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An Obstacle Detecting Robot
C. Tavernier

www.tavernier-c.com
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Full source listing for obstacle-detecting robot management program
‘ Obstacle avoider robot on a Rogue Blue base

Const Device = CB220

Dim Obstacle As Byte

Input 0  ‘ Right whisker input
Input 1  ‘ Left whisker input
Low 5   ‘ P5 output for PWM
Low 6   ‘ P6 output for PWM
Delay 1000

Do
If In(0)=1 Or In(1)=1 Then  ‘ Whisker activated?
Pwm 1,3410,32768   ‘ Servos stopped
Pwm 0,3410,32768
Pause 800
If In(0) = 1 Then   ‘ Right whisker?
Obstacle = 1
Else
Obstacle = 2  ‘ Left whisker!
End If

If In(0) = 1 And In(1)= 1 Then ‘ Right and left whiskers?
Obstacle =3

End if
Pwm 1,3590,32768   ‘ Backward
Pwm 0,3195,32768
Pause 1500
Else
Obstacle = 0   ‘ No whisker activated
End If

‘ Obstacle variable analysis

Select Case Obstacle
Case 0     ‘ No obstacle
Pwm 0,3590,32768   ‘ Forward
Pwm 1,3195,32768
Case 1     ‘ Obstacle on the right side 
Pwm 0,3600,32768   ‘ Slight turn to the left
Pwm 1,3600,32768
Pause 1000
Case 2     ‘ Obstacle on the left side
Pwm 1,3180,32768   ‘ Slight turn to the right
Pwm 0,3180,32768
Pause 1000
Case 3     ‘ Head-on obstacle 
Pwm 0,3750,32768   ‘ Full half turn
Pwm 1,3750,32768
Pause 1500
End Select
Loop
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Wireless pulse sensor
For robots and other 
control applications
Markus Bindhammer
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Stereo Robot Ears
Get your robot to home-in 
on a sound source
Claude Baumann & Laurent Kneip

Service robots of the future will most likely need 
to act on spoken commands and be able to 
recognise voices. This article takes a look at 
one aspect of this behaviour namely locating 
the position of a sound source using the cross-
correlation function. A technique is developed which 
drastically cuts down on the number crunching 
so that even a basic microcontroller fitted with 
binaural sensors can pinpoint a continuous audio 
signal with an accuracy of just 10 degrees.
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Sound source

Figure 1. The head acts as a low-pass filter 
attenuating frequencies above 1 kHz. 

The ear nearest the sound source will hear the 
sound louder than the far ear.
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Figure 2. A sound pressure wave from the side will not arrive at both ears at the same time. Points 
in space where a sound source produces identical delays at the ears are on a hyperbola (red) 

approaching the asymptote (white). The brain cannot identify the position but only approximate 
the direction of a sound source anywhere along this line.
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Figure 3. The circuit has two audio channels each with an electret microphone and two-stage amplifier. 
The two amplifier outputs are connected to the two A/D converter inputs on the microcontroller.
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Figure 4. Component layout of the binaural sensor PCB. 
The PCB files can be downloaded from [3].

Figure 5. Resolution of the sound source 
bearing is a function of its azimuth. 

The average value is approximately 9°.

Figure 6. The binaural sensor prototype.

Components list

Resistors
R1,R5,R12 = 47k
R2 = 33k
R3,R10 = 22k
R4,R11 = 1k
R6,R9,R13,R16,R18,R19,R20 = 10k
R7, R14 = 2k 2
R8, R15 = 100k
R17 = 100k preset
Rx = 100k

Capacitors
C1,C2,C3,C4 = 1μF 16 V
C5 = 22μF 16 V
C6 = 100μF 16 V
C7,C8 = 100nF
C9,C10 = 22pF

Semiconductors
IC1 = LM324
IC2 = PIC16F88, programmed, order code

060040-41 from Elektor SHOP

Miscellaneous
Q1 = 20MHz quartz crystal
DIL14 socket
DIL18 socket
SL1,SL2,(SL4),SL5,SL6,SL7 = 2-way SIL

pinheader (SL4 bridged with a 100k
resistor, see text)

SL3 = 6-way SIL pinheader
JP1,JP2 = jumper
MicR, MicL = CZ034 electret microphone

insert
PCB, ref. 060040-1, free artwork download

from Elektor website
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[1] www.convict.lu/Jeunes/RoboticsIntro.htm

[2] www.ultimaterobolab.com

[3] www.elektor-electronics.co.uk
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Figure 7. The resistor network functions as a simple D/A converter.

Sensor output values:

Sound direction (s+2) 8-bit-Integer 
(TX) PWM/Servo (s+6) 5-bit-Integer 

(Digital)
Extreme right 22 2 ms 26

Central 12 1.5 ms 16

Extreme left 2 1 ms 6

Simple D/A Converter for Robots
Tilo Gockel

-
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(070133-I)

Web link

[1] http://ww1.microchip.com/downloads/
en/AppNotes/00538c.pdf
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CMUCam1 Vision System

Ken Gracey (Parallax, Inc.)
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Seattle Robotics give BoeBot (and other robots) vision!

Table 1. Basic command set
Command Parameter(s) Description 1

\r none The ‘Enter’ or ‘Return’ key. Set the camera board into an idle state.

GM none (\r) Get the Mean colour value in the current image.

L1 value \r Control the green LED tracking Light.

MM mode \r
Controls the Middle Mass mode which adds the centroid coordinates to the normal tracking
data.

NF active \r
Controls the Noise Filter setting. It accepts a Boolean value 1 (default) or 0. A value of 1 enga-
ges the mode while a value of 0 deactivates it.

PM mode \r
Puts the board into Poll Mode. Setting the mode parameter to 1 engages poll mode while 0
(default) turns it off.

RS none (\r) ReSets the vision board. Note, on reset the first character is a /r.

SW [x y x2 y2] \r
Sets the Window size of the camera. It accepts the x and y Cartesian coordinates of the upper
left corner followed by the lower right of the window you wish to set.

TC
[Rmin Rmax Gmin Gmax

Bmin Bmax]\r
Track a Colour. Accepts the minimum and maximum RGB (CrYCb) values and outputs a type M
or C data packet (set by the MM command).

TW none (\r) Track the colour found in the central region of the current Window.

1 Complete descriptions may be found in the user manual.
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Table 2. Advanced commands
Command Parameter(s) Description 1

CR
[ reg1 value1 [reg2
value2 ... reg16
value16] ]\r

Sets the Camera’s internal Register values directly. The register locations and possible settings
can be found in the Omnivision documentation.

DF none (\r) Dump a Frame out the serial port to a computer.

DM value \r sets the Delay before packets that are transmitted over the serial port.

GV none (\r) Gets the current Version of the firmware from the camera.

HM active \r
puts the camera into Half-horizontal resolution Mode for the DF command and the LM com-
mand when dumping a bitmap image.

I1 none (\r) Uses the servo port as a digital Input.

LM active \r
Turns on Line Mode which uses the time between each frame to transmit more detailed data
about the image.

RM bit_flags \r
Engage the Raw serial transfer Mode. It reads the bit values of the first 3 (lsb) bits to configure
settings.

S1 position \r
Lets you Set the position of servo 1. 0 turns the servo off and holds the line low. 1-127 will set the
servo to that position while it is tracking or getting mean data.

SM value \r Used to enable the Switching Mode of colour tracking.

1 Complete descriptions may be found in the user manual.
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Sensor for Line Following Robots
David Gustafik
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Overheat Detector Alarm/Switch
T. K. Hareendran
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PIC or Basic Stamp IR Telemeter 
with a PIC or 
a Basic Stamp
C. Tavernier
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Listing 1. Use of GP2Dxx with a Basic Stamp.

Vin  con 0   ‘ Definition of control input
Vout  con 1   ‘ Definition of data output
Measr  var Byte   ‘ Allocation of one byte for the result

Measr = 0   ‘ Initialization of variable « Measr »
Read:
Vin = 0    ‘ Validation of telemeter
Wait:
IF Vout = 0 THEN Wait  ‘ Wait until result is available
SHIFTIN Vout, Vin, 2, [Measr]
Vin = 1    ‘ Put telemeter to sleep
Pause = 1   ‘ Pause as a precaution

‘ The result of the measurement is available in the variable ‘Measr’

Listing 2. Use of GP2Dxx with a PIC controller.

Read
BCF PortA.0   ‘ Validation of telemeter
NOP
Wait
BTFSS PortA,1   ‘ Wait until result is available
GOTO Wait
BSF PortA,0   ‘ Vin goes High
CLRF Measr   ‘ Initialization of the variable ‘Measr’
MOVLW 8   ‘ Get ready to read 8 bits
MOVWF Count
BCF Status,C  ‘ Zero the carry
NOP
Readbit
BCF Porta.0   ‘ Make clock Low
NOP
NOP
RLF Measr,f   ‘ Rotation of preceding bit
BTFSC PortA.1   ‘ Read data bit
BSF Measr,0
BSF PortA.0   ‘ Make clock High
NOP
NOP
  DECFSZ Count,f   ‘ Count down number of bits to read
GOTO Readbit

‘The result of the measure is available in the variable ‘Measr’
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(070235-I)

2

3

4

070235 - 12

1
D1

PIC
or

Basic Stamp

+5V

1N4148

Connector
GP2Dxx

RA0 (PIC) or
P0 (Stamp)

RA1 (PIC) or
P1 (Stamp)

White paper: KODAK made gray chart R-27
       white surface (reflectivity: 90%)

Gray paper: KODAK made gray chart R-27
       gray surface (reflectivity: 18%)

220

200
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140

120
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40

20

0
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D
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ta
nc
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ea
su
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g 
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tp

ut
 (D

EC
)

Distance to reflective object L (cm)

White

Gray

070235 - 14

VIN

Output

Example of distance measuring output (8-bit)

70 ms or more 1 ms or more

0.2 ms or less

MSB LSB LSB

070235 - 13

1.5 ms or more 1.5 ms or more

Power
OFF

2 3

4

Sound Activated Switch
Hesam Hoshiri

-

-
-

-

-
-

(060379-I)

T1

2SC945

T2

2SC945

T3

BD140

R2

3M
3

R1

5k
6

R3

47
k

R4

33
k

R6

1k
8

R5

33
0

C1

0 1

C2

4 7

RE1D1

1N4007

MIC1

+5V...+12V

060379 - 11
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A Robot that won’t Lose its Bearings
C. Tavernier

