74 =L A% 2] DPCD 02214h[1] =0 ®} 42 %] = DPCD 0011Bh[7] = 0-&
FA S A HA Ak 2kl i 223,840 Al 7] 5 o] A o] & VSync H
o] 29 ol X o s ahiz @helol A WA S = A A Adaptive-Sync SDPE 2
S 8fl of gt

[87] (2) Sink T H}°] 2= 2] DPCD 02214h[1] = 1Y ™| Source Y] v} o] ~+= t}& 5 sl
e 3

[88] (3) Hlv1 2 B 447 F-o DPCD 0011Bh[7] = 1 & A4 gk v} 2kl 5 A A&
A A A Adaptive-Sync SDPZ 3F 2191 A A %3}

[89] (4) Bt 2 .= A A Foll DPCD 0011Bh[7] = 02 A]-$-31 VSync 2] 2] 9
Aol aFahi= ehQlo] AuhE ekl = A8 1,9209 A 527 F WA 2.3= Al
2] Adaptive-Sync SDPE %3k},

[90] As for whether to transmit the Adaptive-Sync SDP on the VSync pulse's leading
edge or one line earlier, the following mandates apply for the Source device:

[91] (1) When the Sink device's DPCD 02214h[1] = 0, the Source device shall keep
DPCD 0011Bh[7] = 0 and transmit the Adaptive-Sync SDP in the first half line -or-
the first 3,840 pixel cycles, whichever comes first, on the line that corresponds to the
VSync pulse's leading edge

[92] (2) When the Sink device's DPCD 02214h[1] = 1, the Source device may perform
either of the following:

[93] (3) Set DPCD 0011Bh[7] = 1 during video mode set, and then transmit the entire
Adaptive-Sync SDP one line earlier, at any time during the line, -or-

[94] (4) Clear DPCD 0011Bh[7] = 0 during video mode set, and then transmit the
Adaptive-Sync SDP in the first half line -or- the first 1,920 pixel cycles, whichever
comes first, on the line that corresponds to the VSync pulse's leading edge

[95]

[96] Adaptive-Sync &2} AUX Flow chart

[97] 32 A thFg A A ol &l 1E Adaptive-Sync & 2F 7 #HE H AUX

TEEe dHE =A% ot
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[98] %= 3-8 F2Z3HH, Source X = Sink “& %] 2 %-E HPD(hot plug detection) 2 & &
Talgkh

[99] Source 4 *| = Sink % %] 2] EDID/t] 2= # o]IDE ¢}+=t} (EDID/DisplaylD
Read). =, Source “d*| = Sink %] Z5-¥ Sink %] 2] EDID/UY] &~ =8| o] IDE <+
icia=y

[100] Source 4 *| = Sink %] 2] DPCD(DisplayPort Configuration Data)E ¢} =T}.
DPCD<+= 00000h ~ 000FFh 2 02200h ~ 022FFhe]l &} &%t} Source 4 %] = DPCD
£ -3l Sink %] 9] Adaptive-Sync®l] gt %] o] -5 AT = 9]

[101]  Source %*]3= DPCD®l| 00107h = 1£ 31 DPCDE Sink g ] o] A Xd% gt
DPCD® 00107 = 12 % 2 2 #] Source & *] = Adaptive-Sync 7| 5= &4 3}3tr}
Sink ‘& *] = MSA Timing parameter %} A §Ht},

[102] Adaptive-Sync 2] 243} E A A2, Source “g*| = Sink FX] o Al v Q. ~E™
tl] ©] B] (Video stream data) "2 Adaptive-Sync SDPE % 3+}. Adaptive Sync SDP
9} Vsync Pulse & & 7] 3}3tT}

[103]

[104]  Adaptive-Sync 54} ¥I¥d DPCD

[105] DPCD(DisplayPort Configuration Data Channel):= DisplayPort $1°2 <1¥| 3] o] 2= 9]
A =2 Sink A (e.g. ZHE)9} Source & *](e.g. GPU) (2] F-A12 913 o] E
A g o] t}. DP DPCD:= Source & %] (e.g. GPU)7} Sink & *(e.g. U E)E 12 &}
3L, Sink g *|(e.g. ZUE)S] 75& A48, DP A2 S H & Sink & (e.g. B
e}k 3-f-3F= o AF-&H ). Adaptive-Syne DPCD 523 ## H 748 t-&

o g
[106] (1) 22 A2 2238 %73} 24 D5 ALg)
[107] o] AM ol A= th& Adaptive-Sync A H ol th gt 91 E A A4S A 2] g,
[108] (1-1) GHEE A A 94 =
[109] (1-2) 2ol B o) A% =
[110] HH @ B A 249 Aol &2 X = vh3-& Zelsf ofF gkt
[111] (1-3) 2% Sink “&*] 9] Stream Sink+i= T}5 VESA AdaptiveSync &7 A} 3

5
[112] (1-3-1) DisplayID Adaptive-Sync tl| ] E] &5 %] ¢l

[113] (1-3-2) CVT v2.0 RB v3 E}o] ™ = DisplayIDel| =% % 350ppm Q.= A1 O 2 A
T Elol & X gy,

[114]  (1-4) 29 A= A% 2] DPRX VESA AdaptiveSyne 714 S &5k}
[115] (1-4-1) DPCD 00007h[6] = 1 % DPCD 02207h[6] = 1

[116] (1-4-2) DPCD 02214h[0] =1

[117] (1) Source Device Adaptive-Sync Operation Mandates

[118] This section defines Source device mandates for the following Adaptive-Sync

policies:
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[143]

(1-1) Before and during video mode set

(1-2) During live frame transmission

Before video mode set operation, a Source device shall verify the following:

(1-3) Stream Sink in the connected Sink device meets the following VESA
AdaptiveSync mandates:

(1-3-1) Supports the DisplayID Adaptive-Sync data block

(1-3-2) Supports the CVT v2.0 RB v3 timing -or- detailed timing with 350-ppm
offset exposed in the DisplaylD

(1-4) DPRX in the connected Sink device meets the VESA AdaptiveSync mandates:

(1-4-1) DPCD 00007h[6] = 1 and DPCD 02207h[6] =1

(1-4-2) DPCD 02214h[0] =1

(2) 747 A A5 5713} A ALy

o] Aol M= th& Adaptive-Sync 78 o] T &k 4 =1 AR A4S A 2l g

2-) R AR AR HF =

2-2) golH Ze < A% F

VESA AdaptiveSync 4 =1 & x| = T} &-& S8l of gt}

(2-3) DisplayID Adaptive-Sync Hl o] B &% %] ¢

(2-4) CVT v2.0 RB v3 E}o] ™ 2] 9l T3= DisplaylDell =% ¥ 350ppm L. X A1 S
2 A% el A9l

(2-5) Adaptive-Sync SDP v2 #| ¢l (HB2[4:0] = 02h)

(2-6) T}8- Adaptive-Sync DPCD 7|5 2| x| 2~E] H|EE 7| H-g3L 0 &2 A ],

(2-6-1) DPCD 00007h[6] = 1 ¥ DPCD 02207h[6] = 1

(2-6-2) DPCD 02214h[0] =1

(2-7) Z 2o u}g} DPCD 02214h[1] = 12 A A

(2-8) Mt & =7 A A ¥ FoF 22 X7} DPCD 00107h[7] = 18 &
Adaptive-Sync 2H& -2 9 g Armo|t}.

(2-9) %3 = 71713 DPCD 00107h[7] = 15 A4 & Al A A &2 7| 7]l 124
TR AN RE A FA o] ol HIH & AEY FAlS A et
Adaptive-Sync SDP7} 3} +=*#] &<l oF 5} <] 7k, Adaptive-Sync SDPE &3} 4| &
= o 2710 5 55 =k, VESA AdaptiveSync Sink 7% = Adaptive-
Sync SDP #|o] 2= H o] § Hfo| EE % ¥4 3} 31 Adaptive-Sync U] 222 o]
CTS A A4 A5 27" AMds SF8hA o7l Al A8 ol ol w| =] & 324] &
oF e}, (ol -50B o] 4ol kel A%, Y LW Eeboln BAk MY S
SHA) gbi= S ek 52084 A ghy.

