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(57) Abstract

A method of driving liquid crystal display (LCD) means (53)
is disclosed which includes synthesising the video, frame and line
signals (5, 6) which drive the LCD means in real time in digital signal
processor (DSP) means, and applying the real-time synthesised
signals to the LCD means. A method of backlighting liquid crystal
display (L.CD) means (53) is also disclosed which includes driving
backlighting means (65) by high frequency, high voltage pulses
supplied via a step-up transformer (63) from supply voltage means,
wherein the pulses have a pulse width which is inversely proportional
to the supply voltage.
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A METHOD OF DRIVING AND BACKLIGHTING AN LCD OF CARD READER

Technical Field

This invention relates to a reader and to
improvements therein.

The invention has particular but not exclusive
application to a portable smart card reader for reading
and communicating with a smart card having image data,
financial date and historical data stored therein.
Exemplary of such smart cards is a driver licence smart
card containing driver licence details and a digitally
encoded - image of the driver licensee, financial
information such as a credit balance and driver history
information and for illustrative purposes reference will
be made to such an application. However it is to be
understood that the invention has broader aspects and
that some of the improvements of the present invention as
exemplified in the reader, such as the method of driving

the LCD device, can be utilised in other applications.

Background of Invention

It is known for a smart card to carry or contain
identification means which uniquely identify  the
cardholder. Security of the identification means 1is
addressed by various means in known systems.

.International patent application PCT/AUS7/00705 in
the name of the present applicant describes such a system.

for use with a driver licensing system.

Summary of Invention

The present invention aims to provide an alternative
to known systems and methods for reading and/or
displaying stored data and/or information.

This invention in one aspect resides broadly in a
smart card reader for reading a smart card having card
data storage means for storing image data representative
of an actual visible identity, the smart card reader

including: -
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a data processor assembly including processor means
and data storage means;

interface means for receiving a smart card whereby
the smart card reader can communicate with a smart card
received therein, and

image display means for displaying the actual
visible identity represented by the image data stored in
the smart card;

wherein the image display means includes liquid
crystal display (LCD) means and the processor means
includes digital signal processor (DSP) means, the DSP
means synthesising in real time the signals which drive
the LCD means.

It is preferred that the DSP means synthesises in
real time the video, frame and line signals for driving
the LCD means.

It is also preferred that the image display means
includes backlighting means for illuminating the LCD
means;

the Dbacklighting means ©being driven by high
frequency, high voltage pulses supplied via a step-up
transformer from supply voltage means and including pulse
width generator means for generating pulses having a
pulse width which is inversely proportional to the supply
voltage.

In a further aspect this invention resides broadly
in a method of driving 1liquid crystal display (LCD)
means, the method including:-

synthesising the video, frame and line signals which
drive the LCD means in real time in digital signal
processor  (DSP) means including a software driven
processor chip, and

applying the real-time synthesised signals to the
LCD means.

In a preferred embodiment the LCD means are included
in image display means for displaying an image
represented by image data stored in data storage means,
the image display means also including the DSP means
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programmed to synthesise in real time the signals which
drive the LCD means and to apply the real-time
synthesised signals to the LCD means.

It is also preferred that the image display means
are included in a smart card reader for reading a smart
card having card data storage means for storing image
data representative of an actual visible identity, the
smart card reader including:-

a data processor assembly including processor means
and data storage means, and

interface means for receiving a smart card whereby
the smart card reader can communicate with a smart card
received therein;

the image display means displaying the actual
visible identity represented by the image data stored in
the smart card.

In a further aspect this invention resides broadly
in image display means for displaying an image
represented by image data stored in data storage means,
the image display means including:-

liquid crystal display (LCD) means, and

digital signal processor (DSP) means programmed to
synthesise in real time the signals which drive the LCD
means and to apply the real-time synthesised signals to
the LCD means.

- The image display means may also include
backlighting means for illuminating the LCD means;

the Dbacklighting means being driven by high
frequency, high wvoltage pulses supplied via a step-up
transformer from supply voltage means and including pulse
width generator means for generating pulses having a
pulse width which is inversely proportional to the supply
voltage.

