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> USB SYSTEM

The Universal Serial Bus (USB) has become well-established for
the interconnection of a wide variety of peripherals and other
equipment designed to communicate with a host desktop or laptop
PC. USB can also increasingly be found as a connectivity option in
‘convergent’ consumer electronics products such as set top boxes,
while USB ‘On-the-Go’ (OTG) provides ‘PC-less’ connectivity
between portable products by providing limited host capability

to communicate with selected USB-enabled peripherals.
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Operating at speeds of up to 480Mbits/s, USB 2.0 - or Hi-Speed
USB - supports the connectivity requirements of increasingly
sophisticated peripheral products and portable devices that need
to transmit and receive high volumes of data.

> TOSHIBA’S USB 2.0 PHY IP

Toshiba’s USB 2.0 PHY is an IP block that provides an advanced,
flexible and future-proofed solution for system designers looking to
quickly and easily integrate USB functionality into a system-on-chip
(SoC) ASIC. The PHY provides physical layer functionality for USB
2.0 and is used as the interface between the USB Host or Device
Controller and the USB system.
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Toshiba’s USB 2.0 PHY processes the USB protocol and physical
layer signalling. The PHY supports SYNC detection, parallel-to-
serial and serial-to-parallel data conversion and data recovery.

The PHY port has three different external interfaces as follows:

> USB Data+ (DP) Data- (DM) lines
These lines are compliant to the USB 2.0 specification and
support Hi-Speed (HS) 480Mbps transmission. The PHY also
supports USB 1.1 Full-Speed (FS) transmission at 12Mbps
and Low-Speed (LS) transmission at 1.5Mbps.

> Interface with Host Controller or Device Controller
The reception port and transmission port provide 16-bit parallel
communication in HS and FS modes
Toshiba’s USB 2.0 Link Host Controllers are available with
PCIl or AHB interface options

> Serial interface (only used for Host applications)
The transmission/reception interface with this controller supports
FS and LS communication

The PHY has the following features:

FEATURES AND BENEFITS

USB 2.0 specification compliance
UTMI+L3 interface

Integrated 45Q termination resistors, 1.5kQ pull-up resistors,
15kQ pull-down resistors

480Mbps (HS), 12Mbps (FS), 1.5Mbps (LS) transmission rates
Supports serial data recovery function on USB
Supports SYNC/End-of-Packet (EOP) and check functions

Supports bit stuffing, bit unstuffing and bit stuffing error
detection functions

Supports Non Return to Zero Invert (NRZI) encoding and
decoding functions

Supports parallel-to-serial and serial-to-parallel data
conversion

Supports Suspend and Resume functions
Supports the USB 2.0 test mode

Generates a 480MHz clock for HS operation using
an integrated PLL

Can use a 12MHz crystal oscillator or 12MHz external clock
as a reference clock source

Supports tuning functions to optimise analogue
characteristics

Supports VBUS Detection Circuit




*WHERE APPLICABLE

OTG*
R —| VBUS CONTROL
< osc BIAS PLL
LS/FS TX
X
> STATE
MACHINE
The OTG block contains the prerequisites for realizing the
USB-OTG functionality that allows for PC-less communication
CTRL between products.
D+ X h
o ® Fully silicon-proven, Toshiba’s USB 2.0 PHY is available for
’ HS > seamless integration in following advanced CMOS processes:
coR > TC340 40nm 1.0V process
N s::r . > TC320 65nm 1.2V process
v MACHINE > TC300 90nm 1.2V process
LS/Fs > TC280 130nm 1.5V process (without OTG functionality)
CDR |
LS/FS RX
/ The IP is supplied as a mixed-signal hard macro and GDSII,

abstracts, models for major EDA tools and detailed application

notes are all available.
Toshiba's USB2.0 comprises the following blocks:

The transceiver module, a common PLL/bias block, the digital ) TOSH'BA’S USB 1 1 SOLUT|ON
control logic, and OTG functionality*. '

