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~Advantages :

' » FW customization

| » Embedded Flash ROM

USB Type-C/PD Roadmap

' > Secured FW authentication (Dual bank flash)

ORTS5450(M)

> Full features

ORTS5452E
i k » Single port

 _

» 6:4 MUX for USB 3.2/DP

’

O®RTS5452H

» Single port

» OVPon CC&SBU
> QFN-40 (5*5)

1
A

) Single port

| S "ZEF — T T T T— T T T T T T T == ===

Common Features:

>
>
>
>
>

Built in V oy MOSFET

Built in Billboard Device
Builtin SPI Flash (FW)
Built-In VBUS 5V/3A source
Crystal free

ll' _______________ /Ve“’prOduc
| @RTS5454H 2/
O®RTS5453H-Q6 i > Dual port !
> QFN-56 (6%6) i > PD 3.1 EPR 28V integrated :
» MPin Q322 ' > ESFeb’23, MP Apl'23 |
.
---------------------------- ‘\‘

\\ i ®RTS5453P
j TS55453H ‘ i > Dual port
» Dual port I » Build in 5V/3A Load switch (source)
> QFNG&8 (7*7) > Build in 20V/5A PSW controller (sink)
» OVPonCC& SB& . » Common footprint alignment

» ES ready; MP in I
\

=| Power
PD Controller 3.0 g
> (Dualport _____TDE ONtrorer 3. e
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Type-C/PD Controller Products Table

Power Delivery 3 CC +MUX CC + Power Switch

RTS P/N S45-H 5437 54415 ol S 5444V
(2 port) (P2P TI25810)  (P2P TI25820)
BC1.2 -- Support Support Support Support -- -- -- -- --
Flash 256KB 256KB 256KB 256KB 256KB -- -- -- -- -
EPR 28V -- -- -- -- Build-in -- -- -- -- --
6:4 10G 4:2 10G
HS MUX MUX/DP - - - - - MUX N N -
LS MUX USB2.0 USB2.0 USB2.0 USB2.0 USB2.0 L \ B B B
AUX AUX AUX AUX AUX
TBT -- Support Support Support Support Support -- -- -- --
Package QFN-46 QFN-32 QFN-40 QFN-64 QFN-64 QFN-40 QFN-24 QFN-20 QFN-12 QFN-24
& 6.5x4.5 4x4 5x5 7x7 7x7 5x5 4x4 3x2 3x2 4x4

Billboard Support Support Support -- -- -- -- -- -- --

PSW
PSW PSW PSW
PSW -- -- -- -- -- -- 3A@5V
3A@5V 3A@5V 1.5A@5V VBUS RVP
ovP _ _ OVPon OVPon OVPon _ _ _ _ _
CC& SBU CC& SBU CC& SBU
App. MNT, NB/PC, NB/PC, NB/PC, NB/PC, MB NB/PC NB/PC NB/PC NB/PC

Accessory  Accessory  Accessory  Accessory  Accessory
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USB-IF Certification and Intel Qualification PASSED

e USB-IF Type-C PD 3.0 Controller Certification ID

Name Company Features Speed Marketing Categories Certification
Date

- RIS! 2E Realtek Semiconductor Power Delivery 3.0, PD PD Controller 04/25/2019
TFRiTTE Corp. DRP,5V Fixed

Model Number: RTS5452E

\ RIS5452H Realtek Semiconductor Power Delivery 3.0, PD PD Controller 12/07/2018
TR iET Corp. DRP,5v Prog,5V Fixed

Model Number: RTS5452H

~ Realtek Semiconductor USB Power Delivery, PD PD Controller 01/10/2022

TID: 6994

Model Number: RTS5453H

e Intel® Platform AVL List

Device Category

Corp.

Part Number

DRP,5V Fixed,USB Power
Delivery

Device
Interface

Category

Windows OS
Version

Modemn
Standby

PCL Remarks Validation Platform

TypeC PD Controller

TypeC PD Controller

TypeC PD Controlier

Realtek Semiconductor Corp.