In another aspect this invention resides broadly in

a smart card reader for reading a smart card having card

‘data storage means for storing image data representative

of an actual visible identity, the smart card reader

including: -
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a data processor assembly including processor means
and data storage means;

interface means for receiving a smart card whereby
the smart card reader can communicate with a smart card
received therein, and

image display means for displaying the actual
visible identity represented by the image data stored in
the smart card;

wherein the image display means includes 1liquid
crystal display (LCD) means and backlighting means for
illuminating the LCD means, the backlighting means being
driven by high frequency, high voltage pulses supplied
via a step-up transformer from supply voltage means and
including pulse width generator means for generating
pulses having a ©pulse width which is inversely
proportional to the supply voltage.

In another aspect this invention resides broadly in
a method of backlighting liquid crystal display (LCD)
means, the method including:-

driving backlighting means by high frequency, high
voltage pulses supplied via a step-up transformer £from
supply voltage means;

wherein the pulses have a pulse width which is
inversely proportional to the supply voltage to thereby
control the duration of the high voltage pulses and
maintain a constant power supplied to the backlighting
means.

In a preferred embodiment the LCD means constitutes
image display means for displaying an image represented
by image data stored in data storage means.

It is further preferred that the image display means
is included in a smart card reader for reading a smart
card having the data storage means for storing the image
data representative of an actual visible identity, the
smart card reader including:-

a data processor assembly including processor means
and data storage means, and

interface means for receiving a smart card whereby
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the smart card reader can communicate with a smart card
received therein;

the image display means displaying the actual
visible identity represented by the image data stored in
the smart card.

In another aspect this invention resides broadly in
image display means for displaying an image represented
by image data stored in data storage means, the image
display means including:-

liquid crystal display (LCD) means, and

backlighting means for illuminating the LCD means;

the Dbacklighting means being driven by high
frequency, high voltage pulses supplied wvia a step-up
transformer from supply voltage means and including pulse
width generator means for generating pulses having a
pulse width which is inversely proportional to the supply
voltage.

In another aspect this invention resides broadly in
a portable licence reader for reading a licence card in
the form of a smart card having card data storage means
for storing image data representative of an actual
vigsible identity of the licensee, the licence reader
including:-

interface means for receiving a licence card whereby
the licence reader can communicate with a licence card
received therein;

liquid crystal display (LCD) means for displaying
the actual visible identity of the licensee whereby a
policing official can visually compare the displayed
image with the actual face of the person in possession of
the licence;

backlighting means for illuminating the LCD means,
the backlighting means being driven by high frequency,
high voltage pulses supplied via a step-up transformer
from supply voltage means and including pulse width
generator means for generating pulses having a pulse
width which is inversely proportional to the supply
voltage to thereby control the duration of the high
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voltage pulses and maintain a constant power supplied to
the backlighting means, and

a data processor assembly for controlling the
licence reader and including digital signal processor
(DSP) means and data storage means.

In a preferred embodiment the DSP means synthesises
in real time the video, frame and 1line signals for
driving the LCD means.

It is also preferred that the card data storage
means stores data representative of financial and/or
historical information associated with the 1licensee
including credit data representative of the credit held
by the licensee, wherein the licence reader data storage
means stores credit data relating to the licensee, the
credit data stored in the licence reader data storage
means and the card data storage means being incremented
or decremented when a financial event associated with the
licence card is completed.

As used herein, the expression "financial event"
includes the levying of a fine and the payment of a
licence fee.

In a preferred embodiment the licence card is a
driver licence and the portable licence reader 1is a

driver licence reader.

