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Commonly employed in flat panel display (FPD) designs, LVDS
is a signalling method for providing high-speed transmission of
binary data over copper lines. The low-voltage differential swing
is used to deliver higher transmission speeds and inherently
higher bandwidths at lower power consumptions when compared
to conventional single-ended transmission technologies.

Toshiba’s LVDS transmitter is an IP block that provides an
advanced, flexible and future-proofed solution for system designers
looking to quickly and easily integrate dual link transmission from
a host system-on-chip (SoC) ASIC to flat panel displays. Fully
silicon-proven, this IP is compatible with FPDs delivering
resolutions of up to UXGA.

Offering seamless integration into Toshiba’s advanced TC320
65nm (CMOS5) 1.2V low-power process, this IP block can
convert up to 60 bits of RGB picture signal data and up to 12
bits of control signal data into 10 or 12 low-voltage differential
swing (LVDS) streams.

In Dual Link mode at a transmit clock frequency of 85MHz, 72
bits of RGB and control data can be transmitted at an effective
rate of 595Mbps per LVDS channel.

The dual link LVDS transmitter cell is supplied as a mixed-signal
hard macro for direct integration into SoC products based on
Toshiba’s TC320 technology.

Operating at dot clock frequencies from 25MHz to 85MHz,
the Toshiba Dual Link LVDS transmitter combines integrated
high-speed clock generation and a selectable frequency range
to minimise the need for external components. All links can be
independently selected as clock line or data/control line.
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FEATURES AND BENEFITS

Dual LVDS transmitter link

Input clock range: 25~85MHz

Optional scalable channel setup (on customer request)

Parallel to serial data conversion included

Integrated high-speed clock generation
(no requirement for external components)

Bandwidth up to 7.15Gbps with dual link

Power down mode (Individually selectable for each
channel’s serializer+LVDS buffer)

Frequency range selectable for optimum feedback divider /
pre-divider / output divider ratio of high-speed clock
generation block

Output swing selectable: Normal range (250~450mV) and
reduced range (150~300mV)

Output tri-state switchable

Integrated test mode, scan mode for logic, direct access
and bypass functions

Integrated test circuits for BIST (Built-In Self Test)

1.2V and 3.3V power supply

Typ.TX power per channel: 30mW

Power down mode: typ. TX power < 1mW

Integrated clock generation / Common block power: 20mW

Channel skew: Values of < 75ps can be achieved through
appropriate package design

Differential skew: Values of < 20ps can be achieved through
appropriate package design



Toshiba’s LVDS receiver link is an IP block that provides an
advanced, flexible, and future-proofed solution for system
designers looking to quickly and easily integrate LVDS receivers
into system-on-chip (SoC) display drivers for flat panel displays.
Fully silicon-proven, this IP is compatible with FPDs delivering
resolutions of up to SXGA+.

Offering seamless integration into Toshiba’s advanced TC320
65nm (CMOS5) 1.2V low-power process, this IP block receives
synchronous data along with the corresponding pixel clock
information via an LVDS interface.

Incoming data is sampled by an internally generated high-speed
clock and differential serial data is converted into a 7-bit parallel
CMOS output for each channel by each pixel clock cycle.

This IP supports single link transmission between the host and
the LVDS link at clock speeds of up to 150MHz. For frequencies
below 20MHz, the cell offers LVDS feed-through signals to the
SoC core. An on-chip high-speed clock generation block is used
to multiply the received clock signal and synchronise it with the
incoming data.

Operating at dot clock frequencies from 20MHz to 150MHz, the
Toshiba LVDS receiver can handle data rates of 1.05Gbps per
channel and offers a selectable frequency range for optimum
high-speed clock generation set-up.
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FEATURES AND BENEFITS

LVDS receiver link

20MHz to 150MHz dot clock up to SXGA+
(1.05Gbps per channel)

Optional scalable channel setup (on customer request)

Open input detection for LVDS cells

Serial to parallel data conversion included

Integrated high-speed clock generation block:
no requirement for external components

Multi purpose I/O (LVDS or dual individual standard
CMOS 3.3V inputs)

Optional: LVDS on-chip termination

Frequency range selectable for optimum setup of DLL

Power down mode: typ. RX power < 1mW

Typ. RX power: < 210mW (5 data channels incl. clock
and DLL@85MHz)

Test mode, scan mode for logic, boundary scan
and bypass functions integrated

Data/clock functional feed through mode

1.2V and 3.3V power supply
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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
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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

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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Toshiba’s FPD-RX and FPD-TX IP solutions allow designers to
quickly and easily create system-on-chip (SoC) ASICs that integrate
LVDS transmitter and receiver functionality. Fully compatible with
the Toshiba TC320 65nm low-power ASIC process, these
advanced cells provide high levels of functionality and flexibility
and are fully silicon-proven.

Each FPD IP block is supplied as a mixed-signal hard macro
and GDSII, abstracts, models for major EDA tools and detailed
application notes are all available. In standard cell implementations
described above, Toshiba can also offer other configurations
including solutions with different numbers of LVDS channels
and other frequency ranges.

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
Physical data handover (GDSII) by customer.

In each handover model, engineers at Toshiba’s local European
Design and Engineering Center (ELDEC) are available to provide
full technical support, advice and guidance relating to the
integration-, QA- and testing of the FPD IP.

TOSHIBA’S FPD IP WITH
INTEGRATED LVDS
TRANSCEIVERS

SUPPORTING SOC
IMPLEMENTATION


