i TEXAS User's Guide
SLLU291A—February 2018—-Revised February 2018
INSTRUMENTS

SNx5DP159RSB - TDP158RSB Transition Document

Contents
1 10T [ ox 1T P 2
2 Functional Changes ....u.uiuiiiiiiii i e 2
2.1 ] 2
2.2 Pin FUNCHON Changes. .. .iuiuiiiiiiiiii i a s s e s s s e e e 2
3 Recommended PCB ChanQes .. uuuiueeeiiisieeiiasssessaatesssaassssasssssaianssasassnsssasnnsssssnnnsssssnnssinnnns 4
4 S0 RS (= O = Vg T T 4

List of Tables
1 0= O =T g = 2
2 T T U od T o O g =TT = 2
3 ReCcOMMENAEA PCB ChanQeS .. ueuiietesiiinttetsaantessaaanteseaaneesaasnnessasnneesssnnessesnnessesnnnessesnnessennnes 4
4 ST 01153 (] GO g T o o 4
Trademarks

All trademarks are the property of their respective owners.

SLLU291A-February 2018—-Revised February 2018 SNx5DP159RSB - TDP158RSB Transition Document 1

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLLU291A

13 TEXAS

INSTRUMENTS
Introduction www.ti.com
1 Introduction
This document provides instruction on how to transition an application that is redriving or retiming an AC-
coupled HDMI signal to transition-minimized differential signaling (TMDS) using the SNx5DP159RSB
device, to an application that is redriving an AC-coupled HDMI signal to TMDS using the TDP158RSB
device, and the other way around. The next sections describe the differences between the
SNx5DP159RSB and TDP158RSB devices. To transition from one device to the other just requires
following the changes in pins, registers, and the PCB.
2 Functional Changes
This section lists the functional changes.
* SNx5DP159RSB — Operates in Redriver mode up to 3 Gbps or Retimer Mode at all speeds. Capable
of reporting a DP-HDMI adaptor ID
 TDP158RSB — Operates in Redriver Only mode — all speeds. No DP-HDMI adaptor ID reporting.
2.1 Power
Table 1 lists the power changes.
Table 1. Power Changes
Parameter SNXx5DP159RSB TDP158RSB
Typical active power at 6 Gbps (mW) 435 mW (600 mW maximum) 200 mW (350 mW maximum)
Typical standby or low power (UW) 10000 uw 8000 uwW
2.2 Pin Function Changes
Table 2 lists the pin function changes.
Table 2. Pin Function Changes
Pin SNx5DP159RSB TDP158RSB
SCL_CTL: I2C clock signal SCL_CTL/SWAP:
When 12C_EN = High: I>C clock signal.
NOTE: When I2C_EN/PIN = Whensii/iEE_N; ,I\_low: Llane SV:{AP (HDMI mode only)
. LOW, pln Strapping : .. ormal operation
Pin 13 takes priority and ¢ SWAP = H: Lane swap
those functions
cannot be changed
by I>C.
SDA_CTL: IC data signal SDA_CTL/PRE:
When I2C_EN = High: I>C data signal
NOTE: When I2C_EN/PIN = Whe’;’éf—f’; Zém’”: Pre-emphasis
) Low, pin strapping 0 d
Pin 14 takes priority and * DE=H:35dB
those functions
cannot be changed
by I>C.
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Functional Changes

Table 2. Pin Function Changes (continued)

Pin SNx5DP159RSB TDP158RSB
PRE_SEL: TERM:
I2C_EN/PIN = High: NA 12C_EN/PIN = High: NA
I2C_EN/PIN = Low: De-emphasis 12C_EN/PIN = Low: Source termination control
* PRE_SEL = L: -2 dB de-emphasis ¢« TERM = H: 75 Q to approximately 150 Q
* PRE_SEL = No connect: 0 dB ¢ TERM = L: 150 Q to approximately 300 Q
* PRE_SEL = H: Reserved * TERM = NC: No transmit termination
Pin 16 NOTE: When
TMDS_CLOCK_RATIO_
STATUS bit = 1, the
TDP158 device
automatically sets source
termination from 75 Q to
approximately 150 Q.
EQ_SEL/AO: AO/EQ1:
When 12C_EN/PIN = High: IC address bit 1 When I2C_EN = High: I>C address bit 1
When 12C_EN/PIN = Low: Equalization pin strap When I2C_EN = Low: EQ1 pin setting
* EQ_SEL =L: Fixed EQ at 7.5 dB Works in conjunction with AL/EQ2
* EQ_SEL = No connect: Adaptive EQ See Main Link Inputs for settings
Pin 17 » EQ_SEL = H: Fixed at 14 dB
NOTE: 3 level for pin strap
programming, but 2
level for I°C address
Pin 19 VDD NC
HDMI_SEL/AL: A1/EQ2:
When 12C_EN/PIN = High address bit 2 When I2C_EN = High: I>C address bit 2
When 12C_EN/PIN = Low : HDMI_SEL When I2C_EN = Low: EQ2 pin setting
* HDMI_SEL = High: Configured for DVI Works in conjunction with AO/EQ1
* HDMI_SEL = Low: Configured for HDMI See Main Link Inputs for settings
Pin 23 (adaptor ID block is readable through 1°C or
I2C-over-AUX)
NOTE: Internal weak pull
down