Description of Drawings

In order that this invention may be more easily
understood and put into practical effect, reference will
now be made to the accompanying drawings which illustrate
a preferred embodiment of the invention, wherein:-

FIG 1 is a schematic block diagram of the driver
licensing system in accordance with the invention;

FIG 2 is a schematic block diagram illustrating the
operation within a police station in the driver licensing
system of the present invention;

FIG 3 is a schematic block diagram illustrating the
operation within a police station in greater detail;

FIG 4 is a schematic block diagram illustrating the



WO 99/44189 PCT/AU99/00112

10

15

20

25

30

35

7

operation within a central office in the driver licensing
system of the present invention;

FIG 5 illustrates a hand held driver licence reader
in accordance with the present invention;

FIG 6 schematically illustrates the face of a hand
held driver licence reader in accordance with the present
invention;

FIG 7 is a schematic block diagram illustrating the
interaction of a driver licence and a hand held reader in
accordance with the: invention;

FIG 8 is a schematic block diagram illustrating the
operation within a central driver licensing area in the
driver licensing system of the present invention;

FIG 9 is a schematic block diagram illustrating the
operation within a central bank card payment facility in
the driver licensing system of the present invention;

FIG 10 is a block diagram of a smart card reader in
accordance with the present invention;

FIG 11 is circuit diagram illustrating the drive for
the LCD device, and

FIG 12 is circuit diagram illustrating the drive for
backlighting the LCD device.

Description of Preferred Embodiment of Invention

As can be seen in FIG 1, a central computer 10
controls the driver licence system by being linked to a
plurality of driver licensing facilities 12a, 12b
....12n, a plurality of central bank credit card payment
facilities 14a, 14b ....14n, and a plurality of local
police stations 1la, 1l1b ....1ln. A plurality of driver
licenses 13a, 13b ....13n are issued at each licensing
facility 12 to drivers (not illustrated). Policing
officers (not shown) associated with each local police
station 11 carry hand held driver licence readers 15a,
15b, ..... 15n which can operate independently in a
manner subsequently to be described and which cooperate
in a manner to be described with the system at each local

police station 11.
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The system uses a secure smart card as the driver's
licence. Features offered by the use of smart card
include: -

secure, encrypted electronic storage of licence and

driver information in the card

electronic storage of visual 4image in the card

chip - this cannot be overwritten or copied thus

preventing fraud

other facilities on the card include:-

- payment of traffic infringements on the spot

from pre paid value on the card

- . payment of parking charges from pre paid value

on the card

- renewal date for licence

- storage of vehicle registration details,

including major vehicle component serial
numbers to assist in control and prevention of
theft

- enhancement of future expansion, this system

allows for considerable expansion of data in
both the card and the readers

Other aspects of the invention include:-

central computer system for entry of driver and

licence details in the <card and the central

database. Payment of initial licence fee.

central image system for storage of image in the

smart chip and for placement of a physical image on

the card - this includes digitising and compression
software
readers in registry, police stations, police

vehicles, hand held readers for police officers on
foot, for reading licence details and for displaying
the driver's image where required - these could be
fixed or portable. These readers also capable of
taking payments.

readers for parking meters

banks set up with readers for taking cash and

placing credit on cards. Licence renewal fees can
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transaction information to central police office.

As can be seen in FIGS 2, 3 and 4, local Police
Stations have:

- Central Computer

- Terminals connected to card readers

- Modem to connect with the central office computer

- Serial port on computer to connect to portable

readers and down load transaction data from hand
held reader to computer

The station computer will enable local police
officer .and driver information to be stored and accessed.
Information will be taken from cards through the readers
into the computer. Transaction data 1is downloaded from
the portable reader to the station computer. Terminals
can be used for standard office work as well as reading
data to and from the readers.

Hand Held readers illustrated in FIGS 5 and 6 are
used by police officers in cars and on foot. These
enable police to verify authenticity of a driver licence
on the spot - after insertion of a licence card in the
reader, the owner's facial image and details will be
shown on the display allowing positive ID. Fines can be
paid for on the spot by debiting the relevant amount from
the card. Each transaction is stored in the reader with
the driver's details, amount and the officers details.

In use the following steps are followed:-

Officer inserts his card

Enter PIN

If PIN incorrect:

- Display shows "incorrect re-enter PIN"

- 4 chances, if still wrong card ejected

If PIN correct:

- Display shows "transaction approval"

Driver's licence card can now be inserted

Facial image and details are displayed on the screen

for verification

If a fine is to be imposed the amount is entered and
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the card debited

All details are stored in the reader (officer ID,

driver ID, type and amount of fine)

Transaction data is down loaded from the hand held
reader into the station computers at the end of shifts.
Data cannot be lost from the hand held reader until
downloading has occurred and been verified by the
computer.

