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How to Monitor AUX Channel Communication
of DisplayPort Interfaces
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DP Source Device DP Sink Device

HPD: Hot Plug Detect signal

AUX Channel: Command data > < Status data Nl

’
~

Main Link: Serialized / encoded video, audio and external data
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« Master of the AUX Channel * AUX Channel slave
(called AUX CH Requester). (AUX CH Replier).
* Must initiate a * Responds with a
Request Transaction. Reply Transaction.

AUX Channel

« Single differential pair.
« Half-duplex bidirectional operation.
» 1 Mbps using Manchester-Il coding.
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AUX Link Services

* Link Capability Read
» Link Configuration (training)
* Link Status Read

AUX Device Services

* EDID Read
* MCCS (Monitor Command and Control Set) support
» Sink Event Notification

Sideband Messaging

» Send & Receive Messages from Remote DP Nodes
* Report MST Status Changes and Errors
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Read from Sink DPCD

Req RD 1 byte from 0x00218 90 02 19 00 AUXACK (1 byte) 00 00

Source: Read one byte of data from DPCD 0x00218

Sink: OK,

TEST_REQUEST (Test requested by the Sink device):

0x00218 := 0x00
TEST_LINK_TRAINING =0
TEST_VIDEO_PATTERN =0
TEST_EDID_READ =0
PHY_TEST _PATTERN =0
FAUX_TEST _PATTERN =0

Please refer to: DP v1.2a: 2.9.3.1 Address Mapping for Link Configuration/Management
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Write to Sink DPCD

Req WR 5 bytes to 0x00102 80 01 02 04 22 38 38 38 38 ACK 00

Source: Write 5 bytes of data to DPCD 0x00102
TRAINING_PATTERN_SET (0x00102 := 0x22)
TRAINING _PATTERN_SET = 2 (Pattern 2)
RECOVERED_CLOCK OUT EN=0
SCRAMBLING DISABLE =1
SYMBOL_ERROR_COUNT_SEL = 0 (Disparity and lllegal Symbol)
TRAINING_LANEO_SET (Link Training Control, Lane 0)(0x00103 := 0x38)
VOLTAGE_SWING_SET =level 0
MAX_SWING_REACHED =0
PRE_EMPHASIS_SET = level 3
MAX_ PRE-EMPHASIS REACHED =1 etc. ...

Sink: OK Please refer to: DP v1.2a 2.9.3.1 Address Mapping for Link Configuration/Management
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Sideband Message - step 1 (Request)

Req WR 5 bytes to 0x01000 80 10 00 04 10 02 cb 01 d5 ACK 00

DOWN_REQ - REQ: LINK_ADDRESS
-- Sideband message header --
Link_Count_Total =1
Link_Count_Remaining = 0
Broadcast Message =0
Path _Message =0
MSG_Body Length =2
Start Of MT=1
End Of MT=1
Message Sequence No =0

Please refer to: DP v1.2a 2.9.3.1 Address Mapping for Link Configuration/Management
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Sideband Message - step 2 (Enquire Reply)

Req RD 1 bytes from 0x02003 90200300 AUX_ACK - 1 bytes 00 10

DEVICE_SERVICE_IRQ VECTOR_ESIO [CLR] [1.2]
0x02003 := 0x10

(Reserved) REMOTE_CONTOL_COMMAND_PENDING =0
AUTOMATED TEST REQUEST =0

CP_IRQ =0

MCCS_IRQ =0

DOWN_REP_MSG_RDY =1

UP_REQ_MSG_RDY =0

SINK_SPECIFIC_IRQ =0

Please refer to: DP v1.2a 2.9.3.1 Address Mapping for Link Configuration/Management
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Sideband Message - step 3 (Reply)

Req RD 16 bytesfrom 9014 100f  AUX_ACK - 16 bytes 00 22 93 1a 45 03 90 c0 4b
0x01410 00 00 00 00 00 00 00 00

DOWN_REP - Message Transaction fragment
-- Sideband message header --
Link_Count_Total = 1
Link_Count_Remaining = 0
Broadcast _Message = 0
Path_Message =0
MSG_Body Length =21
Start Of MT=1
End Of MT=0
Message Sequence No=0

Etc. ... Please refer to: DP v1.2a 2.9.3.1 Address Mapping for Link Configuration/Management



I N
/) UNIGRAF

Any DP Source

—

Any DP Sink

Equipment:

« DPA-400 1.2 unit
 Unigraf “Y” cable

» AUX Channel Monitor GUI

e
Fie Sewch Tock Fiters Decofing Help
© stopacauston |
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Detad Data
Srt: HFD =50 M= N1 = 0h T2
ReqRD 1 bryies from 000218 w2800

FeqRD 1 byies from 0x00201 ®020100

AUKACK - L bytes
ReqRi  byes om 0x00200
A _ACK - B bytes

e

T5055
it
|
!

