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Revision History

Rev Date Note Initial
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0.55 05/11/2016 TS
QFN76.

0.60 05/19/2016 Update Block Diagram and Electrical Specification data. TS

0.90 10/02/2016 Update Electrical Specification data, and Chip version to DO. EC

1.00 11/16/2016 Formal Release.

1.01 12/12/2016 Update for typo and ordering information
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Product Features

VL820-Q8 / VL820-Q7

USB 3.1 Gen 2 SuperSpeed Plus 4-Port USB Hub Controller

m USB 3.1 Compliant

— Compliant to Universal Serial Bus 3.1 Specification

— SuperSpeed Plus USB (USB 3.1 Gen 2)

— Compliant to Universal Serial Bus 2.0 Specification

—USB 2.0 Hub Supports MTT

— Supports Simultaneous Operation of Any Combination of SuperSpeed Plus, SuperSpeed, High-Speed, F eed, and
Low-Speed Devices

— Supports USB Power Saving Features such as Link Power Management, Ux States, Selective Su tion Suspend

— In-house USB PHY employs advanced CMOS process for low power consumption

B USB Type-C 1.0 Rev 1.2 Compliant
— Compliant to USB Type-C Specification Rev 1.2
—VL820-Q8: Integrated 10Gbps Mux for UFP and 2x DFP

H Integrated USB Devices

— USB Billboard Class 1.21 Device
Implemented as a USB 2.0 Virtual Device
Configurable Behavior - Expose When Necessary / Always Present / |

— USB HID Class Device
Implemented as a USB 2.0 Virtual Device, Facilitates FW Up
Configurable Behavior - Always Present / Disabled

u Full Sideband Signal Support

— Supports Any Combination of Individual or Gange

— Supports PWM LED Status Lights

— SPI Interface for Firmware.

— Firmware Upgradable over USB

m Comprehensive USB Battery Ch o

— Supports USB Battery Charging S , DCP)

— Support for Vendor Specific Char A, Samsung, etc.
— Supports YD/T 1591-2009
— Supports Stand-Alone Ch
— Any Combination of DFPs

Il Ports

pend, Shut Down, or Disconnected
upport USB Battery Charging

® Power and Pac
— Requires 3.3V an
- VL820-Q8:
- VL820-
— 25MHz
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VL820 System Overview

VIA Lab’s VL820 is the world’s first USB 3.1 Gen 2 Hub Controller and it features highly-integrated, application specific design.
VL820 features 1x upstream port and 4x downstream ports, all of which support 10Gbps USB 3.1 Gen 2 operation. The
downstream ports can support any combination of SuperSpeed Plus (10Gbps), SuperSpeed (5Gbps), High Speed (480Mbps), Full
Speed (12Mbps), and Low Speed (1.5Mbps) devices. VL820’s integrated USB 2.0 hub features Multiple Transaction Translators,
providing increased bandwidth and performance when multiple Full Speed devices are simultaneously used.

VL820 comes in two variants: VL820-Q8 utilizes the QFN88 10x10x0.85 mm package while the VL820-Q7 utilizes the smaller
QFN76 9x9x0.85mm package. The larger QFN88 variant features integrated 10Gbps Muxes for the Upstream Facing Port and two
Downstream Facings Ports whereas the smaller QFN76 variant does not. The integrated 10Gbps Muxes are ideal for Data-Only
USB-C applications that would otherwise require an external Mux, with the advantage of potential board savings and

VL820 features an optionally configurable USB Billboard Device when used in USB-PD Alternat tions, and an
optionally configurable USB HID endpoint to support Media Control Buttons such as Play/Pause, .

also features an optionally configurable USB Charging Controller for charging various
that can be configured on a per-port basis.

