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Revision History

VL811+ USB 3.0 Hub Controller (B2)

Rev Date Initial | Note

0.95 9/20/2012 TS Added Q4S Package Option

0.96 10/31/2012 | TS Added Ordering Information

1.00 1/30/2013 TS Added B2 Silicon Revision. Updated USB-IF Certification
Information, Updated Core Voltage at 1.2V, Updated Pinout for
Q4S Package

1.01 3/11/2013 TS Updated Pin Descriptions for VL811-Q4S
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VL811+ System Overview

VIA Lab’s VL811+ is an advanced USB 3.0 Hub controller featuring low power consumption and
comprehensive USB Charging support without the need for external charger ICs. The VL8114 employs an
advanced CMOS process and supports USB power management, allowing for improved power-efficient
operation. The custom in-house USB PHY gives VL8114 excellent signal integrity characteristics and
improved backwards compatibility. VL811+ also features a flexible firmware architecture, providing a
framework for custom functions as well as advanced feature support, in addition to in-field updates.

VL811+ based hub devices work under Windows, Mac OS X, and various Linux kernels without additional
drivers. Since USB 3.0 hubs do not require additional drivers, VL811+ is also compatible with non-x86
devices and platforms that support USB hub functions such as smart phones, tablets, and set-top boxes.
It is well suited for all USB hub applications such as stand alone USB hubs, Notebook/Ultrabook docking

stations/port-replicators, desktop PC front panel, motherboard on-board hub, and USB hub compound
devices.

With well-planned pinout and a high level of integration, VL811+ based devices en
simplified BOM. Full sideband signal pins are available for showing power enable, over
LED status control. The SPI interface supports external EEPROM/Flash ROM w.
USB. VL811+ is available in a 4-port configuration utilizing the QFN 88L pack
is pin-compatible with VL810/VL811, and is also available in a 2-port configuration
(6x6x0.85 mm) package. «
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Figure 1 — VL811+ Block Diagram
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Rapid Charging over USB in Detail

3 Concepts of Rapid Charging over USB:

° Rapid Charging over USB enables charging of devices at rates in excess of baseline USB
standards. The current limit of USB 2.0 is 500mA for configured devices, and the current limit of
USB 3.0 is 900mA for configured devices. Depending on the device, Rapid Charging
implementations typically feature current limits between 1000mA to 2000mA.

° It is the Host/Hub’s responsibility to advertise Rapid Charging capabilities, and it is the
Device’s responsibility to recognize and determine the Rapid Charging capabilities of the
Host/Hub port it is connected to. Since Rapid Charging over USB allows charging at rates in
excess of USB spec, this detection mechanism is necessary to ensure safe and reliable operation,
and can prevent situations where a device requests more current than what a host/hub port can
supply. Also, this implies that Rapid Charging will only occur when both Host/Hub and Device
supports it.

° The rate at which a device charges is dependant upon the device. This me that the
device must determine the host/hub port’s capabilities to determine which charging de to bse.
Also, the rate at which a device charges can vary depending on the status of devic
example, some devices only charge at their maximum rate when the battery i ted.
When the battery is nearly full, they may switch to a trickle-charge mode. The /
rapid-charging port has no control over this behavior.

Supported USB Charging Modes

SDP - Standard Downstream Port

This is a typical USB 2.0 or USB 3.0 port and does not explicitly support.Rapid Charging. SDP is

constrained to the current limits as defined in the USB 2.0 or USWEC hich are 500mA and 900mA
e

respectively. While the actual current limit is enforced by the o) er-switch providing
current-limiting functionality for the downstream port, most/USB.devices will not draw more than 500mA
or 900mA under USB 2.0 or USB 3.0 modes. 4

<

CDP - Charging Downstream Port
CDP is defined in the USB Battery Charging Specificatio nd“enables devices that are able to
correctly recognize CDP to simultaneously function,as a device while drawing up to 1.5A for Rapid

Charging when connected to the downstrea U ost or Hub that advertises CDP capability.

DCP - Dedicated Charging Port 4

DCP is defined in the USB Battery Chargi ification 1.2 and has been in use on an unofficial basis
prior to the official USB Battery C i on. DCP is a dedicated charging mode, so when a
device is charging under DCP, regula tions such as data transfer to the device are not
supported. \

Special Modes y

Various vendors such , torola, etc may employ different detection mechanisms

compared to other USB.devices an us, may enter Rapid Charging under the previously mentioned
charging modes. VL811 an auto detection mechanism that provides charging for the majority
of devices.

