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Description

PI3DPX1202A is DisplayPort 1.2 standard compliant, very 
low power DP Redriver. 

The device can read the Aux-channel Link Training (LT)
Swing and Pre-emphasis data between Transmitter and 
Receiver, configure the output swing / Pre-emphasis,  and 
automatically calculates EQ based on Swing/Pre-emphasis 
LT values through the built-in Aux listener. EQ can pro-
gram by the I2C serial interface. 

The device can  reduce signal jitter caused by transmission 
line effects, and compensate for the PCB-related frequency 
and switching-related loss to provide optimum DP perfor-
mance between the link.    

Features 

 Î Dual mode DisplayPort Redriver, DP 1.2 Specification 
compliant 

 Î Support all 1.62 / 2.7 / 5.4 Gbps data rate with DDC/
Aux signal switching

 Î High speed inputs with internal 50 Ohm pull-down

 Î Ultra Low-power design 

 Î Dual mode DisplayPort Input/Output with TMDS clock 
Frequencies up to 340 MHz

 Î Aux Listener support link training and configure output 
level, pre-emphasis setting during link initialization. 
Aux Listener supports "sink Request test mode" 

 Î Pseudo-adaptive equalization based on signal level and 
pre-emphasis setting in Aux register

 Î  CNTRL provides pin control EQ, Output Voltage Swing 
and Pre-Emphasis

 Î DP and TMDS output mode selection with Cable 
Detection pins

 Î Support Hot Plug Detect and Cable Detect function

 Î Individual lane power down automatically when no DP 
signal present

 Î DP redriver enter power down state to reduce current 
consumption when sink device deserted

 Î Power Supply : 3.3V

 Î ESD HBM protection 2kV

 Î Package:  48-pin TQFN (7x7mm) 

Typical Applications

 Î Notebook, AIO and Desktop PCs

 Î Graphic Cards

DP1.2 Redriver

+ Aux/DDC Switch

DP++ Host

CPU

dGPU

 

DP Mainlink(p/n)

Aux-ch(p/n)

NoteBook PC DP++ Redriver

DisplayPort 

Connector

Figure: NB Application Block Diagram

Ordering Information

Ordering 
Code

Package 
Code

Package Type

PI3DPX1202A2
ZBE(X)

ZB
3.3V only power, Pb-free & 
Green, 48-pin TQFN, Tray(Tape/
Reel)

PI3DPX1202A2
ZBIEX

ZB
Industrial Temperature
3.3V only power, Pb-free & 
Green, 48-pin TQFN, Tape/Reel

PI3DPX1202A1
ZBE(X)

ZB
3.3V only power, Pb-free & 
Green, 48-pin TQFN, Tray(Tape/
Reel)

 Suffix: I = Industrial Temperature, E = Pb-free and Green, X = Tape/Reel. 

Low power DisplayPort 1.2 Redriver with DDC/AUX CH Switch
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2. General Information

2.1 Revision History

Revision Changes

Mar 2017 Release. Always Automatic EQ control through Aux channel listener or I2C programmable control mode support

Apr 2017 Ch3: Functional description to simplify.  
Ch4: Min temp changed 0 to -40 deg C for I-temp support. ICC measurement data updated with different Pre-
emphasis and Voltage swing setting condition. 
Ch5: Add Aux-listener redriver latency information & power mW comparison data

May 2017 Ch3: Improved Functional description 

Jun 2017 Power-up / Reset timing added in functional session
Eye waveforms by Pre channel length added in application session

2.2 Similar Products Selection Guide

PI3DPX1202A2 PI3DPX1202A1 PI3EQXDP1201 PI3DPX1203B

Version DP 1.2, DP++ 1.2 DP 1.2, DP++1.2 DP 1.2, DP++1.2 DP 1.4,  DP++ 1.4

Recommenda-
tion

New DP 1.2 Design
Power, BOM sensitive  
system 

PI3EQXDP1201 Pin-to-
pin replacement 

Not recommend Variable Frame Rate ap-
plication, latency critical 
system
DP1.4 Data Rate system  

Redriver Type Limiting-type Redriver,
Depend Aux listener for 
automatic Device setting 
control

Same as PI3DPX1202A1 Same as PI3DPX1202A1 Linear-type Redriver
No need Aux listener for 
Automatic Device setting 
control

EQ mode Auto, I2C and Fixed EQ 
setting

Auto EQ, I2C setting 
only

Auto, I2C and Fixed EQ 
setting

EQ setting 4-bit with Pin or 
I2C mode.