VL820-based hub devices work under Windows, Mac OS X, and various Linux i rivers. VL820-based
hub devices are also compatible with non-x86 devices and platforms that s uch as smart phones,
tablets, and set-top boxes. It is well suited for all USB hub applications su bs, Notebook/Ultrabook
docking stations/port-replicators, desktop PC front panel, motherboard compound devices.
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Figure 1 - VL820 Block Diagram
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USB Battery Charging Behavior

3 Concepts of Rapid Charging over USB:

mRapid 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
2400mA.

mIt is the Host/Hub’s responsibility to advertise Rapid Charging capabilities, and it is the Device’s responsibility to

recognize and determine those capabilities.

Rapid Charging over USB enables charging at rates in excess of baseline USB specifications, so in order to prevent a
situation where a device sinks more current than what a port is rated for, different manufacturers'employ various charging
schemes in an attempt to ensure safe and reliable operation with their respective‘device'and, charger<It goes without
saying that Rapid Charging will only occur when both Host/Hub and Device supports it.

EThe rate at which a device charges is dependant upon the device.

This means that the device must determine the host/hub port’s capabilities to,determine'which charging mode to use. Also,

the rate at which a device charges can vary depending on the status of the device. For example, some devices only charge
at their maximum rate when the battery is nearly depletedt When the battery.is nearly full, they may switch to a

trickle-charge mode. The Host/Hub rapid-charging port has no controlover 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 USB Charging. SDP is constrained to the current
limits as defined in the USB 2.0 or USB 3.0 spec which are 500mA and 900mA respectively. While the actual current limit is
enforced by the polyfuse or power-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.

CDP - Charging Downstream Port

CDP is defined in the USB BatteryaCharging Specification'1.2 and enables devices that are able to correctly recognize CDP to
simultaneously function as a@USB device while drawing up to 1.5A for Rapid Charging when connected to the downstream port
of a USB Host or Hub that advertises CDP capability.

DCP - Dedicated Charging Port

DCP is defined in the USB Battery Charging Specification 1.2 and has been in use on an unofficial basis prior to the official USB
Battery Charging Specification. DCP is a dedicated charging mode, so when a device is charging under DCP, regular USB
operations such as data transfer to'the device are not supported.

Special Modes

Various,vendors such as Apple, RIM, Motorola, etc may employ different detection mechanisms compared to other USB devices
and thus)may enter Rapid Charging under the previously mentioned charging modes. VL820 supports an auto detection
mechanismithat provides charging for the majority of devices.
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Pinout (VL820-Q7)
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58 GPIO1/HIDY 38
59 GPIO2/HID2 37
60 GPIO3/HID3 36
61 GPIO4/HID4 35
62 VCC33l 34
63 GPIOS/EXTPWRONNVAKE 33
64 GPIOGIUSBSUS 32
65 GPIOT/SMDAT k|
66 GPIOB/SMCLK 30
67 VDD SSRM3- 29
68 RESET# SSRK3+ 28
69 USBLED1/SPISI VCC10l 27
70 USBLED2/SPICK S5TH3- 26
T4l USBLED3/SPISO S8TK3+ 25
T2 USBLED4/SPICS VCC33 24
73 VCC33l H5D3- 23
74 TESTEN HSD3+ 22
75 UsBOC2 USBPE3 21
76 USBPE2 UsSBOC3 20

Figure 2 - VL820-Q7 Pin Diagram
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Pin List (VL820-Q7)