“For 90/65/40nm technology For Full Speed (FS) and Low Speed (LS) serial data transmission,

Toshiba also offers an optimized USB1.1 1/O solution which

The Common block includes an internal clock generator for complies with the Universal Serial Bus specification rev.1.1.

accurate HS data transmission. The integrated PLL can operate
either from an external crystal or an internal clock source. All
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Toshiba’s USB1.1 1/O is silicon-proven and ready for integration
in the following CMOS processes:

> TC340 40nm 1.0V process (under planning)

> TC320 65nm 1.2V process

> TC300 90nm 1.2V process

> TC280 130nm 1.5V process

> TC260 180nm 1.5V process




> THE IDM MODEL

The IDM model means that all of the hard macro IP cores
developed by Toshiba’s engineering teams are guaranteed to be
fully compatible and optimised for the company’s advanced SoC
processes. This guarantee also applies to third party architecture-
based IPs provided through the Toshiba channel, which are subject
to exactly the same rigorous qualification and verification procedures.
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As an IDM, Toshiba’s intimate involvement with the underlying
process technology and rapid access to production feedback
ensures that designs can be optimised and customised with final
production in mind from the very beginning of the development
process. This includes verifying and testing of IP in the customer
product.

For the customer, the IDM model also eliminates the blurring of the
boundaries of responsibility. Toshiba’s responsibility encompasses
everything from IP to final production and yield optimisation, providing
the peace of mind that customers are working with a company
that shares their objective of delivering successful volume silicon
with the shortest possible turn-around-time (TAT).

> SUPPORTING SOC

IMPLEMENTATION

To speed and simplify the implementation of SoCs based on the

company'’s advanced CMOS processes, Toshiba offers a variety

of development handover models including:

> ASIC model

> RTL handover with synthesis, place-and-route, and verification
by Toshiba or gate-level handover with synthesis by customer
and layout implementation by Toshiba Seamless “hybrid” models

> Mixed-signal IP/block development by customer based on
PDK, and chip-level integration by Toshiba (RTL handover
or gate-level handover)

> Full COT (customer own tooling) model, with physical data
handover (GDSII) by customer.

In each handover model, engineers at Toshiba’s local European
LS| Design and Engineering Center (ELDEC) are available to
provide full technical support, advice and guidance relating

to the integration-, QA- and testing of the USB IP.
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TOSHIBA is continually working to improve the quality and reliability of its products.
Nevertheless, semiconductor devices in general can malfunction or fail due to their inherent
electrical sensitivity and vulnerability to physical stress. It is the responsibility of the buyer, when
utilising TOSHIBA products, to comply with the standards of safety in making a safe design for
the entire system, and to avoid situations in which a malfunction or failure of such TOSHIBA
products could cause loss of human life, bodily injury or damage to property. In developing your
designs, please ensure that TOSHIBA products are used within specified operating ranges as
set forth in the most recent TOSHIBA products specifications. Also, please keep in mind the
precautions and conditions set forth in the "Handling Guide for Semiconductor Devices," or
"TOSHIBA Semiconductor Reliability Handbook" etc..

The Toshiba products listed on this document are intended for usage in general electronics
applications (computer, personal equipment, office equipment, measuring equipment,
industrial robotics, domestic appliances, etc.). These Toshiba products are neither intended nor
warranted for usage in equipment that requires extraordinarily high quality and/or reliability or a
malfunction or failure of which may cause loss of human life or bodily injury ("Unintended
Usage"). Unintended Usage include atomic energy control instruments, airplane or spaceship
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instruments, transportation instruments, traffic signal instruments, combustion control
instruments, medical instruments, all types of safety devices, etc. Unintended Usage of Toshiba
products listed in this document shall be made at the customer's own risk. The products
described in this document may include products subject to the foreign exchange and foreign
trade laws.

The information contained in this document is presented only as a guide for the applications of
our products. No responsibility is assumed by TOSHIBA for any infringements of patents
or other rights of the third parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of TOSHIBA or others.
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