Realtek Semiconductor Corp. RTS5453H

Realtek Semiconductor Corp.
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12C ECO
12C iPOC
12C iPOC

20H2-PV

20H2-Alpha

20H2-Alpha

Readiness

Yes

GRL test finished in final Tige
round internal check

Lake Client Platform

Passed Intel Plugfest testing AlderLake Client Platform
USBIF certified part

Passed Intel Plugfest testing = Client Platform

USBIF certified part
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Type-C Dual Port PD Solution in PC Market

® PD controllers adopted by top 5 PC brands LRGN
>  Realtek : RTS5453H (Single Port : RTS5455H, RTSS452E) USB3 port RTS5453H f N\
1. TBT

»  “T” : TPS65994AE (Single Port : TPS65987, TPS65992) ‘ ss%- -ﬁ ., 2. DP/ALT-)

»  “C” : CCG6DF (Single Port : CCG6SF, CCG6) 2 3. epRiplug-in)

Feature RTS5453H (Realtek) TPS65994AD (“T”) CCG6DF (“C”)
Vconn MOSFET (switch) YES YES YES
Embedded Flash 256KB @3 N/A 64KB
AUX/HPD MUX YES W3 N/A YES
Built-in Power Switch N/A N/A N/A
BC1.2 (charger) ves &5 N/A N/A
UusB2 MUX YES N/A YES
SBU/CC OVP Protection 26V o5 N/A 20V
GPIO 1.8V integrated YES 5 N/A N/A
package N WICSPS0 (32i3amm) WY BGA9S (s
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Type-C PD3.1 EPR Application

® Advanced PD controllers are coming in 2023

>  Realtek : RTS5454H (ES in Q4'22, MP in Q1’23)

> “T” : Tomcat2
> “C” . CCG8D

Feature
EPR 28V Protection
Embedded Flash
SBU MUX
Built-in Power Switch
BC1.2 (charger)
USB2 MUX
SBU/CC OCP Protection
GPIO 1.8V integrated
SBU TX/RX Level shifter
Compatible to last generation
Package

Q4,22’ ES
RTS5454H (dual) Q1,23’ MP

REALTEK CONFIDENTIAL

Feb, 23’

RTS5454H (Realtek)
YES
256KB
(3:1 MUX)*2
N/A
YES
YES
YES
YES
YES
P2P RTS5453H
QFN-68 (7x7mm)

Dec, 22’

Jan, 23’

Grrssnnnnnnnnn: USBPOWE[‘DD_':“IGI\/ I EERETERERE] S

Tomcat2 (“T”) CCGSD (“C”)
YES YES
352KB 128KB
2:1 MUX, 3:1 MUX (3:1 MUX)*2
(5V/3A)*2 N/A
N/A N/A
N/A N/A
YES N/A
YES YES
YES YES
Non-P2P TPS65994AE Non-P2P CCG6DF
QFN (5x8 mm) BGA (6x6mm)
Add external Targetto Targetto

SWR

Feb, 23’ Meteor Lake  Strix
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Realtek USB Type-C/PD Achievement

® 2021 annual shipment with Realtek PD solution is 60M+ pcs
® Popularly adopted by top 5 PC brands, and ODM customers.
® Comprehensive accessories are applied in many applications.

* RTS5450(M) e RTS5452E e RTS5444 e RTS5421
e RTS5451 e RTS5455H e RTS5444E e RTS5423
* RTS5459 * RTS5453H e RTS5441E * RTS5429E
o RTS5441S
Type-C & PD Type-C & PD Standard Type-C Integrated PD
Power + Data/Video Power provider Max 15W / Data in USB Gen2 Hub

Monitor | Laptop

Docking Power Desktop
’ bank & |
VR
Dongle Q
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[
FUSBHub/!-
B USB3.2 Genl/Gen2 Hub B
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Realtek USB3.2 Hub Roadmap

Advantages :

O®RTS5445A
USB-IF KGH »  KVM switch for Monitor
Market share>60% »  Multi-control PCs/servers
Secured FW authentication »  Saving cost and space