-

-
-

-
-

-

-
-

-

- -

-

•

•

PULSIN 0, 1, PULSE
POSITION = (PULSE – 
500) / 50

PULSIN

-
PULSIN

POSITION

-

-

-

-

-

•

•

•

BS2

IC1

SOUT

P15

P14

P13

P12

P11

P10

SIN

ATN RES

VIN

P0

21

23

P1

P2

P3

P4

P5
10

P6
11

20

19

18

17

16

15

P9
14

P7
12

P8
13

22

24

5

4

6

7

8

9

1

2

3

CMPS03

CMP03
or

1

2

3

4

5

6

7

8

9

S1

+U

070304 - 11

1
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-

I2CSTART
Temp = I2CWRITE (&HC0)
Temp = I2CWRITE(0)
I2CSTART
Temp = I2CWRITE(&HC1)
Version = I2CREAD(0)
Temp = I2CWRITE(&HC1)
Position8 = I2CREAD(0)
Temp = I2CWRITE(&HC1)
P o s i t i o n 1 6. b y t e 1  = 
I2CREAD(0)
Temp = I2CWRITE(&HC1)
P o s i t i o n 1 6. b y t e 0  = 
I2CREAD(0)

-
Version

-
Position8

Position16
Temp

I2CREAD 

(070304-I)

Web Links

Devantech

http://www.robot-electro-
nics.co.uk/shop/Compass_
CMPS032004.htm

A little background reading:

http://zedomax.com/blog/zedo-
max-diy-hack-lets-make-a-digital-
compass/

http://zedomax.com/
blog/2006/08/16/digital-compass-
using-cmps03/

CMPS03

CMP03
or

1

2

3

4

5

6

7

8

9

S1

+U

070304 - 12

R2

4k
7

R1

4k
7

CB220

IC1

SOUT

P15

P14

P13

P12

P11

P10

SIN

ATN RES

VIN

P0

21

23

P1

P2

P3

P4

P5
10

P6
11

20

19

18

17

16

15

P9
14

P7
12

P8
13

22

24

5

4

6

7

8

9

1

2

3

SCL

SDA

Pin 9 - 0V GND

Pin 8 - No Connect

Pin 7 - 50/60 Hz

Pin 6 - Calibrate

Pin 5 - No Connect

Pin 4 - PWM

Pin 3 - SDA

Pin 2 - SCL

070304 - 13

Pin 1 - +5V

2

3

A/D Converter for Robots
Tilo Gockel

-

-

-

-
ten

ten

tsu(CS)

B7

B0B1B2B3B4B5B6B7

Conversion

operating sequence

 Data B
MSBMSB LSB

Hi-Z State

MSBLSB
(see Note B)
MSB

Previous Conversion Data A
A7

A7 A6 A5 A4 A3 A2 A1 A0

Hi-Z State

Don’t

11

(see Note A)

tconv
tsu(CS)

Access
Cycle B

8 8 765432765432

CLOCK
I/O

CS

OUT
DATA

Care

Sample
Cycle B

Access
Cycle C

Sample
Cycle C

twH(CS)

NOTES: A. The conversion cycle, which requires 36 internal system clock periods (17 s maximum), is initiated with the eighth I/O clock pulse
trailing edge after CS goes low for the channel whose address exists in memory at the time.

B. The most significant bit (A7) is automatically placed on the DATA OUT bus after CS is brought low. The remaining seven bits (A6–A0)
are clocked out on the first seven I/O clock falling edges. B7–B0 follows in the same manner.
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unsigned char count;
unsigned char addat = 0;
P1_B2 = 0; // clk
P3_B0 = 0; // Chip Select
P3_B0 = 1; //
//_wait(); // > 20 usek (50kHz)
P3_B0 = 0;
for(count = 0; count 

< 8; count++){
addat = addat << 1;
if (P1_B3 == 1) ++addat;
P1_B2 = 1;
//_wait();
P1_B2 = 0;
}
return addat;
}

-

-
-

(070134-I)unsigned char ReadADC1() {

1

2

10k
3

8

+5VDC

REF+ VCC

ANALOG

I/O CLOCK Px.x

Px.x

Px.x

070134 - 12

GND

DATA OUT

REF-

7

6
A7 A6 A5 A4 A3 A2 A1 A0

5

4

TLC549

C51

From Cassette Recorder 
to Robot Propulsion
B. Broussas

-

-

-

-

-

-

-

-

-

-

LB1630
VCONT

IC1

OUT2

OUT1IN1

IN2

NC

7

2

54

1 8

3 6

M1

400mA max.

M

C1

10
16V

+6V

070303 - 11

IN1

IN2

1
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-

-

-

OUT 6,0
PWM 0, SPEED, 255

-

OUT 6,1
PWM 0, (255-SPEED), 255

(070303-I)

CB220

IC2

SOUT

P15

P14

P13

P12

P11

P10

SIN

ATN RES

VIN

P0

21

23

P1

P2

P3

P4

P5
10

P6
11

20

19

18

17

16

15

P9
14

P7
12

P8
13

22

24

5

4

6

7

8

9

1

2

3

LB1630
VCONT

IC1

OUT2

OUT1IN1

IN2

NC

7

2

54

1 8

3 6

M1

400mA max.

M

C1

10
16V

+6V

070303 - 12

Truth table 
for LB1630 motor control IC.

IN1 IN2 OUT1 OUT2 Motor

H L H L Forward run

L H L H Reverse run

H H HiZ HiZ Stop

L L HiZ HiZ Stop

2

IR Close Object Detector
B. Broussas

-
-

-

-

-

- -

-
-



28 elektor electronics  -  7-8/2007

-

-

-

-
-

-
-

-

-

-

-

-

(070300-I)-

2

3

1
IC2.A

R2

10
k

R3

22
k

R4

10
k

R1

2
7

0

P1

10k
lin

+UB

C1

10n

C2

47
16V

R6

10
k

R7
22

k
R8

10
k

R5

2
7

0
P2

10k
lin

6

5

7
IC2.B

+U

IC2 = LM339

8

4

+U

IC1

IC3

070300 - 11

R

L

obstacle

PIR-Sensor
Abraham Vreugdenhil

-

-
-
-

-

1
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-

-
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-

(070189-I)

Sig + –

2

3

Light-seeking Robot
B. Broussas

-

-
-

-
-

-
-

+6V

BS1-IC

IC1

RES

PCI

PCO

PWR +5V

+V

E

GND

+V

E

GND

GND

P0

P1

P2

P3
10

P4
11

P5
12

P6
13

P7
14

7

6

8

9

4

3

1 5

2

R1 R2

C1

100n

C2

100n

C3

100n

C4

470
16V

070306 - 11

Servo

Servo
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-

-

-

-

POT

Right-
Stop LeftStop -

Move

-

LightDif

PULSOUT

-

-

• RightStop LeftStop

• Move

-

• POT

(070306-I)

-

-

-

PINS = 0

DIRS = %00001111

SYMBOL RightStop = 150

SYMBOL LeftSTop = 150

SYMBOL Move = 30

SYMBOL LightDif = b2

SYMBOL RightLDR = b6

SYMBOL LeftLDR = b7

Main :

POT 7, 128, LeftLDR

POT 6, 128, RightLDR

LightDif = RightLDR – LeftLDR

b 0  =  R ig htSto p  +  M o v e 

- LightDif

b1 = LeftStop - Move + LightDif

PULSOUT 0, b0

PULSOUT 1, b1

GOTO Main

POT
LeftLDR RightLDR

Bat’s Ear
Alexander Wiedekind-Klein

-
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-
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-
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-
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-

-

-

-

-

-

(070281-I)

2

1
3

IC1.A

1
5

6
4

IC1.B

1

12

13
11

IC1.D

1

8

9
10

IC1.C

1

R1

39
k

P1
10k

R5

470k

C1

150p

STI

1

3

2

4

R9

22
k

+5V

US TX
(40kHz)

US
+5V

(40kHz)
US

2

3

1
IC2.A

9

10

8
IC2.C

13

12

14
IC2.D

R3

56k R6

100k

C3

10p

C6

10p

C7

100n

C2

100n

R7

3k9 R2

4k7 D1

LL4448
R4

18
0k

R8

18
0k

C4

4 7
25V

C8

4 7
25V

V+

R10

22
kC9

100n

US RX

6

5

7
IC2.B

IC2

11

4

IC1

14

7

C5

100n

V+

070281 - 11

+5V

GND

CONTROL

IC1 = CD4001
IC2 = TL084

1

t1

t2

control input

analogue output

time
070281 - 12

2

t1

t2

control input

analogue output

time
070281 - 13

strong refection

3

t1

control input

analogue output

time
070281 - 14

1st maximum

2nd maximum
1rd maximum

4



32 elektor electronics  -  7-8/2007

An Inclinometer for Your Robot
C. Tavernier

www.tavernier-c.com

-

-
-

-

-
-

-

-

-
-

-

-

-

-

-

-

-

Y

R2

47

R1

22
0k

ADXL311

IC1

XOUTBIAS

YOUT

VDD

COM

NC

ST

NC

8

3

1

2

4 5

7

6

6

5

7
IC2.B

2

3

1
IC2.A

C2

47n

C3

47n

C1

100n

+6V...+12V

X

Y

C4

10n
8

4

IC2 = OP284

070305 - 11

R2

47

R1

22
0k

ADXL311

IC1

XOUTBIAS

YOUT

VDD

COM

NC

ST

NC

8

3

1

2

4 5

7

6

6

5

7
IC2.B

2

3

1
IC2.A

C2

47n

C3

47n

C1

100n

+6V...+12V

C4

10n
8

4

IC2 = OP284
C5

10
16V

070305 - 12

PIC16F876

RA4/T0CKI

RA3/AN3

RA5/AN4

RA1/AN1

RA0/AN0

RA2/AN2

RC3/SCL RC4/SDA

MCLR

IC3

OSC2

OSC1 RB0

RC6

RC7RC0

RC1

RC2 RC5

RB1

RB2

RB3

RB4

RB5

RB6

RB7

20

10

28

27

26

25

24

23

22

21

11

12

13

14

16

15

17

18

198

1

9

3

2

4

6

5

7

1
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Y

-

-
-

-
-

-

-

-

-

-
-
-

-

tilt = Adin(0)
tilt = tilt – 512 
‘ adjust accord-
ing to the voltage 
output
‘ when the incli-
n o m e t e r  i s 
horizontal