AUX
Monitor
GUI

i
H
:
z

858k
iz
g‘!

Fd

-

]

H

g

yies from Cx000S MOT=1
i
i byiesfrom (n00050 MOT=1

8587

RO 1 bytes from 0v0008 MGTa 1
1
+ Byt fram 000950 MOT=1

(5]

DOUNETREAMRORT FRESENT O]
g 0x02003 = 020

‘DT _STRM FORT_PRESENT =0

DN _STRM_PORTTYPE =0 DieplayPort)
Fermat Cerersir = 0
DETARED, €20 BO_AVMILALE =0

MATN_LTHC_CHANNEL_CODING [RD)

- ibrtes
Lyies from 000050 MOT=1
-1

yies fram Cx000E0 MOT=1

a8

Host PC

Ei’;iﬁﬂiEE;E;%;IHERE‘HH

R

bytes
Tbyies fram 000080 MOT= 1
“ibyes

Satus Acaustion ning - Dewnioading dats  Downloaded  101728tes  ulfesd  OBytes l ISB

CAPTURING THE WORLD
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DP Source
Equipment:
« DPR-120 unit
 Debug and Test Controller GUI
« MST Debug Extension option

Debug and Test
Controller GUI
Embedded
AUX Monitor
Tab

DP Reference Sink

UNIGRAF

[ © swoscauon |

Ure Tmesamp  From Type Detals

bytes fom

DO Start: HPD=Hgh IND=Low IN1=...
00000

Source Netive Req RD 1bytes from 053028

1726438
726495 ek Native AUX_ACK - 1

8 Source Natie Req /R 1 bytes to 0x02003
1726467 ek Native AUX_ACK -0
1726480 Sowce

Native ReqRD 1 byles from 0w00111
Hatie AUX_AK- 1

172548  Sek g

1726499 Source Native ReqRD 16 bytes fom 0x00030
1726509 Sek Natie AUX_ACK - 16 bytes

1726538 Source Hatie Req ViR S bytes to Dx01090

90040008
00000 a4 445052313230
900500

231123

900030 0f
008407556102 826511585
01009 04 1002h 01 65

Host PC

CAPTURING THE WORLD
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Log controls

AUX Channel
transaction log

Parsed

" .

@ Unigraf Aux channel monitor

File Search Tools Filters Decoding Help

€ Stop acquisition ] { Il Pause Download
Line Timest.. From Type Details Data | Message details:

1 0.00 DPA-400 INFO  Start: HPD=High INO=High IN1=High IN2=High Line #2 - 6852,30ms -
2 6850.11 Source  Native RegRD 1bytes from 0x00215 90021300 AUX_ACK - 12 bytes T
£} 6850.18  Sink Mative AUX_ACK - 1bytes 00 oo -

i 6850.98 Source  Native ReqRD 1bytes from Ox00201 90020100 DPCD_REV [RO] (DPCD revision number)

5 6851.04  Sink Mative ALX_ACK - 1bytes 00 00 0x00000 := 0x11

6 6851.84 Source Native ReqRD 6 bytes from 0x00200 90 020005 DPCD V1.1

[7 685194  Sink Native ALX_ACK -6 bytes 00 4100 00 00 80 00 NOTE: DPCD rev 1.2 Decoder in use

Si
Source  [2C
Sink. 12C
Source  [2C

ReqWR 1bytes to 0x00050 MOT:
AUX_ACK -0 bytes

6854.66 ReqRD 1bytes from Ox00050 MOT=1

6854.91  Sink 12C AUX_ACK - 1 bytes
6855.62 Source I2C ReqRD 1bytes from 0x00050 MOT=1
6855.78  Sink 12C AUX_ACK - 1bytes