Auto_EQ pin Auto EQ pin: Tri-state 
mode to control Auto EQ/
Fixed EQ and I2C mode
0: Disable
1: Enable
M: Pin-control EQ mode 

No Auto EQ pin control 
pin. Internally Pull-Up 
to VDD for always for 
Pin-to-Pin with PI-
3EQXDP1201 

Internal 100kΩ pull up.
0 = Fixed EQ
1 = Auto EQ

None

New Features Low-power design 136mA @ 400mV, 0dB setting.
Increase Aux Listener FIFO size. 
Drop-in Pin out compatible with PI3EQXDP1201.

300mA @ 400mV, 0dB 
setting

Latency Free, Not blocking 
linked channels and boost 
Receiver DFE performance 

Availability Production Production EOL Production
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2.3 Power Consumption Comparison 

Swing, Preemph setting 
x4 IDD 

Improve

x4 Old 

DP1201

x4 New 

DPX1202
Units

400mV_0dB 55% 309 138 mA

400mV_3.5dB 38% 338 211 mA

400mV_6dB 32% 358 242 mA

400mV_9.5dB 26% 390 289 mA

600mV_0dB 52% 321 155 mA

600mV_3.5dB 34% 381 252 mA

600mV_6dB 24% 388 294 mA

800mV_0dB 40% 332 197 mA

800mV_3.5dB 27% 396 289 mA

1200mV_0dB 36% 351 225 mA

Average Total Current 36% 356 229 mA

Average Total Power 36% 1175 756 mW
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Power Consumption Comparison 

x4 IDD Improve x4 Old DP1201 x4 New DPX1202

2.4 Output Eye Waveforms with different Pre-channel length  
Output Eye Opening with Input Equalization, 5.4 Gbps, Vdd=3.3V, 25C with PRBS 2^7-1 pattern, Input/Output Swing=800mVd

No Trace, EQ=0101 (2.25dB) PreCH =6”, EQ=0101 (3.5dB) PreCH =12”, EQ=1001 (4.6dB)

PreCH=18”, EQ=0001 (4.6dB) PreCH=24”, EQ=1011 (6.1dB) PreCH=30”, EQ=1011 (6.1dB)

PreCH=36”, EQ=1101 (8.2dB) PreCH=42”, EQ=1101 (8.2dB)

Figure 2-1: Pre-channel length/insertion loss and EQ compensation
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2.5 Related Products

Part Numbers Products Description

Retimers

PI3HDX2711B HDMI 2.0 and DP++  Retimer (Jitter Cleaner)

PI3HDX711B HDMI 1.4 and DP++ ReTimer (Jitter Cleaner)

Redrivers

PI3DPX1203B DisplayPort 1.4 Redriver for Source/Sink/Cable Application, Linear-type

PI3HDX1204B1 HDMI 2.0 Redriver (DP++ Level Shifter), High EQ, place near to the source-side, Limiting type

PI3HDX1204E HDMI 2.0 Linear Redriver (DP++ Level Shifter) , Link transparent, place near to the sink-side

PI3DPX1207B DisplayPort 1.4 Alt Type-C Redriver, 8.1 Gbps and USB3.1 10 Gbps, Link Transparent 

PI3DPX1202A Low Power DisplayPort 1.2 Redriver with built-in AUX Listener, Limiting-type

PI3HDX511F High EQ HDMI 1.4b Redriver and DP++ Level Shifter for Sink/Source Application, Limiting-type

Active Switches & Splitters

PI3DPX1205A DisplayPort 1.4 Alt Type-C Mux Redriver, 8.1 Gbps and USB3.1 10 Gbps, Link Transparent 

PI3HDX231 HDMI 2.0 3:1 ports Mux Redriver, Linear-type

PI3HDX414 HDMI 1.4b 1:4 Demux Redriver & Splitter for 3.4 Gbps Application, Limiting-type 

PI3HDX412BD HDMI 1.4b 1:2 Demux Redriver & Splitter for 3.4 Gbps Application, Limiting-type 

PI3HDX621 HDMI 1.4 Redriver 2:1 Active Switch with built-in ARC and Fast Switching support, Limiting-type 

2.6 Product Status Definition

Product Status Definition

(1) Advanced 
Information

In Design
Datasheet contains the design specifications for product development. Specifications 
may change in any manner without notice.