Dual bank for FW updating > ES:Sep22

The lowest power consumption

YV VVY

Embedded PD Controller

\ / @RTS5421 N

/.RT55420 » DFP:4C ports
©RTS5423
DEP:2A ports DFP:4A ports > DFP:4A ports > DFP:1C+3A ports
O®RTS5424
®RTss412s | ORTSS41IS > DEP-2A bort ®RTS5429
O®RTS5411E +£A ports K> DFP:2C+2A ports]
N\ /

i ©RTS5411T

USB3.2 Gen1 (5G) Family USB3.2 Gen2 (10G) Family

®USB4.0 Router - RTS5490

»  Speed up to 40Gbps

» Compatible with TBT3

» Display/data bandwidth allocation
» ES:Q2'22

USB4.0 (40G)
\

/ ®RTS5481
» DFP: 7 ports
Gen2 *3

Genl *3

u2 *1

» Embedded PD controller

\_ ES in Oct/’22 )
Common Features:

Multiple-INs Support

BC1.2, Apple, Samsung Charging

SMBUS, I2C Configuration

Dual Bank Secured FW Update

Billboard, HID Device

Built-In 5V to 3.3V LDO Regulator

YVVVVYVYVY
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RTS5481

USB Gen2 multiple downstream port hub

i

/ UFP : S5+ \
|_‘ 7 DFPs :

DFP1:
- USB3.2 Gen 2 * 3 ports

| | ot | || i (Type C*2+Type A*1)

S 0 ||| M
S5+

A A E USB3.2 Gen 1 * 3 ports
e DFP3: | (Type A*3)
IESEEESEEN §) 55+

|

DFP1: DFP2: DFP3: DFP4:
SS sS 55 HS

USB3-A USB3-A USB3-A USB2-A

USB2.0 * 1 port
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USB3.2 Hub Products Table
USB3.2 Gen1 USB3.2 Gen2x1

PTS P/N RTS5412S RTS5411S/E/T RTS5420 RTS5421 RTS5423 RTS5429E

RTS5481

(Under development)

UFP Type B Type B Type B Type C Type C Type C Type C

DFP Type A Type A Type A ac 1C3A 2C2A 2C4A + UBS2
Gen2 10G *3

USB3.2 Spec Genl 5G Genl5G Gen2 10G Gen2 10G Gen2 10G Gen2 10G Genl5G *3

USB2 * 1

USB3.2 DFPs 2 4 4 4 4 4 7

10G 4:2 MUX X X X 5 2 3 3

USB 2.0 MUX X X X O X X X

AUX MUX X X X (@) X X X

zg:trollers X ¥ X 3 2 3 3

Billboard X O o o o o O

HID Device X O O O O O O

BC1.2 @) O O O O O O

Display port X X X X X X X

HDMI X X X X X X X

ackage  aruse 7 amzeee | OFWERBoAIes, o amwes oz QT

REAL (ball pith 0.65mm)n




USB3.2 Gen2 HUB integrates PD Controller <z ss<!

USB3.2 Gen2 Hub
Reference Design Function Block PTS P/N RTS5421 RTS5423 RTS5429E
%\ 2-lane DP HBR3 Protocol HDMI2.0 UFP Type C Type C Type C
- | convenss DFP ac 1C3A 2C2A
< |_2laneUSB
USB LAN
3 RTLB153B RJ45 USB3.2 Spec Gen2 10G Gen2 10G Gen2 10G
Q USB 3.2
2|  PWcircuit  GEN2 Lo USB A USB3.2 DFPs 4 4 4
E— o — e GEN1 HUB —
\ PMIC RTS5423 RTS5412E OSBA 10G 4:2 MUX 5 2 3
— DP . Use C PD3 Controllers 5 2 3
— USB - (Receptacle)
— cc Cport USB 2.0 MUX ) X X
= Power (It can’t be supported DP Alt mode)
AUX MUX ) X X
High integration with Billboard o) o) o)
|
| PD controller and HID Device o o o
USB Gen2 HUB in
) ) BC1.2 ) ) )
single chip !!
Display port X X X
HOMI X X X
Package BGA-169 QFN-88 QFN-128
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Realtek USB4.0 Router Solution