(2-10) &2 2= %X = Adaptive-Sync U] o] B & 5(Z17} vlo] E 13 5)0]] AAH 4
A g el 2 7IRE SR A A Al whE

&I
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[144]

[145
[146
[147
[148
[149
[150
[151

et e e e d e e

[152
[153
[154
[155
[156
[157

e e e e

[158]

[159]

[160]
[161]

(2-11) Adaptive-Sync SDP 3| o] 2 = U] -8-0] Zlo|t}. VESA AdaptiveSync “d =1 -
A dze AA7F A2 A AR L WS ek B Ak AFH s
T AFE(e: -45dB 9] b A5 S8l oF ghot. Adaptive-Sync 2HE EE A
2t = 3 g Yol )5l Adaptive-Sync SDP F| o] 2= Z 'l =7} A Al Q1 74 9-9)
A} 7} o] .

(2) Sink Device Adaptive-Sync Operation Mandates

=}

.

H

This section defines Sink device mandates for the following Adaptive-Sync policies:

(2-1) Before and during video mode set

(2-2) During live frame transmission

A VESA AdaptiveSync Sink device shall:

(2-3) Support the DisplayID Adaptive-Sync data block

(2-4) Support the CVT v2.0 RB v3 timing -or- detailed timing with 350-ppm offset
exposed in the DisplaylD

(2-5) Support Adaptive-Sync SDP v2 (HB2[4:0] = 02h)

(2-6) Set the following Adaptive-Sync DPCD capability register bits as default:

(2-6-1) DPCD 00007h[6] = 1 and DPCD 02207h[6] =1

(2-6-2) DPCD 02214h[0] =1

(2-7) Set DPCD 02214h[1] = 1, as needed

(2-8) Arm for Adaptive-Sync operation when a Source device writes DPCD
00107h[7] = 1 during video mode set

(2-9) Sink device shall check for the presence of an Adaptive-Sync SDP as the Sink
device starts receiving a video stream after video mode set operation because the Sink
device may be connected to a legacy Source device that sets DPCD 00107h[7] = 1 but
does not transmit an Adaptive-Sync SDP A VESA AdaptiveSync Sink device shall
parse Adaptive-Sync SDP payload data bytes and display an image within a latency
limit while meeting Adaptive-Sync Display CTS visual performance mandates (e.g.,
flicker performance of -50 dB or better, a responsive gray-to-gray transition without
causing panel overdrive compensation ghosting), as long as both of the following
conditions are met:

(2-10) Source device honors the Sink device's Frame Duration Increase and
Decrease Limits that are enumerated in the Adaptive-Sync data block (Bytes 1 and 5,
respectively)

(2-11) Adaptive-Sync SDP payload content is true

The VESA AdaptiveSync Sink device shall also meet the minimum visual
performance mandates (e.g., a flicker performance of -45 dB) as long as the Source
device honors the minimum-to-maximum refresh range even when the Adaptive-Sync
SDP payload content is false for one frame during an Adaptive-Sync operation mode

transition.
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[162]

[163] (3) Adaptive-Sync®l] AM-8-%] = DPCD d| #| 2~ ¥]

[164] (3) DPCD Registers used for Adaptive-Sync
|
|

[165 t}&-9] 3% 1< Table 2-220: DPCD Registers Used for Adaptive-SyncE WEFYI T,
[166 [3£1]
Type DPC [Name
D Reg
ister A
ddress

Capability (0007h [ DOWN_STREAM_PORT_COUNT register,
[6] MSA_TIMING_PAR_IGNORED bit

Extended (02207 |IDOWN_STREAM_PORT_COUNT register,
Capabilit |h MSA_TIMING_PAR_IGNORED bit

y (6]
02215 |DPRX_FREATURE_ENUMERATION_LIST_CONT_1 registe
h r,

[2,1,0 |[FAVT_PAYLOAD_FIELDS_PARSING_SUPPORTED,

] AS_SDP_FIRST_HALF_LINE_OR_3840_PIXEL_CYCLE_WI
NDOW_NOT_SUPPORTED, and
ADAPTIVE_SYNC_SDP_SUPPORTED bits, respectively

02218 [DPRX_FEATURE_ENUMERATION_LIST_CONT _2 register,
h{6] |ADAPTIVE SYNC SDP T2 SUPPORTED IN ALL PR ACTIV
E STATES bit

Configura (00107 | DOWNSPREAD_CTRL register, MSA_TIMING_PAR_IGNOR
tion h E_EN and
[7,6] |FIXED_VTOTAL_AS_SDP _EN_IN_PR_ACTIVE bits

0011 [PANEL REPLAY CONFIGURATION 3 register,

Ah AS_SDP_SETUP_CONFIG_PR_ACTIVE field

[7:6]

0011 [ADAPTIVE_SYNC_SDP_TRANSMISSION_TIMING_CONFI

Bh[7] |G register,

AS_SDP_ONE_LINE_EARLIER_ENABLE bit

[167] Adaptive-Sync %} ¥+ EDID - DisplayID ¢l 4] 2] Adaptive-Sync Data Block

[168] T 48 E A Y ot A A o &l 1 EDID block, CTA block 2 DisplayID
blocke] =& EDID®] 729 Ad#H & =A% =r 0|t}
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[169]

[170]

[171]

[172]

[173]
[174]
[175]
[176]

[177]

[178]
[179]

[180]

EDID(Extended Display Identification Data)= Sink “&*|(e.g. E-H E])oll W45 A
H.E Source FX|(e.g. GPU)7} ¢4+ U] AF-8-5] &= dl o] ] FZ 0]t} Sink & ] (e.g.
E U)ol A EDID 4 H.E A& 3H4, Source 4 *](e.g. GPU)<= Sink & A (e.g. X1
B A s, FAME To VI AA S AbE o2 QA et AAT o

EDID:= Sink &4l (e.g. =HE)7F Al A HE E3tat, Al zAL Zdy, A
A A}, S, A dEhE FAME 58 £t} o] 4H.E ¢l &2 Source
] (e.g. GPU)= A& S & Sink &2 (e.g. EUE)S] 4 s w9 A S A
o o ARG E o AART R S

EDID¢] -1-% & 3= EDID block, CTA block 2 DisplayID block-3 -3} A&
3 glon, 40 & G A& A E 4 ) 3 Z) Blockel] W Adaptive-
Sync &2} Parameter”} U} 2 I 2 Sink = Legacy Source?] &84 -2 913} 27) o]+
9] Adaptive-Sync & 2} ParameterS 34| 8} 7] 5 $Hr},

EDID+= DDC(Data Display Channel)E 23l A %-¥ T} DDCE C QI E H o] 2~ &
AL-8-3te] Source 4 *|(e.g. GPU)S} Sink & *](e.g. U E) k] SA1E 7FHs3H
Sk}, Source 4] (e.g. GPU)T DDCE 53l Sink & *](e.g. ¥ &)l 4] EDID A
BE @8k, Sink & (e.g. ZUEDE ©] & 53]

& A DP2.1 °l| A = Adaptive-Sync &2} ¥# ¥ Parameteri= EDID%tol ]+
DisplaylD2.0/2.12] Adaptive-Sync Data Blockol] th &t A H. & Z51¢kct,

7} Block®l| & Adaptive-Sync & 2} Parameter T 2 I} o] F 3714] &/

2] Blockel] 718 4~

DisplayID 2.0l 4] 2] Adaptive-Sync Data Block

548 E A Y ok A A o &l wHE DisplaylD 2.001 4] €] Adaptive-Sync
Data Block 2] 7+ 2] A& =A| g mH o]t}

t}&-9] 3 22 Table 4.51: Adaptive-Sync Data Block S YEFI T},

2004, N& elo]e] B39 A% ol w4 5 vpehlch Me 234
Olh[6:419] gh UhEhuITh 22 4] FAL G5 F44 2 9l hFah wob2
&3l oF $+r}. (N represents the number of Detailed Timing descriptors in the data

block. M represents the value of Offset 01h[6:4]. Source device implementation shall

accommodate varying field for future extensibility.)

