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Data BriefPRODUCT FEATURES

UFX6000

USB 2.0 Hi-Speed Graphics 
Controller with VGA, HDMI/DVI, 
and Digital RGB Interfaces

Highlights

 Single-Chip Hi-Speed USB 2.0 Graphics Adapter

 USB 2.0 Device Controller with Integrated USB 2.0 
PHY

 High Efficiency USB Graphics Adapter

 HDMI/DVI Display Connectivity via Integrated 
HDMI/DVI Controller/PHY

 VGA Display Connectivity via Integrated Video DAC

 Support for External Display Interface IC’s via 
Digital RGB Interface

 High Performance DDR2 SDRAM Controller with 
Integrated DDR2 PHY

Target Applications

 USB to Video Adapters

 Docking Stations, USB Port Replicators

 Thin Clients

 USB Monitors and Projectors

 Embedded Systems

Features

 USB 2.0 Device Controller
— Fully compliant with Universal Serial Bus Specification 

Revision 2.0
— Operates in HS (480 Mbps) mode
— Supports Control, Bulk-Out, and Interrupt-In endpoints
— Supports vendor specific commands
— Integrated USB 2.0 PHY
— Integrated USB termination pull-up/pull-down resistors
— Short circuit protection of USB differential signals

 Graphics Subsystem
— Integrated HDMI/DVI Controller and PHY

– Complies with DVI specification v1.0 
– Complies with HDMI specification v1.3
– S/PDIF and I2S inputs for HDMI audio 

(2-channel uncompressed PCM)
– Master I2C interface for DDC connection

— Integrated Triple 10-bit Video DAC with VGA output
— Digital RGB Interface

– 12/15-bit double data rate digital RGB
– 24-bit single data rate digital RGB

— Supports up to 2048x1152 (QWXGA) with 32-bit color
— 8-bit and 16-bit color support
— Supports display cloning and extending
— Standard and wide screen aspect ratios
— Complies with VESA auto display identification
— Gamma correction
— Color Look-Up Table (CLUT)
— Triple-buffered animations
— Graphics Engine

– Optimized algorithms for static and dynamic content
– I2C controller

 DDR2 SDRAM Controller
— 16-bit data bus, 13-bit address bus
— JEDEC DDR2 compliant (JESD79-2E)
— Integrated DDR2 SDRAM PHY

 Power
— Reduced power operating modes
— Supports bus-powered and self-powered operation

 Miscellaneous Features
— Optional EEPROM controller
— IEEE 1149.1 (JTAG) boundary scan TAP controller

 Software
— Microsoft Windows® XP/Vista/7 drivers

 Packaging & Environmental
— 225-ball LFBGA, lead-free RoHS compliant package
— Commercial temperature range (0°C to +70°C)



Order Number:

UFX6000-VE for 225-Ball LFBGA lead-free RoHS compliant package (0 to +70°C temp range)

This product meets the halogen maximum concentration values per IEC61249-2-21

For RoHS compliance and environmental information, please visit www.smsc.com/rohs
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General Description

The UFX6000 is a high performance USB 2.0 graphics adapter with multiple graphics interfaces. The
UFX6000 is an ideal solution for extending a PC workspace to an additional monitor without the need
for an additional internal graphics card. With applications ranging from docking stations, USB port
replicators, USB monitors/projectors, and embedded systems, the UFX6000 is targeted as a high
performance, low cost USB-to-graphics solution.

The UFX6000 contains an integrated USB 2.0 Device Controller, USB 2.0 PHY, USB Bulk-Out
Controller, Control Endpoint, Interrupt-In Endpoint, DDR2 SDRAM Controller/PHY, Graphics Engine,
HDMI/DVI Controller/PHY, Video DAC, TAP Controller, EEPROM Controller, and I2C Controller.
Figure 1 details an internal block diagram of the UFX6000.

USB DEVICE CONTROLLER

The USB Device Controller is fully compliant with the USB 2.0 Specification, enabling the device to
operate in Hi-Speed (480 Mbps) mode. An integrated USB 2.0 PHY is provided on the USB port.

The controller implements three USB endpoints: Control, Bulk-Out, and Interrupt-In. The Bulk-Out
endpoint allows for uncompressed or compressed graphics data reception from the USB port. The USB
Bulk-Out Controller collects the graphics information and transfers it to the Graphics Engine.
Implementation of vendor-specific commands allows for access to the device System Control and
Status Registers (SCSRs).

Figure 1 Internal Block Diagram
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USB GRAPHICS ADAPTER

The USB Graphics Adapter consists of the following main blocks: the Graphics Engine, Display
Controller, HDMI/DVI Controller/PHY, Video DAC, and the Digital RGB Interface. Together, these
blocks support high definition resolutions of up to 2048x1152 (QWXGA) with 32-bit true color in both
standard and wide screen aspect ratios. The HDMI/DVI interface is compliant with the HDMI v1.3 and
DVI v1.0 specifications and supports 2-channel uncompressed PCM audio via a S/PDIF or I2S input.
The Display Controller also supports 8-bit and 16-bit color, gamma correction, Color Look-Up Table
(CLUT) and triple-buffered animation. The DDC2B/EDID VESA standard is supported, allowing the
host OS and device drivers to query the monitor’s frequency, resolution, and other features for true
plug-and-play and intelligent mode setting capabilities.