(1) Preliminary
Engineering 
Samples

Datasheet contains preliminary data; supplementary data will be published at a later 
date. Diodes Incorporated reserves the right to make changes at any time without no-
tice to improve design.

(2) No Identification 
Needed

Full Production
Datasheet contains final specifications. Diodes Incorporated reserves the right to make 
changes at any time without notice to improve the design. 

(3) Obsolete Not In Production
Datasheet contains specifications on a product that is discontinued by Diodes Incorpo-
rated. The datasheet is for reference information only.
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3. Package Pin-out Information
3.1 Package Pin-out
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Figure 3-1: PI3DPX1202A1 Package Pin-out 
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Figure 3-2: PI3DPX1202A2 Package Pin-out
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3.2 Pin Description 

Pin # Pin Name I/O Description

35
AUTO_EQ
(PI3DPX1202A2)

Input

Auto EQ Selection pin. Auto EQ has 3 modes. EQ (Pin 40) can select one of the 
Auto EQ modes. This pin is internally biased to 50% of VDD33 (M = VDD/2). 
"1": Enable 
"0": Disable 
"M": Please refer to the Functional Truth table

35
NC
(PI3DPX1202A1)

NC
Non connection pin. Internally Pull-up tied to 3.3V VDD. This  pin does not bond-
out to package. 

1 VDD33 Power 3.3V power supply

2 NC NC Do Not Connect. Leave this pin floating.

3 OC1/I2C_ADDR
Shared

Shared pin. Pulled-up internally with 100 kΩ
     "I2C_ADDR": SMBus control address pin 
     "OC1": Voltage Swing control bit 1

4 OP0/SCL_CTL Shared
Shared pin. Internally pulled-up with 100 kΩ
      "SCL_CTL": SMBus Clock
      "OP0": Pre-emphasis control bit 1

5 OP1/SDA_CTL Shared
Shared pin. Internally pulled-up with 100 kΩ      
     "SDA_CTL" : SMBus Data
     "OP1" : Pre-emphasis control bit 0

6 VDD33 Power 3.3V power supply 

7 CNTRL Input

Primary Control Pin for Auto-configuration or Fine-tuning boost mode 
     "0" : SMBus mode
   "M" : Aux listener mode (Default)
     "1" : Pin strap mode.  

8 CAD_SRC Output

Cable Adapter Detection pin from source side  
     "0": no cable adapter; enable DP redriver mode with AUX listening and link 
training active   
     "1":  Installed cable adapter; enable TMDS redriver mode and disable AUX inter-
ception

9 HPD_SRC Output Hot Plug detect pin to source-side. 3.3V CMOS output. Active High

10 CAD_SNK Input
Cable detect pin from sink-side. 1MΩ pull-down resister must be connected for 
proper cable detection

11 HPD_SNK Input
Hot Plug Detect pin from the sink-side.
Internally 200 kΩ Pull-down.

12 VDD33 Power 3.3V power supply

13 OUT3N Output Main Link 3 data 100 Ω Differential negative output. 

14 OUT3P Output Main Link 3 data 100 Ω Differential positive output

15 NC NC Do Not Connect

16 OUT2N Output Main Link 2 data 100 Ω Differential negative output

17 OUT2P Output Main Link 2 data 100 Ω Differential positive output

18 GND Ground Ground

19 OUT1N Output Main Link 1 data 100 Ω Differential negative output
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Pin # Pin Name I/O Description

