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Revision History

Rev Date Initial Note

0.61 4/9/2010 TS First release

0.62 4/12/2010 AL Describe firmware upgrade feature

Describe battery charging feature

0.81 4/25/2010 TS Updated Mechanical Specification.
Replaced Pinout Diagram

Modify pin list and pin definition for SPI interface.
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Product Features

VL800

4-Port USB 3.0 Host Controller

* Compliant to Universal Serial Bus 3.0 Specification Revision 1.0
— Supports all transfer types: Control, Bulk, Stream, Interrupt, Isochronous

* Compliant to Universal Serial Bus 2.0 Specification

* Compliant to eXtensible Host Controller Interface (xHCI) Specification evisiVG
e Support Legacy USB Function

— Four down-stream ports support SuperSpeed(SS), High-Speed (HS -Speed (FS), and
Low-Speed (LS)

* Support Battery Charging Specification
— Compliant to Battery Charging Specification Revision 1.1
— Support for Battery Charging Specification Draft 2.0

* Firmware Upgrade
— Support SPI interface for firmware upgrade (for A card, etc.)
— Option to integrate firmware in system BIOS otherboard)

* Compliant with PCI Express Base Specific
— Supports ExpressCard Standard 2.0

e In-house USB and PCIe PHY employs adva CMOS process to reduce power
consumption
- 3.3Vand 1.0V power supply
— USB 3.0 low power state

* Software
— Initial Driver Suppc
-  Bulk Only nsfe O
- USB Attached S Protocol (UASP)
—  Support various Linux kernels

dows 7, Vista, and XP

* Physica
- QF green package (10x10x0.85 mm)

* Applications
therboard
- No ok/Netbook
= xpress Card
- dd-in Card
— Embedded System



/N
\s

VIA Labs, Inc. VL8000 USB 3.0 Host Controller

VL8800 System Overview

VIA Labs’ VL800 is a single chip USB 3.0 Host controller which enables a PCI Express equipped platform
to interface with USB Super-Speed (5 Gbps), High-Speed (480 Mbps), Full-Speed (12 Mbps), and
Low-Speed (1.5 Mbps) devices. The root hub consists of four downstream facing ports, allowing
simultaneous operation of multiple peripheral devices. The VL800 has an x1 PCI Express 2.0 bus interface

that is backwards compatible with PCI Express 1.0.

The VL800 complies with the Universal Serial Bus 3.0 Specification and Intel’s ible Host Controller

Interface (xHCI), and is fully backward compatible with USB 2.0 and 1.1 ensuring

seamless connectivity of legacy USB devices.

With well-planned pinout and advanced process, VL800 based devices enjoy easy layout and low working

temperature in a compact footprint. Sideband signal pin a e for showing power enable, over

current, and LED status. VL800 is available in QFN.88 ackage (10x10x0.85 mm) to fit small

form-factor designs.

TH+TK-RX+RX- CLK+CLK- 25MHz
PCle GEN2 PLL

Endpoint Controller
.

¥

eXtensible Host
Caontroller Interface

l—T T—l

\ 55 Port Routing HS/FS/LS Port Routing

—— — .
, l T ——

USB 3.0 Port 1 USE 3.0 Port 2 USE 3.0 Port 3 USE 3.0 Port 4
Transceiver Transceiver Transceiver Transceiver
- - - - - E 3 - - - - 3 3 - - 3
v v ¥ ¥ oY v ¥ ¥ y ¥ ¥
TH+TH-R¥+R¥- D+ D- TH+TH-RE+RX- D+ D- TH+TH-RE+RX- D+ D- TH+ TH-RE+RX- D+ D-

Figure 1 - VL800 Block Diagram
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Figure 2 - VL800 Pin Diagram
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Pin List

Table 1 - VL800 Pin List

Pin Pin Name Pin Pin Name
1 VSUSUSB 45 VSUS33

2 SSREXT 46 USBHPE1#
3 VCCA33SSM 47 USBHOC4#
4 SSTX3+ 48 USBHOC3#
5 SSTX3- 49 USBHOC2#
6 VCCA10SSRX3 50 USBHOC1#
7 SSRX3+ 51 COREPWRDN#
8 SSRX3- 52 JTAGCK

