PRODUCT FEATURE

ith flat panel displays

increasingly important

in a range of products,

the need to increase
colour depth and resolution of the
LCD panels creates a formidable
challenge for display designers: how
to move increasingly large amounts
of data from video sources to the
display. And, once inside the display,
how should data be moved between
boards in the system?

To address the need to transmit
data todisplays arange of standards
has evolved. The digital visual inter-
face (DVI) standard combines ana-
logue VGA and digital display datain
the same connector. Digital data is
transmitted across up to two links,
each comprising three channels of
encoded data running at a raw data
rate up to 1.6Gbit/s and a common
clock running up to 165MHz. The
more recent high definition media
interface (HDMI) standard uses the
same underlying transport mecha-
nism, but in a digital only standard.
Looking ahead, the universal dis-
play interface (UDI) and Display Port
are vying to be the next generation
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Figure 2: FPGAs can simplify design options in display applications.

standard, providing over 10Gbit/s of
bandwidth in a single cable.

LCD displays in laptop computers
were among the first applications to
pose the challenge of communicat-
ing large amounts of display data

Figure 1: Basic timing of 7:1 LVDS Interface.

from one board to another. The need
to fit the cabling through the laptop
hinge limited the number of wires
that could be used. To solve this prob-
lem at the transmitter, data is serial-
ised and presented as a serial stream,
along with a copy of the low speed
clock. At the receiver, this data is de-
serialised and presented to the rest of
the system in parallel form.

Chips implementing this in-
terface, often branded under the
FlatLink and Channel Link names,
quickly became the de facto stand-
ard for this application. Today this
type of interface is commonly used
in many board-to-board display ap-
plications. With these interfaces,
seven data bits are serialised for
each cycle of the low speed clock.
Figure 1 shows the basic timing of
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FPGAs can add flexibility to the design of high speed display interfaces, writes Gordon Hands

Column Drivers

Row Drivers

these interfaces. Although concep-
tually simple, the need to implement
high speed clocks for data serialisa-
tion and de-serialisation with tight
timing budgets has caused some
designers to implement these in-
terfaces with application specific
standard products.

Standard display drivers and in-
terface chip-sets exist, but design-
ers must format data from audio/
video modules for the display, ad-
justing as necessary for the user’s
preferences. Given the range of dis-
plays available, a standard chip for
this purpose often is not an option.
Short product life cycles and a prod-
uct's inherent variability mean that
the number of shipments for each
display type can be relatively low.

This has created a conundrum for
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safety for electronic systems

New Filters for Medical Devices comply with EN60601-1

= Higher test voltages
= Negligible leakage currents

= Wider air clearance and creepage distance
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Figure 3: High speed board-to-board interface in LatticeECP2.

system designers who find the Asic
approach no longer viable. One op-
tion is an FPGA-based design.

The requirements for an FPGA-
based approach to the Channel Link
and FlatLink style interfaces con-
sist of four key components: a high
speed LVDS buffer, a PLL for gener-
ating the de-serialization clock, in-
put data capture and gearing and,
finally, data formating. The input
data and clock are presented to the
device in LVDS format, with the data
at relatively high speed. The FPGA
must provide LVDS input buffers ca-
pable of providing the desired speed.
The LatticeECP2 device provides in-
put buffers suitable for operation up
to 840Mbit/s.

Thelow speed clock provided with
the data must be multiplied 3.5 times
in order to capture the data, assum-
ing the input capture circuitry op-
erates in the double data rate (DDR)
mode, in which data is captured on
both the rising and falling edges of
the clock. If the input capture cir-
cuitry operates only on one edge of
the clock, a multiplication factor of
seven must be used. An alternative
method of operation would be to
generate seven phase-shifted ver-
sions of the low speed clock and use
these to capture the input data with
seven different registers. However,
the challenges of clock generation
and distribution argue against this
for an FPGA approach. With the ex-
ample implementation, a PLLis used
to multiply the clock by 3.5.

The registers that follow the LVDS
input buffer must capture the data.
Tight control of the clock and data
relationship is important given the
high speed of the incoming data
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stream. It also is necessary to gear,
or reduce, the speed of the data be-
fore it is passed to the FPGA fabric.
Most low cost FPGAs limit the oper-
ation of individual circuit elements
to around 350MHz, with the practi-
cal limit for any reasonable amount
of logic in the 225MHz and below
range. The greater the gearing that
canbe done in the I/O structure, the
lower the likelihood the FPGA fab-
ric will be the limit on overall per-
formance. In the example, the DDR
registers within the LatticeECP21/0
structure are used to capture the
data, providing an inherent gear-
ing factor of two. Additional gearing
logic present in the I/O circuitry also
is used to provide an extra gearing
factor of two. The overall combined
gearing factor of four allows the in-
put to operate up to gooMbit/s with-
out exceeding the practical FPGA
fabric speed of 225MHz.

The final step is to take the data
from the 1/0 cells and format it into
the original 7-bit width clocked by
the low-speed clock. This logic can
be constructed within the FPGA fab-
ric. In the example design, the FPGA
logic takes 4-bit wide data running
at 175 times the low speed clock and
converts it to 7-bit data running at
the low-speed clock rate.

FPGAs with embedded serdes
are becoming more common. This
technology creates the potential for
bringing interface standards such
as DVI, HDMI, Display Port and UDI
directly into the FPGA. Suchintegra-
tion promises to further simplify
systems and reduce costs.

GORDON HANDS IS STRATEGIC
MARKETING MANAGER AT LATTICE
SEMICONDUCTOR
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The new TG4001 from TTi offers considerably higher output
frequencies than other generators in its price range.

With sine waves at up to 40MHz and square waves up to 50MHz, it
substantially out-performs the competition despite its lower cost.
The TG4001 offers eleven standard waveforms plus arbitrary,
and includes a pulse train pattern generator for up to ten pulses of
varying width, delay and amplitude.

It has 64K of arbitrary waveform memory and a maximum
arbitrary clock speed of 100MS/s allowing complex arbitrary
waveforms to be generated. Interfacing is by R$232 and USB.

0.1mHz to 40MHz/50MHz; 10 digits or 0.1mHz resolution.
11 standard waveforms including haversine, ramp, sin(x)/x.
Low distortion, high spectral purity sine waves.

Pulse train pattern generation for up to 10 pulses.

Arbitrary waveforms of up to 64K points at up to 100MS/s.
Internal sweep, linear or logarithmic, phase continuous.
Burst, gated and tone switching; built-in trigger generator.
RS-232 and USB interfaces standard, with GPIB optional.
Waveform Manager Plus software for Windows is also included,
- the best waveform creation/editing software available.

The TG4001 is one model within a large range of digital generators
starting at circa £500 and including models with up to 4 channels.
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Contact us or visit the website for details.
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Measurably better value

Thurlby Thandar Instruments Limited

Glebe Road, Huntingdon, Cambs. PE29 7DR

Tel: 01480 412451, Fax: 450409, e-mail: sales @tti.co.uk
Web: www.tti.co.uk or www.tti.co.uk/generator

THURLBY THANDAR INSTRUMENTS