[3£2]
Offset |Bit # Definition/Priority
00h 7:0 Adaptive-Sync Data Block2Bh

0lh Block Revision and Other Data

2:0 Block Revision
Revision ranges from O through 7
000b=Revision 0
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All other values are RESERVED

3 RESERVEDCleared to 0

6:4 Number of Payload Bytes (M) in an Adaptive-Sync O
peration ModeAnd Range Descriptor

Where M (bytes) = 6 (initial descriptor size) + field
value

000b = 6 + 0 bytes/descriptor (defined as part of Ada
ptiveOSync, Revision 0)

All other values are RESERVED

7 RESERVEDCleared to 0

02h 7:0 Number of Payload Bytes in Block

Number of payload bytes within the block is based o
n the number of descriptors (N) * size of each descri
ptor (M) bytes

All other values are RESERVED

03h thr|(M*8-1):0 First Adaptive-Sync Operation Mode and Range Des
ough03 criptor
h+M-1 M-byte descriptor
03h+M |(M*8-1):0 Second Adaptive-Sync Operation Mode and Range D
throug escriptorM-byte descriptor, if present
h 03h +
2M -1
03h +(|(M*8-1):0 Nth Adaptive-Sync Operation Mode and Range Des
N-1) * criptor
M thro M-byte descriptor, if present
ugh
03h+ (
N*M) -
1
[181] t}5-9] 3% 32 Table 4.52: Adaptive-Sync Operation Mode and Range Descriptor&
Yep,

[182] [3£3]
Byte # |Bit |Definition
#
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0 Adaptive-Sync Operation and Range Information

0

Adaptive-Sync Range

0 = Non-native panel range. (The display implements buffering to su
pport the declared Adaptive-Sync range, and may repeat frames as n
ecessary.)

1 = Native panel range. (The display does not implement buffering to s

upport the declared Adaptive-Sync range, and does not repeat frames.)

Successive Frame Duration Increase Tolerance for Meeting VESA Ad
aptive Sync Flicker Performance( = Flicker performance is met in any
duration increase within the refresh rate range, but may cause up to a
single base video frame period jitter impact.

1 = Flicker performance is met in any duration increase within Byte 1.
Note: Flicker performance is met in any duration increase within the r
efresh rate range without jitter impact when either of the following ¢
onditions are met:

(1) Byte 1 = 00h, -or-

(2) Byte 1 >= the delta between the maximum frame duration ( = mi
nimum refresh rate) and the minimum frame duration (= maximum r

efresh rate)

3:2

Supported Adaptive-Sync Modes00b = Fixed-Average VTotal (FAVT
) mode is supported

01b = Both Fixed-Average VTotal and Adaptive VTotal modes (FAV
T and AVT, respectively) are supported

All other values are RESERVED

Seamless Transition of Adaptive-Sync Mode and Range Not Support
dO = Seamless transition to and from current Adaptive-Sync mode an
d range is supported

I = Seamless transition to and from current Adaptive-Sync mode and

range is not supported

Successive Frame Duration Decrease Tolerance for Meeting VESA A
daptive Sync Flicker PerformanceO = Flicker performance is met in an
y duration decrease within the refresh rate range, but may cause up to
a single base video frame period jitter impact

1 = Flicker performance is met in any duration decrease within Byte 5
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Note: Flicker performance is met in any duration decrease within the
refresh rate range without jitter impact when either of the following ¢
onditions are met:
(1) Byte 5 = 00h, -or-
(2) Byte 5 >= the delta between the maximum frame duration
(= minimum refresh rate) and the minimum frame duration (= maxim
um refresh rate)
7:6 |RESERVEDCleared to all Os

1 7:0 |Maximum Single Frame Duration Increase Allowed for Meeting VES
A Adaptive Sync Flicker Performance
6.2 format (six integer bits and two fractional bits) that results in a va
lue range of 0.00 to 63.75 ms, inclusive
00h = Flicker performance is met in any duration increase within the r
efresh rate range without jitter impact

2 7:0 |Minimum Refresh RateMinimum refresh rate ranges from O through 2
55 Hz, divided by 1.001
00h=0Hz
01h =(1/1.001) Hz
FFh = (255/1.001) Hz

4:3 Maximum Refresh Rate

Maximum refresh rate ranges from 1 through 1,024 Hz, plus 350 ppm. Not
e that the value stored in this field shall match that of at least one CVT v2.0

RB Timing v3 timing supported by the Sink device
000h = (1*1.00035) Hz

3FFh = (1,024 * 1.00035) Hz

3 7:0 [Maximum Refresh Rate 7:0
4 1:0 |Maximum Refresh Rate 9:8
7:2 |RESERVED
Cleared to all Os
5 7:0 |Maximum Single Frame Duration Decrease Allowed for Meeting VE

SA Adaptive Sync Flicker Performance
6.2 format (six integer bits and two fractional bits) that results in a va

lue range of 0.00 to 63.75 ms, inclusive
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[183]
[184]

[185]

[186]

[187]

[188]

[189]
[190]

00h = Flicker performance is met in any duration decrease within the

refresh rate range without jitter impact

‘ Adaptive-Sync SDP

Adaptive-Sync Second data packet=> Source “&*|(e.g. GPU)<9} Sink & *|(e.g. =
YE) gke] A& #38l AH8H T} Source & *](e.g. GPU)<= Adaptive-Sync Second
data packet-5 Sink & *](e.g. U E)ZE B U3, Sink FX](e.g. EHE)E o] &
Alsto] 2] % = FAE H 9 9 VRR B EE Source ‘g #](e.g. GPU)°l| & =1}
o] 4 HE uler o 2 Source &= (e.g. GPU)i= Sink & *](e.g. B U EH)2} & 7]3}8}
of 23 Hojg, 2HH Y & WAL U F 28 3 BAE 7HssH
gtt}, 7 EDID Block®ll ™ Adaptive-Sync & <} Parameter©l] ™2} Adaptive-Sync
SDPe| A K.} = 7|7F @b = At

Adaptive-Sync SDP &2} % Header and Payload Data Bytes 9] 4 B.i= o} & ¢} ¢
=3

Adaptive-Sync 7} DP Z 2 E 3 ¥ 3H7]= DOWN_STREAM_PORT COUNT
| 4] 2~E(DPCD)2] MSA_TIMING_PAR_IGNORED H| E & A 3}i= A 9o &%
DPRX_FEATURE_ENUMERATION_LIST_CONT_1 #l| #] 2~E{(DPCD 02214h[0]
= 1)2] ADAPTIVE_SYNC_SDP_SUPPORTED H|E & 4 3}o] 228 %7]3}
SDP A 91-& L} TE 00007h[6] = 1 2 DPCD 02207h[6] = 1). Adaptive-Sync 7}
s DP X2 E3 H3l7]i= SST 2 MST F. =0 4 SDP #3H8 %] 2l & of 3}
DPRX_FEATURE_ENUMERATION_LIST @] #] 2~E](DPCD 02210h[1] = 1)°l] A
SST_SPLIT_SDP_CAP H| EE A A st +3 7|5 Vet Adaptive-Sync
A DP &2 A= thaS R1g T vt AAH DP 22 EF W3] o gt
Adaptive-Sync H|H 2 A 5-& 24313 7 Ut}

(1) 2% DP E 2 & ¥ 37| o= DPCD 00007h[6] = 1 ¥ DPCD 02214h[0] =
1°] A

(Q)DP L2 EZ HF Y| AZ4H ~EF 4 == DisplaylD £+ &7

] EDID®)| A Adaptive-Sync Al & 313 W15 H ol o gt A & v} epdiT],
Adaptive-Sync H| U] @ A %2 A9 a4} “18 52 0], Adaptive-Sync 7|5 DP

A2~ 2] = Adaptive-Syne H| U] Q. A 55 A s)sl7] Aol AUX 227 E#
A& AH8-5Fe] DOWNSPREAD_CTRL #| %] 2~E{(DPCD 00107h[7] = 1)<]
MSA_TIMING_PAR_IGNORE_EN H| E°|| 1-& 7| & o} &t} o124 ¥ DP 449
DPCD 02214h[0] = 1°] 93 74-9- DP &2 4% = Adaptive-Sync H| U] Q. A4S
A1 3}3817] Aol Adaptive-Sync SDPE A %+8f| o &}