9 VCCA33SS3 53 VDD

10 USBHP3+ 54 VSUS33

11 USBHP3- 55 JTAGTDI

12 VCCA33SS3 56

13 GND 57

14 SSTX4+ 58

15 SSTX4- 59

16 VCCA10SSRX4 60

17 SSRX4+ 1 LK

18 SSRX4- SMDAT

19 VCCA33554 63 TESTEN

20 USBHP4+ 64 VSUS33

21 USBHP4- 65 VDD

22 VCCA33554 66 VDD

23 VDD 67 VDD

24 VCCA33REG25 68 SSTX1+

25 PEXREXT 69 SSTX1-

26 VCCA33REG1 70 VCCA10SSRX1
27 PEXCLK+ 71 SSRX1+

28 PEXCLK- 72 SSRX1-

29 VCCA33 RX 73 VCCA33SS1
30 74 USBHP1+

w
—

75 USBHP1-

CCA33PEXM 76 VCCA33S5S1
77 SSTX2+

34 PEXTXO- 78 SSTX2-
35 VCCA33PEXTX 79 VCCA10SSRX2
36 VDD 80 SSRX2+
37 SPICS# 81 SSRX2-
38 SPISCLK 82 VCCA335S2
39 SPISI 83 USBHP2+
40 SPISO 84 USBHP2-
41 USBHPE4# 85 VCCA335S2
42 USBHPE3# 86 VCCA10SSM
43 USBHPE2# 87 SSXI
44 VSUS33 88 SSXO
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Pin Descriptions

Signal Type Definition

Name Type Signal Description

Input I A standard input-only signal

Output (0] A standard active driver

Input/Output I/0 A bi-directional signal

Analog bias Asias Analog bias or reference signal. Must be tied to external.resistor
and/or capacitor bias network

Power PWR A power pin

Ground GND A ground pin

USB 3.0 Root Hub Interface

Pin Name Pin # I/0 Signal Description

SSTX1+ 68 (o]

SSTX1- 69 0

SSRX1+ 71 I

SSRX1- 72 I

VCCA10SSRX1 70 PWR

VCCA33SS1 73,76 PWR

SSTX2+ 77 (o]

SSTX2- 78 0]

SSRX2+ 80 I

SSRX2- 81 SB 3.0 DP2 Port Differential Receive Data -

VCCA10SSRX2 79 Analog 1.0V

VCCA33SS2 82,85 Analog 3.3V

SSTX3+ USB 3.0 DP3 Port Differential Transmit Data +

SSTX3- 5 (e} USB 3.0 DP3 Port Differential Transmit Data -

SSRX3+ 7 I USB 3.0 DP3 Port Differential Receive Data +

SSRX3- 8 I USB 3.0 DP3 Port Differential Receive Data -

VCCA10SSRX3 6 PWR Analog 1.0V
PWR Analog 3.3V
0 USB 3.0 DP4 Port Differential Transmit Data +
0 USB 3.0 DP4 Port Differential Transmit Data -
I USB 3.0 DP4 Port Differential Receive Data +
I USB 3.0 DP4 Port Differential Receive Data -

VCCA10SSRX4 16 PWR Analog 1.0V

VCCA33554 19,22 PWR Analog 3.3V

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

Pin Name Pin # I/0 Signal Description

USBHP1+ 74 I/0 USB 2.0 DP1 Bus Data Plus (D+)
USBHP1- 75 1/0 USB 2.0 DP1 Bus Data Minus (D-)
USBHP2+ 83 I/0 USB 2.0 DP2 Bus Data Plus (D+)
USBHP2- 84 1/0 USB 2.0 DP2 Bus Data Minus (D-)
USBHP3+ 10 I/0 USB 2.0 DP3 Bus Data Plus (D+)
USBHP3- 11 I/0 USB 2.0 DP3 Bus Data Minus (D-)
USBHP4+ 20 1/0 USB 2.0 DP4 Bus Data Plus (D+)
USBHP4- 21 I/0 USB 2.0 DP4 Bus Data Minus (D-)

PCI Express x1 Interface

Pin Name Pin # I/0 Signal Description
VCCA33PEXTX 35 PWR Analog 3.3V

PEXTX0+ 33 0 Transmitter Lane 0, Differentia
PEXTXO- 34 0 Transmitter Lane 0, Differe -
VCCA33PEXM 32 PWR Analog 3.3V

PEXRX0+ 30 I Receiver Lane 0, Diffe
PEXRXO- 31 I Receiver Lane 0, Diffe
VCCA33PEXRX 29 PWR Analog 3.3V

PEXCLK+ 27 I Reference

PEXCLK- 28 I Referen

PEXWAKE# 59 I Link<R

VCCA33REG25 24 PWR

VCCA33REG12 26 PWR A

Analog Command Block
Pin Name Pin #
SSXI 87
SSXO0 88
VCCA10SSM 8 1.0V OSC VDDA

SSREXT 2 Connect to reference resistor for SuperSpeed USB
PEXREXT 25 Agias Connect to reference resistor for PCle

Signal Description

25M crystal input

25M crystal output

terface
Pin # I/0 Signal Description
37 o SPI Chip Select
SPISCLK 38 (0] SPI Serial Clock Input
SPISI 39 o SPI Serial Data Input
SPISO 40 I SPI Serial Data Output
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Test Pin

Pin Name Pin # I/0 Signal Description

TESTEN 63 I Test Mode Enable
Do not connect for normal operation.
Internal pull down.