Table 1 - VL820-Q7 Pin List

Pin Pin Name Pin Pin Name

1 USBOC1 39 USBPE4

2 USBPE1 40 USBOC4

3 SSTX1+ 41 USBOCO

4 SSTX1- 42 USBPEO

5 VCC10I 43 VBUSDETO

6 SSRX1+ 44 USB3XO

7 SSRX1- 45 USB3XI

8 VCC10I 46 VCC33I

9 HSD1+ 47 REXT

10 HSD1- 48 VDD

11 VDD 49

12 SSTX2+ 50

13 SSTX2- 51

14 VCC10I

15 SSRX2+

16 SSRX2-

17 VCC33I

18 HSD2+

19 HSD2-

20 USBOC3

21 USBPE3 PIO2/HID2

22 HSD3+ GPIO3/HID3

23 HSD3- GPIO4/HID4

24 VCC33I VCC33I

25 SSTX3+ GPIO5/EXTPWRON/WAKE
26 SSTX3- GPIO6 / USBSUS
27 VCC10I GPIO7 / SMDAT
28 SSRX3+ GPIO8 / SMCLK
29 SSRX3- VDD

30 RESET#

31 USBLED1 / SPISI

w
N

USBLED2 / SPICK

71 USBLED3 / SPISO
72 USBLED4 / SPICS
73 VCC33I
74 TESTEN
75 USBOC2

38 HSD4- 76 USBPE2
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Pin Descriptions (VL820-Q7)

Signal Type Definition

VL820 USB 3.1 Gen 2 Hub Controller

Name Type Signal Description

Input I A logic input-only signal

Output (e} 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 3.1 Interface

Pin Name Pin # I/0 Signal Description

SSTXO0- 49 (0] USB 3.1 UFP Differe

SSTX0+ 50 0] USB 3.1 UFP Diffi al
SSRXO0- 52 I USB 3.1 UFR

SSRX0+ 53 I USB 3.1 WEP I

SSTX1+ 3 0] usB P1D

SSTX1- o Us =p1

SSRX1+ I C Diffe al RX+
SSRX1- I % D ential RX-
SSTX2+ 12 o x ‘ P2 Differential TX+
SSTX2- 13 \ 1 Differential TX-
SSRX2+ 15 5B P2 Differential RX+
SSRX2- 16 3'1 DFP2 Differential RX-
SSTX3+ 25 2 N B 3.1 DFP3 Differential TX+

SSTX3- 26
SSRX3+ 28
SSRX3- 29
SSTX4+ 31
SSTX4- 32

SSRX4+

SSRX4-

USB 3.1 DFP3 Differential TX-
USB 3.1 DFP3 Differential RX+

USB 3.1 DFP3 Differential RX-
USB 3.1 DFP4 Differential TX+

USB 3.1 DFP4 Differential TX-

USB 3.1 DFP4 Differential RX+

USB 3.1 DFP4 Differential RX-

Signal Description

USB3XO0 (0] 25M Crystal Output
USB3XI 45 I 25M Crystal Input
REXT 47 I Connect to External Reference Resistor (12.4K+/- 1%)
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VL820 USB 3.1 Gen 2 Hub Controller

Test Pin
Pin Name Pin # I/0 Signal Description
Test Mode Enable
TESTEN 74 I Low: Normal mode.
High: Test mode.
GPio7 /SwoAT 63 o S erion Dot Forat, oven Dran
crios / sk 6 Vo Shous dec wih Propretary Date Format Oven Dran
USB 2.0 Interface
Pin Name Pin # I/0 Signal Description
HSDO+ 55 1/0 USB 2.0 UFP Differential B
HSDO- 56 I/0
HSD1+ 9 1/0
HSD1- 10 1/0
HSD2+ 18 I/0
HSD2- 19 1/0
HSD3+ 22 I/0
HSD3- 23 I/0
HSD4+ 37 1/0
HSD4- 38 1/0

Power and Ground

Pin Name Pin #
GND EPAD

VDD 11, 30, 48,
VCC101 5,8, 14
VCC331 17,

al Description
Ground

1.05V Core Power
1.05V Analog Power

3.3V Analog Power

USBPEO

Signal Description

UFP USB OC

USB Over Current Detection
High: Normal

Low: Port Over Current Event

UFP USB PE

USB Power Enable Mode
High: Enable

Low: Off

USBOC1

IoriI/O

DFP1 USB OC

USB Over Current Detection
High: Normal

Low: Port Over Current Event

USBPE1

DFP1 USB PE

USB Power Enable Mode
High: Enable

Low: Off

-10 -
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Side Band Signal and Miscellaneous