Adaptive-Sync SDPE A 43 ] DP A2 A% &= th&-& 3 8 oF gt}

(3) BE Hv] 2 Z g olo] A Adaptive-Sync SDPE A%3hu ), QlE{ o]~ 2
3D} Z2 ths = H Y @ B9 A9 Adaptive-Sync SDP+= 2.+ H|U] 2 H &

ol M &5 of of et
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[191]

[192]

[193]

[194]

[195]

[196]

[197]

[198]

[199]

(4) Adaptive-Sync SDP %] A 2}37} 0] VSync H 2~ 9] A 2ol &) &-ahi= 2}<l
(BS 7= Al A2 A ) AR el A wh A eh=A] gkl gty

(5) - &%+ HTotal[15:0], HStart[ 15:0], HSyncPolarity[0](HSP), HSyncWidth[14:0]
= A5

(HSW), VStart[15:0], VSyncPolarity[0](VSP) & VSyncWidth[14:0](VSW)+=
Adaptive-Sync SDPE A &-3F= &< - &8 HWidth[15:0] & VHeight[15:0]. =,
Adaptive-Sync 7}s DP 3 2 & 3 W 317] 1= Adaptive-Sync SDPE =41 &= FoF
VTotal[15:0]7F F-A] 8f| of &t}

An Adaptive-Sync-capable DP protocol converter shall indicate Adaptive-

Sync SDP support by setting the ADAPTIVE_SYNC_SDP_SUPPORTED bit

in the DPRX_FEATURE_ENUMERATION_LIST_CONT_1 register (DPCD
02214h[0] = 1) in addition to setting the MSA_TIMING_PAR_IGNORED bit in the
DOWN_STREAM_PORT_COUNT register(s) (DPCD 00007h[6] = 1 and DPCD
02207h[6] = 1). An Adaptive-Sync-capable DP protocol converter shall support SDP
splitting in SST and MST modes, and indicates its splitting capability by setting

the SST_SPLIT_SDP_CAP bit in the DPRX_FEATURE_ENUMERATION_LIST
register (DPCD 02210h[1] = 1). An Adaptive-Sync-capable DP Source device may
enable an Adaptive-Sync video transmission to a plugged DP protocol converter only
after verifying the following:

(1) Plugged DP protocol converter has DPCD 00007h[6] = 1 and DPCD 02214h[0] =
1

(2) Stream sink plugged to the DP protocol converter indicates support for
the Adaptive-Sync refresh rate range in the DisplayID or legacy EDID As is
always the case with Adaptive-Sync video transmission, an Adaptive-Sync-
capable DP Source device shall use an AUX write transaction to write 1 to the
MSA_TIMING_PAR_IGNORE_EN bit in the DOWNSPREAD_CTRL register
(DPCD 00107h[7] = 1) prior to enabling an Adaptive-Sync video transmission. When
the plugged DP device has DPCD 02214h[0] = 1, a DP Source device shall transmit an
Adaptive-Sync SDP before enabling an Adaptive-Sync video transmission.

When transmitting an Adaptive-Sync SDP, a DP Source device shall do the
following:

(3) Transmit an Adaptive-Sync SDP on every video frame. For multi-field video
modes such as Interlaced and 3D, the Adaptive-Sync SDP shall be transmitted on
every video field.

(4) Ensure that the start and end of the Adaptive-Sync SDP transmission occur within
the 1st half of the line (marked by BS symbol sequences) that corresponds to the start
of the VSync pulse.
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[200] (5) Transmit valid HTotal[15:0], HStart[15:0], HSyncPolarity[0] (HSP),
HSyncWidth[14:0]

[201] (HSW), VStart[15:0], VSyncPolarity[0] (VSP), and VSyncWidth[14:0] (VSW)
while transmitting an Adaptive-Sync SDP, as well as valid HWidth[15:0] and
VHeight[15:0]. That is, an Adaptive-Sync-capable DP protocol converter shall ignore
only VTotal[15:0] while receiving an Adaptive-Sync SDP.

[202]

[203] 3% 4 Table 2-126: Adaptive-Sync SDP Header Bytes& U} EFI T}

[204] [354]

Byte # |Bit# |Content

HBO |7:0 Secondary-data Packet IDSpecific to stream (usually 00h)

HB1 |7:0 Secondary-data Packet Type22h = Adaptive-Sync

HB2 |40 Version Number
01h = Version 1. No payload data bytes (same as DP v2.0, as rele
ased in June 2019).
02h = Version 2. VESA AdaptiveSync shall support both the Disp
layID Adaptive-Sync data block and Adaptive-Sync SDP data stru
cture version 2.
All other values are RESERVED for future versions.

7:5 RESERVED

Read all Os

HB3 |5:0 Number of Valid Data Bytes
Version 1
00h = No payload data bytes.
Version 2
0%h = Nine payload data bytes.
The Adaptive-Sync SDP has 32 payload data bytes. Unused data b
ytes shall be zero-padded.

7:6 RESERVED
Read all Os.
[205] 3% 5 Table 2-127: Adaptive-Sync SDP Version 2 Payload Data Bytes& W} EF T}
[206] [3£5]

Byte # |Bit# |Content

DBO  |Timing Options

0 VARIABLE _FRAME RATE_DISABLE
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1 Adaptive Sync Operation Mode
When a Source device sets the MSA_TIMING PAR IGNORE E
N and FIXED_VTOTAL_AS_SDP EN_IN_PR_ACTIVE bits in t
he DOWNSPREAD_CTRL register (DPCD 00107h [7,6] = 11b, r
espectively):
00b = AVT mode, and video frame duration is bound to change fr
om frame-to-frame.
01b = AVT mode; however, video frame duration is currently fixed.
10b = FAVT mode, and TRR is yet to be reached.
11b = FAVT mode, and TRR is reached.
When a Source device programs DPCD 00107h[7,6] = 01b (see Se
ction 2.18 for details):
01b = Adaptive-Sync operation is disabled and the VTotal line cou
nt is fixed.
00b, 10b, and 11b = RESERVED.
2 Adaptive Sync SDP Transmission Disable in PR Active StateCleare
d to O when the Sink device does not support PR.
0 = Source-to-Sink device timing sync using the Adaptive-Sync S
DP is enabled.
1 = Source-to-Sink device timing sync using the Adaptive-Sync SD
P is disabled.
3 Remote Frame Buffer (RFB) Update in PR Active StateValid only
during a PR Active state. Shall be driven to 0 in PR_State 0_0 (D
isabled) -or-
PR_State 0_1 (Inactive). Cleared to 0 when the Sink device does n
ot support PR.
0 = No RFB update in the current active video image time interval.
1 = Update the RFB - Capture the incoming video frame/Sus to th
e RFB.
7:4 RESERVEDRead all Os.
DB1 |7:0 Minimum Vertical Total7:0
DB2 |7:0 Minimum Vertical Total15:8
Source device shall program DB2:DB1 to the VTotal value that cor
responds to the enabled base timing. The value is statically program
med and is valid in both FAVT mode and AVT mode.
DB3 |70 Target Refresh Rate7:0
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Target Refresh Rate9:8

AVT mode

Source device shall clear DB4[1:0] = 00b and DB3 = 00h.

FAVT mode

Source device shall program DB4[1:0] and DB3 and DV4[5] to ma

tch the average video frame rate.

4:2

RESERVED
Read all Os.

Target Refresh Rate DividerValid only in FAVT mode. Sink devic
e ignores the bit in AVT mode.

0 = 1.000.

1 =1.001.

Successive Frame Duration Increase Configurationlf the Source de
vice engages in a bounded transition for low-flicker performance b
y using information in the DisplaylD Adaptive-Sync data block and
setting this bit to 1, the Source device shall:

(1) Use the CVT v2.0 RB Timing v3 -or- detailed timing descriptor
with 350-ppm offset exposed in the DisplaylD, and

(2) Constrain the duration increase to the value reported in the Dis
playID Adaptive-Sync data block for a guarantee of low-flicker pe
rformance

0 = Video frame duration increase transitions are unbounded.

1 = Video frame duration increase transitions are bounded by the t

ime specified in DBS.