JTAGCK 52 I Test Clock

JTAGTDI 55 I Test Data In

JTAGTDO 56 (0] Test Data Out

JTAGTMS 57 I Test Mode Select

SMCLK 61 I SMbus clock, Open Drain

SMDAT 62 1/0 SMbus data, Open Drain

Side Band signal and Miscellaneous

Pin Name Pin # I/0 Signal Description
USBHPE1# 46 0 DP1 Power Enable
USBHPE2# 43 0 DP2 Power Enable
USBHPE3# 42 e} DP3 Power Enable
USBHPE4 # 41 0 DP4 Power Enable
USBHOC1# 50 I DP1 Over Current I
USBHOC2# 49 I DP2 Over Curre
USBHOC3# 48 I DP3 Over Cur!
USBHOCA4# 47 I DP4 Over
COREPWRDN# 51 0o Core p

PEXRST# 60 I Sy

SMI# 58 0 ste

Power and Ground

Pin Name Pin # ignal Description
GND Ground

VDD 1.0V Core power
VSUS33 3.3V suspend power
VSUSUSB 1.0V suspend power

-10 -
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Electrical Specification

Absolute Maximum Rating

Symbol Parameter Min Max Unit Note
Tste Storage Temperature -55 125 °C -
Ta Ambient Temperature 0 70 °C -
Vsus33 3.3V Power Supply -0.5 3.69 \Y -
Voltage
Voo Input Voltage -0.5 1.1 Vv -
Vsususs Input Voltage -0.5 1.1 Vv -
VEesp Electrostatic Discharge — 2 kV an Body Model
Note: Stress above conditions may cause permanent damage to the device.
Functional operation of this device should be restricted to the conditions ibed.

DC Characteristics

Operating Conditions:
Vop = 1.0 V£10%
VSUSUSB = 10 V:|:10°/o
Vsus33 = 3.3V:|2100/0

GND = 0V

Symbol Parameter Min ax Unit Note

Vi Input Low Voltage 0. Vv —

\m Input High Voltage VCC+0.5 \ —

VoL Output Low Voltage 0.4 Vv I0L=4.0mA
Von Output High Voltage — \ IOH=-1.0mA
In Input Leakage C +/-10 HA 0<VIN<VCC
Ioz Tristate Leakage +/-20 HA 0<VOUT<VCC

-11 -
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Package Mechanical Specifications

Pb-free Maximum Temperature for IR Reflow

Parameter Value Unit
Maximum Temperature Tp 250 °C
Max Time within 5°C of Tp 30 seconds
<
Dimension in mm Emension in inch
Symbol ™ o Max_ § MIN NOM MAX
4 |o80 | 085 | 0,90 f 0031 | 0033 | 0.035
w000 |00z | oos foooo | 0001 | 0.002
A2 | 060 | 065 | 070 f 0024 | 0.026 | 0.028
VL 8 0 0 A3 0.20 REF 0.008 REF
b o5 [ 020 Jo25 J 0006 | ooos [ 0oio
D| D1 0/E 10,00 BSC 0.394 BSC
01/El 9.75 BSC 0.384 BSC
USB 3.0 Host : Lo et e
CO ntroller L | 030 | 040 |050 f 0012 | 0.016 | 0.020
] v | -— 1 ¢ v | - 4
=f|| @ | R | 0075] ——- | —— o003 | --= | ---
L 1 K 1.4 == | ——— Qo008 | ——— | ---
o - aga 0.10 0.004
E E1 bbb 0.07 0.003
[a} E oo 0.10 0.004
El ) dad 005 0.002
1 eee 0.08 0.003
(]" i 0.10 0.004
__4xe
HecelC 1 | -
i  S—— B S— T f =]
L) i : \
A A2 III 1\ ’/ \\ .
| \ Shooslcl Al (L e L
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mm ——sl [4da@][c]
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Figure 3 - Mechanical Specification - QFN 88L 10x10x0.85 mm Package
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Package Top Side Marking

Q8: QFN88 Package

vi/

VL800-Q8 +—
YYWW: Date code — L . vy @ g
(YY:Year; WW=WEEK) —  AO0XOOOOX N’ackage substance

® True Green

AD XXXXXXXX

/‘ o\ Internal

Revision Code

Code

(/O
&

N\

Package Top Side Marking
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VIA Labs, Inc.
www.via-labs.com

7F, 529-1, Chung-Cheng Road,
Hsin-Tien, Taipei, Taiw

Tel: (886-2) 2218-1838
Fax:
Email:

ument may be reproduced, transmitted, transcribed, stored in a retrieval system,
0 any language, in any form or by any means, electronic, mechanical, magnetic,
mical, 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.
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