FIG 7 is a detailed schematic block diagram of an
operating system for a driver licence scheme utilising a
number of licence card readers 20 in accordance with the
invention. A driver licence card 21 includes data
processing assembly 22 having a central processor oOr
digital processing device 23 and data storage means 24
for storing identification data 25, image data 26 and
credit data 27. Interface 28 provides communication
between licence card 21 and licence reader 20.

Licence reader 20 includes a data processing
assembly 41, user interface assembly or interface unit
29, and receiving means 30 for receiving a licence card
21.

Data processing assembly 41 1is controlled by a
central processor 31 and includes data storage means 32
for storing credit data 33 and licence data 34. A user
interface assembly 29 includes input means in the form of
keypad 35 and information display means 36. Display
means 36 is driven by video driver 40 to generate an on
screen image of the face of the driver to whom the
licence card was issued. Receiving means or keyslot 30
includes an interface 37 for providing communication with
a licence card 20. Interface means 38 is adapted to
provide communication between licence card reader 20 and
communication bus 39 for communication with the central
computer assembly.

As seen in FIG 8, the card issue process involves a
number of steps including:-

Issue Card to staff Operator

- Enter operator detail at terminal
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- Take picture of staff member

- All data and image files sent to central data
base

- Image and relevant data sent to printer

- Data entered into smart card chip and printed
on card

- Card given to operator

Issue Card to Driver

- Enter Driver's details at terminal

- Take picture of driver

- All data and image files sent to central data
base

- Image and relevant data sent to printer

- Data entered into smart card chip and printed
on card

- Card given to driver

For a driver licence transaction an operator must

on" with an authorised smart card in the operator

reader before they can access a terminal. The following

driver licence transactions are then enabled:-

card.

Credit to card - a cash amount given to the Operator

is added to the card

Ccredit taken off card - this may be for a fine paid,

a parking fee or a tollway fee.

As seen in FIG 9 which illustrates a central bank

payment facility the following steps can occur:-

Teller logs on to terminal with authorised card..

A driver's card is entered in the user's terminal.

To add credit:

- Users pays cash

- This amount is credited to card by the teller

- The transaction information is stored in the
bank's computer which contains driver details
and card number, teller's card number, cash
amount paid, date, time and bank details.

Banks are connected via modem to the central police

office and all transaction data is sent to the police.

The operation of the licence reader will now be
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described in greater detail with reference to FIGS 10 to
12. The sub-systems of the licence reader are best

illustrated in Figure 10.

Processor and memory:

The central block in Figure 10 shows a 16-bit
digital signal processor 50. This microprocessor 1is
supported by random access memory (RAM) 51 and read only
memory (ROM) 52. RAM 51 contains both program and data
as the processor executes this program. ROM 52 contains
programs that may be loaded into RAM 51 for execution,
font data to permit Chinese or similar characters and
other types of characters to be displayed on LCD display
53, and user data which includes information about the
various transactions supported by the reader unit.

During execution, processor 50 is responsible for
executing the user's application. This involves various
activities most often utilising smart card licence 55.
Compressed image data stored on a smart card licence 55
can be decompressed by a numerically intensive program
running on processor S50 and the results displayed on LCD
display 53. Financial credit stored on licence card 55
can be debited and under certain circumstances credited
with new values. In personal identification applications
the card holder's details are stored on licence card 55.
All such information on licence card 55 is accessed by
processor 50 and acted on according to the currently
available application or program installed in ROM 52.

LCD display and LCD drive:

LCD drive 56 is best described with reference to FIG
11. LCD display 53 is a thin film transistor (TFT)
device. The computational power of a digital signal
processor 50 is utilised to synthesise high speed video,
frame and line signals in real time to drive LCD display
53. The 16-bit DSP 50 has part of its computational load
assigned to generating these signals via LCD drive 50,
the circuitry of which is shown in Figure 11. Other
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activities such as image processing are also performed by
processor 50.