Successive Frame Duration Decrease Configurationlf the Source de
vice engages in a bounded transition for low-flicker performance b
y using the information in the DisplaylD Adaptive-Sync data block
and setting this bit to 1, the Source device shall:

(1) Use the CVT v2.0 RB Timing v3 -or- detailed timing descriptor
with 350-ppm offset exposed in the DisplaylD, and

(2) Constrain the duration decrease to the value reported in the Di
splayID Adaptive-Sync data block for a guarantee of low-flicker p
erformance

0 = Video frame duration decrease transitions are unbounded.

1 = Video frame duration decrease transitions are bounded by the t

ime specified in DB6.
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Duration Increase Constraint Value in ms Unit

6.2 format (six integer bits and two fractional bits) that results in a v
alue range of 0.00 to 63.75 ms, inclusive.

When the Source device clears DB4[6] = 0, the Source device shal
1 clear DB5 = 00Oh.

When the Source device sets DV4[6] = 1, the Source device shall p
rogram DBS5 to the value that the Source device is using for the ma
ximum duration increase. The value does not indicate the instantan
eous video frame-to-frame duration delta.

A 0.00 value indicates that the Source device may invoke a maxim
um-to-minimum refresh rate transition across a single video frame
boundary.

To attain optimum flicker performance without jitter impact, the So
urce device shall keep the DBS value less than or equal to the limi
t value reported by the Sink device in the Max Single Frame Durat
ion Increase Allowed for Attaining the Low Flicker Performance b
yte (Byte 1) of the DisplaylD Adaptive-Sync data block's Operatio
n Mode and Range descriptor.

WO 2024/219858
DB5 7:0
DB6 7:0

Duration Decrease Constraint Value in ms Unit6.2 format (six inte
ger bits and two fractional bits) that results in a value range of 0.0
0 to 63.75 ms, inclusive.

When the Source device clears DB4[7] = 0, the Source device shal
1 clear DB6 = O0Oh.

When the Source device sets DB4[7] = 1, the Source device shall p
rogram DB6 to the value that the Source device is using for the ma
ximum duration decrease. The value does not indicate the instantan
eous video frame-to-frame duration delta.

A 0.00 value indicates that the Source device may invoke a maxim
um-to-minimum refresh rate transition across a single video frame
boundary.

To attain optimum flicker performance without jitter impact, the So
urce device shall keep the DB6 value less than or equal to the limit
value reported by the Sink device in the Max Single Frame Durati
on Decrease Allowed for Attaining the Low Flicker Performance b
yte (Byte 5) of the DisplaylD Adaptive-Sync data block's Operatio
n Mode and Range descriptor.
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[207]
[208]
[209]

[210]

[211]
[212]

[213]

DB7 |70 Coasting VTotal7:0 in PR Active StateShall be programmed to the
Coasting Vtotal LSB value that the Sink device shall use to mainta
in the refresh rate when the DPTX has suspended transmission of t
he Adaptive-Sync SDP in a PR Active state.

DB7 = 00h when the Sink device does not support PR.

DB8 |7:0 Coasting VTotalll5:8 in PR Active StateShall be programmed to th
e Coasting VTotal MSB value that the Sink device shall use to mai
ntain the refresh rate when the DPTX has suspended transmission o
{ the Adpative-Sync SDP in a PR Active state.

DBS8 = 00h when the Sink device does not support PR.

DB9thr |191:0 |RESERVED

ough Read all Os.
DB31

OverDrive/Overdrive Table

OverDrive

OverDrive+= Sink X (e.g. ZUE])o| A AL &5 = 7= 5 sty =2, Aol 2%
E£55 FoA 2 EUE JAgstal 3 £55 FolA sile Al S &
o] = 7] o]t} Sink A (e.g. =HE)S OverDrivet™ dWHg oz YA 71 ES
2ol ofaf =4 ¥, A&} Sink A (e.g. EUE)Y A wiroll A ol & 27
@59l

OverDrive+= Sink & X](e.g. = U E])ol| 4] 2= AF-2-R T}, Sink &% (e.g. ZUH])
E A g SR bR o] £ S5 & 7ol BA7) Sl v}
Yoo 2 B 7wk sk 4= Qi) o] ¢ 3k FA E & AsH7] 98l OverDrive:= &
o] A% S8 Fol A 24 Lol S A Assha S S5 5 el sl 7
who).S =t} X 7F OverDriveE #5617 A shH 71407 52 o]= &4
b she) A Azt u) EE el HAT 4 9Lov, olels FAT A5 4
&l A4 = A A gk OverDrive A o] & Q s}t

rol ]

Overdrive Table
Overdrive Table-> Sink & %] (e.g. 22U H) Al =G A 7} Al &35t 75 = 3=,
Sink & *](e.g. = U E)2] Overdrive 7] 52 &A% o Z318}l= 0]} Overdrive

Table® 214H4 © 2 A 251 A 9] WAL o)A ChE 2 E T 4 glow] o] & Fal
AF8-2F= Sink X (e.g. BH B Overdrive 7] 5= 2 A3] 224 5to] & 2 o 3}
HASEEAS 7tk

Overdrive Table-> Sink " *|(e.g. ZH E])2] B3} Sk A F=H, 2+ 2 dn}
t} t} 3 Overdrive w4 ©] Al & ¥ o). A8 A= Overdrive Table-S .L_O]’Cq Sink
A A(e.g. ZUE)Q] Overdrive A2 HAS = glom ol & F3) slH =&
H, 24 £ 9 A& HAagtetn Ao st A& dAd T o 9}5}.
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[214] FA| qF, Overdrive Tables AF8-3F W] o] = 2] & ofF & % o] St} B Sink &
A(e.g. Z-UE)2] Overdrive Table©| & 3} A 2 5= @71 wi-oll, AR8A =
Z A = Overdrive Tables Fralsto] 244 g A4 -2 Aels)of o),

[215]

[216] FA 7= EAF

[217] DisplayPort 3% 7=l A = A ¥ 5] 3= 3}/ % ¢} DSC(Display Stream Compression)
ARG o ol uhe} HE & ol A gho] ¢l7] wiit-of] Adaptive-Sync Frame Range
% ool wpet o= A F2F fek (ol o] A1 =) 1A EDIDC] Multi Frame
Adaptive-Sync Range & 7|3l oF 5}, o] A5 =nl= 7] 2hg3sl7]| 9 8l)A 24
sk -2 o] &g st} 22y A A 71 A] = Multi Frame Adaptive-Sync7} 2} 3} 7]
gk A A g g o] AojE o] 9JA] ottt

[218] o] = o} gl &] | A] 20f| 4] €} o] Adaptive-Sync Frame Range”} 60Hz¢l A 240Hz
2 A Q& u, o] A] 29} 7-o] Adaptive-Sync F.X=0l 4| = Max Frame Range
2l 240Hzoﬂ A &2t o}x] % 3L 120Hz0 A & 2F8kAl ¥ o], OverDrive”} 240Hz

ol ®Hof 9z A9 TP E A & 120H1 A F 2P Aol = 28 Over/
Undershooto] ukAy sk 4= 91t} Adaptive-Sync 7145 0] 41-8-¥ Sink(e.g. ¥-H E1)°ﬂ A
+= Frame Range©l] ™2 OverDrive 773 & %18 & 1}, Max Frame Range & 71+
2Rt 2R s Sk A= Fd o] B A k] w ol (Max ol A UJ
F1d) 353k Over/Undershoot©]| B2 8he] -4 7} T}

[219] 1] B 5 Multi Frame Adaptive-Sync7} =2 A| 2H53517] 9] 8l Al & Frame
Range 9] Max 4L 5t Z23}= Source®} Sink{+He| 3 =381¢ f-oFo] & Q 51t} o]
gk 3 528171 o] Fo] Xl Adative-Sync A ¢! 7] 7]+ Multi Frame Adaptive-Sync
EAEor dAsta AA o A ea s o ATk

[220] (eI~ 1

[221]  (ll*] 1-1) e.g. DisplayPort 2.1 4] UHBR20-2- A 1 & 7 9~ &l Aol u} & Max

Frame rate ]

[222] = 10K (10240x4320) @ 60Hz and 24 bpp 4:4:4 (no compression) —
11000x4500x60x1.03x24 = 73.418Gbps

[223] = 8K (7680x4320) @ 80Hz and 24 bpp 4:4:4 (no compression) —
8800x4500x80x1.03x24 = 78,312Gbps