Pin Name Pin # I/0 Signal Description

DFP2 USB OC

USB Over Current Detection
High: Normal
Low: Port Over Current Event

USBOC2 75 IorI/O

DFP2 USB PE

USB Power Enable Mode
High: Enable
Low: Off

USBPE2 76 (0]

DFP3 USB OC

USB Over Current Detection
High: Normal
Low: Port Over Current Event

USBOC3 20 IorI/O

DFP3 USB PE

USB Power Enable Mode
High: Enable
Low: Off

DFP4 USB OC

USB Over Current D

High: Normal

USBPE3 21 (¢}

uUSBOC4 39 IorI/O

USBPE4 40
GPIOO / HIDO 57
GPIO1 / HID1 58
GPIO2 / HID2 59
GPIO3 / HID3 60
GPIO4 / HID4 61
SVPAII?ES / EXTPWRON / 63 ernal Power Status / Wake Shared Pin (FW Config)
GPIO6 / USBSUS 64

System Reset
Low: Reset
High: Normal Operation

RESET#

DFP1 LED Indicator / SPISI shared pin.

USBLED1 / SPISI Active High Output for LED Use.

DFP2 LED Indicator / SPISCLK shared pin.

USBLED2 / SPICLK Active High Output for LED Use.

DFP3 LED Indicator / SPISO shared pin.

USBLED3 / SPISO Active High Output for LED Use.

DFP4 LED Indicator / SPICS shared pin.

USBLED4 / SPICS Active High Output for LED Use

VBUSDETO

UFP Vbus Detection (3.3V Max)

-11 -
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Pinout (VL820-Q8)
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&7 GPIOWHIDOATTO 44
G4 GPICAHID ORI 43
69 GPIO2/HID2/ATTY 42
7o GPIOZ/HIDZORI 4
7 GPIO4/HIDAATTA 40
72 WCC33l 39
13 GPIOS/EATPWRONAWAKE ORI 38
74 GPIOE 3T
78 GPIOT/SMDAT 36
76 GPIOS/ 5MCLE 35
i voo SSTHAA- 34
78 RESET# S5TH4AL 33
79 USBLED1/5P5I Voo 32
80 USBLED2/SPICK 55RX3- il
a1 USBLED3/5PIS0 55AX3+ 30
82 USBLEDS/SPICS WEC1D 29
83 WCC33l 55TH3- 28
o4 TESTEN SETHI+ 27
85 USBOC2 WCC33l 26
o6 USBPEZ HSD3- 25
a7 USBOCA H503+ 24
a8 USBPE1 USBPEZ 23

+ALKYES
10L23A
+LOSH
“LaEH
aan
+IK LS8
“TXLSS
10L238
+ZXUES
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1EEDDA
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~ZaEH
£208s5n0
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Figure 3 - VL820-Q8 Pin Diagram

-12 -
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Pin List (VL820-Q8)