A
A }
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Product Features / QFN-88

VL811+
Super-Speed USB Hub Controller

USB 3.0 Compliant
— Compliant to Universal Serial Bus 3.0 Specification Rev 1.0, including Hub errata
— Compliant to Universal Serial Bus Specification Revision 2.0
— Supports simultaneous Super-speed(SS), high-speed (HS), full-speed (FS) traffic, and
low-speed (LS) traffic
— Four down-stream ports, one up-stream port
— In-house USB PHY employs advanced CMOS process for low power consumptio
— Supports USB Low-Power States such as Ux states and Selective Suspend

Full Sideband Signal Support

— Supports either individual mode or gang mode operation for power enable r current
detection on down-stream ports

— Supports Dual LED status indicators with automatic or manual | GP er
down-stream port (Typically Green & Amber)

— 2x GPIO, reserved for special functions &

Comprehensive USB Battery Charging Support \
— Supports USB Battery Charging Specification v1.2 (SDP, )
— Adds Support for Vendor Specific Charging Modes’eg. Apple, RIM, etc.

— Supports YD/T 1591-2009 b 4
— Supports “Sleep Charging” (DCP + Apple Mode
— Support charging across all down-strea on configuration

Physical A
— QFN 88L green package (10x10x0785 mm
— Pin-to-Pin compatible with VL8 V0L811 Jy

A

Certification
— Earned USB 2.0 USB-IF
— Earned USB 3.0 USB ertification TID# 330000022
— Passed Windows H( or Windows 8, RT

Applications
— Standalone USB hub
Desktop/Notebook motherboard on-board hub
front p b
Ultrabook Docking Station / Port Replicator
- SB hub pound device with keyboard, mouse, display, etc.

Platfo aNOp ating System Support
,\ Gene pport across all major OS and platforms that offer USB such as PC, MAC, Linux, etc.

|
o
[0}
(%]

— Notebo

Update over USB

- hub function is dependent upon the USB Host Controller
— No proprietary driver needed, even for Battery Charging Function
Misc

— Optimized for Low Power consumption

- 3.3Vand 1.2V power supply

— PLL embedded with external 25MHz crystal

— Support external SPI flash for firmware upgrade
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Pinout
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Figure 2 - VL811+ Pin Diagram (QFN-88)
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Pin List
Table 1 - VL811+ Pin List (QFN-88)
Pin Pin Name Pin Pin Name
1 VSUSUSB 45 VSUS33
2 SSREXT 46 USBHPE1#
3 VCCA335SM 47 USBHOC4#
4 SSTX3+ 48 USBHOC3#
5 SSTX3- 49 USBHOC2#
6 VCCA12SSRX3 50 USBHOC1#
7 SSRX3+ 51 COREPWRDN#
8 SSRX3- 52 EXTPWRON
9 VCCA335534 53 VDD
10 USBHP3+ 54 VSUS33
11 USBHP3- 55 GANGMODE
12 NC 56 USBHGRN4
13 GND 57 USBHGR
14 SSTX4+ 58 USBHGRN2
15 SSTX4- 59 USBHGRNI'_
16 VCCA12SSRX4 60  _RESET# =
17 SSRX4-+ 61 SMCLK
18 SSRX4- 6 DAT) ©
19 VCCA335534 63 T
20 USBHP4+ A NC
21 USBHP4- \65 C
22 NC 66, NC
23 SSTX0- N 67 VDD
24 SSTX0+ A\ 68 SSTX1+
25 VCCA12SSRX0 T‘ 69 SSTX1-
26 SSRX0- " 70 VCCA12SSRX1
27 SSRX0+ 71 SSRX1+
28 NC 72 SSRX1-
29 NC 73 VCCA33S512
30 NC 74 USBHP1+
31 NC 75 USBHP1-
32 VECA335S0 76 NC
33  “UsBDR+ ) 77 SSTX2+
34;&L}QBDP-Y 78 SSTX2-
35 79 VCCA12SSRX2
36 NC 80 SSRX2+
37 USBHMBR4 81 SSRX2-
38 USBHMBR3 82 VCCA335512
39 USBHMBR2 83 USBHP2+
40 USBHMBR1 84 USBHP2-
41 USBHPE4# 85 NC
42 USBHPE3# 86 VCCA12SSM
43 USBHPE2# 87 SSXI
44 VSUS33 88 SSX0
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Pin Descriptions