SLLU291A-February 2018—-Revised February 2018
Submit Documentation Feedback

SNx5DP159RSB - TDP158RSB Transition Document

Copyright © 2018, Texas Instruments Incorporated

3


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLLU291A

13 TEXAS
INSTRUMENTS

Recommended PCB Changes www.ti.com

3 Recommended PCB Changes

Table 3 lists the recommended PCB changes.

Table 3. Recommended PCB Changes

Pin SNx5DP159RSB
Pin 19 Routed to VDD
VSADJ Resistor value = 6.49 kQ (application dependent)

TDP158RSB
No connect can be routed to VDD

Resistor value = 6.49 kQ (application dependent)

3-level input pins

e Pull up: 65 kQ +10%

e Pull down: 0 to 65 kQ +10%
2-level input pins

e Pull up: 0 to 65 kQ +10%

e Pull down: 0 to 65 kQ +10%
VCC nom: 3.3V
VCC VCC min: 3.0V
VCC max: 3.6 V

Pin strapping

- Pull up or pull down: 1 kQ to 0 Q +10%
resistors

VCC nom: 3.3V
VCC min: 3.13 V
VCC max: 3.47 V

4 Register Changes
Table 4 lists the register changes.

Table 4. Register Changes

Parameter

SNx5DP159RSB

TDP158RSB

ID register
(0x00h to 0x07h)

DP159 (ASCII Characters)

TDP158 (ASCII characters)

Revision ID (0x08)

Device revision

Device revision

Misc control (0x09)

[7] SWAP_EN

[6] LANE_POLARITY

[5:4] Reserved

[3] PD_EN

[2] HPD_AUTO_PWRDWN_DISABLE
[1:0] I2C_DR_CTL

[7] LANE_SWAP

[6] LANE_CONTROL

[5] DP mode

[4] SIG_EN

[3] PD_EN

[2] HPD_AUTO_PWRDWN_DISABLE
[1:0] I2C_DR_CTL

Misc control (Ox0A)

[7] Application Mode(Source/Sink)
[6] HPDSNK_GATE_EN

[5] EQ_ADA_EN

[4] EQ_EN

[3] AUX_BRG_EN

[2] APPLY_RXTX_CHANGES
[1:0] DEV_FUNC_MODE

[7] Reserved

[6] HPDSNK_GATE_EN
[5:2] Reserved

[1:0] SLEW_CTL_DATA

Misc control (0x0B)

[7:6] SLEW_CTL

[6] HDMI_SEL?

[4:3] TX_TERM_CTL

[2] Reserved

[1] TMDS_CLOCK_RATIO_STATUS
[0] DDC_TRAIN_SET

[7:6] SLEW_CTL_CLK

[5] Reserved

[4:3] TERM

[2] DDC_DR_SEL

[1] TMDS_CLOCK_RATIO_STATUS
[0] DDC_TRAIN_SETDISABLE

Misc control (0x0C)

[7:5] VSWING_DATA
[4:2] VSWING_CLK
[1:0] HDMI_TWPST1

[7:5] VSWING_DATA
[4:2] VSWING_CLK
[1:0] HDMI_TWPST1

EQ control (0x0D)

[7:6] Reserved

[5:3] Data Lane fixed EQ

[2:1] Clock Lane EQ

[0] Clock VOD control(Low active)

[7] Reserved

[6:3] Data Lane fixed EQ

[2:1] Clock EQ Values

[0] Clock VOD control(High active)
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Table 4. Register Changes (continued)