The image to be displayed on LCD screen 53 is stored
in RAM 51. Processor 50 both calculates and outputs the
line, frame and clock signals and develops the stream of
video pixel values to digital to analogue converter (DAC)
57.

The image and text information to be viewed on LCD
display 53 is held in RAM 51 and processor 50 keep LCD
display 53 refreshed with the image and text information.
Processor 50 takes binary display data from RAM 51 at a
rate of. between 20 and 50 repetitions per second, and
formats it into the video signals which are sent via LCD
drive 56 to actual LCD display 53. The -programmable
nature of processor 50 facilitates this function as well
as executing the main application installed on the

system.

Keypad:

Keypad 58 permits the user of the reader to enter
new data and access data within the system or to update
the records on a smart card licence 55 inserted in smart
card socket 54 in accordance with the capabilities
provided by the application installed on the system.
Digital signal processor 50 regularly scans keypad 58 to
detect which keys have been depressed.

Smart card licence and security card:

Smart card licence 55 and security card 59
communicate with processor 50 so that information on
these cards can be accessed. Security card 59 is a small
smart card which holds system specific information to
assist with the security of data management within the
system. Data access is made to the externally inserted
smart card licence 55 is made via smart card licence
socket 54. Both reading and writing is permitted through

direct processor access as shown in FIG 10.
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Real time clock:

Real time «clock 60 1is directly <connected ¢to
processor 50. The day, month, year and time in hours,
minutes and seconds is held within real time clock 60
which 1is backed up with a small Lithium Cell which
provides for a 10 year memory for this information.
Processor 50 can access or change the values held in real
time clock 60.

Power supplies:

Power supply 61 shown in Figure 10 generates the
various . power supply voltages for use by the system.
Power is taken from the NiMH 5-cell battery during
periods when no external power is applied. When an
external power supply is provided, the power sub-system
can re-charge the batteries while powering the unit for
normal operation if desired. Processor 50 can control
the battery charging and can shut down the power supply
if the application running on processor 50 initiates this

action.

LCD backlight drive:

The LCD backlight drive is best described with
reference to Figure 12. The LCD backlight drive 62
conserves power and the state of the backlight (ie on or
off) is controlled by the application or program running
on processor 50.

Fluorescent backlights used in the illumination of
liquid crystal displays and in other applications are
often driven by high frequency, high voltage pulses (of
duration Tp as seen in Figure 12) supplied from a step-up
transformer. Upon application of a supply voltage pr a
ramp of current is generated in the primary of the step-
up transformer, reaching a peak value of Toeak 2t the end
of the on period Ty The power delivered to the backlight

in such systems is approximately P = K; X Ipeak x I (for

peak
some constant K,) in the limit of no losses in transistor

switch 65.
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Peak current, I is proportional to both the

ak’
supply voltage V . a;Z to the pulse duration T,. Thus
Ipeak = K, x Tp b < Vam for some constant K,. me may be the
raw battery voltage or a regulated supply. 1In the latter
case, there is a power loss due to the inefficiency of
the supply generating circuitry and this decreases
pattery life in portable handheld equipment. 1In the case
of simple direct connection to the raw battery supply,
the brightness of the backlight will change with battery
voltage as the battery is discharged during normal use.
(A nominal 6 volt battery for example, might be below 5
volts at the end of its discharge cycle and as high as 9
volts during a fast charging cycle.)

Backlight drive 62 achieves a lower  power
consumption by allowing direct connection of the
backlight drive transformer 63 to the raw battery voltage
Vsup by controlling the pulse on-time period Tp to achieve
constant backlight brightness. The pulse rate remains
fixed during backlight operation. The pulse period T, is
varied in inverse proportion to the supply voltage ng to

keep I (and hence backlight power) constant. Voltage

peak
controlled pulse width generator 64 implements T, = K, x

(1/Vum) where K; is an appropriate constant. Thus

P = power in the backlight (which is proportional
to the backlight brightness)
= K, x Ipe‘ik bid Ipeak
x (K, x Tp X Vsup) x (K, x T, x Vsup)
= constant x (T} X Tp) X Vgp X pr)
X

[K.5 x (1/v_ )1 x [K3 X (1/Vsup)] pS <Vsup

sup

= constant

= constant
x V. )

sup
= constant

Voltage Controlled Pulse width Generator 64
maintains a constant power into backlight 65 while
extending battery life and hence maintains a constant

brightness as battery voltage Vsup varies.
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Serial Data Interface:

Serial data interface 63 permits digital signal
processor 60 to communicate to a host computer to extract
from the reader recent transactions made involving
inserted smart cards. Thus the operating system can be
updated in the field and this allows improvements,
modifications, updates etc to be made to the reader

without returning it to the factory.