Signal Type Definition

Name Type Signal Description

Input I A logic input-only signal

Output (0] A logic output only signal

Input/Output I/0 A logic bi-directional signal

Power PWR A power pin

Ground GND A ground pin

USB 3.0 Interface

Pin Name Pin # I/0 Signal Description

SSTX0+ 24 USB 3.0 UP Port Differential Transmi

SSTX0- 23 USB 3.0 UP Port Differential Trﬁ(m%
SSRXO+ 27 USB 3.0 UP Port Differentjdl Receivé\Data
SSRX0- 26 USB 3.0 UP Port Differefitial Receive Data -
VCCA12SSRX0 25 PWR Analog 1.2V N

SSTX1+ 68 USB 3.0 DP1 PoMTransmit Data +
SSTX1- 69 USB 3.0 DP1 Port Di?ﬁs(ential Transmit Data -
SSRX1+ 71 USB 3.0 D&}Dif r?ntial Receive Data +
SSRX1- 72 USBA3.0 D cWZrential Receive Data -
VCCA12SSRX1 70 PWR AfaloghL.2V

VCCA33SS12 73 PWR neN&

SSTX2+ 77 USB 3.0)DP2 Port Differential Transmit Data +
SSTX2- 78 \ B 3.0 DP2 Port Differential Transmit Data -
SSRX2+ 80 “"=war, USB 3.0 DP2 Port Differential Receive Data +
SSRX2- 81 USB 3.0 DP2 Port Differential Receive Data -
VCCA12SSRX2 79 PWR 7~ Analog 1.2V

VCCA335512 87 “.PWR  Analog 3.3V

SSTX3+ USB 3.0 DP3 Port Differential Transmit Data +
SSTX3- 5 USB 3.0 DP3 Port Differential Transmit Data -
SSRX3+ USB 3.0 DP3 Port Differential Receive Data +

SSRX3- «

USB 3.0 DP3 Port Differential Receive Data -

)%

VC 12é§Rx\ PWR  Analog 1.2V

VCC PWR Analog 3.3V

SSTX4+ \ 14 USB 3.0 DP4 Port Differential Transmit Data +
SSTX4- 15 USB 3.0 DP4 Port Differential Transmit Data -
SSRX4+ 17 USB 3.0 DP4 Port Differential Receive Data +
SSRX4- 18 USB 3.0 DP4 Port Differential Receive Data -
VCCA12SSRX4 16 PWR Analog 1.2V

VCCA33SS34 19 PWR Analog 3.3V

VCCA33SSM 3 PWR USB 3.0 Master Block Analog 3.3V
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USB 2.0 Interface

VL811+ USB 3.0 Hub Controller (B2)

Pin Name Pin # I/0 Signal Description

USBDP+ 33 USB 2.0 UP Bus Data Plus (D+)
USBDP- 34 USB 2.0 UP Bus Data Minus (D-)
VCCA33SS0 32 PWR Analog 3.3V

USBHP1+ 74 USB 2.0 DP1 Bus Data Plus (D+)
USBHP1- 75 USB 2.0 DP1 Bus Data Minus (D-)
USBHP2+ 83 USB 2.0 DP2 Bus Data Plus (D+)
USBHP2- 84 USB 2.0 DP2 Bus Data Minus (D-)
USBHP3+ 10 USB 2.0 DP3 Bus Data Plus (D+)
USBHP3- 11 USB 2.0 DP3 Bus Data Minus (D-)
USBHP4+ 20 USB 2.0 DP4 Bus Data Plusg&
USBHP4- 21 USB 2.0 DP4 Bus Data M)&(D—)

Analog Command Block

&\
Pin # I/0 Signal Des%tio; "A
>¢

Pin Name
SSXI 87 25M crystﬁaﬁ)\
SSXO 88 25M gryst W
VCCA1255M 86 PWR alog.2V |
SSREXT 2 CorN Merence resistor for Super speed mode
USBDREXT 31 & o) nect‘% reference resistor for High speed mode
~—=\
N
¥

-10 -



7R\

\Ngs
VIA Labs, Inc.