20 OUT1P Output Main Link 1 data 100 Ω Differential positive output

21 NC NC Do Not Connect

22 OUT0N Output Main Link 0 data 100 Ω Differential negative output

23 OUT0P Output Main Link 0 data 100 Ω Differential positive output

24 GND Ground Ground

25 VDD33 Power 3.3V power supply

26 ENABLE Input
Enable pin. Pulled-up internally with 100 kΩ 
  "0"= Power down 
  "1"= Enable. Normal operation 

27 AUX_SNKN I/O AUX negative channel connected to DP sink device

28 AUX_SNKP I/O AUX positive channel connected to DP sink device

29 AUX_SRCN I/O AUX negative channel connected to DP source device

30 AUX_SRCP I/O AUX positive channel connected to DP source device

31 GND Ground Ground

32 VDD33 Power 3.3V power supply

33 SCL_DDC I/O DDC clock channel from source-side when CAD_SNK=1

34 SDA_DDC I/O DDC Data channel from source-side when CAD_SNK=1

36 VDD33 Power 3.3V power supply

37 NC NC Do Not Connect

38 IN0P Input Main Link 0 data 100 Ω Differential positive input

39 IN0N Input Main Link 0 data 100 Ω Differential negative input

40 EQ Input
EQ selection pin. This pin is internally biased to 50% of VDD33. 
When AUTO_EQ pin = 0,  EQ pin can adjust EQ in the fixed pin mode

41 IN1P Input Main Link 1 data 100 Ω differential positive input

42 IN1N Input Main Link 1 data 100 Ω differential negative input

43 NC NC NC

44 IN2P Input Main Link 2 data 100 Ω differentia positive input

45 IN2N Input Main Link 2 data 100 Ω differentia negative input

46 OC0 Input
Output Voltage Swing Control pin. 
Internally pull-up with 100 kΩ

47 IN3P Input Main Link 3 data 100 Ω differential positive input

48 IN3N Input Main Link 3 data 100 Ω differential negative input

EPAD EPAD Ground Tied to Ground
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4. Functional Description

4.1 Block Diagram
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Pre-Emp

Output Swing

Pre-Emphasis

Ctrl1
Ctrl2

OC0

AUTOEQ 

Figure 4-1: Functional Block Diagram
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4.2 Function Description

Power up operation Timing

After ENABLE signal is properly set, power up timing sequence complete. ENABLE signal from controller  
must be LOW until power supply become stable. 

>100µS Delay time for POR/Bandgap circuit ready

<10mS Ramp-up time

>400mS

Power Supply

ENABLE

Signal Output

10%

90%

Normal Operation

Figure 4-2: Power up timing Sequence

3.3V

POR

Bandgap

3.3V

1.2V

Regulator

1.2V

POR

1.2V

State Machine

3.3V HPD Buffer

Level shifter

1.2V

Local oscillator

HPD_SINK

HPD_SRC

ResetPower Supply

Figure 4-3: Internal power up timing sequence
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Reset Implementation

When ENABLE is Low, the device is power-down mode and output are high impedance. It is critical to transi-
tion the ENABLE after the power supply VDD has reached the minimum recommended operation voltage. This 
can be achieved by the control signal GPO or by an external capacitor connected to GND. 
To insure properly Reset, the ENABLE pin must be de-asserted for at least 100μS before asserted, and must be 
reprogrammed in I2C programming mode. When using external capacitor, the size of the cap value  depends 
on the power up VDD supply ramp. Larger value results in a slower ramp-up time. Consider 0.1uF capacitor as 
a reasonable first estimate.     

100k-Ohm

VDD

ENABLE

100k-Ohm

VDD

CC

ENABLEGPO

External Capacitor Controlled GPO pin contolled from Controller IC

Figure 4-4: Reset control from External Capacitor or GPO pin
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Power-up/down and Hot Plug Detect (HPD) 
Following power on, state machine enter Reset State. Chip is powered down. HPD startup oscillator and Bandgap and Digital VDD 

regulator is on.

After Power-On-Reset (POR) de-asserted, state machine enter "Low Power Mode 1" and then 2-ms later enter "Low Power Mode 2" 

and monitor HPD_SINK.

When HPD_SINK is asserted, the state will change from "Low Power State 2" to "Active state". In Active stage, 1.2V regulator is 

turned on. When 1.2V POR detects valid voltage, RX and TX section of the channel will power on. 

In Active state, if HPD_SINK=0, then it will go to wait state and initiate debounce timer, if HPD_SINK is still=0 after 300ms, this 

signal a HPD reset and the state machine goes to the "Low Power mode 2" state. If HPD_SINK reverts back to 1 (High) within 

300ms,  then the controller will return active state. All circuits blocks are active in both active and wait state.

HPD_SNK=?