-

t i l t  = 
Adc _ Read(0)
tilt = tilt - 512 ‘  a dju st 
according to the voltage output
‘ when the inclinometer is 
horizontal

-

-

(070305-I)

R2

47

R1
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IC1

XOUTBIAS

YOUT

VDD

COM

NC
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NC
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IC2.A

C2

47n
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100n

+6V...+12VC4
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IC2 = OP284

CB220

IC3

SOUT
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P14
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SIN

ATN RES

VIN

P0

21

23

P1

P2

P3
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3

Positioning with Photodiode Arrays
Pascal Choquet

-

-

-

-

-

-

-
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Ele-

-

-
-

(070314-I)

K1

MAX232

T1OUT

T2OUT

R1OUT

R2OUT

R1IN

IC1

T1IN

T2IN

R2IN

C1–

C1+

C2+

C2–

11

12

10

13

14

15

16V+

V-

7

89

3

1

4

5

2

6

X1

4.9152MHz

C10

15p

C9

15p

C5

100n

C6

100n

K2

R2

1
0

k

R1

3
3

0

RX

TX

+5V

070314 - 11

RA5/AN4/SS/LVDIN

RC0/T1OSO/T1CKI

RC1/T1OSI/CCP2

RA3/AN3/VREF+

RA2/AN2/VREF-

RC3/SCK/SCL

RC4/SDI/SDA

PIC18F242

RA4/T0CKI

RC7/RX/DT

RC6/TX/CK

MCLR/VPP

RC2/CCP1

RB0/INT0

RB3/CCP2

RB1/INT1

RB2/INT2

RA0/AN0

RB7/PGD

RB6/PGC

RA1/AN1

RC5/SDO

RB5/PGM

IC3

OSC1 OSC2

RB4

20

1128

27

26

25

23

24

22

21

19

12

13

14
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18

17

16

15

8 9

1

3

2

4

6

5

7

MLX90255

A OUT

IC2

CLK

SI

5

3

1

4

2

C1

1
25V

C2

1
25V

C3
1

25V

C4

1
25V

Photodiode Array properties

Array MLX90255 TLS1301 TLS1401 TLS208R

Pixel (* see text): 128 (+ 4*) 102 128 512

Pitch (DPI): 385 300 400 200

Weighting: Cosine Equal Equal Equal

Length x width (μm): 200 x 66 85 x 77 63,5 x 55,5 120 x 70

Output (V): 0.125 - 2.4 0 - 2.0 0 - 2.0 0 - 2.0

Whiskers on Robots
Alexander Wiede-
kind-Klein

-

-

-
-

-

-

-

-
-

-

-

1
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(070282-I)

IC1.A
3

C

1

R

2
D

4

S
5

6

Q

Q

10
k

+5V

070282 - 11

SENSOR INPUT

RESET

IC1 = 74HC74

2 3

CO Sensor

•

Gas inletGas inlet

Cap / Working electrode
terminalActive charcoal filter

Gasket

Gas sensing layer

Water

Backing
Layer

Catalyst
Layer

Separator
(immersed by liquid
alkaline electrolyte)

Gas diffusion
control film

Can /
Counterelectrode

terminal

Washer

070187 - 12

2

3

1

IC1

AD708

R1

1k

R2

100k

C1

22

070187 - 11

Uout

TG
S

50
42

counter

working

Figure 1. Internal structure of the sensor.

Figure 2. A simple sample application circuit.
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•
• -

•
•

-

•
•
•

(070187-I)

-

Compass Sensor 
for Lego Mindstorms NXT
Zeno Otten

-

-

-

-

Robot Compass
CMPS03

Module
GND

+5V

SCL SDA

9

1

2 3

82
k

82
k

SCL

SDA

070156 - 11

GND

4

I2C NXT SCL

+V

I2C NXT SDA

NXT 4V3

NXT GND

5

6

3

-

-

-

-
-

-

-

- (070156-I)

References

[1] Compass sensor for Lego RCX, Elektor
Electronics July/August 2002

[2] Devantec: http://www.robot-electronics.
co.uk/shop/Compass_CMPS032004.htm

[3] BricX: http://bricxcc.sourceforge.net/
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Ultrasonic
Distant Obstacle Detector
B. Broussas
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-
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(070236-I)
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BC548B
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R1

4k
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0
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22n
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560p
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470n

C5

100
15V
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220k
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IC1.B
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IC1 = 74HC14
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détection

Obstacle

070236 - 12

1

2



38 elektor electronics  -  7-8/2007

Light Sensing with an LED
Andreas Grün

-
-

-

-

-

-

-

-

-

(070356-I)

Web link

[1] www.merl.com/publications/TR2003-035/
T1

R1

070356 - 11

VCC

Listing   Example program:

#include <avr/io.h>
#include <avr/interrupt.h>

#define LEDPIN 0x40   // LED on PB6

int main()
{
  unsigned char cr=0,cb=0;
  DDRB = 0x00;        // PORTB input
  DDRA = 0xff;        // PORTA output for display LEDs
  PORTA = 0;          // off
  PORTB = LEDPIN;     // PB6 hi

  sei();

  while(1)
  {
    if((PINB & LEDPIN) == 0)  // discharge complete
      {
        PORTB = LEDPIN;  // PB6 hi
                         
                         // multiple times 

to get enough charging time
        DDRB |= LEDPIN;  // PB6 output and hi, charges LED
        DDRB |= LEDPIN;  // PB6 output and hi, charges LED
        DDRB |= LEDPIN;  // PB6 output and hi, charges LED
        DDRB |= LEDPIN;  // PB6 output and hi, charges LED

        DDRB &= ~LEDPIN; // PB6 input, still charging w/ pullup
        PORTB = 0;       // switch off pullup
        PORTA ^= LEDPIN; // toggle PORTA for display LEDs
      }
  }
  
  return(0);
}

photoI

070356 - 12

IN

070356 - 14

VCC

070356 - 13

1

2

3

4
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MotoBox

-

-
-

-

-

-

Drives stepper, DC and servo motors

Joseph Zamnit (MCAST, Malta)

Before a robot moves, no matter if that’s walking, swimming, 

cruising a maze or tearing up asphalt, you need to address the 

interfacing and driving of different types of motors. Developing 

the relevant algorithms will increase project development time 

as tweaks and adaptations seem to be necessary for each 

new application. This project solves these issues by presenting 

a generic motor driver board that can drive three different 

types of motors, stepper, DC and servo, without having to 

program the algorithm for each motor. MotoBox is ideal 

for newcomers to robotics as well as for old hands 

who can use the board for prototyping and 

development. The board can also be used with 

two different types of motors simultaneously! 

MotoBox Specifications

• Drives 3 types of motors:

• bipolar stepper motors

• DC motors

• servo motors

• Motor actuated using serial port @ 9600,N,1

• Up to 13.8V supply for motors

• Easy to use command set

• Current monitoring, up to 2 A (DC and servo motor) 

or 4 A (stepper motor)

• LED indicator: green ‘ok’, red ‘error’

• Individual control of each motor driver bridge
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Table 1. Driver options chart
Motor header function

Output

Motor 1 Motor 2

μC Pin RB3 RB2 RB1 RB0 RB7 RB6 RB5 RB4

Header pin 2 3 4 5 2 3 4 5

Mode

Stepper driver
Each output 

drives a motor phase
Each 

output drives a motor phase

DC motor driver (1)

Servo driver (2) (3) P(4) P(4) (3) (3) P(4) P(4) (3)

(1) Differential drive
(2) Use the ground pin on the connectors for the servo
(3) Allows 2 servos to driven simultaneously with the same signal
(4) Used to power servo motor

Figure 1. Circuit diagram of Motobox, the ‘one size fits all’ controller for motors typically used in robots.



42 elektor electronics  -  7-8/2007

-

-

-
-

-

-

-

-

-

-

Table 2. Command syntax
Command Command Description

1 ST1FOR Stepper 1 cw

2 ST1BAK Stepper 1 ccw

3 ST2FOR Stepper 2 cw

4 ST2BAK Stepper 2 ccw

5 STBFOR Both steppers cw — simultaneously

6 STBBAK Both steppers ccw — simultaneously

7 STSYNC Get both steppers in same position in case of slip

8 AMSTOP Emergency stop. Stop All motors — e.g. overcurrent

9 ST1FXX Turn stepper 1 xx (999 steps max) positions cw

10 ST1BXX Turn stepper 1 xx (999 steps max) positions ccw

11 ST2FXX Turn stepper 2 xx (999 steps max) positions cw

12 ST2BXX Turn stepper 2 xx (999 steps max) positions ccw

13 DC2FOR DC motor 2 ON/cw

14 DC2BAK DC motor 2 ON/ccw

15 DC2OFF DC motor 2 OFF

16 DC1FOR DC motor 1 ON/cw

17 DC1BAK DC motor 1 ON/ccw
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Figure 2. Component mounting plan of the PCB designed for Motobox. The copper track layout is a 
free download from the Elektor website.
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18 DC1OFF DC motor 1 OFF

19 DCBFOR DC both motors cw

20 DCBBAK DC both motors ccw

21 DCBOFF DC both motor OFF

22 SV2FOR Servo 1 cw

23 SV2BAK Servo 1 ccw

24 SV2MID Servo 1 centre position

25 SV2HLD Servo 1 hold

26 SV1FOR Servo 2 cw

27 SV1BAK Servo 2 ccw

28 SV1MID Servo 2 centre position

29 SV1HLD Servo 2 hold

30 MTYPEX Return motor type

31 STDELX Configure stepper motor delay

32 ECHOST Configure echo. Default = ON

33 AMONXX All motors ON

34 MONOFF Do not monitor current consumption

35 CMONON Monitor current consumption

36 RESUME Enable Motors after overcurrent condition

COMPONENTS LIST

Resistors
R1-R4,R6,R7 = 10k
R5,R8,R15 = 4k 7
R9,R10 = 0.22  5W
R11,R13 = 330
R12,R14 = 470
R16 = 5k 6
R17 = 1k 5

Capacitors
C1 = 100μF 40V radial
C2-C5,C10,C11,C13,C15-C19,C21 = 100nF
C6-C9 = 1μF 25V radial
C12,C14 = 220nF
C20 = 47μF 25V radial
C22 = 10μF 25V radial
C23 = 100nF

Semiconductors
D1-D12 = 1N5400
D13 = 1N4148
D14,D15 = bicolour LED, 5mm, 2 terminals
D16 = LED, 5mm
IC1 = PIC16F628-04/P, programmed, order 

code 070129-41
IC2 = 78L05
IC3 = MAX232
IC4,IC5 = L298N with heatsink for 

Multiwatt15 case (mouser.com)
IC6 = LM358
K1,K5-K10 = 2-way PCB terminal block, 

lead pitch 5mm
K2 = 3-way SIL pinheader
K3 = 9-way sub-D socket (female), 

angled pins, PCB mount
K4 = 4- way SIL pinheader
PCB, ref. 070129-1
PIC source & hex code files, free 

download # 070129-11.zip from Elektor 
website.
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Author’s websites and email address

http://telecomms.no-ip.org

www.mcast.edu.mt

jozamm@gmail.com

Web links

www.microchip.com

www.st.com/stonline/products/literature/
ds/1773.pdf

-
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Figure 3. How to connect up your motors.
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zBot: 10-A Power Stage for DC Motor

Jens 
Altenburg

-
-

-

-

-

-

-

dcm.c
 (070172-I)

[1] The complete document called 
Zbot — the Robot Experimental Platform 
is available for free downloading from the 
Elektor Electronics website. The file number is 
070172-11.zip (July/August 2007).
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Complete Stepper Motor Driver

Hesam Moshiri
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M1 = 5V Stepper Motor Table 1
Step angle 
(degrees)

Steps per 
revolution

0.72 500

1.8 200

2.0 180

2.5 144

5.0 72

7.5 48

15 24

Table 2. Full-step mode.