Once the graphics data has been received via the USB Bulk-Out Controller, it is sent to the Graphics
Engine. If the data is compressed, the Graphics Engine decompresses it via algorithms that have been
optimized for speed and quality. The device’s decompression algorithms have been designed to work
seamlessly with the compression algorithms utilized in the software device drivers.

The graphics data is then transferred to the SDRAM via the DDR2 SDRAM Controller. The Display
Controller generates all display and interface timing signals, retrieves the graphics data from the DDR2
SDRAM, and sends it to the HDMI/DVI Controller/PHY, Video DAC, or Digital RGB Interface.

The Digital RGB Interface may be used to connect external display interface IC’s (e.g., DisplayPort,
etc.) via the provided RGB data channel busses and control signals. The Digital RGB Interface
supports two modes of operation: 24-bit single data rate mode and 12/15-bit double data rate mode.
24-bit mode is single edge triggered and utilizes the full 24-bit data bus width. The 12/15-bit mode is
triggered on both clock edges and utilizes 12/15-bits of the data bus width.

DDR2 SDRAM INTERFACE

The UFX6000 provides a full JEDEC compliant (JESD79-2E) DDR2 SDRAM Controller and PHY for
interfacing to external DDR2 SDRAM. The DDR2 SDRAM interface is comprised of JEDEC standard
1.8V I/O signals grouped into control signals, a 16-bit data bus, and a 13-bit address bus.

The DDR2 SDRAM Controller transfers the graphics data in and out of external SDRAM through the
DDR2 SDRAM PHY. External SDRAM is used as storage for the graphics and acts a a buffer between
the Graphics Engine and Display Controller.

PERIPHERALS

The UFX6000 also contains an EEPROM Controller, I2C Controller, and TAP Controller.

The EEPROM Controller allows connection to an external EEPROM for automatic loading of static
configuration data upon power-on, pin reset, or software reset. The EEPROM can be configured to
load USB descriptors and USB device configuration.

The integrated IEEE 1149.1 compliant TAP controller provides boundary scan via JTAG.
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Package Outline

Figure 2  225-Ball LFBGA Package

Figure 3  225-Ball LFBGA Package Ball Detail
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Notes:

1. All dimensions are in millimeters.

2. Dimension “b” is measured at the maximum ball diameter, parallel to primary datum “C”.
3. Primary datum “C” (seating plane) is defined by the spherical crowns of the contact balls.
4. The ball A1 identifier may vary, but is always located within the zone indicated.

5. Dimension “A” does not include attached external features, such as heat sink or chip capacitors.
6. The package ball solderable surface is Solder-Mask-Defined (SMD) type.

Table 1 225-LFBGA Package Parameters

MIN NOMINAL MAX REMARKS

A - 1.30 1.40 Overall Package Height

A1 0.25 - 0.40 Standoff

A2 0.65 0.96 - Package Body Thickness

D/E 12.90 13.00 13.10 Overall Package Size

b 0.40 0.45 0.50 Ball Diameter

b1 0.35 0.40 0.45 Finished Solder Mask Opening

b2 0.45 0.50 0.55 Finished Ball Pad Diameter

e 0.80 BSC Ball Pitch

ccc - - 0.20 Coplanarity

Figure 4 225-LFGBA Recommended PCB Land Pattern
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      Компания «Life Electronics» занимается поставками электронных компонентов импортного и 
отечественного производства от производителей и со складов крупных дистрибьюторов Европы, 
Америки и Азии. 

С конца 2013 года компания активно расширяет линейку поставок компонентов по направлению 
коаксиальный кабель, кварцевые генераторы и конденсаторы (керамические, пленочные, 
электролитические),  за  счёт заключения дистрибьюторских договоров 

      Мы предлагаем: 

 Конкурентоспособные цены и скидки постоянным клиентам. 

 Специальные условия для постоянных клиентов. 

 Подбор аналогов. 

 Поставку компонентов в любых объемах, удовлетворяющих вашим потребностям. 
 

 Приемлемые сроки поставки, возможна ускоренная поставка. 

 Доставку товара в любую точку России и стран СНГ. 

 Комплексную поставку. 

 Работу по проектам и поставку образцов. 

 Формирование склада под заказчика. 
 

 Сертификаты соответствия на поставляемую продукцию (по желанию клиента). 

 Тестирование поставляемой продукции. 

 Поставку компонентов, требующих военную и космическую приемку. 

 Входной контроль качества. 

 Наличие сертификата ISO. 
 

       В составе нашей компании организован Конструкторский отдел, призванный помогать 
разработчикам, и инженерам. 

  Конструкторский отдел помогает осуществить: 

 Регистрацию проекта у производителя компонентов. 

 Техническую поддержку проекта. 

 Защиту от снятия компонента с производства. 

 Оценку стоимости проекта по компонентам. 

 Изготовление тестовой платы монтаж и пусконаладочные работы. 
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