Start

Power On  Reset

ST_POR

Low Power Mode 

ST_LPM1

Low Power Mode 

ST_LPM2

Active Mode

ST_ACT

Active Wait

ST_WAIT

= 300ms

0

HPD = 0

HPD=1

HPD=0HPD=1

HPD detect = ON

Figure 4-5: Power up sequence flow chart
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Intelligent Power Management

The device intelligent signal detection scheme allows portions, or all of the IC, to be disabled for power savings. In DP 
mode, if only one or two lanes are active, the other lanes will be automatically powered off. If there is no input video 
signal the entire IC will be powered down. If there is no monitor detected, it can also automatically power down the IC.  
The power-down mode can also be entered using hard pin ENABLE, or through DPCD register (AUX link training).

Table 4-1: DP Channel Power down State

State POR

State POR 

Description

External Pins Internal Signal
3.3-1.2V active  
channel regula-
tor(1) Active channelHPD

CAD

_SNK

DPCD CS 

decode

ST_POR Power On Reset X X 0 Powered down  Powered down

ST_LPM1 Low Power Mode 1 X X 0 Powered down  Powered down

ST_LPM2 Low Power Mode 2 X X 0 Powered down Powered down

ST_ACT Active Mode 1 0 1 Active Active

ST_ACT Active Mode 1 0 0 Powered down Powered down

ST_WAIT Active Wait 1 0 1 Active Active

ST_WAIT Active Wait 1 0 0 Powered down Powered down

ST_POR Power On Reset X 1 X Powered down  Powered down

ST_LPM1 Low Power Mode 1 X 1 X Powered down  Powered down

ST_LPM2 Low Power Mode 2 X 1 X Powered down Powered down

ST_ACT Active Mode 1 1 1 Active * Note (1)

ST_WAIT Active Wait 1 1 1 Active * Note (1)

Note: 
(1) Inactive channel are always powered down.
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Equalization/Swing/Pre-emphasis mode settings
Table 4-2: EQBAND and EQ[2:0] Setting

EQBAND, EQ[2:0]
BYTE0 bit4, bit[7:5]

Gain@1.6Gbps
dB

Gain @2.7Gbps
dB

Gain@5.4Gbps
dB

0000 (Default) -0.384 -0.9281 -2.0054

0001 -0.3443 -0.849 -1.8155

0010 -0.2832 -0.7256 -1.5318

0011 -0.1959 -0.5518 -1.1537

0100 -0.1217 -0.4054 -0.8518

0101 -0.0347 -0.2355 -0.5169

0110 -0.0841 -0.00704 -0.0866

0111 0.2295 0.2698 0.4153

1000 0.3045 0.5198 0.8871

1001 0.4452 0.7885 1.4147

1010 0.6993 1.2611 2.2531

1011 1.1651 2.0748 3.5315

1100 1.67 2.8963 4.6837

1101 2.4082 4.0103 6.1106

1110 3.7438 5.8413 8.2595

1111 6.0652 8.6898 11.3532

Table 4-3: EQ Setting 

when Auto_EQ = 1 (Refer to Table 4-2)

Pre-emphasis 

OP[1:0] 

Byte0 bit[3:2]

Pre-emphasis

Auto EQ mode 0

EQ = 0 

Byte1 bit[3:2] = 00

EQBAND, EQ[2:0]

Auto EQ mode 1

EQ = M 

Byte1 bit[3:2] = 01

EQBAND, EQ[2:0]

Auto EQ mode 2

EQ = 1 

Byte1 bit[3:2] = 11

EQBAND, EQ[2:0]

0 0 3.5dB 1010 1101 1111

0 1 6 dB 0111 1010 1101

1 0 9 dB 0011 0111 1011

1 1 0 dB 0000 0011 1001

Table 4-4: EQ Setting 

when Auto_EQ = 0 (Refer to Table 4-2)

EQ
EQBAND, EQ[2:0]

1.62Gbps 2.7Gbps 5.4Gbps

0 0000 0000 0000

M 1100 1100 1100

1 1111 1111 1111



PI3DPX1202A

A product Line of
Diodes Incorporated

18 of 51
www.diodes.com

  September 2017

© Diodes Incorporated

PI3DPX1202A

Document number: DS40115 Rev.2-1

Table 4-5: EQ Setting 

when Auto_EQ = M and CNTRL = M

CNTRL EQBAND = OC0 EQ0 = OC1 EQ1 = OP0 EQ2 = OP1

M (Refer to Table 4-2)