Rotation to the right 
(cw) Step Winding A Winding B Winding C Winding D Rotation to the left 

(ccw)

§
1 1 0 0 0

£2 0 1 0 0

3 0 0 1 0

4 0 0 0 1

Table 3. Half-step mode.

Rotation to the right 
(cw) Step Winding A Winding B Winding C Winding D Rotation to the left 

(ccw)

§
1 1 0 0 0

£
2 1 1 0 0

3 0 1 0 0

4 0 1 1 0

5 0 0 1 0

6 0 0 1 1

7 0 0 0 1

8 1 0 0 1



477-8/2007  -  elektor electronics

-

-

-

(070228-I)

Controlling Servos
Using a PIC 
programmed in 
Basic, a Basic 
Stamp or a Cubloc
C. Tavernier

-

-
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•

•

1.5 ms

10 ... 20 ms
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10 ... 20 ms

-45
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Listing 1

 ‘ Basic Stamp I and II or in 

Basic programmed PIC version

loop:

for b2 = 100 to 200

for b3 = 1 to 5

pulsout 

0,b2  ‘ servo connected to port P0

pause 15

next

next

goto loop

Listing 2
 ‘ Cubloc Version

Const Device = CB220
Dim Position As Integer
Low 5    
‘ Servo is connected to port P5
Do

For Position = 2300 to 
Position = 4300 Step 20

Pwm 0, Position, 32768
Delay 100

Next
Loop

PIC12C508 Stepper Motor Controller
C. Tavernier

www.tavernier-c.com

-
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-
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-
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Table 1. Programming step duration 
by modifying a constant used in the 
program.

Binary Step
constant

duration

10010010 1 ms

10010011 2 ms

10010100 4 ms

10010101 8 ms

10010110 16 ms

10010111 32 ms
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Features

• Motor supply voltage 12 V to 30 V DC

• Delivers up to 3 amps continuous output

• PWM frequency adjustable from 1.16 kHz to 35.1 KHz 

• PWM continuously adjustable by pot

• Duty cycle 0 to 100%

• Direction control by switch

• Shorted load protection

• Thermal shutdown

• No SMD components

• No microcontroller

1

2

3 Amp PWM DC Motor Controller
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COMPONENTS LIST

Resistors
R1 = 10k
R2,R4 = 18k
R3 = 2k 2
R5 = 330
R6 = 2k 7
R7 = 1k 5
P1 = 10k  potentiometer
P2 = 100k  preset

Capacitors
C1,C2,C4,C5,C7, C9, = 100nF

C3 = 18nF
C6,C8 = 100μF 63V

Semiconductors
D1,D2 = LED
IC1 = SG3525AN
IC2 = LMD18200
IC3 = L7805ACV

Miscellaneous
K1,K2,K3 = 2-way PCB terminal block, lead 

pitch 5mm
S1 = slide switch
PCB, ref. 060339-1 

from www.thepcbshop.com

Driving Higher Power DC Motors

B. Broussas
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Driving Stepper Motors: KISS
Without using a 
specialised IC
B. Broussas
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Web Link

L293 spec. sheet

http://www.st.com/stonline/books/pdf/
docs/1328.pdf

-

-

-

=1

CCLK

J

K

J

K

Q

Q
S

R

XOR

070299 - 12

JK FLIP-FLOP

A

B
S

SBA

000

110

101

011

KJCLK

x1

0X

X0

1X

11

X

0

1

0

1

Qo

X

1

1

0

0

Qo

X
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Table

Step number 1 2 3 4

Winding 1 1 1 0 0

Winding 2 0 0 1 1

Winding 3 1 0 0 1

Winding 4 0 1 1 0

2

Robot Footballer
by Julian Straub

-
-

-

-

-

-iron core

spring
coil

ABS rod

070316 - 12

a b1
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PIC Indicator Relay
Herbert Musser
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Catapult for Robots ...or Other Uses
Pascal Liégeois
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Sw1
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R

electromagnet

Figure 1. The catapult electronics.

Figure 2. Operating diagram of the catapult.
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(070210-I)Figure 3. Mechanical construction details.
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Servo to Motor Conversion
Paul Goossens
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Driving Stepper Motors
Using a Basic Stamp 
or a PIC programmed 
in Basic
C. Tavernier
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+U motor

L3 L1

L2 L4

Table 1

Step number 1 2 3 4

Winding 1 1 1 0 0

Winding 2 0 0 1 1

Winding 3 1 0 0 1

Winding 4 0 1 1 0

 ‘ Control of a unipolar stepper motor
‘ The step number is put in w1
‘ The rotation direction is defined by b0

‘ Variable’s definition

Symbol direction = b0
Symbol incr = w1
Symbol index = w2
Symbol delay = b6

‘ Initialization

dirs = %00000011
pins = %00000001
b1 = %00000001

 ‘ Here the application program must initialize
 ‘ incr, direction and delay with the required values

if direction = 0 then incrincr
b1 = b1 ^ %00000011

incrincr:
for index = 1 to incr

pins = pins ^ b1
b1 = b1 ^ %00000011
pause delay

next
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respectively seven-way or eight-way inte-
grated power Darlingtons normally used to 
drive relay coils. The required software is 
very simple, thanks to a couple of tips sug-
gested by Parallax (the manufacturer of the 
Basic Stamp).

The fi rst is to note that the status of wind-
ings 1 and 2 on the one hand, and wind-
ings 3 and 4 on the other, is always opposite, 
as indicated in the attached table. Because of 
this, the motor can be driven using just two 
of the Basic Stamp outputs, as shown in the 
very simple circuit we are suggesting.

Windings 1 and 3 are driven from two lines 
of the Basic Stamp port, after amplifi cation 
by the ULN2003 (or 2803). Windings 2 
and 4 receive these signals after inversion, 
performed using two of the spare ampli-
fi ers in the ULN2003 (or 2803), which is 
overkill but perfectly practical. Note the 
presence of the two essential 1 k  pull-up 
resistors, connected to the outputs of the 
amplifi ers in the ULN2003 (or 2803), as 
the Darlingtons are only open-collector.

The second tip suggested by Parallax con-
sists of directly calculating the sequence of 
signals to be applied to the Basic Stamp’s 
P0 and P1 outputs, rather than getting 
these data from a table. All that’s actually 

being used and the load it 
is driving.
To be as general as possible, note that 
this example of code has been written in 
Basic Stamp I language. So it is fully trans-
posable, without restriction, to any other 
type of Basic Stamp, as well, of course, as 
to any PIC programmed in Basic, since the 
majority of Basic compilers for PICs are 
compatible with the Basic Stamp I lan-
guage. It can likewise be easily migrated 
to a PicBasic or a Cubloc from Comfi le 
Technology.

(070237-I)

needed 
is a simple XOR logic func-
tion, as shown in the program 
listing.
This short example of code may be 
included as is into a more complete appli-
cation. As can be seen, it makes the step-
per motor connected as shown in the 
fi gure turn through the number of steps 
previously loaded into w1. The direction 
of rotation is determined by the contents 
of b0. If b0 is anything other than 0, the 
motor turns one way; if not, it turns the 
other way. This program also lets us defi ne 
the wait time between each step, by means 
of the data used in the PAUSE instruction; 
the only proviso is not to reduce this delay 
too much, taking into account the motor 
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Which Brain for my Robot?
A mini practical guide
C. Tavernier

www.tavernier-c.com

More than any other electronics project, these days a robot can 
virtually not manage without at least one microcontroller to run it. 
So of course this raises the question of how best to select one, and 
this article is here to help you in this delicate task. Although the 
simplest robots can get by with virtually any type of microcontroller 
programmed in the language of your choice, as the complexity 
of the robot increases, it becomes clear that certain ICs are 
more suitable than others for a purely robotic application.

-

-
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Table 1: Pinout for the Basic Stamp 2 in the 24-pin package, adopted by many of its 
competitors (Basic Atom 24, Cubloc CB220, Javelin Stamp, among others).

Name Pin no. Function

SOUT 1 Programming output (PC serial port)

SIN 2 Programming input (PC serial port)

ATN 3 Programming input (PC serial port)

VSS 4 et 23 Ground

P0 à P15 5 à 20 Input/output ports

VDD 21 5 V stabilized output (input if VIN is too low)

RST 22 Manual external reset input (if required)

VIN 24
Unstabilized positive supply from 5–15 V
(12 V for 2E, 2SX, and 2P24)

Photo 1. Though it’s been a bit left behind now, here’s the father of all the Basic Stamps, 
the Basic Stamp 1.

Figure 1. The physical appearance, 
dimensions, and pinout of the Basic 

Stamp 2 have been taken up by many of its 
competitors: Basic Atom 24, Javelin Stamp, 

Cubloc CB220 amongst others.
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SHIFTOUT
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Table 2: Principal characteristics of the various Basic Stamps and the Javelin Stamp.