It will be appreciated that the reader of the
present invention has a number of advantages over known

devices. These include:

The backlight drive of the present invention reduces
power consumption from the battery for a desired
(constant) backlight brightness, thereby allowing a
more useful life for readers in remote locations and
improving the quality of +viewing if standard

batteries are used.

Whereas with common LCD devices it is usual to
generate the video, frame and line signals to drive
a TFT LCD by employing either high speed logic,
programmable logic, a gate array device or a custom
developed application specific integrated circuit
(ASIC), with the LCD drive of the present invention
no custom designed LCD drive hardware is required.
Moreover the use of a relatively cheap DSP to
generate the signals produces a low cost driver with

the flexibility of being software programmable.

The control signals are fully programmable to permit
optimisation of timing or the driving of most LCD
screen types.

The DSP can be programmed to adjust the frame rate
from a maximum of about 50 Hz down to much lower

values to minimise system power consumption. Screen
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flicker <can be controlled in a versatile and

programmable manner.

The drive circuitry connected directly to the LCD is

very simple, relatively inexpensive and low power.

The DSP permits the red, green and blue information
to be time division multiplexed onto one single
connection to the display and consequently the video
circuitry (the register and DAC in Figure 11) is of
considerable less complexity than that with separate

red, green and blue drives.

It will of course be realised that whilst the above
has been given by way of an illustrative example of this
invention, all such and other modifications and
variations hereto, as would be apparent to persons
skilled in the art, are deemed to fall within the broad

scope and ambit of this invention as is herein set forth.
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Claims

1. A smart card reader for reading a smart card having
card data storage means for storing image data
representative of an actual visible identity, said smart
card reader including:-

a data processor assembly including processor means
and data storage means;

interface means for receiving a smart card whereby
the smart card reader can communicate with a smart card
received therein, and

image display means for displaying the actual
visible identity represented by the image data stored in
the smart card;

wherein said image display means includes liquid
crystal display (LCD) means and said processor means
includes digital signal processor (DSP) means, said DSP
means synthesising in real time the signals which drive

said LCD means.

2. A smart card reader as claimed in claim 1, wherein
said DSP means synthesises in real time the video, frame

and line signals for driving said LCD means.

3. A smart card reader as claimed in claim 1, wherein
said image display means includes backlighting means for
illuminating said LCD means; ,

said Dbacklighting means being driven by high
frequency, high voltage pulses supplied via a step-up
transformer from supply voltage means and including pulse
width generator means for generating pulses having a
pulse width which is inversely proportional to the supply
voltage.

4, A method of driving liquid crystal display (LCD)
means, said method including:-
synthesising the video, frame and line signals which

drive said LCD means in real time in digital signal
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processor (DSP) means including a software driven
processor chip, and
applying the real-time synthesised signals to said

LCD means.

5. A method as claimed in claim 4, wherein said LCD
means are included in image display means for displaying
an image represented by image data stored in data storage
means, said image display means also including said DSP
means programmed to synthesise in real time the signals
which drive said LCD means and to apply the real-time
synthesised signals to said LCD means.

6. A method as claimed in claim 5, wherein said image
display means are included in a smart card reader for
reading a smart card having card data storage means for
storing image data representative of an actual visible
identity, said smart card reader including:-

a data processor assembly including processor means
and data storage means, and

interface means for receiving a smart card whereby
the smart card reader can communicate with a smart card
received therein;

said image display means displaying the actual
visible identity represented by the image data stored in

the smart card.