Table 4-6: Output Swing Setting 

in Register Programming Mode when CNTRL = 0 or in Pin Control Mode when CNTRL = 1

CNTRL
OC[1:0]

Byte0 bit[1:0]
Output Swing Comments

0/1 0 0 400mV See Table 3.9: SMBUS Register 0x00 & 0x01 Definition

0/1 0 1 600mV

0/1 1 0 1200mV (Default)

0/1 1 1 800mV

Table 4-7: Output Swing  Setting

when CNTRL = M

CNTRL CAD_SNK Output Swing Comments

M 0 Follow AUX listener DP Mode

M 1 800mV TMDS Mode

Table 4-8: Output Pre-emphasis Setting

in Register Programming Mode when CNTRL = 0 or in Pin Control Mode when CNTRL = 1

CNTRL
OP[1:0]

Byte0 bit[3:2]
Output Pre-emphasis

0 /1 0 0 3.5dB See Table 3-9: SMBUS Register 0x00 & 0x01 Definition

0 /1 0 1 6dB (Default)

0 /1 1 0 9dB

0 /1 1 1 0dB

Table 4-9: Output Pre-emphasis  Setting

when CNTRL = M

CNTRL CAD_SNK Output Swing Comments

M 0 Follow AUX listener DP Mode

M 1 0 dB TMDS Mode
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4.3 SMBus Registers

The AUX register can be read/write using the SMBus input. When in AUX mode, the control of the registers is passed to AUX, writ-

ing the SMBUS as the same time should be avoided. 

In TMDS mode setting (CAD_DET) = 1, external source can use SMBus to set the Equalization settings. EQ table can also be set by 

programming SMBus register 1. 

SMBus is set to auto EQ mode 1 by default. ie. Reg0x01=00001101.

Table 4-10: SMBUS Register 0x00 & 0x01 Definition 

SMBus Reg-
isters

Description Default value SMBus 
Access

0x00 EQ Control Select, when CNTRL= 0 with SMBus_reg 0x01 bit [1:0]

bit[7]: EQ2
bit[6]: EQ1
bit[5]: EQ0
bit[4]: EQBAND is EQ group control register. Please refer Gain(dB) Control table 

Pre-emphasis control
bit[3]: Control OP1 pin
bit[2]: Control OP0 pin

Swing control 
bit[1]:  Control OC1 pin
bit[0]: Control OC0 pin  

06h R/W

0x01 bit [7:4] Reserved
bit [3:2] EQ control 
00: EQ pin set Low
01: EQ pin set Middle
11: EQ pin set High
bit [1:0]  AUTO_EQ control
00: AUTO_EQ pin set Low
01: AUTO_EQ pin set Middle
11: AUTO_EQ pin set High

00h R/W

0x02: 0x14 Reserved 00h R/W
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4.4 DisplayPort AUX Listener

DP AUX listener supports Native AUX CH Syntax. Mapping of SMBus onto AUX CH Syntax is not supported. 

AUX listener monitor AUX communication from requester and replier for transactions and stored AUX communication , 
related to the link settings. 

In AUX read/write request cycle, the AUX address compares with the following registers’ address. When the addresses 
matches, data shall extract and store into the respective AUX Listener registers. Below registers will set during the link train-
ing sequence after the hot plug detection.
 
00100h Data Rate Register
00101h LANE_COUNT_SET
00103h - 00106h TRAINING_LANE0/1/2/3_SET
00260h Sink Test request response
00600h Power Down

The AUX listener supports Sink request Test sequence. After HPD IRQ event and DP source read 00201h AUX register and 
if bit 1 is high, the DP source will enter a Sink request test mode and initiate a sequence of AUX read request cycle. During 
the read cycle, data matching the following registers address are stored in the listener.

00206h ADJUST_REQUEST_LANE0_1
00207h ADJUST_REQUEST_LANE2_3
00218h Test Request
00219h Test link rate
00220h Test Lane count

After the read request cycle, the DP source will write 1 to Bit 0 register 00260h if the DP source enters sink request mode, 
or 1 to Bit 1 of register 00260h if the source declined the sink test request.  The data stored in registers 002xx above will 
override the value set in 00101h to  00106h registers when the sink entered the Sink Test mode.