Parameter Basic Stamp
2

Basic Stamp
2SX

Basic Stamp
2E

Basic Stamp 
2P24

Basic Stamp 
2P40 Javelin Stamp

Microcontroller PIC16C57 SX28 SX28 SX48 SX48 SX48

Clock frequency 20 MHz 50 MHz 20 MHz 20 MHz 20 MHz 25 MHz

Program memory (bytes) 2 K 8 x 2 K 8 x 2 K 8 x 2 K 8 x 2 K 32 K

Program memory
(instructions)

500 4 000 4 000 4 000 4 000 –

Working memory (bytes) 32 32 32 38 38 32 K

Scratch memory (bytes) – 64 64 128 128 –

Speed (inst./sec.) 4 000 10 000 4 000 12 000 12 000 8 500

Number of Basic instructions 36 39 39 55 55 0 (Java)

Parallel inputs/outputs 16 16 16 16 32 16

Max. source/sink current per
output

20/25 mA 30/30 mA 30/30 mA 30/30 mA 30/30 mA 30/30 mA

Max. source/sink current
per chip / per group of 8
inputs/outputs

40/50 60/60 60/60 60/60 60/60 60/60

Programming interface
PC serial port
9,600 baud

PC serial port
9,600 baud

PC serial port
9,600 baud

PC serial port
9,600 baud

PC serial port
9,600 baud

PC serial port
28,800 baud

Supply voltage 5 - 15 V 5 - 12 V 5 - 12 V 5 - 12 V 5 - 12 V 5 - 24 V

Operating current 8 mA 60 mA 20 mA 40 mA 40 mA 80 mA

Stand-by current 100 μA 200 μA 100 μA 400 μA 400 μA stand-by mode
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Photo 2. The Basic Stamp’s offspring.
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Figure 2. Internal architecture of the Cubloc CB220.

Figure 3. Internal architecture of the Propeller – impressive, and allowing true multitasking.

Photo 3. The PicBasic (right) marked Comfile Technology’s entry into the world of these special 
microcontrollers. It wasn’t yet pin-compatible with the Basic Stamp 2 (left).
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Table 3: Principal characteristics of the various Cublocs.

Parameter CB220 CB280 CB290 CB405

Microcontroller ATmega128 ATmega128 ATmega128 ATmega2560

Clock frequency 18.432 MHz 18.432 MHz 18.432 MHz 18.432 MHz

Program memory 80 K 80 K 80 K 200 K

Dynamic memory (RAM)
2 K (Basic)
1 K (Ladder)

2 K (Basic)
1 K (Ladder)

24 K (Basic)
4 K (Ladder)

51 K (Basic)
4 K (Ladder)
55 K (pile)

Data EEPROM 4 K 4 K 4 K 4 K

Speed (instr./s) 36,000 36,000 36,000 36,000

Inputs/outputs 16 49
91 (33 entrées, 32 sorties et
26 entrées/sorties)

64

Serial ports 1 RS-232 1 TTL 1 RS-232 1 TTL 1 RS-232 1 TTL 4 RS-232

ADC (10-bit) 8 channel 8 channel 8 channel 16 channel

DAC (16-bit, PWM) 3 channel 6 channel 6 channel 12 channel

External interrupts – 4 4 4

Fast counters 2 x 32 bits 2 x 32 bits 2 x 32 bits 2 x 32 bits

Real-time clock – – Oui –

Supply voltage 5 - 12 V 5 V 5 V 5 V

Operating current 40 mA 40 mA 70 mA 50 mA

Package
24-pin DIL
(BS2 compatible)

64-pin module 108-pin module 80-pin module

Photo 4. The Cubloc CB220 (right) is directly interchangeable with the Basic Stamp 2 (left).
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Addresses

URL Company Comments

www.atmel.com Atmel
Manufacturer of AVR
microcontrollers

www.basicmicro Basic Micro Manufacturer of Basic Atom

www.comfile.co.kr/english2/ ‘PicBasic’ website Manufacturer of PicBasic

www.comfiletech.com
Comfile Technology
General site

Manufacturer of Cubloc

www.microchip.com Microchip
Manufacturer of PIC
microcontrollers

www.oopic.com Savage Innovations Manufacturer of OOPic

www.parallax.com Parallax
Manufacturer of: Basic Stamp,
Javelin Stamp, Propeller

www.tavernier-c.com – Author’s website

Photo 5. The development tools for Basic 
Stamp and Cubloc include a very useful 

editing terminal.

Photo 6. The Propeller development tool 
showing an example of Spin — not exactly a 
barrel of laughs, but the results are worth the 

effort!

Photo 7. The OOPic development tool 
allows graphical interaction 

with the objects used by the program.

Servo Control from a PC
Bas Lijten

-

-

- -
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Manufacturer of the controller:
http://www.lynxmotion.com

-

-

-

-

-
-

Propeller Prototyping Board 
for BoeBot
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Figure 1: The circuit diagram of the Propeller prototyping board.
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Figure 2: The board layout is single-sided. If you expect to use the prototyping area a lot then a 
double-sided through-hole plated version would be preferable.

Components list

Resistors
R1 = 270
R2 = 10k

Capacitors
C1,C2 = 10 F 16V radial
C3,C4,C5 = 100nF

Semiconductors
IC1 = LM2937ES-5.0
IC2 = LM2937ES-3.3
IC3 = 24LC256
IC4 = Propeller chip P8X32A-D40

(Parallax)

Miscelllaneous
X1 = 5MHz quartz crystal
K2 = 5-way SIL pinheader
K3 = 4-way SIL pinheader
S1 = on/off switch
S2 = 1 make contact
4 pcs 3-way SIL pinheader

PCB, order code 070275-1 from Elektor
SHOP
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Web Link:

Figure 3: This message confirms that the Propeller Tool has made a connection 
and the fun can begin!

‘TEAclipper’
Postage-stamp Programmer
Richard Hoptroff

-
-
-
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LPC900 programmer
Jürgen Wickenhäuser
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- -

COMPONENTS LIST

Resistors
R1 = 240 SMD (0805)
R2 = 390 SMD (0805)
R3,R4,R7,R9,R11,R12,R13 = 1k SMD (0805)
R5,R6,R8,R10 = 220k SMD (0805)

Capacitors
C1 = 4μF7 25V SMD (1206 or 1210)
C2 = 10μF 6V SMD (1206 or 1210)
C3 = 100nF SMD (0805)
C4,C5,C6,C7,C8 = 1μF SMD (0805)

Semiconductors
D1 = GF1M

T1 = BC857 SMD (SOT23)
LED1,LED2 = LED, red, SMD (0805)
IC1 = LM317 SMD (SO8)
IC2 = 74HCT00 SMD (SO14)
IC3 = MAX3232 (SO16)

Miscellaneous
K1 = mains adaptor socket for PCB

mounting
K2 = 9-way sub-D socket, angled, PCB

mount
K3 = 5-way SIL pinheader
PCB, ref. 070084-1, from www.thepcbshop.

com
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Figure 1. ‘Code Architect’ is a free tool that makes using 
the LPC900 microcontroller very straightforward.
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Figure 2. Circuit of the LPC900 programmer.
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plan for the printed circuit board.
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References and links

[1] http://www.standardics.nxp.com/pro-
ducts/lpc900 (NXP, manufacturer of the
LPC900 family).

[2] http://www.esacademy.com (Embedded
Systems Academy: Flash Magic, Code
Architect).

[3] ELEKTOR RFID Reader (using an LPC936),
Elektor Electronics, September 2006,
p. 26.

[4] http://www.wickenhaeuser.de (μC/51
compiler, demonstration version).

[5] http://www.geo-precision.com (geotech-
nical research and development).

Figure 4. Initialisation specific to the LPC900 requires just five instructions.

Figure 5. The μC/51 compiler uses a well-structured classical ‘make’ system.

Figure 6. Flash Magic is a free tool for programming LPC microcontrollers. Figure 7. Settings for the RTS and DTR signals 
in the Flash Magic terminal program.
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Low2 Cost USB Demo Board
C your way 
through USB
Martin Valle

Slick graphics, reading 
analogue values and making 
them appear in graphs, 
cockpit-style meters and dials, 
all on USB… How do they do it?

-

-

-
-
-
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Figure 1. Schematic of the USB demo board.

USB Quick & Easy

• 2 analogue inputs (1 on pot)

• 2 digital inputs (switches)

• 4 digital outputs (LEDs)

• 1 (one) IC: PIC18F4550 (available 

ready-programmed)

• Full suite of software building blocks

• Project software for Builder C++ 6

• Demo program for 2-channel A/D 

with graph/meter readout on PC

Figure 2. Device Manager showing the installation of the PICDEM FS USB Demo Board.
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Figure 3. PICDEM FS USB tool showing the board (device) connected.

Figure 4. Demo Mode of the Pdfsusb tool.
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Figure 5. Two ADC Channels and USB of the PIC in action.

Listing 1.
/** D E F I N I T I O N S *****************************************/

#define EP0_BUFF_SIZE          8   // 8, 16, 32, or 64

#define MAX_NUM_INT            1   // For tracking Alternate Setting

/* Parameter definitions are defined in usbdrv.h */

#define MODE_PP                _PPBM0

#define UCFG_VAL               _PUEN|_TRINT|_FS|MODE_PP

//#define USE_SELF_POWER_SENSE_IO

//#define USE_USB_BUS_SENSE_IO

Optimised STK200/300 Programmer
for AVR Micros
Hesam Moshiri

-

-
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-
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Satnav for Robots
GPS guidance 
for autonomous 
vehicles
Ulli Sommer

A (frequently unfulfilled) 
ambition of every robot builder 
is to make their machine 
capable of autonomous 
navigation. This is an ideal 
application for a GPS receiver 
module: these have recently 
become very cheap to buy. 
Our GPS-based navigation 
system is built around an 
ATmega32, programmed 
using BASCOM BASIC. It 
communicates with the outside 
world using an I2C bus.

How to program track points

Before attempting any autonomous journeys we must program a

series of set coordinates (‘track points’) into the navigation system.

The first step is to replace the GPS mouse with a (null modem) data

cable, connected to a PC. On the PC, start up a terminal emula-

tor program such as Hyperterminal. A terminal emulator is also

included in the BASCOM package.

The interface parameters must be set as for the mouse (i.e., to

4800 baud). When connection has been set up, press the reset and

programming buttons simultaneously. Then first release the reset

button and then the programming button around a second later.

You should see a welcome message (which indicates how to get

help) and a prompt on the terminal.