Source  I2C ReqRD 1bytes from 0x00050 MOT=1
6856.67  Sink 12C AUX_ACK - 1bytes
6857.38 Source I2C ReqRD 1bytes from Ox00050 MOT=1
6857.54  Sink 12C AUX_ACK - 1bytes
6858.24 Source  I2C RegRD 1bytes from 0x00050 MOT=1

10
11
12
13
14
15
15 6856.48
17
13
19
[20
21

6858.40  Sink 12C
10 Source I2C

AUX_ACK - 1bytes
ReqRD 1bytes from 0x00050 MOT=1
LX_ACK - 1 bytes

00

5000 50 00
00 00

50 00 50 00
oo ff

50 00 50 00
00 ff

5000 50 00

00 ff
5000 50 00
00 ff
5000 50 00
oo ff

685274 Source  Native R 12 bytes from 0x00000 90 00 00 0b
El 6852, Native ALX 12 bytes 00 110a 84010000 00000000

40 00 50 00 00

MAX_LANE_COUNT [RO] (Maximum number of lanes)

0x00002 := 0xB4
MAX_LANE_COUNT = 4
ENHAMCED_FRAME_CAP = 1
TPS3_SUPPORTED =0

MAX_DOWHSPREAD [RO]

0x00003 1= 0x01
MAX_DOWNSPREAD = 0.5%
NO_AUX_HANDSHAKE _LINK_TRAINING = 0

J interpretation of
one transaction

m

qRD 1 bytes from Dx00050 MOT=1 50 00 50 00 NORP [RO] {(Number of Receiver Ports)

s 6860, X_ACK - 1 bytes 00 000004 : = 0x00
(26 6860.83  Source 12c ReqRD 1bytes from Ox00050 MOT=1 50 00 50 00 NORP =0
[27 6861.02  Sink 12C AUX_ACK - 1bytes 00 00
28 686173 Source [2C  ReqRD 1bytes from OxD0050 MOT=1 50 00 50 00 DOWNSTREAMPORT _PRESENT [RGI
s 686189 Sink 20 AUX_ACK - 1bytes 00 54 0X00005 = 0x00
30 686259 Souce I2C  RegRD 1bytes from 0xD0050 MOT=1 50 00 50 00 DWN STRM PORT PRESENT = 0
B1 686275 sink 20 AUX_ACK - 1bytes 007 DWIN_STRM_PORT TYPE = 0 {DisplayPort)
32 686346 Source I2C  ReqRD 1bytes from Dx00050 MOT=1 50 00 50 00 Format Conversion = 0
33 686362 Sink [0 AUX_ACK - 1bytes 0036 DETAILED CAP INFO AVAILABLE = 0
[34 6864.32  Source 12C ReqRD 1bytes from Ox00050 MOT=1 50 00 50 00 - T -
35 686451 Sink 120 AUX ACK-1bytes 00 40 | MAIN_LINK_CHANNEL CODING [RO]

< m 3 I - -
Status  Acquisition running - Downloading data Downloaded 10172 Bytes Buffered 0 Bytes

CAPTURING THE WORLD
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DP Source

DP Sink

UNIGRAF

AUX
Monitor
GUI

St custon g - Domrosdio drls__ Dewnloaded 1010 Bytes
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Embedded
AUX
Monitor
Tab

DP Source

Stream
Allocation
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DP Sink

Both tools in DPR-120
Debug and Test Controller GUI
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Embedded
AUX
Monitor
Tab

DP Source

AUX

Monitor = = | S 8 .
sul =] & s s

“Cable” 4
Monitor 2 Monitor 3 Monitor 4

N

Please refer to: VESA DisplayPort® Multi-Stream Transport Certification Test Procedure; Revision D
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Embedded
DP Source AUX
Cable1 ~ Monitor 1 Monitor
Tab
All tools in
DPR-120
Stream Debug and
Allocation Test Controller
Monitor GUI
Tab

“Monitor” 2 “Monitor” 3 “Monitor” 4

Please refer to: VESA DisplayPort® Multi-Stream Transport Certification Test Procedure; Revision D
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¢* DPA-400 Advantages:

v’ Can be used between any
Source and Sink

v' Needed between MST
Branch and Sink

¢® DPR-120 Built-in AUX Advantages:

v" Link CTS tool and AUX Monitor
In the same GUI

v' Reduces the # of connectors
In the stream path

. DPR120 |
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Thank You!

Please visit
for more information.


http://www.unigraf.fi/