7. Image display means for displaying an image
represented by image data stored in data storage means,
said image display means including:-

liquid crystal display (LCD) means, and

digital signal processor (DSP) means programmed to
synthesise in real time the signals which drive said LCD
means and to apply the real-time synthesised signals to

said LCD means.

8. Image display means as claimed in claim 7, and
including backlighting means for illuminating said LCD
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means;

said Dbacklighting means being driven by high
frequency, high voltage pulses supplied via a step-up
transformer from supply voltage means and including pulse
width generator means for generating pulses having a
pulse width which is inversely proportional to the supply

voltage.

9. A smart card reader for reading a smart card having
card data storage means for storing image data
representative of an actual visible identity, said smart
card reader including:-

a data processor assembly including processor means
and data storage means;

interface means for receiving a smart card whereby
the smart card reader can communicate with a smart card
received therein, and

image display means for displaying the actual
visible identity represented by the image data stored in
the smart card;

wherein said image display means includes liquid
crystal display (LCD) means and backlighting means for
illuminating said LCD means, said backlighting means
being driven by high frequency, high voltage pulses
supplied via a step-up transformer from supply voltage
means and including pulse width generator means for
generating pulses having a pulse width which is inversely

proportional to the supply voltage.

10. A method of backlighting 1liquid crystal display
(LCD) means, said method including:-

driving backlighting means by high freguency, high
voltage pulses supplied via a step-up transformer from
supply voltage means;

wherein said pulses have a pulse width which 1is
inversely proportional to the supply voltage to thereby
control the duration of said high voltage pulses and

maintain a constant power supplied to said backlighting



WO 99/44189 PCT/AU99/00112

10

15

20

25

30

35

21

means.

11. A method as claimed in claim 10, wherein said LCD
means constitutes image display means for displaying an
image represented by image data stored in data storage

mearns.

12. A method as claimed in claim 11, wherein said image
display means 1is included in a smart card reader for
reading a smart card having said data storage means for
storing said image data representative of an actual
visible .identity, said smart card reader including:-

a data processor assembly including processor means
and data storage means, and

interface means for receiving a smart card whereby
the smart card reader can communicate with a smart card
received therein;

said image display means displaying the actual
visible identity represented by the image data stored in

the smart card.

13. Image display means for displaying an image
represented by image data stored in data storage means,
said image display means including:-

liquid crystal display (LCD) means, and

.backlighting means for illuminating said LCD means;

said Dbacklighting means being driven by . high
frequency, high voltage pulses supplied via a step-up
transformer from supply voltage means and including pulse
width generator means for generating pulses having a
pulse width which is inversely proportional to the supply

voltage.

14. A portable licence reader for reading a licence card
in the form of a smart card having card data storage
means for storing image data representative of an actual
visible identity of the licensee, said licence reader

including: -
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interface means for receiving a licence card whereby
the licence reader can communicate with a licence card
received therein;

ligquid crystal display (LCD) means for displaying
the actual visible identity of the licensee whereby a
policing official can visually compare the displayed
image with the actual face of the person in possession of
the licence;

backlighting means for illuminating said LCD means,
said backlighting means being driven by high frequency,
high voltage pulses supplied via a step-up transformer
from supply voltage means and including pulse width
generator means for generating pulses having a pulse
width which is inversely proportional to the supply
voltage to thereby control the duration of said high
voltage pulses and maintain a constant power supplied to
said backlighting means, and

a data processor assembly for controlling the
licence reader and including digital signal processor

(DSP) means and data storage means.

15. A portable licence reader as claimed in claim 14,
wherein said DSP means synthesises in real time the

video, frame and line signals for driving said LCD means.

16. A portable licence reader as claimed in claim 14,
wherein the card data storage means also stores data
representative of financial and/or historical information
associated with the 1licensee including credit data
representative of the credit held by the licensee,
wherein said licence reader data storage means stores
credit data relating to the licensee, the credit data
stored in the licence reader data storage means and the
card data storage means being incremented or decremented
when a financial event associated with the licence card

is completed.

17. A portable licence reader as claimed in claim 16,
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wherein the licence card is a driver licence and the

portable licence reader is a driver licence reader.
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