Parameter

SNx5DP159RSB

TDP158RSB

EyeScan
(OxOE to Ox1F)

Miscellaneous

NA

Aux channel and
Power mode status
(0x20)

[7:4] Reserved
[3] AUX_TX_SR
[2:0] AUX_SWING

[7] Power Down
[6] Standby

[5] Loss of signal
[4:0] Reserved

DP-Mode individual

[7:6] Data rate select
[5] Clock lane enable

CLK and DO (0x4F)

lane control (0x30) NA E} ::Z:z Bg E:ZE:E

[2] Lane D2 enable
IDP'MOd? ir;divigh:al [7:5] VOD swing Adjust
ane cggrrli;nreegls er NA [4:3] Pre-emphasis Adjust

(0x31 — 0x34) [2:0] Reserved

DP-Mode fixed EQ NA [7:4] D1 Fixed EQ
D1 and D2 (Ox4E) [3:0] D2 Fixed EQ
DP-Mode fixed EQ NA [7:4] CLK Fixed EQ

[3:0] DO Fixed EQ
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IMPORTANT NOTICE FOR TI DESIGN INFORMATION AND RESOURCES

Texas Instruments Incorporated (‘TI”) technical, application or other design advice, services or information, including, but not limited to,
reference designs and materials relating to evaluation modules, (collectively, “Tl Resources”) are intended to assist designers who are
developing applications that incorporate TI products; by downloading, accessing or using any particular TI Resource in any way, you
(individually or, if you are acting on behalf of a company, your company) agree to use it solely for this purpose and subject to the terms of
this Notice.

TI's provision of Tl Resources does not expand or otherwise alter TI's applicable published warranties or warranty disclaimers for Tl
products, and no additional obligations or liabilities arise from TI providing such Tl Resources. Tl reserves the right to make corrections,
enhancements, improvements and other changes to its TI Resources.

You understand and agree that you remain responsible for using your independent analysis, evaluation and judgment in designing your
applications and that you have full and exclusive responsibility to assure the safety of your applications and compliance of your applications
(and of all TI products used in or for your applications) with all applicable regulations, laws and other applicable requirements. You
represent that, with respect to your applications, you have all the necessary expertise to create and implement safeguards that (1)
anticipate dangerous consequences of failures, (2) monitor failures and their consequences, and (3) lessen the likelihood of failures that
might cause harm and take appropriate actions. You agree that prior to using or distributing any applications that include TI products, you
will thoroughly test such applications and the functionality of such Tl products as used in such applications. Tl has not conducted any
testing other than that specifically described in the published documentation for a particular TI Resource.

You are authorized to use, copy and modify any individual TI Resource only in connection with the development of applications that include
the Tl product(s) identified in such TI Resource. NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE TO
ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY TECHNOLOGY OR INTELLECTUAL PROPERTY
RIGHT OF TI OR ANY THIRD PARTY IS GRANTED HEREIN, including but not limited to any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
regarding or referencing third-party products or services does not constitute a license to use such products or services, or a warranty or
endorsement thereof. Use of TlI Resources may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.

TI RESOURCES ARE PROVIDED “AS I1S” AND WITH ALL FAULTS. TI DISCLAIMS ALL OTHER WARRANTIES OR
REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING TI RESOURCES OR USE THEREOF, INCLUDING BUT NOT LIMITED TO
ACCURACY OR COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE WARRANTY AND ANY IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL
PROPERTY RIGHTS.

TI SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR INDEMNIFY YOU AGAINST ANY CLAIM, INCLUDING BUT NOT
LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF PRODUCTS EVEN IF
DESCRIBED IN TI RESOURCES OR OTHERWISE. IN NO EVENT SHALL TI BE LIABLE FOR ANY ACTUAL, DIRECT, SPECIAL,
COLLATERAL, INDIRECT, PUNITIVE, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES IN CONNECTION WITH OR
ARISING OUT OF TI RESOURCES OR USE THEREOF, AND REGARDLESS OF WHETHER TI HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

You agree to fully indemnify Tl and its representatives against any damages, costs, losses, and/or liabilities arising out of your non-
compliance with the terms and provisions of this Notice.

This Notice applies to TI Resources. Additional terms apply to the use and purchase of certain types of materials, Tl products and services.
These include; without limitation, TI's standard terms for semiconductor products http://www.ti.com/sc/docs/stdterms.htm), evaluation
modules, and samples (http://www.ti.com/sc/docs/sampterms.htm).
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