The following commands are also available: ‘Data’ lists the stored

GPS data; ‘Input’ allows the GPS data to be edited; and ‘Reset’

restarts the navigation system.

The coordinates of the track points can be determined using a sep-

arate GPS system; alternatively, the robot can be moved manually

to each track point in turn and the coordinates read off the LCD.

With the track point data programmed in, the robot can be left to

its own devices!
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Figure 2. Prototype navigation system printed circuit board for autonomous robots.
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Figure 1. The ATmega32 communicates with the compass and the LCD over an I2C bus; the GPS mouse is connected via RS-232. 
The PCF8574 I2C interface chip takes on the task of accepting a control byte and making it available on pins 33 to 40 of the ATmega.
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Web links

[1] http://www.mcselec.com

[2] http://www.elektor-electronics.co.uk

[3] http://www.kanda.com

[4] http://www.robot-electronics.co.uk

[5] http://www.nxp.
com/cgi-bin/pldb/pip/pcf8574

2

I2cstart
I2cwbyte &H7A (address of 
PCF8574: see data sheet for 
addressing scheme)
I2cwbyte 1 (track point number)
I2cstop

-

-

-

compass

RS232
GPS

I2C
I2C track point

assignment

go left
go right
target OK

RST

LEFT RIGHT

GPS-BOT-DRIVE PRG

070350 - 13

Figure 3. Simplified block diagram of the navigation system. The buttons are used when 
programming. Commands for the motors are output on two port pins.

PCF8574
IC4

S
D

A

S
C

L

IN
T

P
0

15

16

P
1

P
2

P
3

P
4

P
5

10
P

6
11

P
7

12

14 13

A
0

A
1

A
2

4

8

5 6 79

1 2 3

K8

10k

+5V

LC DISPLAY
16 x 4

V
S

S

V
D

D

R
/WV
O R
S

D
0

D
1

D
2

10
D

3

11
D

4

12
D

5

13
D

6

14
D

7

1 2 3 4 5 6
E

7 8 9

070350 - 12

S
D

A

S
C

L

+5
V

G
N

D

Figure 4. The LCD is driven over an I2C bus, 
the PCF8574 interface chip making a second 

appearance in the circuit (see Figure 1).

GPS mouse data

A typical data packet received from a GPS mouse using the simple $GPGGA protocol
might appear as follows.

$GPGGA,191410,5212.9324,N,00007.5930,E,1,04,4.4,11.5,M,48.0,M,,*73

Here ‘$GPGGA’ is the protocol type, ‘191410’ the time, ‘5212.9324,N’ the latitude,
‘00007.5930,E’ the longitude, ‘1’ indicates that the reading is valid and ‘04’ is the number
of satellites in view. As you can see, this covers all the information we need. All we need to
do is switch the GPS mouse to the $GPGGA protocol and set the communication speed to
4800 baud. Other protocols should be disabled, and the reporting interval set to approxi-
mately 1 s. The settings are made using the software provided with the GPS mouse.

    Protocol

  Time

Latitude Longitude

measurement quality (0=insufficient, 1=ok)

no. of visible satellites

Motor_l Motor_r Function
0 0 STOP

1 1 straight on

1 0 turn left

0 1 turn right
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Serial Interface for the Propeller
Simple and 
inexpensive
Luc Lemmens
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+3V3

GND

COMPONENTS LIST

Resistors
R1,R2,R4,R5,R7 = 10k
R3 = 4k 7
R6 = 1k

Capacitors
C1 = 10nF

Semiconductors
T1,T2 = BC547
T3 = BC557

Miscellaneous
K1 = 9-way sub-D socket (female), angled

pins, PCB mount
K2 = 5-way SIL socket
PCB, ref. 070276-1 from www.thepcbshop.

com
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USB Converter
Jörg Schnyder
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R5 and R6 for other 
output voltages:

6V:
R5 = 47k, 
R6 = 9,1k

12V:
R5 = 110k, 
R6 = 10k

15V:
R5 = 130k, 
R6 = 9,1k

1

2
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Web link

Author’s homepage: www.systech-gmbh-de

components list 
(for UO = 9 V)

Resistors
R1,R2,R3 = 1
R4 = 220k
R5 = 82k
R6 = 10k

Capacitors
(SMD 1206)
C1 = 100nF
C2 = 2nF2
C3 = 22pF
C4 = 100nF
C5 = 1nF5
(tantalum SMD 7343)
C6 = 68μF 20V
C7 = 68μF 20V
C8 = 68μF 20V
C9 = 47μF 16V

C10 = 47μF 16V

C11 = 68μF 20V

Inductors
L1 = 820μH (SMD CD105)

L2 = 47μH  (SMD 2220)

Semiconductors
D1 = SK34SMD (Schottky)

IC1 = LM3578AM (SMD SO8)

Miscellaneous
K1 = 2-way PCB terminal block, lead pitch 

5mm (optional)

K2 = USB-B connector

PCB layout, free download from Elektor 

website, 070119-1.pdf
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zBot: Solar/Battery Power Supply
Jens Altenburg
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[1] The complete document called 
Zbot — the Robot Experimental Platform 
is available for free downloading from the 
Elektor Electronics website. The file number is 
070172-11.zip (July/August 2007).

-
-

-

3-A Wide-input 
Adjustable Switching Regulator
Luc Lemmens

-

-

-

-

p

-
-

p

-
-

-

UO

UO Sense

UI

PTN78060

GND

INH ADJ SNS

GND

VI VO VO VO

1

2

3 4 5

7

6

RSET

0W05
1%

INH

C1 C2

100

070115 - 11

RL

Device Vin Vout

PTN78060Wa(x)
7
to 36 V

2.5 
to 12.6 V

PTN78060HA(x)
15
to 36 V

11.85 
to 22.0 V

PTN78060AA(x)
9
to 29 V

–15 
to –3V Device

VO (desired)
(V)

RSET (standard value) 
(k )

VO (actual)
(V)

VI range 
(V)

PTN780x0W

2.5 Open 2.5 7 to 25

3.3 78.7 3.306 7 to 33

5.0 21.0 4.996 7 to 36

12.0 0.732 12.002 14.5 to 36

PTN780x0H

12.0 383 12.000 15 to 36

15.0 15.0 14.994 18 to 36

18.0 4.42 18.023 21 to 36

22.0 95.3 21.998 26 to 36
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Datasheets

http://focus.ti.com/docs/prod/folders/print/
ptn78060h.html

http://focus.ti.com/docs/prod/folders/print/
ptn78060w.html

http://focus.ti.com/docs/prod/folders/print/
ptn78060a.html

Paul 
Goossens

-
-

-
-

-

-

-

-

-

-

-

-
-

-

Paralleling LiPo Batteries
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Switch-Mode 555 Supply
Martijn Geel
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Voltage Stabiliser
Alexander Wiedekind-Klein
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Paul Goossens
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T1 = FDS6911
D2, D3 = MBRS540T3G

Table 1.

JP1 JP2 Number of 
cells

Closed Closed 1

Open Closed 2

Closed Open 3

Open Open 4
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COMPONENTS LIST

Resistors
R1,R2,R6 = 10k  (SMD 0805)
R3,R4 = 100k  1% (SMD 0805)
R5 = 0.18  0.25W (SMD 1210), e.g. Digikey 

P.18SCT-ND

Capacitors
C1,C2 = 10 F 25V (SMD 12010)
C3,C4.C5 = 100nF (SMD 0805)
C6 = 47nF (SMD 0805)

Semiconductors
D1 = BAT54 (SOT-23)
D2,D3 = MBRS540T3G (SMC), e.g. Digikey 

MBRS540T3GOSCT-ND
IC1 = MAX745
T1 = FDS6911 (SOIC12), e.g. Digikey 

FDS6911CT-ND

Miscellaneous
L1 = 22μH (JW-MILLER PM2110-220K-RC), 

e.g. Digikey M8760-ND
JP1,JP2 = jumper with 2-way SIL pinheader
PCB, order code 070273-1 from Elektor 

SHOP)

PWM Voltage Dropper
Von Stefan Brandstetter
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Dual Battery
For enhanced 
operational
reliability
Paul Goossens
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Components list
(all R and C: SMD 0805 case)

Resistors
R1,R2,R5,R6 = 100k
R3,R7 = 1M
R4,R8,R9 = 10k
R10,R11 = 1k

Capacitors
C1-C6 = 100nF

Semiconductors
D1-D4 = BAT54 (SOT-23)
D5,D6 = LED rood (SMD 1206)
IC1,IC3 = 4093 (SOIC-14)
IC2,IC4 = LM809M3-4.38 (SOT-23)
T1,T2 = IRF7329 (SOIC-8)
T3-T6 = FDV301N (SOT-23)

Miscellaneous
Connecting wires
PCB no. 070343-1 (see www.elektor-

electronics.co.uk)

Multi-purpose NiCd & NiMH Charger
C. Tavernier

www.tavernier-c.com

-
-

-

-

-

-

C
I C t t

I C -
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*

*

see text*

Table 1. Programming charge time via PGM2 & PGM3.

Maximum charge 
time (min) PGM3 PGM2

22 V+ REF

33 V+ BATT–

45 O/C REF

66 O/C BATT–

90 REF REF

132 REF BATT–

180 BATT– REF

264 BATT– BATT–

Table 2. Programming number of cells via PGM0 & PGM1.