Table 2 - VL820-Q8 Pin List

Pin Pin Name Pin Pin Name

1 SSTX1A+ 45 USBPE4

2 SSTX1A- 46 USBOC4

3 SSTX1B- 47 USBOCO

4 SSTX1B+ 48 USBPEO

5 VCC10I 49 VBUSDETO

6 SSRX1A+ 50 USB3XO

7 SSRX1A- 51 USB3XI

8 SSRX1B- 52 VCC33I

9 SSRX1B+ 53 REXT

10 VCC10I 54

11 HSD1+ 55

12 HSD1- 56

13 vDD 57

14 SSTX2+

15 SSTX2-

16 VCC10I

17 SSRX2+

18 SSRX2-

19 VCC33I

20 HSD2+

21 HSD2-

22 USBOC3

23 USBPE3 GPIOO/HIDO/ATTO

24 HSD3+ GPIO1/HID1/0ORIO

25 HSD3- 69 GPIO2/HID2/ATT1

26 VCC33I 70 GPIO3/HID3/ORI1

27 SSTX3+ 71 GPIO4/HID4/ATT4

28 SSTX3- 72 VCC33I1

29 VCC10I 73 GPIO5/EXTPWRON/WAKE/ORI4

30 SSRX3+ 74 GPIO6

31 75 GPIO7 / SMDAT

32 76 GPIO8 / SMCLK
77 VDD
78 RESET#
79 USBLED1 / SPISI
80 USBLED2 / SPICK
81 USBLED3 / SPISO

38 SSRX4A+ 82 USBLED4 / SPICS

39 SSRX4A- 83 VCC33I

40 SSRX4B- 84 TESTEN

41 SSRX4B+ 85 USBOC2

42 VCC10I 86 USBPE2

43 HSD4+ 87 USBOC1

44 HSD4- 88 USBPE1

-13 -
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Pin Descriptions (VL820-Q8)

Signal Type Definition

Name Type Signal Description

Input I A logic input-only signal
Output (e} 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 3.1 Interface
Pin Name Pin # I/0 Signal Description

\ v

) |
)

SSTXOA+ 55 0 USB 3.1 UFP Differential TX%; Side A\ .
SSTX0A- 56 0 USB 3.1 UFP Different; : Side A
SSTX0B- 57 0 USB 3.1 UFP Differefitial TX=; Sic \
SSTX0B+ 58 0 USB 3.1 UFP Differe Side
SSRX0A+ 60 I USB 3.1 UFP x de A
SSRXOA- 61 I USB 3.1.0FP Differéntial RX-; Side A
SSRXOB- 62 I USB Differential R ide B
SSRXOB+ 63 I SB ﬁ ffe 2X+; Side B
SSTX1A+ 1 0 \ \ erential TX+; Side A
SSTX1A- 2 o S \ ential TX-; Side A
SSTX1B- 3 o B DF erential TX-; Side B
SSTX1B+ 4 B P1 Differential TX+; Side B
SSRX1A+ 6 "\ " USB 3.1 DFP1 Differential RX+; Side A
SSRX1A- 7 .1 DFP1 Differential RX-; Side A
SSRX1B- 8 SB 3.1 DFP1 Differential RX-; Side B
SSRX1B+ 9 SB 3.1 DFP1 Differential RX+; Side B
SSTX2+ 1 USB 3.1 DFP2 Differential TX+

SSTX2- USB 3.1 DFP2 Differential TX-

SSRX2+ USB 3.1 DFP2 Differential RX+

SSRX2- N USB 3.1 DFP2 Differential RX-

SSTX3+ USB 3.1 DFP3 Differential TX+

USB 3.1 DFP3 Differential TX-

USB 3.1 DFP3 Differential RX+

USB 3.1 DFP3 Differential RX-

USB 3.1 DFP4 Differential TX+; Side A

SSTX4A- USB 3.1 DFP4 Differential TX-; Side A

”

SSTX4B- 35 USB 3.1 DFP4 Differential TX-; Side B
SSTX4B+ 36 USB 3.1 DFP4 Differential TX+; Side B
SSRX4A+ 38 USB 3.1 DFP4 Differential RX+; Side A
SSRX4A- 39 USB 3.1 DFP4 Differential RX-; Side A
SSRX4B- 40 USB 3.1 DFP4 Differential RX-; Side B
SSRX4B+ 41 USB 3.1 DFP4 Differential RX+; Side B

