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ing sequence of ones and zeroes at a
nominal frequency of 650 kHz. The D-
type flip-flop (U5) divides this frequen-
¢y by two, producing a nominal 325-
kHz spread-spectrum clock signal to
the switching regulator.

Bench measurements show a 15-

dB reduction in peak power density
at about 300 kHz. Except for 9 mA of
extra current drawn by the PN gener-
ator, the regulator’s efficiency
remains unchanged. (The efficiency
is 94% while delivering 0.5 A with a
3.6-V input and a 5-V output.) Rip-

ple amplitude in the time domain
also remains unchanged. Output
spectra demonstrate that a conven-
tional fixed-frequency clock (Fig. 3)
produces considerably more noise
than does the spread-spectrum tech-

nique (Fig. 4). 7Y
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implicity is the key to a good
s security system design. The fol-

lowing is a simple yet powerful
security system employing an ADM-
1024 PC-hardware monitor as the key’s
decoder.

The ADM1024 was designed to mon-
itor the local temperature, the die tem-
perature of up to two Pentium proces-
sors, and the speed of up to two fans.
This device monitors up to seven sup-

ply voltages and a 5-bit VID code. Italso
includes a 10-bit digital-to-analog con-
verter (DAC). In this application, the
ADM1024 is used to monitor seven
voltages provided by a digital key as
well as to open a lock if the correct key
is inserted.

The basic principle of this lock
decoder is the division of a voltage into
seven specific levels that can be mea-
sured by the ADM1024. The voltage
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dividers are embedded in a key that can
be inserted into the lock, as shown in
the figure. For simplicity, only details
relating to the ADM1024 and the key

are given in this diagram.

The seven voltage-input channels are
each capable of measuring a voltage
with 10-bit resolution. However, only
eight bits of data are available on the
serial bus. Hence, the theoretical maxi-
mum number of key combinations is

*

Get a free 2Mbit test SOC-RAM macrocell

To get your system-on- SoC-RAM can help you achieve your
a-chip (SoC) products to  goals with flexible, high-density

market faster, you need to:

* L ower overall cost
® Customize chip design in
minutes, not months

*For TSMC 0.18um CyberShutte™
SoC-RAM™ is a trademark of ATMOS Corporation
CyberShuttle™ is a trademark of TSMC

® Pack more features into less space

You need creativity and flexible tools to adapt.

RAM

B

embedded memory solutions.

You'll get innovative SoC designs
to market with compiled embedded

ATMOS

Embedded Memory Solutions

WYY-30S

4 SoC-RAM I

SoC-RAM

memories that offer a fraction of
the size and power consumption
of other options.

Make a beeline to SoC-RAM and
get a free 2mbit test macrocell* at:

www.atmoscorp.com/creative

88 ELECTRONIC DESIGN * November 5, 2001

READER SERVICE 85

Reproduced with permission of the copyright owner. Further reproduction prohibited without permissionyymawv.manaraa.c



IDEAS FOR DESIGN

7.2 x 10'%! The number of different
keys is limited to 4.4 x 102 by practical
concerns, the given standard 1% resis-
tor values, and the allowance of a 16-
LSB measurement span for each key
combination. This is still a very secure
system.

In production, keys could be created
by vapor deposition of resistive materi-
al directly onto a circuit board.
Absolute accuracy is not critical since
the resistors are used in a voltage
divider. Resistors created in a batch will
match well, so their ratios can be pre-
cisely defined.

The on-board temperature sensor
can be used to measure the ambient
temperature. This enables the calcula-
tion of voltage changes caused by resis-
tor-temperature drift if desired.

This system has several advan-
tages. Only two signal wires are
required to communicate with the
lock. The first enables the lock to tell
the microcontroller that a key has
been inserted. The second allows the
microcontroller to tell the lock to
lock or unlock. The microcontroller
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The ADM1024 finds an unusual use for its power-supply-monitor inputs in the detection of
the seven analog voltages produced by the low-cost key.

can easily process all of the combi-
nations to determine that the correct
key was inserted. Keys can be manu-
factured at a relatively low cost and
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can be authenticated in millisec-
onds. The enormous number of pos-
sible combinations makes this key
decoder very secure. ™Y
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