Side Band signal and Miscellaneous

VL811+ USB 3.0 Hub Controller (B2)

Pin Name Pin # I/0 Signal Description

USBHMBR1 40 (0] DP1 Amber (Over Current) LED Indicator and SPISO
share pin. For LED, output high when active and
external 100Kohm pull low required.

USBHMBR2 39 (0] DP2 Amber (Over Current) LED Indicator and SPISI
share pin. For LED, output high when active and
external 100Kohm pull low required.

USBHMBR3 38 (0] DP3 Amber (Over Crrrent) LED Indicator / SPISCLK
share pin. For LED, output high when active and
external 100Kohm pull low required.

USBHMBR4 37 (0] DP4 Amber (Over Current) LED Indicator / SPICS#
share pin. For LED, output high when active and
external 100Kohm pull low required. &

USBHGRN1 59 0} DP1 Green (Port Connect) LED Indicator. Output hi
when active and external 100Kohm low requiréd.

USBHGRN2 58 0} DP2 Green (Port Connect) LE . Output high
when active and external ow required.

USBHGRN3 57 0} DP3 Green (Port Con r. Output high
when active and extgni{ pull low required

USBHGRN4 56 0} DP4 Green (Porf at D Indicator. Output high

i external 100Kohm pull low required.
N
USBHPE1# 46 o) le. L7
USBHPE2# 43 0}
igh:"Rort Power Off.
USBHPE3# 42 o& Power Enable.
ow: Port Power On.
\ : Port Power Off.
USBHPE4# 41 ?‘*D 4 Power Enable.
\ Low: Port Power On.
. High: Port Power Off.

USBHOC1# 50 I DP1 Over Current Detect
Low: Port Over Current
High: Port Power Normal

USBHOC2# 4 I DP2 Over Current Detect

Low: Port Over Current
High: Port Power Normal

USBHOC3 8 I
AN

DP3 Over Current Detect
Low: Port Over Current
High: Port Power Normal

USBHOC »)\47 I
N

DP4 Over Current Detect
Low: Port Over Current
High: Port Power Normal

EXTPWRON 52 I Upstream Port VBUS Detection for Upstream port
plug-in

COREPWRDN# 51 0} Core power down (Reserved for controlling external
core power switch)

GANGMODE 55 I Downstream Ports Gang/Individual Mode Select.
Low: Downstream ports Individual Power Mode.
High: Downstream ports Gang Power Mode.

RESET# 60 I System reset (Internal pull high, nominally 10Kohm)

-11 -
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VL811+ USB 3.0 Hub Controller (B2)

Test Pin

Pin Name Pin # I/0 Signal Description

TESTEN 63 I Test Mode Enable
Do not connect for normal operation.
Internal pull down.
Low: Normal mode.
High: Test mode.

SMCLK 61 I SMBus clock for debug only. It is not a standard SMBus
interface. Open Drain

SMDAT 62 1/0 SMBus data for debug only. It is not a standard SMBus
interface. Open Drain

Power and Ground

Pin Name Pin # I/0 Signal Description

GND 13 GND Ground

VDD 35,53,67 PWR 1.2V Core power

VSUS33 44,45,54 PWR 3.3V suspend power

VSUSUSB 1 PWR 1.2V suspend power

Y

A

X
@o
A

-12 -
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Product Features (QFN-48)

VL811+
Super-Speed USB Hub Controller

USB 3.0 Compliant
— Compliant to Universal Serial Bus 3.0 Specification Rev 1.0, including Hub errata
— Compliant to Universal Serial Bus Specification Revision 2.0
— Supports simultaneous Super-speed(SS), high-speed (HS), full-speed (FS) traffic, and
low-speed (LS) traffic
— Two down-stream ports, one up-stream port
— In-house USB PHY employs advanced CMOS process for low power consumption
— Supports USB Low-Power States such as Ux states and Selective Suspend

Full Sideband Signal Support
— Supports either individual mode or gang mode operation for power enable and o current
detection on down-stream ports
— Supports Vbus and External Power detect
— Optional Support for LED status indicators
— 2x GPIO, reserved for special functions

Comprehensive USB Battery Charging Support
— Supports USB Battery Charging Specification v1.2 (SDP CD DCP)
— Adds DCP Support
— Adds Support for Vendor Specific Charging Modes
— Supports YD/T 1591-2009
— Supports “Sleep Charging” (DCP + Apple Mode
— Support charging across all down-stream epending on conf|gurat|on