Number
of cells PGM1 PGM0

1 V+ V+

2 O/C V+

3 REF V+

4 BATT– V+

5 V+ O/C

6 O/C O/C

7 REF O/C

8 BATT– O/C

9 V+ REF

10 O/C REF

11 REF REF

12 BATT– REF

13 V+ BATT–

14 O/C BATT–

15 REF BATT–

16 BATT– BATT–
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Web Links

MAX713 spec. sheet:

www.maxim-ic.com/quick_view2.
cfm/qv_pk/1666

Fast Charger for NiMH Batteries
Antoine Authier 
& Karel Walraven

-
-

-
-

I

-

-

-

•

-

-

•

•

-

-
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Components list

Resistors
R1 = 0.22  5W
R2 = 68k
R3 = 22k
R4 = 1k
R5 = 4k 7

Capacitors
C1 = 220pF
C2 = 100nF
C3,C4,C6,C7 = 10 F 63V radial
C5 = 1μF 25V radial

Inductor
L1 = 220 H suppressor choke

Semiconductors
D1 = LED
D2,D3 = PBYR745
T1 = BF245B or -C
T2,T3 = BC547B
T4 = BC557B
T5 = IRF9520
IC1 = MAX712CPE

Miscellaneous
K1-K4 = 5-way SIL pinheader
K5 = 2-way PCB terminal block, lead pitch 

5mm
K6 = DC supply jack, PCB mount
PCB no. 070213-1, see Elektor SHOP

V+PG
M

x

PG
M

x

R
EF

BA
T-

Deep Discharge Protection for Rechargeable Cells
Tilman Küpper

-

-

-

-
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Links

Data sheet IRL7665:  www.intersil.com/
data/fn/fn3182.pdf

Data sheet IRLML6402:  www.irf.
com/product-info/datasheets/data/
irlml6402.pdf

ICL7665

HYST1

HYST2

IC1
OUT1

SET1

SET2

OUT2

1

2

4

8

5

3

6

7

BT1

R2

82
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13
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R1

10
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10
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RL1

T1
IRLML6402
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LDO Regulator 
with Soft Start or Tracking
Dirk Gehrke 
(Texas Instruments Germany)

-

-

-

-
-

-

- -
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4 7
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070231 - 11

see text*

Figure 1. Schematic of TPS74201, TPS74301 and TPS74401 
(see text for values of R4 and C4).
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to the TRACK IN pin. When the value of 
R4 selected to be 10 k  in this particular 
example, the output of the TPS74301 will 
follow the external ramp signal within a 
few millivolts until the TPS74301 reaches its 
regulated voltage. This is called Simultane-
ous Sequencing (Figure 2). The TPS74301 
output voltage will have the same rate of 
rise (dv/dt) as the external ramp signal but 

TPS74201 1.5A LDO with Programmable Soft-
Start, Texas Instruments Literature # SBVS064C 

TPS74x01EVM-118 User’s Guide, Texas Instru-
ments Literature # SLVU143.

Sequencing Power Supplies in Multiple Volt-
age Rail Environments by David Daniels, Dirk 
Gehrke and Mike Segal, Texas Instruments 
Literature # SLUP228 or http://focus.ti.com/lit/
ml/slup228/slup228.pdf

a different soft-start time.
Changing resistor R4 to a value of 1.78 k
results in the TPS74301 output voltage 
reaching its regulated voltage at the same 
time the externally applied tracking signal 
reaches its maximum voltage (e.g., 3.3 V). 
This is called Ratiometric Sequencing 
(Figure 3). Although the external ramp 
signal and the TPS74301 will have differ-
ent rates of rise, they will have the same 
soft-start time.

For the TPS74201 and TPS74401 the 
capacitor value can be used to program 
the soft-start ramp. In this example, values 
of 1 nF and 10 nF for C4 were used to real-
ize ramps with 1 ms and 10 ms rise time 
respectively (Figures 4 and 5 respectively). 
With no capacitor attached to this pin the 
default soft-start time will be 500 μs. This 
500-μs start up time is also valid for the 
TPS74301 when applying a voltage greater 
than 800 mV to the TRACK pin.

(070231-I)

Literature

TPS74401 3.0A Ultra-Low Dropout Linear 
Regulator, Texas Instruments Literature # 
SBVS066C.

TPS74301 1.5A Ultra-Low Dropout Linear 
Regulator with Programmable Sequencing, 
Texas Instruments Literature # SBVS065C.

Figure 2. Tracking LDO TPS74301 with 
simultaneous startup (R4 = 10k ). 

Timebase: 2 mV/div. 

Figure 3. Tracking LDO TPS74301with 
ratiometric startup (R4 = 1.78k ). 

Timebase: 2 mV/div.

Figure 4. Soft-Start LDO TPS74201 and TPS74401 
with 1ms soft startup (C4 = 1nF).

 Timebase: 2 mV/div.

Figure 5. Soft-Start LDO TPS74201 and TPS74401 
with 10ms soft startup (C4 = 10nF). 

Timebase: 2 mV/div.

N
E

W
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Quasar Electronics Limited 
PO Box 6935, Bishops Stortford 
CM23 4WP, United Kingdom 
Tel: 0870 246 1826 
Fax: 0870 460 1045 
E-mail: sales@quasarelectronics.com 
Web: www.QuasarElectronics.com 

Postage & Packing Options (Up to 0.5Kg gross weight): UK Standard 
3-7 Day Delivery - £3.95; UK Mainland Next Day Delivery - £8.95; 
Europe (EU) - £6.95; Rest of World - £9.95 (up to 0.5Kg)  
!Order online for reduced price UK Postage!  

to Quasar Electronics. Prices include 17.5% VAT.  
Call now for our FREE CATALOGUE with details of over 300 kits, 
projects, modules and publications. Discounts for bulk quantities. 

Secure Online Ordering Facilities  Full Product Listing, Descriptions & Photos  Kit Documentation & Software Downloads 

Infrared RC Relay Board  
Individually control 12 on-
board relays with included 
infrared remote control unit. 
Toggle or momentary. 15m+ 
range. 112x122mm. Supply: 12Vdc/0.5A 
Kit Order Code: 3142KT - £47.95 
Assembled Order Code: AS3142 - £59.95 

NEW! USB & Serial Port PIC Programmer
USB/Serial connection. Header 
cable for ICSP. Free Windows 
XP software. Wide range of 
supported PICs - see website for 
complete listing. ZIF Socket/USB  

lead not included. Supply: 16-18Vdc. 
Kit Order Code: 3149EKT - £37.95 
Assembled Order Code: AS3149E - £49.95 

NEW! USB 'All-Flash' PIC Programmer 
USB PIC programmer for all 

power supply making it truly 
portable. Supplied with box and 
Windows Software. ZIF Socket 
and USB lead not included.
Assembled Order Code: AS3128 - £44.95 

ally all 8 to 40 pin 

(PIC16C5x family) pro-
grammed PIC micro control-

lers. Free fully functional software. Blank chip 
auto detect for super fast bulk programming. 
Parallel port connection. Supply: 16-18Vdc. 
Assembled Order Code: AS3117 - £24.95 

ATMEL 89xxxx Programmer 
Uses serial port and any 
standard terminal comms 
program. Program/ Read/ 

sockets not included. Supply: 16-18Vdc. 
Kit Order Code: 3123KT - £24.95 
Assembled Order Code: AS3123 - £34.95 

PIC & ATMEL Programmers 
We have a wide range of low cost PIC and 

documentation available from our web site. 

Programmer Accessories:  
40-pin Wide ZIF socket (ZIF40W) £15.00 
18Vdc Power supply (PSU010) £19.95 
Leads: Parallel (LDC136) £4.95 / Serial 
(LDC441) £4.95 / USB (LDC644) £2.95 

Serial Isolated I/O Relay Module
Computer controlled 8-
channel relay board. 
5A mains rated relay 
outputs. 4 isolated 
digital inputs. Useful in 
a variety of control and 

sensing applications. Controlled via serial 
port for programming (using our new Win-
dows interface, terminal emulator or batch 
files). Includes plastic case 130x100x30mm. 
Power Supply: 12Vdc/500mA. 
Kit Order Code: 3108KT - £54.95 
Assembled Order Code: AS3108 - £64.95 

Computer Temperature Data Logger
4-channel temperature log-
ger for serial port. °C or °F. 
Continuously logs up to 4 
separate sensors located 
200m+ from board. Wide 
range of free software appli-

cations for storing/using data. PCB just 
38x38mm. Powered by PC. Includes one 

Kit Order Code: 3145KT - £18.95 
Assembled Order Code: AS3145 - £25.95 

£3.95 each 

Rolling Code 4-Channel UHF Remote 
State-of-the-Art. High security. 
4 channels. Momentary or 
latching relay output. Range 

be learnt by one Rx (kit in-
cludes one Tx but more avail-

77x85mm, 12Vdc/6mA (standby). 

Kit Order Code: 3180KT - £44.95  
Assembled Order Code: AS3180 - £51.95 

NEW! DTMF Telephone Relay Switcher
Call your phone number 

anywhere in the world and 
remotely turn on/off any of 
the 4 relays as desired. 
User settable Security Password, Anti-
Tamper, Rings to Answer, Auto Hang-up and 

proved. 130x110x30mm. Power: 12Vdc. 
Kit Order Code: 3140KT - £54.95 
Assembled Order Code: AS3140 - £69.95 

Controllers & Loggers 
Here are just a few of the controller and 
data acquisition and control units we have. 
See website for full details. Suitable PSU 
for all units: Order Code PSU445 £8.95 

NEW! PC / Standalone Unipolar  
Stepper Motor Driver 

unipolar stepper motor 
rated up to 6 Amps max. 
Provides speed and direc-
tion control. Operates in stand-alone or PC-
controlled mode. Up to six 3179 driver boards 
can be connected to a single parallel port. 
Supply: 9Vdc. PCB: 80x50mm. 
Kit Order Code: 3179KT - £11.95 
Assembled Order Code: AS3179 - £18.95 

NEW! Bi-Polar Stepper Motor Driver 

motor using externally sup-
plied 5V levels for stepping 
and direction control. These 
usually come from software 
running on a computer. 
Supply: 8-30Vdc. PCB: 75x85mm. 
Kit Order Code: 3158KT - £17.95 
Assembled Order Code: AS3158 - £27.95 

NEW!  Bidirectional DC Motor Controller
Controls the speed of 

motors (rated up to 
16Vdc/5A) in both the 
forward and reverse 
direction. The range 

directions. The direction and speed are con-
trolled using a single potentiometer. Screw 
terminal block for connections. 
Kit Order Code: 3166KT - £16.95 
Assembled Order Code: AS3166 - £25.95

DC Motor Speed Controller (100V/7.5A)
Control the speed of 
almost any common 

100V/7.5A. Pulse width 
modulation output for 
maximum motor torque 

at all speeds. Supply: 5-15Vdc. Box supplied. 

Kit Order Code: 3067KT - £13.95 
Assembled Order Code: AS3067 - £21.95

Most items are available in kit form (KT suffix) 
or assembled and ready for use (AS prefix). 

Motor Drivers/Controllers 
Here are just a few of our controller and 

stepper motors and servo motors. See 
website for full details. 

