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ABSTRACT

The TUSB564 is a VESA USB Type-C™ Alt Mode redriving switch supporting USB 3.1 data rates up
to 5 Gbps and DisplayPort 1.4 up to 8.1 Ghps for upstream facing port (DisplayPort Sink). The device is
used for UFP pin assignments C, D, and E from the VESA DisplayPort Alt Mode on USB Type-C
Standard. For DisplayPort Sink that does not natively support assignment E, this document is intended to
describe how to use the TUSB564, HD3SS460 and TS3USBCA410 to implement such user case.

Trademarks
All trademarks are the property of their respective owners.

1 Overview

VESA defines different pin assignments on the USB Type-C connector when sending and receiving
DisplayPort signaling. Six possible pin assignments are defined for USB Type-C configured to perform as
a Display Source (DFP_D) — A, B, C, D, E, or F. Five possible pin assighments are defined for USB Type-
C configured to perform as a Display Sink (UFP_D) — A, B, C, D, or E.

Pin Assignments A, B, C, and D are intended for use with:

» USB Type-C to USB Type-C Cables

» Adaptors from USB Type-C to other video standards such as VGA, DVI, HDMI.

Pin Assignments E and F are intended for use with adaptors from USB Type-C to DisplayPort plugs or
receptacles. For additional details on pin assignment, refer to the DP_AIt Mode_on_USB_Type-C
specification.

With UFP_D Pin Assignment E, the polarity of both the main link and AUX signals is inverted on the Type-
C receptacle pins relative to Pin Assignment C.

Assignment E normal plug orientation main link signal:
* Lane 0 — DP1
* Lane 1 — DPO
* Lane 2 — DP3
* Lane 3 — DP2

Assignment E normal plug orientation AUX signal:

+ SBU1l — AUXP

e SBU2 — AUXN

For DisplayPort sink that has the capability to handle the main link ordering and polarity swap, but does
not have the ability to handle pullup/pulldown on AUX, TI proposes the use of TUSB564 and

TS3USBCA410. TS3USBCA410 with polarity flip capability will ensure correct pull up/down alignment to
enable both Assignment C & E can be supported in the system.
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Figure 1. USB-C Block Diagram with Scaler
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For DisplayPort sink that cannot perform the main link and AUX inversion. Tl proposes the use of
TUSB564 and HD3SS460 to support Assignment E implementation. In all these configurations, the
TUSB564 passes the polarity of the Main Link signals as received. The DisplayPort sink must change the

polarity inversion of those signals.
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2 TUSB564 and HD3SS460 Pin Assignment C Normal Plug Orientation Implementation
Figure 2 shows the pin assignment C normal plug orientation implementation.

UEP D Assignment C - Normal Plug Onentation
SINK SINK S
Receplache | Receplacle Input
Pin Number| Pin Name . 564 Input Pin SEIT-Oulputl _ 260 Input Pin -zs-tlmumm _ Pin
D signals Name Pin Name|DP signals  |Name Pir Name |DP signals  [Mame
564 Control pins: HLL AG0 Control pins: LHH
A2 TI1+ dp 3+ TIL+, 4 DRO+|dpo+ CRI1+=——— LED+ dp(+
A3 711- dp3- -\ | /s ppo-ldpo-  |cem- » LBD-|dpo-
B11 RI1+ dp2+ rx1+ \\ |//r ppas+laps+  lormas——{— 1uc+|dpi+
B10 RI1- _ |dp2- RZ1- ~\\A/ _* ppi-|dpi-  |orea-———* 1#c-|dp:-
A11 RI2+  |dpl+ RZ2+ ~ L%y - DP2+|dp2é  |CRY2+ LBA+|dp2+
A1D RI2- dp1- rxz- 7/ | \* pp2-|dp2- CRYZ-—* LBA-|dp2-
B2 TIZ+ dp0+ rx2+ 7/ N CTI2+—|—* LEB+|dp3+
B3 TI2- dp0- TE2- . DP3-|dp3- CTIz-———* LHB-|dp3-
Af SBU1 amm SBI ¥ AUIP |anxp CSBIL * 5Bl | auxp
ifi] 5BUZ auxp SBUZ AUz |amm C5BUZ * SBUZ| auwxn

Figure 2. Assignment C Normal Plug Orientation Implementation

3 TUSB564 and HD3SS460 Pin Assignment C Flip Plug Orientation Implementation
Figure 3 shows the pin assignment C flip plug orientation implementation.