Physical A
— QFN 48 green package (6x6x0.85

Certification
— Earned USB 2.0 USB-IF certi
— Earned USB 3.0 USB-IF certifica
— Passed Windows HCK Lo& i
N

Applications y
— Standalone US
— Desktop/No rd on-board hub

x eral s rt across all major OS and platforms that offer USB such as PC, MAC, Linux, etc.
- '\ FW Update’over USB
4& SB hub’ function is dependent upon the USB Host Controller

- proprietary driver needed, even for Battery Charging Function

— Optimized for Low Power consumption

- 3.3Vand 1.2V power supply

— PLL embedded with external 25MHz crystal

— Support external SPI flash for firmware upgrade

-13 -
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VIA Labs, Inc. VL811+ USB 3.0 Hub Controller (B2)
Pinout
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VL811+ USB 3.0 Hub Controller (B2)

Pin List

Table 2 - VL811-Q4S Pin List (QFN-48)
Pin Pin Name Pin Pin Name
1 SSXO 25 VSUS33
2 SSREXT 26 USBHPE2#
3 VCCA33SSM2 27 USBHPEL#
4 SSTX2+ 28 USBHOC2#
5 SSTX2- 29 USBHOC1#
6 VCCA12SSRX2 30 COREPRWDN#
7 SSRX2+ 31 EXTPWRON#
8 SSRX2- 32 VDD
9 USBHP2+ 33 GPIO1
10 USBHP2- 34 RESET#
11 SSTXO- 35 SMCLK
12 SSTX0+ 36 SMDAT
13 VCCA12SSRX0 37 TESTEN
14 SSRXO- 33 VDD
15 SSRX0+ 39 SSTX1#
16  VCCA33SSO 40 SSTXla..,
17 USBDP+ 41 CCAIRSSRX
18 USBDP- 42 SSRX1+
19 VDD 43w, SSRX1
20 VBUSDET 444 \vCoa33ssi
21 SPICS# \ 4 USBHP1+
22 SPICSCLK 46 USBHP1-
23 SPISI . 47%  VCCA12SSM
24 SPISO N 48 SSXI

=\
N\
¥

- 15 -
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Pin Descriptions

Signal Type Definition

Name Type Signal Description

Input I A logic input-only signal
Output O A logic output only signal
Input/Output I/0 A logic bi-directional signal
Power PWR A power pin

Ground GND A ground pin

USB 3.0 Interface

Pin Name Pin # I/0 Signal Description

SSTX0+ 12 USB 3.0 UP Port Differential Transmi +

SSTXO0- 11 USB 3.0 UP Port Differential Tr&mit a -

SSRXO+ 15 USB 3.0 UP Port Differentiaf Receive,Data +

SSRXO0- 14 USB 3.0 UP Port Differe(ial ceive Data -

VCCA12SSRX0 13 PWR Analog 1.2V N\

SSTX1+ 39 USB 3.0 DP1 POM ial Transmit Data +

SSTX1- 40 USB 3.0 DP¥ Port Differential Transmit Data -

SSRX1+ 42 USB 3.0 DPI\Post*Differdfitial Receive Data +
D}rential Receive Data -

SSRX1- 43 USB 3.0 P
VCCA12S5SRX1 41 PWR alog,1.2V ]

SSTX2+ 4 _mus .o\ﬁjort Differential Transmit Data +
SSTX2- 5 UsB 3\ 2 Port Differential Transmit Data -
SSRX2+ 7 “\_ "MUSB 3.0 DP2 Port Differential Receive Data +
SSRX2- 8 Ay '\‘ USB 3.0 DP2 Port Differential Receive Data -
VCCA12SSRX2 6 m nalog 1.2V

VCCA12SSM 47 N/Ry Master Block Analog 1.2V

USB 2.0 Interface

Pin Name Pin\J I/0 Signal Description

USBDP+ 17 USB 2.0 UP Bus Data Plus (D+)

USBDP-, ’«\ b USB 2.0 UP Bus Data Minus (D-)
V(;Q?Bgio s):G PWR Analog 3.3V

USBI—H—\l‘ 45 USB 2.0 DP1 Bus Data Plus (D+)
USBHP1- 46 USB 2.0 DP1 Bus Data Minus (D-)
VCCA33SS1 44 PWR Analog 3.3V