-14 -
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USB 2.0 Interface

Pin Name Pin # I/0 Signal Description

HSDO+ 65 1/0 USB 2.0 UFP Differential D+
HSDO- 66 1/0 USB 2.0 UFP Differential D-
HSD1+ 11 I/0 USB 2.0 DFP1 Differential D+
HSD1- 12 1/0 USB 2.0 DFP1 Differential D-
HSD2+ 20 I/0 USB 2.0 DFP2 Differential D+
HSD2- 21 I/0 USB 2.0 DFP2 Differential D-
HSD3+ 24 1/0 USB 2.0 DFP3 Differential D+
HSD3- 25 I/0 USB 2.0 DFP3 Differential D-
HSD4+ 43 1/0 USB 2.0 DFP4 Differential D+
HSD4- 44 1/0 USB 2.0 DFP4 Differential D- \

)

Analog Command Block

Pin Name Pin # I/0 Signal Descriptio
USB3XO 50 o} 25M Crystal O -

USB3XI 51 I 25M Crystal Input 4 '

REXT 53 I Conneg te ; e Resistor (12.4K+/- 1%)

Power and Ground

Pin Name Pin # C : &

GND EPAD ound

VDD 13,32,54, 77 5V Core Power
5, 10, 16

VCC10I 37,42, 5 Analog Power

VCC33I ég’ 26, .3V Analog Power

Test Pin

Pin Name I/0 Signal Description

Test Mode Enable
TESTEN I Low: Normal mode.

High: Test mode.

SMBus data with Proprietary Data Format. Open Drain.

I/0 Available for GPIO Use via Firmware Setting.

SMBus clock with Proprietary Data Format. Open Drain.

/o Available for GPIO Use via Firmware Setting.

- 15 -



[/ N
s

VIA Labs, Inc.

Side Band Signal and Miscellaneous

VL820 USB 3.1 Gen 2 Hub Controller

Pin Name

Pin #

I/0

Signal Description

USBOCO

47

IorlI/O

UFP USB OC

USB Over Current Detection
High: Normal
Low: Port Over Current Event

USBPEO

48

UFP USB PE

USB Power Enable Mode
High: Enable
Low: Off

USBOC1

87

Iorl/O

DFP1 USB OC

USB Over Current Detection
High: Normal
Low: Port Over Current Event

USBPE1

88

DFP1 USB PE

USB Power Enable Mode
High: Enable
Low: Off

USBOC2

85

IorI/O

DFP2 USB OC

USB Over Current Detectic
High: Normal
Low: Port Over Cu

USBPE2

86

DFP2 USB PE
USB Power Enable M
High: Enab
Low: Off

USBOC3

22

IorlI/O

DFP3 USBiO v
USB O
i

USBPE3

23

USBOC4

45

USBPE4

46

rent Detection
igh: mal
ow: Port Over Current Event

C USB PE

USB Power Enable Mode
High: Enable

Low: Off

-16 -
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Side Band Signal and Miscellaneous

VL820 USB 3.1 Gen 2 Hub Controller

Pin Name Pin # I/0 Signal Description
GPIOO / HIDO / ATTO 67 1/0 GPIO / HID / UFP Attach Status Shared Pin (FW Config)
GPIO1 / HID1 / ORIO 68 I/0 GPIO / HID / UFP Mux Orientation Setting Shared Pin (FW Config)
GPIO2 / HID2 / ATT1 69 I/0 GPIO / HID / DFP1 Attach Status Shared Pin (FW Config)
GPIO3 / HID3 / ORI1 70 I/0 GPIO / HID / DFP1 Mux Orientation Setting Shared Pin (FW Config)
GPIO4 / HID4 / ATT4 71 1/0 GPIO / HID / DFP4 Attach Status Shared Pin (FW Config)
GPIO5 / EXTPWRON / 73 1/0 GPIO / External Power Status / Wake / DFP4¢Qrientation Setting
WAKE / ORI4 Shared Pin (FW Config)
GPIO6 74 1/0 GPIO (FW Config)
System Reset
RESET# 78 I Low: Reset
High: Normal Operation
oSS 79 A
USBLED2/SPICLK 80 I/0
USBLED3/SPISO 81 1/0
USBLED4/SPICS 82 1/0
VBUSDETO 49 I