[224] = 5K (5120x2160) @ 260Hz and 24 bpp 4:4:4 (no compression) —

5500x2250x260x1.03x24 = 79.536Gbps
[225] (¢l A] 1-2) e.g. DisplayPort 2.1l 4] UHBR20S A 94& 7 $- DSC Al-&of wp=

Max Frame rate A ¢

[226] =[10K (10240x4320) @ 60Hz (no compression) / 10K (10240x4320) @ 180Hz
(DSC 1.2a)] and 24 bpp 4:4:4
[227] = [8K (7680x4320) @ 80Hz (no compression) / 8K (7680x4320) @ 240Hz (DSC

1.2a)] and 24 bpp 4:4:4
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[228]  =[5K (5120x2880) @ 260Hz (no compression) / 5K (5120x2880) @ 780Hz (DSC
1.2a)] and 24 bpp 4:4:4

[229]

[230] A A Sink7} A] ¥l 3}+= Frame Range -2 EDID®)| 37|35 Source &#] &= o}
o] o A] 29} o] 1 W9 grol| A vk &2 &kar ¢

[231]

[232] (<] ~12)

[233]  [HIH 2 Eol Y]

[234] H]T] Q E}o| "] : 4k@240hz

[235] - H]t] 2 Elo] T2 : 4k@120hz

[236] - 8] t] 2 E}o] ™3 : 4k@100hz

[237] [CZ# )

238] - 4¢3 %73} 99 WY1 40hz - 120hz

[239] 238 713k 29 H912: 60hz - 240hz

[240] - X—i%%’ 5713} & ¢ *H 913: 24hz - 100hz

[241] [AF-& AL

[242] AFEAL7F TO= ARG 8= 75~ A z~oll = 170 9] A ERt 9lok AR&2F= 60hz -
240hz°l| 4| Adaptive-Sync 258 A=

[243] AFERF7E TS A= 7 $ 120hz3= D1ﬂr D2 5ol Agetng Aso=2
7HA] Aol Atk 7HE 2 A E 3] Bl s= 3 T19] 120hz0] A /F 71 s
AE 313 M= A Ee A a) A&z whe) W7 o

[244] - 2227 D1E AFEEEE -5 AF8AFi= 40hz - 120hzo A Adaptive-Sync 25
A=t

[245] - 2227 D2E ARG SEE 79 A8 AFE 60hz - 120hz0)l A1 Adaptive-Sync 2HE&
A =1t

[246]  AFEAT7FT2E AFE3FE 749 100hz= 3744 H Y AW 2} 250 A ghel g
Aol = 374 A Eo] vk 7HE -2 A= 3] W= 3 T29] 100hzo] A
97 e A 2 a3 M= A AR A 2ol o) ¥ )

[247] - 2227 DS ARE-8FE - AF8-AF= 40hz - 100hz0ll A Adaptive-Sync 252
A =1t

[248] - 2227 D2E ARG SEE 739 A8 AFE 60hz - 100hzoll A1 Adaptive-Sync 2HE
A=t}

[249] - 27 D3E AFESEE 7§ A8 A= 24hz - 100hz9) A Adaptive-Syne 25
A=t

[250] AFEAL7E T3S AFE = 9 422 D20l A 50hzE Hlojy L& 2714] A el o]

S R e . )
2] 1] = A el

B I |

o

& A} Ao

26

W5 = 3 T3¢9 50hz

o) A vk 7hg vk A) & 31
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[251] - A7 D1E ARESEE A5 ARE-AFE 40hz - 50hzol A Adaptive-Sync 2}E &
A =rth

[252] - A7 D35 AFESEE A5 A8 AL 24hz - 50hzol A Adaptive-Sync 25 &
A =rth

[253] [Video Timing]

[254] - Video Timingl : 4k@240hz

[255] - Video Timing?2 : 4k@120hz

[256] - Video Timing3 : 4k @ 100hz

[257] [Frame Range]

[258] - Adaptive-Sync Frame Rangel : 40hz - 120hz

[259] - Adaptive-Sync Frame Range2 : 60hz - 240hz

[260] - Adaptive-Sync Frame Range3 : 24hz - 100hz

[261] [Use Case]

[262] When user uses TO, source only has 1 choice. user gets Adaptive-Sync operation
from 60hz - 240hz.

[263] When user uses T1, source has 2 choices as 120hz fits into both D1 & D2. The
highest refresh rate is always T1's 120hz, but lowest refresh rate is changing base on
the descriptor source choose.

[264] - When source use D1, user gets Adaptive-Sync operation from 40hz - 120hz.

[265] - When source uses D2, user gets Adaptive-Sync operation from 60hz - 120hz

[266] When user uses T2, source has 3 choices as 100hz fits all 3 range descriptors. The
highest refresh rate is always T2's 100hz, but lowest refresh rate is changing base on
the descriptor source choose.

[267] - When source use D1, user gets Adaptive-Sync operation from 40hz - 100hz.

[268] - When source uses D2, user gets Adaptive-Sync operation from 60hz - 100hz

[269] - When source uses D3, user gets Adaptive-Sync operation from 24hz - 100hz

[270] When user uses T3, source has 2 choices as S0hz is out of D2. The highest refresh
rate is always T3's 50hz, but lowest refresh rate is changing base on the descriptor
source choose.

[271] - When source use D1, user gets Adaptive-Sync operation from 40hz - 50hz.

[272] - When source uses D3, user gets Adaptive-Sync operation from 24hz - 50hz

[273]

[274] e 74 2 A8

[275] st 4l E9] 42 Multi Adaptive-SyncE(t+~2] Frame

A5t7] 918ke] Sink EDID Multi Frame Range

v ol =2
I
oX,
o
s
Q-
O]

= ource2] Adaptive-Sync Frame Range & d 6} = Wi
= = LB A 9] B Est A A] of| & 9] 42 Adaptive-Sync
Spo] gk AHEe] 9@ R TAGE AATO 2 Sink(eg ZUEDS] 312
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35S A A, A AT A G AL L Al AN RS e 5 9
S5 A5k g R A E AT Aol

[276]
[277]
[278]

[279
[280
[281
[282
[283
[284
[285
[286
[287
[288
[289

e e e e d e b bed e e e

[290]
[291]
[292]

[293]
[294]

[295]
[296]

[297]

[298]

Source % #] 9] &2}

Adaptive-Sync 715 & A8 o, A Bl H Video Timing2] Frame rate?} Adaptive-
Sync Hlol 8 &=l A A <] W T Ao Ze sl A sk Z Q)
HE AHE-sto] 25 S

(el A13)

[Video Timing]

- Video Timingl : 4k@240hz

- Video Timing?2 : 4k@120hz

- Video Timing3 : 4k @ 100hz

[Frame Range]

- Adaptive-Sync Frame Rangel : 40hz - 120hz

- Adaptive-Sync Frame Range2 : 60hz - 240hz

- Adaptive-Sync Frame Range3 : 24hz - 100hz

[Use Case]

1. OSell A 4k@240hzZ Video Timing®] A1 ¥ %] = 74 -9~ Adaptive-Sync Frame
Range2 & A}-85}¢] 60hz - 240hz = &2}

2. 0S4 4k@120hzZ Video Timing®] A1 ¥ %] = 73 -9~ Adaptive-Sync Frame
Rangel & A}-85}¢] 40hz - 120hz =2 &2}

3. 0S4 4k@100hz= Video Timing©] A B} %] = 7§~ Adaptive-Sync Frame
Range3 & A}-86}¢] 24hz - 100hzZ &2}

it}
(K
=
i)

Sink =] 9] F =

Sink %] 7} Multi Frame rate S A}-2-3}= 74 -9, EDID®] Video timing 2] Frame
Rate 2} Adaptive-Sync 222 ¢! "B o] Zoh gho] LX|3HA 7] <d &l oF ghet. g, ZF
Z} 2| Frame Range"} T} Overdrive 7'd = %l 8 &l of gtr}. o] 4§ 242+ 2] Frame
Range®ll A # A 2] Overdrive 4k 7 'd 8¢, I} % ¢t Over/UndershootS *-4] 5} a1
s FAE A = A

% 5 Source %] 7} Adaptive-Sync & 24 523 3 7 - Frame Range & 2% 8}
=4 AdYE =A8 Eo|t)