USBHP2+ 9 USB 2.0 DP2 Bus Data Plus (D+)
USBHP2- 10 USB 2.0 DP2 Bus Data Minus (D-)
VCCA33SSM2 3 PWR Master Block Analog 3.3V

-16 -
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Analog Command Block

VL811+ USB 3.0 Hub Controller (B2)

Pin Name Pin # I/0 Signal Description

SSXI 48 25M crystal input

SSXO 1 25M crystal output

SSREXT 2 Connect to reference resistor for Super speed mode

Side Band signal and Miscellaneous

Pin Name Pin # I/0 Signal Description

SPISO 24 (0] DP1 Amber (Over Current) LED Indicator and SPISO
share pin. For LED, output high when acti nd external
100Kohm pull low required.

SPISI 23 (o] DP2 Amber (Over Current) LED Indi r and SPI
share pin. For LED, output high when d external
100Kohm pull low required. x

SPICLK 22 (o] DP3 Amber (Over Crrrent) Indicator,/ SPISCLK
share pin. For LED, outp igh when“active and external
100Kohm pull low required.

SPICS# 21 (o] DP4 Amber (Over C nt) LEDIndicator / SPICS#
share pin. For LED, output high when active and external
100Kohm pull loW tequi

USBHPE1# 27 (0] DP1 Power .

>¢
USBHPE2# 26 (0]
USBHOC1# 29 I nt Detect
owW: er Current
h: Popt Power Normal
USBHOC2# 28 I P2 Over Current Detect
: Port Over Current
ARy, High: Port Power Normal
EXTPWRON# 31 I \ pstream Port VBUS Detection for Upstream port
y plug-in

COREPWRDN# 3 (0] Core power down (Reserved for controlling external core
power switch)

RESET# 34 I System Reset
Low: Reset
High: Normal Operation

VBUSD;T; » I 5V USB VBus Presence Detect

b
AN
GPK V33 1/0 GPIO Pin reserved for special function
\\

Test Pin

Pin Name Pin # I/0 Signal Description

TESTEN 37 I Test Mode Enable
Do not connect for normal operation.

Internal pull down.
Low: Normal mode.
High: Test mode.

SMCLK 35 I SMBus clock for debug only. It is not a standard SMBus
interface. Open Drain

SMDAT 36 1/0 SMBus data for debug only. It is not a standard SMBus

interface. Open Drain
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Power and Ground

Pin Name Pin # I/0 Signal Description
VDD 19,32,38 PWR 1.2V Core power
VSUS33 25 PWR 3.3V suspend power

A

AN
,@%
AN

N

4

Y
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Electrical Specification

Absolute Maximum Rating

VL811+ USB 3.0 Hub Controller (B2)

Symbol Parameter Min Max Unit Note
Tste Storage Temperature -55 125 °C —
V33 3.3V Power Supply -0.5 3.63 \ —
Voltage
Vi 1.2V Input Voltage -0.5 1.26 \% —
Vin Input voltage at I/O pins  -0.5 (= 3.63) and Y, —
(= V33+0.3)
Vesp Electrostatic Discharge -2000 2000 \Y Human
Body Model
B5c Thermal resistance ® For 4-layer PCB: 9.1 °C/
between junction and ® For 2-layer PCB: 11.3
case PCB
initions
65a Thermal resistance ® For 4-layer PCB: 21.8 °C/ follow
between junction and ® For 2-layer PCB: 56.8 JESD51-7
ambient
Po Max Power Dissipation — 1.0 \ yv Q8P 4-Port
0.6 Q4S 2-Port
Q""Nm;_
Note: Stress above conditions may cause permanent da e to h%pe.
Functional operation of this device should be restricted to th iti described.
Note: About thermal factors, T, is the concerned perature, and
Bca = eja - ejc
T = Gja* Pp + Ta
Tc=0a*Pp+ T,
o 7
Operating Conditions \
’ w"&u
Symbol Parameter Qi Max Unit Note
Ta Ambient Tempera ure y 70 °C -
T; Junction T @atur 125 °C —
3.3V Powe upply _
Vi3 Vol 3.0 3.6 \Y
1.2
V1o 1 2V Input Voltage 1.14 1.25 \Y Nominal
A% t Lo yltage — 0.8 \ —
Vm Inpu igh Voltage 2.0 — \Y —
VoL \butput Low Voltage — 0.4 \Y Io.=4mA
Vo Output High Voltage 2.4 — \Y Ton=4mA
In Input Leakage Current — +/-10 MA 0<Vi<Vs3
Ioz Tristate Leakage Current — +/-20 MA 0<Vo<V33
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Timing Requirements for SPI Flash