UFP D Assignmient C - Flig Plug Crentation
SINK SINK Soaler
Receptacle | Receplacle irput
Pin Number| Pin Name ) 564 Input Pin 'SEITQJIpm . 460 Input Fin -ﬁ:{rﬂuqm . in
D signals Name PinName|DP signals | Mame Pin Name |Df signals ~ |Name
54 Control pins: HLH di50 Control pins: LHH
|A2 TE1+ dpo+ TI1+ —T" DP0+|dpl+ CRI1+ —* LHD+|dp0+ DEP0+
A3 TI1- dpo- TXi- * Dpo-|dpd- CRI1- * LAD- dpd- |IEQ-
Bl1 RE1+ dpi+t RI1+ " DP1+|dpi+ CTI1+ | * LEC+|dpi + DP1+
B10 RI1- dpi- RE1- — " ppi-|dpi- ETI1-——]* LHC-|dpi- DPi-
[A11 RE2+ dpat BI2+ DP2+|dpd+ CRIZ+ LA+|dp2 + DP2+
A1D RXz- dp2- REz- — | " pp2-|dp2- CRIz-—— " LHA-|dp2- DP2-
B2 TE2+ dp3t TE2+ — [ " DP3+|dp3+ CTI2+ | " LHB+|dp3+ DP3+
B3 TE2- dp3- TE2- — [ ' DP3-|dp3- CTIZ2-— " LEB-|dp3- DP3-
AB SBU1 auxp SBIN " AUIP |anxp CSEU1 * §BUL | aoxp AUIP
EB SBU2 Ebrbr] SEUZ — | " AUZN|aosm CSBUZ * SBUZ | anxm AUIH
Figure 3. Assignment C Flip Plug Orientation Implementation
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4 TUSB564 and HD3SS460 Pin Assignment E Normal Plug Orientation Implementation
Figure 4 shows the pin assignment E normal plug orientation implementation.
UHE D Assignrment £ - Normal Plug O rientaticn
SINK SINK Sealar
Receptacle | Receptache _ ) Inpust
Pin Number| Pin Name 64Input Pin | 564 Output A60 Input Pin | G0 Owtput Pin
Di* signals Name Firn Narme|DP signals Mamie Fin Marme | D signals Name
L6 Control pins: HLL A0 Control pins: HHH
A2 TI1+ dpl- TEL+ 4 DR+ |dp2- CRI1+s # LED=+ | dpd - D0+
A3 TI1- dpl+ TX1- \ DPO-|dpa+ CRI1- # LED-|dp0+ DPO- Scaler
B11 RI1+ dpi- RXi+ - } /= ppi+|dpi- CTI1+™ ; +|dp1 - DPi+ |needsto
B10 RI1- dp o+ REL=- . M7 7 DP1-|dp3+ CTI1- X, LEC-|dpl+ DPl- swap
All RIzZ+ dp3- REZ+ %3 DRz |dpo- CRIZ+ * LuAs|dp2 - ppz+ | polarity
A10 RIZ- dp3+ Rx2- 7/ |\%* ppz-|dpo+ cg:z—j‘ AN LEA-|dp2+ pp2- |en all oF
B2 TIZ+ dp2- TEZ+ DE3+|dpi- craz+ S LHE+ |cfp 5 - DEa+ lanes
B3 TIZ2- dpl+ TEZ~- o DP3-|dpi+ l.'.'I"Ji'I—z LEB-|dp3+ [
_&5 SBEU1 A SEU!L * AUXP | amacn I:SEI.IJ. ¥ SBUL | auap AUIP
BA SBUZ A SEUZ " AUIH |aoxp CEBUZ * SRUZ |auxn AUIN
Figure 4. Assignment E Normal Plug Orientation Implementation
5 TUSB564 and HD3SS460 Pin Assignment E Flip Plug Orientation Implementation
Figure 5 shows the pin assignment E flip plug orientation implementation.
UFP D Assignment £ - Flip Mlug Onentation
SINK SINK saler
Receplacle | Receptacle ) '"_p"t
pin Number| Pin Name 564 Input Pin 5&10uq1ul:| 460 Imput Pin | 460 Output i
D signals Marmeg Pin Mame|DP signals | Name Iin Name [DP signals  |Name
554 Control pins: HLIH 460 Control pins: HHH
A2 TI1+ dp2- TIl+ [E— QEEE.LE[&T
A3 TY1- dp2+ TX1- DPO-|dp2+ CRI1- ! Sealer
I
B1l RI1+ dp 3= RIl+ — " DPi+|dp3- CTI1+ needs Lo
B10 RT1- dp 3+ RIl- * Dp1-|dps+ L= SWap
RT3+ dpd- RIZ+ - ~ DP2+|dpd- polarity
AlD RE2- dp 0+ RIZ- * pp2-|dpd+ on all DP
B2 TI2+ dpd- TI2+ * pDpg3+|dpi- lanes
B3 TIZ2- dpl+ TI2- — | " DP3-|dpi+
AR SBU1 aum SBUL * AT |auwm C5BUL
Ba 5BU2 anxp SEIZ " AUEH |auxp CSRUZ
Figure 5. Assignment E Flip Plug Orientation Implementation
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TUSB564 and HD3SS450 Assignment C and E Implementation Reference Schematic
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Figure 6. Reference Schematic
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NOTE: Page numbers for previous revisions may differ from page numbers in the current version.
Changes from Original (May 2018) to A Revision Page

¢ Added information on using TUSB564, HD3SS460 and TS3USBCA410 in a USB-C application with pin assignment C and
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with T1 products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, or other requirements. These resources are subject to change without notice. TI grants you
permission to use these resources only for development of an application that uses the Tl products described in the resource. Other
reproduction and display of these resources is prohibited. No license is granted to any other Tl intellectual property right or to any third
party intellectual property right. Tl disclaims responsibility for, and you will fully indemnify Tl and its representatives against, any claims,
damages, costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale (www.ti.com/legal/termsofsale.html) or other applicable terms available either on
ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for Tl products.
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