CERTIFIED

usB40™

Gbps

Ath Generation -RTS5490
» USB4.0 Hub Controller

® USB4.0 Hub Router

® (USB 3.2 xHCI Host

® PCle Switch controller
® T7BT3.0 Compatible

® (USB3.2 Gen2x2 Hub

® DP2.0 Alt mode/Re-Timer
® Type-CG\V(2.0
@ PP 3.0\L20

ES: Q4°2022

REALTEK CONFIDENTIAL

Realtek RTS5490

UFP

USB4, TBT3, USB3.2 Gen2 x2, DP2.0

Alt mode
4 DFPs
DFP USB4/TBT3 *2 + USB3.2 Gen2 x2 *2
DP2.0 Alt mode, DP Src
DP retimer DP2.0 retimer
DP Src/Snk Dedicated DP Src x1, DP Snk x1

2 DP Src shared with DFPs

External MST Hub Usage

Using dedicated DP Src/Snk

PCle swtich Integrated
PCle endpoint None
xHCI Controller Integrated
USB3.2 Hub Integrated(Gen2 x2)
USB2.0 Hub Integrated
U2 MUX Integrated
Billboard device Integrated
Legacy USB ports 2 legacy USB3.2 x2 ports
Type-C 2.0 CC logic Integrated
PD3.0 BMC PHY Integrated

Package

BGA-576 ball (16*16mm)
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Realtek USB4.0 Hub Architecture

' Dp i -
| Hubs
13 |4 (-
| receptacle | of| WA ~
’ i’

USB4.0+USB3 2+TET+DP2.0
Combo PHY

L USB4.0/TBT use\upP r
MAC Wdaptor o
v I" -é
w
Yy JSB'DN &
E—— Adaptor
O
USB DN =
Adaptor ]
+]
A e
USB4.0 Core a

e ; USBA.O/TBT USB4.0/TBT
MAC MAC

U5B4.0+USB3 2+TET+DPL0 USB4.0+USB3. 2+TBT+DP2Z.0
Combo PHY Combo PHY

REALTEK CONFIDENTIAL

ductor Corp.



RTS542X Verified Items

€ Approved KGH from USB-IF
e USB-IF USB3.2 Gen2 Hub Certified
e USB-IF KGH

A RIS5423 Realtek Semiconductor Power Delivery 3.0, PD PD Controller 12/05/2019
1D: 2101 Corp. DRP,5V Fixed

A USB3.1 Hub Controller / RTS5411S, Realtek Semiconductor SuperSpeed USB 5Gbps Development > Hubs Silicon = USB 3.1 Gen 1 > 04/03/2018
RIS5413D, RTS5412S, RIS5419S, Corp. Hubs

RTS5412E, RTS5411E, RTS5409S

T1D: 33000007
Model Number: RTS5411S, RTS5413D, RTS5412S5

RTS5412E, RTS541 554

@ Approved from Intel Modern Standby

Sub- Windows* | Modern
e Vendor Parfinumber Interface | Category | Type 10 64b Standby
sys Status Readiness|
USB HUB Realtek” RTS5411S MS-CC IV MS-CC-IlV Yes  Passed MS compliance on WHL
USB USB HUB Realtek” RTS5420 USB MS-CC IRV MS-CC-IV Yes  Passed MS compliance on WHL

€ intel Thunderbolt (Tortilla Creek) reference design

Titan Ridge EP DD =

Content ID 569174 File Size: 298.18 MB Last Updated: 05/25/2020
File Type: Zip File Wersion: 1.417.5 Content Type: Datasheets and
Specifications

Titan Ridge EP DD
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Dual Bank of Secured FW Updating

REALTEK CONFIDENTIAL

FW code

The most efficient authentication embedded in HW design
Supports dual bank in SPI flash to ensure online FW updating for verified correct firmware

FW Pack
Signature AP ackage

(Complied file)

Hash by SHA256

FW binary

Public key

N\

FW binary \\
Private Key \

© podler

[ Signature i
| by ECDSA-256 ! 2

Dual Bankin
Device SPI Flash
Bank0
Hash by Fail Running now
SHA256
Comparison
Verified " Pass Bank1
Signature by CTTPPPPPPPTTTTTPRPT F, = Empty
public key

[ FW Updating ]
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Thank You
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