SPI flash ROM is used to store the FW data for VL811+. Timing guidelines are provided to assist in
selection of appropriate and compatible SPI flash. To ensure SPI flash suitability, not only should the
timing requirements conform to the provided guidelines, but actual testing with VL811+ should also be
done.

Symbol Parameters Condition Value | Unit
for Clock Frequency for fast read mode(*) Max value must larger than 15 MHz
fc Clock Frequency for read mode Max value must larger than 15 MHz
tre Input Rise time Max value must larger than & ns
trr Input Fall time Max value must larger than 5\'}5
ek SCK High Time Min value must smaller %n ns
ta SCK Low Time Min value must smaller than 0 ns
teen CE# High Time Min value mus&maller n 100 ns
N\
tes CE# Setup Time Min vamthan 20 ns
ten CE# Holde Time Mimﬁueﬂjséﬁwller than 100 ns
tos Data In Setup Tiime w&us}kmaller than 20 ns
ton Data In Hold Time Qn va% rXst smaller than 20 ns

ths Hold Setup Time Not Utilized
tho Hold Time 4\ ) 4 Not Utilized
tv Output Valid Max value must smaller than ‘ 20 | ns
ton Output Hold Time Normal Mode . Not Utilized
tiz Hold to Output Low Z y Not Utilized
thz Hold to Outgp'c‘Pﬂgh Not Utilized
tois Output Disa% Time Not Utilized
tec Era ime Max value must smaller than 100 ms
tep age Program Time Max value must smaller than 100 ms
tves A Setu 'I%e Min value must smaller than 1 ms
tw Write tus Register Time (Flash bit) Max value must smaller than 100 ms

*Fast r N]\f)de must be supported.

-20 -




RN
\ ~ /]
VIA Labs, Inc. VL811+ USB 3.0 Hub Controller (B2)

SERIAL INPUT/OUTPUT TIMING

CE# yd /|

s en

SCK — kﬁll ;|: tl.‘lCL !

1'I:lII

sio \\\\'\i‘)( vaniv NN\ X INARRAANY

%\\\\\\\\\\\x\\\@v *:\@vk)

Figure 4 - Illustration of SPI Flash Interface Timing
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SCK \ 1

HOLD TIMING

CE#

HOLD# e e
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Twlustration of SPI Flash Interface Timing - (2)
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\

A
A
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VL811+ USB 3.0 Hub Controller (B2)

General Reflow Profile Guidelines.

1z

e Fari-<

Te
@ 1t
= Tamac
=
g
-
@
&
=
g
*—.

Preest

Crteat Zone

. T, oy T

t

UG Péak

Time e==»

This table is reference only .It is recommended to foldow the“;glllll

which applicd in yvour product...

Profile Feature

N
g

>¢

aste manufacturer’s guideline

Pb-Free Assembly

Average ramp-up rate
(T to Tp)

3 /seconc max.

Preheat
-Temperature Min (Tsmin!

-Temperature Max (T spyg)
-Time (min to max) (ts}

150C
2000C
60-120 seconds

Time maintained above:

-Temperature (T
-Time {t)

¥

1837
60-150 seconds

2177
60-150 secands

226-0/-5°C

24540/-5'C

Temrperat (1p)

Peak Temperatura, (Tp)
Time withs’ 5T of astual Peak

10-30 seconds

20-40 seconds

1 /secand max.

1T /second max.

6 minutes max.

& minutes max.