5= 53 '@ 9] Adaptive-Sync Data Block Range7tho] | 1 ¥ = 7 §-¢])
o o] T},

%58 Fx3H, Source A 3= Sink 7] 2 5-E] HPD(hot plug detection)< 5741

3,

%

3k A
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[299]

[300]

[301]

[302]

[303]

[304]

[305]

[306]

[307]

[308]

[309]

[310]

[311]

Source 4 *] = Sink % %] 2 H-E| EDID(extended display identification data)/
DPID(DisplaylD)E =4l 8] 2 gt} =, Source ] += Sink %] ]
EDID(extended display identification data)/DPID(DisplayID)E ¢} =

%mmﬂﬂbfwlummmmniﬁaﬁﬁfﬁ]L*$ﬂﬂ%ﬂ%@%@
& 7] 8} *H 9] (adaptive-sync range)E 218§}, =5, Source %] = EDID/DPID I 4|
2338 57| 3} H 9l (adaptive-sync range) & 2]

Source *]+= 2§38 & 713} *H 9l (adaptive-sync range)?-_ 2}-& ¢k}, =, Source
A= 489 F713} 1 9 (adaptive-sync range)°ll 7] ¥kl QY @/H[H QAT
£ A 2]t aL Sink X ol Al A E gk

562 ¥ JNA o TS A A] o &0l mHE Source & *| 7F Adaptive-Sync & 2}-E
T8 79 Frame Range S A4 o= HA o] ol & =A ¢ ol

% 63 &9 Adaptive-Sync Data Block Ranges7} %] 91 %] = 7 §-of] 3t 2 A]
of o] .

5% 65 F&3HH, Source A& += Sink g ] 2 F-E| EDID(extended display
identification data)/DPID(DisplaylD)E 415}o] 28 8T}, <, Source 8 #] = Sink
%] ] EDID(extended display identification data)/DPID(DisplaylD)& ¢}+=

Source 4 *] = 541 ¢+ EDID/DPID®]| Adaptive-Sync Data Block©] <] OHE ] A
A sk},

EDID/DPID®]| Adaptive-Sync Data Block©| <& A 8} 7 9-, Source & *] =
Adaptive-Sync Data Block®ll Th 9] (=, H572]) 2338 57| 3} H 9] & (Adaptive-
Sync Data Block Ranges)7} <& Al 5} = #] A4 gt}

Adaptive-Sync Data Block®ll Th9] (5, 579]) 433 & 7|3} ¥ 9 & (Adaptive-
Sync Data Block Ranges)7} <= Al 5Fi= 74 -9-, Source & *| &= H] U] @ Elo|nl g el

£t vds 2yl M o ¢l S dA ek S o whet 2|9
_?4 2 M au}

AelE 3 g Q] W flef] 7Hkele], Source F A= A58 7S HAN ZH !
o= 2HE 3k}, =5, Source A= A ElE A28 F7) §]r 9] (adaptive-sync
range)®l] 7| ¥F8lo] Qv @/H| Y @ A S E A 2] 8kl Sink A ol Al A& ghok

EDID/DPID®]| Adaptive-Sync Data Block©| <& A 84| &= 7 5, 1=, Adaptive-
Sync Data Block®ll T}5-2](5, 5-579]) 24183 & 7|2} ¥ 91 &(Adaptive-Sync Data
Block Ranges)7} <& Al 8H 4] &= 7 5~ (5, Adaptive-Sync Data Block®l] 3}1}-2] 4
53 5713} ¥ ¥l (Adaptive-Sync Data Block Range) Tt <=4 8= 7 %), Source %
Z = ghvbe] 453 5713} W 9l (adaptive-sync range) 2 25 3T} =, Source 74X
= sty A58 713 ¥ (adaptive-sync range)oll 7] §H5Fe] Q.t] /M| v Q. 4
S & A glstaL Sink Aol Al A gt

o

ey

S

S
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[312] ¥ 71A19] Sink 4] 7} t}4=2] Adaptive-Sync RangesE A 13+ %9 EDIDCI]
Frame Range & 27| 3t WH

[313] Multi Adaptive-Sync Range #] ¥ Sinki= Video Timing ¥} Adaptive-Sync Range <]
Max 4L 4= A1 A EDIDel 22t 327 gke}. =3 Z; Adaptive-Sync Frame Range®l]
th 3l Overdrive +'4 & 8 319 Source”} ©] - Adaptive-Sync Frame Range s & &
A8k 2] 2} 5 958 Over/Undershoot 7} A 7] A @ 525 $ho),

[314] (el Al14)

[315] [Video Timing]©| EDID®I| o} 2} ¢} -2 3% 7] gk 74 §-

[316] - Video Timing]1 : 4k@240hz

[317] - Video Timing2 : 4k@ 120hz

[318] - Video Timing3 : 4k@ 100hz

[319] [Frame Range]E Video Timing-& %% 3} ] Adaptive-Sync RangeE Max ¢k}
2] A1 A X EDIDe] oF2f ¢} 2ol 37| aff of &kt

[320] - Adaptive-Sync Frame Rangel : 40hz - 240hz

[321] - Adaptive-Sync Frame Range2 : 60hz - 120hz

[322] - Adaptive-Sync Frame Range3 : 24hz - 100hz

[323]  SinkA|ZAPel| A= 919} o] EDIDe] 32715 o] 91 7 -0l Z7te] '40hz -
120hz' , '60hz - 240hz', '24hz - 100hz' Frame Range®l] 4] OverDrive& F'd 3] OD
Table-2 7+ Z} Frame rangeol| A T2 A 7} 7k},

[324]

[325] [Source #&*] claim & A ]

[326] o]t At A Al 5& P2 T2 FHoAN =785 Fxeto] A H R A
getth o)st AW = U ES AW HYE fste] 7 Al B AT )
HEA = & o] = g b o] AN A o] ofE W o AR A 2 S A
L, S tholl Aty ol 484 ¢ &S EEolth

[327] 573 B AA 9] v A A &0l e Source G A 9] 2 A o] dHE
LA G L o]

[328] B RA 9] tF ket A A] o o i =, Source ] of] 2] 8fo] 428 1] = W o]
A& o}

[329] Source &A= ZZAM|A; W 22, D 5521 7] (transceiver) & E 5 ¢HC} A7 1
R, A7) ZRAA ol o] Ay = Slof| VRkete], s 2HE 2 e A A
(instruction) & & #] 4 Ht},

[330] S701 A ol A, Source & *] = 4 F(Sink) %] 2 H-E HPD(hot plug detection) 4!
3 E FAlg

[331] S702 A ol A, Source FA] = 37| 7 A %] 2 F-¥ EDID(Extended Display

Identification) ®=+= DPID(DisplayID)¢} &l ¥ A1 B W& =41k},
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[332]  S703 2AINA, Source &A= 371 A= AA o] 7] AL QB EHE = &

T2 Ht] Q. Elol ™ gl 7| o] EE(a plurality of Video Timing Frame Rates)©]]
7|qkale] 52 HY S Efol ™ 2 ¢ i’ﬂ o|EE AA %t}

[333]  S704 ©AINA, 2471 Al R £3E = 458 F7]3} ol E £5
(Adaptive-Sync Data Block)©] 9] 433 5 7]3} Q] €1 A E(a plurality
of Adaptive-Sync Frame Ranges) 2} ¥+ ¥ 3= 7 -9, Source & *| 3= 47| H79] 4
23 57138 2o doIAE F A | wolEVF AV E4 HY] 2 Elol R
z Q) HolEol t-gat= 54 A8 w713 T ¢l #lIAE AA g}

[334] S705 WA A, Source X = A7 &4 A8 F7]3) | @A A o
sto] Al QRS 7] A= AA A A Eghe

[335]

[336] & 7HA S TFe AA el Bl w2, V] A Sd E7]13) vloly 5ol #hd
Y= Aed E71s ZAd ddA e 71l A9, A 54 Asd 518 =2
A AAA =371 A B718 HolH &5 #dH = sl 459 57

)