-17 -
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Electrical Specification

Absolute Maximum Rating

Symbol Parameter Min Max Unit Note
Tste Storage Temperature -55 125 °C —
Vi3 3.3V Power Supply Voltage -0.5 3.63 \Y —
V1o 1.05V Input Voltage -0.5 1.1 Vv —

. (= 3.63) and
Vin Input voltage at I/0 pins -0.5 (= Va3+0.3) \Y —

Human Body

Vesp Electrostatic Discharge -2000 2000
o, Thermal resistance between OFN76 For 4-layer PCB: 10.5

e junction and case QFN88 For 4-layer PCB: 8.8
o, Thermal resistance between OFN76 For 4-layer PCB: 21.8

J junction and ambient QFN88 For 4-layer PCB: 20.8
Po Power dissipation - 1.8

Note: Stress above conditions may cause permanent damage to the device.
Functional operation of this device should be restricted to the conditions described.

Note: About thermal factors, T, is the concerned ambient temperature, and
Bca = eja - ejc

T] = Gja* PD + Ta
Tc=0a*Pp+ T,

Operating Conditions

Symbol Parameter Min Unit Note
Ta Ambient Temperature °C —
T; Junction Temperature °C —
Vi3 3.3V Power Supply Voltage V —
V1o 1.05V Input Voltage 1.1 \% —
Vi Input Low Voltage 0.8 Vv —
Vin Input High Voltage - V —
VoL Output Low Vo 0.4 \% Io,=4mA
Von Output High ge — vV Ion=4mA
Input Leakage nt +/-10 HA 0<Vi<Vs3
— +/-20 MA 0<Vo<Vss3
e applies up to typical condition.
Suspend
Vio(MA) Power(mWw) V33(mA) Vio(mA) Power(mw)
900 1503 0.3 16.5 16
4 * SS 142.6 734.7 1242 0.3 16.5 16
4 * HS 29.1 168 273 0.3 16.1 15.6
No Device 0.3 16.1 18 0.3 15.9 15.4

Note: Ta=25°C, V33=3.3V, V1,=1.05V (0.91V Suspend)
SSP : Super Speed (USB3.1 Gen2) Device
SS : Super Speed (USB3.1 Gen1) Device
HS : High Speed (USB2.0) Device
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VIA Labs, Inc.

Timing Requirements for SPI Flash

VL820 USB 3.1 Gen 2 Hub Controller

SPI flash ROM is used to store the FW data for VL820. 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 VL820 should also be done.

Symbol Parameters Condition Unit
fer Clock Frequency for fast read mode(*) Max value must larger than MHz
fc Clock Frequency for read mode Max value must larger than
tre Input Rise time Max value must larger tha
trr Input Fall time Max value must larg ns
texn SCK High Time Min value mus 20 ns
texe SCK Low Time Min value 20 ns
tcen CE# High Time Min va 100 ns
tes CE# Setup Time 20 ns
ten CE# Holde Time 100 ns
tos Data In Setup Tiime aller than 20 ns
ton Data In Hold Time smaller than 20 ns
ths Hold Setup Time Not Utilized
tho Hold Time Not Utilized
tv Output Valid ax value must smaller than 20 ns
ton Output Hold Time Norp Not Utilized
tiz Hold to Output Lo Not Utilized
thz Hold to Output Not Utilized
tors Output Disable Not Utilized

Max value must smaller than 100 ms
Max value must smaller than 100 ms
Min value must smaller than 1 ms
Max value must smaller than 100 ms
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ViA Labs, inc. VL820 USB 3.1 Gen 2 Hub Controller

Serial Input/Output Timing
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Figure 4 - Illustration of SPI Flash I a
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Figure 5 — Illustration of SPI Flash Interface Timing - (2)
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VIA Labs, Inc.