NS

Figure 6 —Reflow
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VL811+ USB 3.0 Hub Controller (B2)

Package Mechanical Specifications (QFN-88)

Maximum Temperature for IR Reflow

Parameter Value Unit
Maximum Temperature Tp 250 °C
Max Time within 5°C of Tp 30 seconds
=
1 Symbal Dinension in
— — —— PN MOl Pl
O & 0.en .85 0.30
A1 0.00 n.02 0.05
A2 0.60 .65 0.70
A7 020 RE&
b 0,15 [ 0,20 | @25
D| D1 VL811+ 58 T6.008sc
U1/E1 9. /550
USB3.0 Hub D2/E2 6,75 5.907 | [5
Controller 2 040 BSC
L 040 0.30
e | @ ] 0 -— 14"
o “—*1 R 0.075 — -
: E1 s —
[=] .
q [, ey, 0.07
n.1n
)¢ .05
0.03
0.10
A E
A lecelC = . -
Ll T T
A2 | P
A / £
| Enem A L -.
| SEATING PLANE "x _r’,/
|& cae|l )
A3l L

AEcIEAE

ooo

LIUUI'_WUUUU

i

Pt
“

™N

N )

\I

| [ ClA B

7

E)nnnnn;hr||1rn“nnr—rmnr| 000

I'II'II'I"']JTHHI'I'TﬂﬁI'II'IﬂﬂFI'II'II"""I

ie ~—

-

bbb

L3

Alg]

ddd

Figure 7 — Mechanical Specification — QFN 88L 10x10x0.85 mm Package
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Package Top Side Marking & Ordering Information

ZZ7: Package Type
Q8P: QFN88 Package
Q4S: QFN48 Package

vi/

VL811-22Z +—

YYWW: Date code ———— vyww @
(YY=Year; WW=Week) ™~

[ B2 XXXXXXXX Package substance

N True Green

?-.;
B2 XXXXXXXX Q\ Y
a
\,
Figure 8 =Pa ge Top Side Marking
'ﬁk

)

Revision
Code

Y
Ordering Information Description Package Type
VL811-Q 2 4-Port Hub QFN88 10x10 mm
VL811-Q4S \\ 2-Port Hub QFN48 6x6 mm
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VL811+ USB 3.0 Hub Controller (B2)

Package Mechanical Specifications (QFN-48)

774

D VL811-Q4S
P QFN-48
11
o
o PIN 1
:

| aaa

Symbol Dimension in mm
MIN NOM MAX
A 0.80 0.85 0.90
Al 0.00 0.02 0.05
A3 0.20 REF
b 0.15 0.20 0.25
D/E 5.90 6.00 6.10
D2/E2 4.15 4.30 445
e 0.40 BSC
L 0.30 0.40 ds0
K 0.20 --
R 0.08 ---
aza 0.10
cce 0.07
ddd
eee
fif D 10

fﬁ
@ ] IJLII L|IIJ|LIIJ|IIJLI I
- | 5
\y 2l =l
A=\ RGN -
L K_ (0-295‘\ \ ' |mm|ml|mr|m|
] 14 P
Liﬁ T ‘-\.‘\\ - 'IIAII
: __/ - '\ cce <
\ A
\48 \ b L oo
L bbb () ‘ u
ddd@ L bl a1lA3
DETAIL : "A” DFTA "B”

Figure 9 — Mechanical Specification —QFN 48 6x6x0.85 mm Package

- 25 -



7R\

N\ /]
VIA Labs, Inc. VL811+ USB 3.0 Hub Controller (B2)

&\k
@,,
‘\Q
VIA Labs, Inc. Y

www.via-labs.com A 4
ﬁ:}

7F, 529-1, Zhongzheng Rd.,

Xindian District, New Tai i an

Cop righf: 2013 VIA Labs, Inc. All Rights Reserved.

is document may be reproduced, transmitted, transcribed, stored in a retrieval system, or

any language, in any form or by any means, electronic, mechanical, magnetic, optical,
chemical, manual or otherwise without the prior written permission of VIA Labs, Inc. The material in this
document is for information only and is subject to change without notice. VIA Labs, Inc. reserves the
right to make changes in the product design without reservation and without notice to its users.

All trademarks are the properties of their respective owners.

No license is granted, implied or otherwise, under any patent or patent rights of VIA Labs, Inc. VIA Labs,
Inc. makes no warranties, implied or otherwise, in regard to this document and to the products
described in this document. The information provided by this document is believed to be accurate and
reliable as of the publication date of this document. However, VIA Labs, Inc. assumes no responsibility
for any errors in this document. Furthermore, VIA Labs, Inc. assumes no responsibility for the use or
misuse of the information in this document and for any patent infringements that may arise from the use
of this document. The information and product specifications within this document are subject to change
at any time, without notice and without obligation to notify any person of such change.

- 26 -