[s]
st 2 Ql HelA =AM AA :
[337] RN Y] TRaFg A A oSl W=, 7] Al 7 Booll DSC(Display Stream
Compression) A B.7} 28 ¥ &= 49, 47 54 ]1“4 ? E]'O] oz O] E
A7 el HiY @ Brol W gl Hlo]EE
| ©] E & (multiple Video Timing Frame Rates) %l 4| 7ﬂ7<4 = O]E}
[338] VRS T ERE A AL ol Eoll W=, Y] o] BiY 2 Bl | 22} o]
EEE 7] B9 8lv 2 Brol Z# ¢l glo] EE el DSC7}F A& 5o A=

A
T At

[339] <& WAl theFR A A

>

(3]

[340] = 7HAS] vheFE A AL o Boll mhEH, Y] 574 HY L Brol W g0 B AT

[341] A9 theket A o S0 ipE, A7)
[342] B 7fA o] TheFst A A ol Eel w2, AV A RS %}7] 574 4
=g} o] H(Overdrive) #k 2] Fdeoll 7|5kt

[343]
[344] H A o] ksl A A o Eof k= Source %] 7F A & ¥ . Source A *] =
I E2AA R 2 transceiver) S X815t ar, A7 L E A A =, & 79
A} % ] =

wE Source “J*| 2] H2F WS s FAEH = AT

N OH
-1>
2
N

[345]
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AT
= 2~(Source) A2 2] &2} H]—HJ ol ¢J O‘V\ﬂ
%) #1(Sink) “& =] 2 F-¥ HPD(hot plug detection) N & & 2135}= T7|;
271 2 A A 2 53-8 EDID(Extended Display Identification) %=
DPID(DisplayID)<} & H A1 A BE F4lsh= WA,
A7 A g o] AT Al A Kol 3 3= H472] B Y Q. Elol® Ly
< ¥ o] E&(a plurality of Video Timing Frame Rates)ol] 7] ®¥Fs}o] 54 1]
v e Brol® Yl dlo|EE A k= WA,
A7 Al AR 23 E = 4188 713} Hlo] B £ S(Adaptive-Sync Data
Block)o] ¥72] 4538 5713} < ¢l *] E(a plurality of Adaptive-
Sync Frame Ranges)®} I 5= A9, 27| 5429 459 573} g
1A & 5 H 2 Sl HolEZFAY] 574 HIY S Brol™ 2 ¢l g o]
Eo thgat= 54 AW 73t T wIAE A= G,
B71 5 A8 w718 T ¢l gl Aol 7IRksto] A 2d R E 4]

42 AN A AFehs BAZ EH e,
H
=N

(o

71 g8 5713 HolH E5o] A ¥ = A58 5713 24 A
A o] 7RI A5, 371 54 A8 Tl 2 Q] AA = AT AE
& F7138} HolH EFo] A= st 483 7 e Q) @A
B2A A=,
W,
A1 ghell AofA,

7] A1 A Kol DSC(Display Stream Compression) A X7} 3 g% = 7

:'

A}

. 47] 574 9IE1 . ol aA8) Slol S 471 2452 ¥11] 5. e

2 el EE Ei= v BlY @ Breol® e 9] ¥l o] E & (multiple

Video Timing Frame Rates) | A 2 %] a1

A7) B4 9] vt @ Elol ™ ¢ ) LE & 7] 4] Bl Q. Eol
# ¢ dle] EEo] DSC7F 485 o A==,

UO E

W,

A1 el A ofA,

A7l EA A& F713F T A A7 A 2] dolEx A
7] 54 "] 9 Elo|w 2 ¢l wlo] Eg} F U3,

W,
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[ 6] A1 7ol Aol A,

743} 7] A1 aoll Qo] A,

1919 A=Ay E4 228 %
=g}o] ¥ (Overdrive) #k 2] F1d ol 7] Whal+=
5|
=N

—_

s Z e ElIA el thEk 2.8

2

M ox
N

ols

[°d -3} 8] 2= 2~(Source) “FX] o Q1o A,
Z 2 AA WP E 4941 7] (transceiver) & E 5}
7] Wl B =, A ZEA A o 3) Al s = Ao
-3 8= A Al (instruction) & & #7435},
7] EAEE

2

[Rtske], S5 &

s

al
7

2

%) #1(Sink) “& =] 2 F-¥ HPD(hot plug detection) N & & 2135}= T7|;
271 2 A A 2 3-8 EDID(Extended Display Identlflcatlon) T=
DPID(DisplayID)2} A H A1 AR5 FAalsh= @,

A7) A AR o] AT Al A Bl 5 = H)\/] H U] Q. Efol ™ 27
< ¥ o] E&(a plurality of Video Timing Frame Rates)ol] 7] ®¥Fs}o] 54 1]
v e Brol® Yl dlo|EE A k= WA,

A7 AL AR E3hE = 453 578 dlolH £ S(Adaptive-Sync Data
Block)o] ¥72] 4538 5713} < ¢l *] E(a plurality of Adaptive-
Sync Frame Ranges)®} & == 45, 7] H52 4538 7|3 24 <)
1A & 5 H 2 Sl HolEZFAY] 574 HIY S Brol™ 2 ¢l g o]
Eo fj&ot= 54 488 573t o9 HAAE At @A,

A7 54 AEd T3 2 Aol 7lHkste] AulH BRE A

AN A AFehz GAE Lgeks,

el
A2~ A

(713 9] A8 &holl oA,
371 A8 &3 tlolH E5o] #y = AEd 573 2 d<d
Ao F7F 11 A5, A7 54 A8 w718t Tl dd ddAE A7) A S
& 5713} tlolH 5ol By = shute] 488 w713 29 9] #lA
2 A H =,
A2~ A

873 10] Al Fell AolA,
471 A1 A4 B.ol] DSC(Display Stream Compression) 4 H.7} 32 8% = 7
T, 37 54 BH L Brol W | 9) ol Ex= V] H79] HlH Q. Bol
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[7d -8 11]

[7d -8} 12]

[7d -8 13]

[7d -8} 14]

[7d7-8F 15]

W 29 Yol EE e v v Y 2 ol Z# Q) #| o] E& (multiple
Video Timing Frame Rates) = ol| A 2 # %] a1,
471 v HlY @ Brol®) Q) glol EES Y] 59| vt 2 Elo]
W <) glo] EE] DSC7F 4 g5 o] A H =,

A<

A2 AA]

A8 el Ao A,

71 54 A8 V13 2l A1A ] Y] Hol ) dolE=
71 54 v Q BrolW Z ¢ glo] B} FAT,

A AA]

A8 el Ao A,

A7) EA v @ Elol™ glo| E= 4] A2 Ao e 9 AR =
7] s g Aol o gk flef o] B o w A,

a2 A

n oo
X
2
40

2
o
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>

2,
X

m
2
b}
o
T o

%) #1(Sink) “& =] 2 F-¥ HPD(hot plug detection) N & & 2135}= T7|;
A71 74 A 4] 22 58] EDID(Extended Display Identification) %=5=
DPID(DisplaylD)¢} & ¥ A1 A BE 521351 &,

A7) A=A AR ] 7] A AR £33 84229 8] Q ol Z g
¢! 2 o] E & (a plurality of Video Timing Frame Rates)®l] 7] ¥Fsto] &4 1]
tQ elol® 2 Q] Ho|EE AA s @A

A7 AL AR E3hE = 453 578 dlolH £ S(Adaptive-Sync Data
Block)o| =2 438 57|38} Z 9 < @] E(a plurality of Adaptive-
Sync Frame Ranges)®} & == 45, 7] H52 4538 7|3 24 <)
A& 5 ) 2l dolEVF AV 574 HIH S Erol ™ J'L'ﬂm ¢ o]
Eo thgat= 54 AW 73t T wIAE A= G,
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AUX Flow chart
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DPCD write
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[5=5]

HPD =4l
(Receiving the HPD)

Y

EDID/CIAZHO|ID ¢S
(EDID/Display!D Read)

\
EDID/DisplayIDOlAM HSE 7|3 He =
(Read the Adaptive-Sync Range in EDID/DisplaylD)

A
MY S7|3 HeE &s
(Operates with an Adaptive-Sync Range)
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(EDID/Display|D Read)
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Data Block)
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S8 S7|=F HlolH
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aptive-Sync Data Block has
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ofell Ao e} ool HE AEH
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