Table 4-11: Sink Test Request Acknowledgement 

Table 4-12: 

00260h Mode Buffer configuration outputs 

xxxxxx00b No action 00100 : 00106h 

xxxxxx01b Sink Test mode 00206h,00207h,00219h,00220h Override 00100,1,3,4,5,6h register settings

xxxxxx10b Sink test mode declined 00100h : 00106h

xxxxxx11b Not Legal code 00100h : 00106h
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AUX ACK 00218h to 0027Fh

AUX ACK 00201h

AUX write 00260h:

Sink Test request response

Source-side Aux Sink-side Aux

Enable Test registers (bit[0] = 1) 

Do nothing (bit[1] = 1) 

Aux reply 00201h

Aux ACK 00201h:

Automated Test Request

Aux read 00218h-0027F:

Test request 
Aux reply 00218h

Aux reply 00260h

Figure 4-6: Sink Test Request Transaction in Aux Link Training 

A complete two way AUX transaction is defined as one of the following

AUX write and Sink issue ACK reply: 

From Source 

Sync Start/Start Pattern 4-bit cmd 1000 20-bit address

From Sink ACK

Sync Start bit 00000000 Stop

 

AUX write and Sink issue NACK reply:

A data byte “M” must follow AUX NACK,  “M” indicates the number of data bytes successfully written. When a Source Device is 

writing a DPCD address not supported by the Sink Device, the Sink Device shall reply with AUX NACK and “M” equal to zero.

From Source 

Sync Start bit 4-bit cmd 1000 20-bit adr 8-bit length Data Stop

From Sink NACK

Sync Start bit 00010000 8-bit data byte M Stop
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AUX Read and Sink issue ACK reply: 

Ready to reply to Read request with data following. DisplayPort receiver may assert a STOP condition before transmit-

ting the total number of requested data bytes when not all the bytes are available. 

From Source 

Sync Start bit 4-bit cmd 1001 20-bit address 8-bit length Stop

From sink ACK

Sync Start bit 00000000 Data Stop

AUX Read and Sink issue NACK reply: 

A Sink Device receiving a Native AUX CH read request for an unsupported DPCD address must reply with an AUX ACK 

and read data set equal to zero instead of replying with AUX NACK.

 

From Source 

Sync Start bit 4-bit cmd 1001 20-bit address 8-bit length Stop

From Sink NACK

Sync Start bit 00001000 data = 0 Stop
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4.5 DPCD Aux Registers 

DPCD Aux Register Definitions

SMBus 

Registers

AUX 
Registers 

Description
Default 
value

DP Ac-
cess

0x02

Link initialization 
field 
AUX operation :
00100h 

LINK_BW_SET : Main Link Bandwidth Setting=Value x 0.27Gbps per 
lane

Bits 7:0 = LINK_BW_SET
For DisplayPort version 1, revision 1a, only three values are supported. 
All other values are reserved.

06h = 1.62 Gbps per lane
0Ah = 2.7 Gbps per lane
14h = 5.4 Gbps per lane

The Source may choose any of the three link bandwidths as long as it 
does not exceed the capability of DisplayPort receiver as indicated in the 
receiver capability field.

14h R/W

0x03

Link initialization 
field 
AUX operation :
00101h 

LANE_COUNT_SET : Main Link Lane Count = Value

Bits 4:0 = LANE_COUNT_SET
For DisplayPort version 1 revision 1a, only the following three values are 
supported. All other values are reserved.

1h = One lane
2h = Two lanes
4h = Four lanes

For one-lane configuration, Lane0 is used. For 2-lane configuration, 
Lane0 and Lane1 are used. The source may choose any lane count as long 
as it does not exceed the capability of the DisplayPort receiver as indi-
cated in the receiver capability field.
For DPCD Ver.1.0:
Bits 7:5 = RESERVED. Read all 0’s.
For DPCD Ver.1.1:
Bits 6:5 = RESERVED. Read all 0’s.
Bit 7 = ENHANCED_FRAME_EN
0 = Enhanced Framing symbol sequence is not enabled.
1 = Enhanced Framing symbol sequence for BS, SR, CPBS, and CPSR is 
enabled. Applicable to SST mode only. A uPacket TX must set this bit to 
1 when the uPacket RX has the ENHANCED_FRAME_CAP bit (Bit 7 of 
DPCD 00002h) set to 1 (with the exception of eDP
operation).