General Reflow Profile Guidelines

Tpp—

1

E - Tsmax

=

el

m ST, SR

o

Q

ﬁE < ts
Preheat

25
«—t 25°C to Peak

Profile Feature:

Average ramp-up rate
(Liguidus Temperature (T,) to Peak)
Preheat/Soak
Temperature Min. (Tsmin)
Temperature Max. (Tsmax)
Time (min to max) (ts)

tp >

VL820 USB 3.1 Gen 2 Hub Controller

T, toTp

Critical Zone

Pb-Free solder

3°C/second max.

100°C
150°C
60-120 seconds

150°C
200°C
60-120 seconds

Ts(max) to Tl
-Ramp-up Rate

3°C/second max.

Time maintained above:

Temperature (T.) 183°C 217°C

Time (t) 60-150 seconds 60-150 seconds
Peak package body 225+5/-0°C 255 +5/0°C
Time within 5C of ac 20 seconds 30 seconds

6°C/second max.

6°C/second max.

6 minutes max.

8 minutes max.
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Package Mechanical Specifications (VL820-Q7)

Dimension in_mm
Symbol ™ Tnow | WAX
A | 080 | 0.85 | 0.90
AT_] 0.00 | 0.02 | 0.05
A3 0.20 REF
WI b |05 [ 020 Jo.25
D/E | 890 | 9.00 ]9.10
D VL820-Q7 D2/E2 | 6.15 | 630 [ 645
USB 3.1 Gen 2 e 0.40 BSC
Hub Controller L | o030 | 040 |0.50
R | 0075 —= | —
K [ 020 | —== | —
| O aaa 0.10
o 1 bbb 0.07
E ccc O'E
[T}« 9 005
E] o E 3] eee 0.08
8 ff 0.10
o
d
|z|ccc|C| \
\ TN
(] / A"
< ! |]eeelC] Al | |
1 SEATING PLANE .
| [ N
> [ T 3
D2 EEAGE
K_,L bbbGICIA[E]
*lGaam]c
T =
o / d
/ (-
i -
0.0m

Figure 7 - Mechanical Specification - QFN 76L 9x9x0.85 mm Package

-22 -



[/ N
s

VIA Labs, Inc. VL820 USB 3.1 Gen 2 Hub Controller

Package Mechanical Specifications (VL820-Q8)

(<]
Swimhbaol Dimension in mm
o MM MO Tl 30
O B, 0.80 0.85 0,90
w, Al 0.00 0.02 0.05
AZ 0.60 0.65 0.70
A3 0.20 REF

D D1 VLBZO'QB D?E o llu.Ddsnascl 225

USB 3.1 Gen 2 ST
Hub Controller
a8 .

, <
1

v |aaalC
8]

Jeec]c]
A A2

|&|ese|c|
A3

igure 8 - Mechanical Specification - QFN 88L 10x10x0.85 mm Package
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VIA Labs, Inc. VL820 USB 3.1 Gen 2 Hub Controller
Package Top Side Marking & Ordering Information
PC: Package Code

VL820-Q7 : QFN76
VL820-Q8 : QFNSS

/74

VL820-PC-
YYWW: Date code »  YYWW @ ~
(YY=Year; WW=Week) — D0 XXXXXXXX

DO XXXXXXXX

Revision
Code

Marking

Ordering Information

Part Number Package

VL820-Q7 (DO0) QFN76 9x9 mm

VL820-Q8 (DO0) e-C Hub: UFP*1, DFP *2 with Mux QFN88 10x10 mm
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VIA Labs, Inc. VL820 USB 3.1 Gen 2 Hub Controller

VIA Labs, Inc.
www.via-labs.com

7F, 529-1, Zhongzhe
Xindian District, N

c. All Rights Reserved.

ay be reproduced, transmitted, transcribed, stored in a retrieval system, or translated into any
by any means, electronic, mechanical, magnetic, optical, chemical, manual or otherwise without the

notice. VIA La
users.

c. reserves the right to make changes in the product design without reservation and without notice to its

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.
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