04h R/W
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SMBus 

Registers

AUX 
Registers 

Description
Default 
value

DP Ac-
cess

0x04

DPCD Lane 0 status 
Aux operation
00103h

TRAINING_LANE0_SET
Link Training Control_Lane0

Bits1:0 = DRIVE_CURRENT_SET
        00 – Training Pattern 1 w/ drive current level 1
        01 – Training Pattern 1 w/ drive current level 2
        10 – Training Pattern 1 w/ drive current level 3
        11 – Training Pattern 1 w/ drive current level 4

Bit2 = MAX_CURRENT_REACHED
       Set to 1 when the maximum driven current setting is reached.

Note: Support of programmable drive current is optional. For example if  there is only 1 
level, then program Bits2:0 to 100 to indicate to the receiver that Level 1 is the maximum 

drive current. Support of independent drive current controlfor each lane is also optional.

Bit4:3 = PRE-EMPHASIS_SET
       00 = Training Pattern 2 w/o pre-emphasis
       01 = Training Pattern 2 w/ pre-emphasis level 1
       10 = Training Pattern 2 w/ pre-emphasis level 2
       11 = Training Pattern 2 w/ pre-emphasis level 3

Bit5 = MAX_PRE-EMPHASIS_REACHED

00h R/W

0x05

DPCD Lane 1 status
Aux operation
00104h

Lane setting for lane 1. 
The definition is the same as lane 0 00h R/W

0x06

DPCD Lane 2 status
Aux operation
00105h

Lane setting for lane 2. 
The definition is the same as lane 0 00h R/W

0x07

DPCD Lane 3 status
Aux operation
00106h

Lane setting for lane 3. 
The definition is the same as lane 0 00h R/W

0x08 00107h

DOWNSPREAD_CTRL : Down-spreading control

Bit 3:0 = RESERVED. Read all 0’s

Bits 4 = SPREAD_AMP Spreading amplitude
0 = No downspread
1 = Equal to or less than 0.5% down spread

Bit 7:5 = RESERVED. Read all 0’s.
 
Note: Write 00h to declare to the receiver that there is no down-spreading. The modulation 
frequency must be in the range of 30kHz ~ 33kHz

00h R/W
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SMBus 

Registers

AUX 
Registers 

Description
Default 
value

DP Ac-
cess

0x09 00201h

DEVICE_SERVICE_IRQ_VECTOR

Bit 0 = RESERVED for EMOTE_CONTROL_COMMAND_PENDING
When this bit is set to 1, the Source Device must read the Device Services 
Field for REMOTE_CONTROL_COMMAND_PASS_THROUGH.

Bit 1 = AUTOMATED_TEST_REQUEST
When this bit is set to 1, the Source Device must read Addresses 00218h 
-0027Fh for the requested link test.
Bit 2 = CP_IRQ
This bit is used by an optional content protection system.

Bit 3 = MCCS_IRQ
This bit is used by an optional MCCS system in the Sink

Bits 5:4 = RESERVED. Read all 0’s.

Bit 6 = SINK_SPECIFIC_IRQ
Usage is vendor-specific.

Bit 7 = RESERVED. Read 0.

00h

Clearable 
read
only.
(Bit is 
cleared
when 
‘1’ is
written is
written 
via an
AUX CH 
write
transac-
tion.

0x0A 00206h

ADJUST_REQUEST_LANE0_1 : Voltage Swing and Equalization Setting 
Adjust Request for Lane0 and Lane1

Bits 1:0 = VOLTAGE_SWING_LANE0
00 = Level 0 
01 = Level 1
10 = Level 2 
11 = Level 3

Bits 3:2 = PRE-EMPHASIS_LANE0
00 = Level 0
01 = Level 1
10 = Level 2
11 = Level 3

00h R

0x0B

Bits 5:4 = VOLTAGE_SWING_LANE1
00 = Level 0
01 = Level 1
10 = Level 2
11 = Level 3

Bits 7:6 = PRE-EMPHASIS_LANE1
00 = Level 0
01 = Level 1
10 = Level 2
11 = Level 3
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