Credit Card 
Sales 
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Bolo
Abraham Vreugdenhil
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070295-11
(070295-1)

Web links

[1] www.geocities.com/dinceraydin/8051/
index.html

Het programma voor Bolo is gratis te 
downloaden van de Elektuur-website (EPS 
070295-11).
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070296-11.zip
(070296-I)
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1 = VCC
2 = Vo
3 = GND
4 = GLout

R3

10
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Babybot

(070278-I)

Video clip of the walking mini robot:

http://www.xj3.nl/_dreijer/backsite/willem/
babybot.avi
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Torque is Cheap
Bernhard Spitzer

Fig-

(070347-I)
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Minimalist Motor

Abraham Vreugdenhil
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TriBot

Abraham Vreugdenhil

Connections to the 89C2051

Pin Function Connects to

1 RST

2 RxD

3 TxD

4 Xtal2

5 Xtal1

6 P3.2 (RC5 expansion)

7 P3.3 Motor 2

8 P3.4 Motor 3

9 P3.5 Motor 1

10 GND

11 P3.7 LED 1

12 P1.0 Antenna 1
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070289-11.zip
(070289-I)

Trembly
Abraham Vreugdenhil

(070288-I)

Hunter
Abraham Vreugdenhil
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AT90S2313 pin assignments

Pin Function Connection

2 PD0 Left front leg hip

3 PD1 Left front leg knee

6 PD2 Left rear leg hip

7 PD3 Left rear leg knee

8 PD4 Left feeler

9 PD5 Right feeler

11 PD6 Right eye

12 PB0 Right front leg hip

13 PB1 Right front leg knee

14 PB2 Right rear leg hip

15 PB3 Right rear leg knee

16 PB4 Left eye

17 PB5 - MOSI Left PIR sensor / ISP via jumper

18 PB6 – MISO Middle PIR sensor / ISP via jumper

19 PB7 – SCK Right PIR sensor / ISP via jumper
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(070283-I)

Web Links

[1] http://avrhelp.mcselec.com/Sample_
Electronics_cable_programmer.html

[2] www.mcselec.com
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Robot MOPS
Markus Bindhammer
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increases its resistance will make T4 more 
sensitive and vice versa. T4 conducts in 
synchronism with the flashing LED so 
capacitor C2 acts as a reservoir capacitor 
to ensure that once T4 begins to conduct, 
suffi cient energy is stored in C2 to ensure 
that T5 remains conducting continuously 
until the obstacle is out of range and T4 
switches off. It takes a few seconds for C2 
to discharge and during this time MOPs is 
performing its avoidance manoeuvre.

T5 switches a double pole relay which has 
the effect of performing this manoeuvre. In 
normal forward motion the relay switches 
the positive and negative supplies to both 
motors and diode D2 is conducting. When 
an obstacle is detected the relay switches 
and reverses the polarity of the motor con-
nections. D2 now becomes reverse biased 
and no current can fl ow through motor 
M2 while M1 goes into reverse. This gives 
MOPS the reverse and turn response to 
obstacles. A few seconds after the obsta-
cle is no longer detected the relay switches 
back and MOPS carries on as before but in 
a different direction.

Figure 2 shows a close up of MOPS’s 
eye mounted in a tube which helps to 
make obstacle detection more directional 
and reduces the effects of external light 

lisions with matt black objects. Figure 3
shows the layout of the two motor and 
gearbox assemblies.

(070143-I)

Web link

www.elexs.de/robo1.htm

sources. With this set-up it was possible 
to detect obstacles at a distance of 10 cm. 
The range depends largely on the refl ective 
properties of the obstacle so darker objects 
will only be seen at shorter ranges. The cir-
cuit can be modifi ed to read microswitches 
connected to contact feelers mounted on 
the front of MOPS this will help avoid col-

UM2

070143 - 13

UM1

3
N

E
W

Complete your 30x 
circuits series now!

ISBN 978-0-905705-69-9
Approx. 432 pages
£19.95 / US$ 39.95
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2.4 GHz Antenna 
for Robotics Vehicles
Ragnar Jensen

•

•
•

•
•
•
•

The raw material: a short piece of 50-  coax cable.

Cut off about 40 mm of the outer insulation. This will expose the braid 
that forms the cable shield.

Push down the braid to expose the inner insulation.

Using the pointed tool, carefully unweave the braid strands.

Until your hairdressing looks something like this…

Distribute the strands into four equally sized and likewise spaced 
bundles (wow, tresses!)

1

2

3

4

5

6
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Now bend them into a 45-degree angle with respect to the cable. This 
angle will result in an antenna impedance of about 50 .

Cover the bundles with solder. Although this step is optional, it does 
enable the ground plane elements to hold their shape better, and 

prevents untwisting of the strands.

Done soldering! Apply a few drops of hot glue…

… will help keep the proper shape. Cut the radials and the radiator to a length of 30 mm 
(yes that’s 0.25 lambda).

And we are done!
(070142-I)

(reproduced with modifications and extensions from CQ-TV issue 217)

7 8

9 10

11 12

13
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Receiver for RC5 Remote Controls

Thomas Möll
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(070089-I)

IR Remote Control with the R8C
G. van Zeijts
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070191-11.zip
(070191-I)

zBot:Wireless Link
Jens Altenburg

rf433.c
(070173-I)

[1] The complete document called 
Zbot — the Robot Experimental Platform 
is available for free downloading from the 
Elektor Electronics website. The file number is 
070172-11.zip (July/August 2007).

Removed Pulse Detector
Hesam Moshiri
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R M N

(070099-I)

IR Communications using a UART
Dominik Tewiele

(070170-I

PB3(MOSI/OC2)

PC5(ADC5/SCL)

PB2(SS/OC1B)

PD4(XCK/TO)

ATmega8

PD2(INT0)

PD3(INT1)

PD6(AIN0)

PD7(AIN1)

PB1(OC1A)

PB4(MISO)

PC3(ADC3)

PC2(ADC2)

PD0(RXD)

PD1(TXD)

PB0(ICP)

PB5(SCK)

PD5(T1)

IC

11

12

13

14

15

16

17

18

19

28

26

25

2

3

4

5

6

R3

10k

R4

10k

T1

BC447

T2

10 16V

BC448

R1

D1

VCC

C5

070170 - 11

10
0

Radio Remote Control 
for PDAs and Smartphones

Peter Zirngibl



116 elektor electronics  -  7-8/2007

•

•
•

(070126-I)

Web links

Author’s website (in German): http://www.clipswitch.de/avrbluer-
emote.html

Bluetooth module information: http://www.amber-wireless.de/en/
produkte/bluetooth/default.php?fnum=109221360256

Bluetooth module manual: http://www.amber-wireless.
de/pdf/OPC1601_MA.pdf

LMX9820A datasheet: http://www.national.com/pf/LM/LMX9820A.html

AVR programmer: http://www.atmel.com/dyn/products/tools_card.
asp?tool_id=2726

AVR Studio: http://www.atmel.com/dyn/products/tools_card.
asp?tool_id=2725
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Robot Voice
Pascal Choquet

u

(070313-I)

Web link

www.winbond-usa.
com/mambo/content/view/153/283/
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-

Balancing Robot

David den Boer
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T
l

g
2

T period [s]

g gravitational acceleration [m/s2]

l length from pivot to centre of mass [m]]

PWM k k k v1 2 3

Angle of the robot [°]

Velocity at which the angle changes [°/s]

PWM Drive for the motors 0-100%

v Speed of the robot [m/s]

k k1 3... Feedback factors, constant

B B G vn k n k n k n[ ] [ ] [ ] [ ]4 5 61

G n[ ] Angular velocity measured by the gyroscope [°/s]

B n[ ] Angle of the robot, calculated in measurement n [°]

v n[ ] Angle of the robot, determined by accelerometer in measurement n [°]

B n[ ]1 Angle of the robot, calculated in measurement n-1 [°]

k k4 6... constants

070294 - 12
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am2 g
am1 g
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-

-

-

-

-
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-
- -
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-

-

-
-
-

-
-
-

-

(070294-I)

Web links

[1] http://robotics.ee.uwa.edu.au/the-
ses/2003-Balance-Ooi.pdf This docu-
ment describes a final year project during 
which a balancing robot was built. The 
research is quite detailed with respect to 
the physical and mathematical model-
ling of the problem.

[2] http://leiwww.epfl.ch/joe/ Polytechnic 
school of Lausanne. The website is in 
French but there are a number of nice 
movies.

[3] http://www.geology.smu.edu/~dpa-
www/robo/nbot/ This is the web-
site of D. Anderson who built the NBOT.

[4] www.dena.demon.nl  
Dutch website on the construction of a 
balancing robot.

[5] www.segway.com Importer of 
the Segway.

[6] www.sparkfun.com

-

-

-
-

-

-

-

-

-

-

-

DIY Wheels
Marcus Bindhammer

- -

(070145-1)

box-column drill

washer

070145 - 11

long M3 screw
or threading

wooden block covered
with sandpaper
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R8C Measures Negative Voltages

Sven van Vaerenbergh
UH Brussels, Radio Therapy Dept.

-

-

-

-

-

-

-

 if ( u < 512 ) // less than

0, then minus sign

 {

lcddata (45);

}

-

pd3 _ 3 = 1; //port 3.3 as output

p3 _ 3 = 0;  //port 3.3 => for

channel selection via analogue MUX

pd3 _ 2 = 1;

p3 _ 2 = 0;  //port 3.2 => for

channel selection via analogue MUX

-

(070010-I)
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Formula Flowcode Buggy

-

-

-

-

A low-cost robot not just for schools & education
Bart Huyskens, 
St Joseph’s institute (Schoten, Belgium)

Out of Belgian schools has arrived an £ 85 (125 )
robot buggy that the designer hopes can reverse 
the decline in the study of electronics and 
technology across Europe and, potentially, wider.

1. The brains of Formula Flowcode 
— a PIC18F4455 microcontroller

2. USB socket

3. Master reset switch

4. Programming LED

5. External 5V supply input

6. Power switch

7. Plastic chassis with battery 
compartment, motors with 
gearboxes, and 2 wheels.

8. Motor driver chip - a L293D

9. Microphone with sound level 
amplifier circuit

10. User definable press switches

11. Distance sensor - right

12. Distance sensor - centre

13. Distance sensor - left

14. Light sensor

15. Line following circuit board

16. 8 user definable LEDs

17. Microphone volume control

18. Loudspeaker

19. E-blocks expansion socket

1

2
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4
5

6

7

8
9

10 11

12

13

14

15

16

1718

19

Figure 1. Formula Flowcode functional parts.
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-

-

-

Figure 2. This diagram of the PIC18F4455 is purposely simplified, showing 
only the actually used functions of the pins of the PIC. D stands for 

‘Digital I/O’ and A for ‘Analogue input’.

Figure 3. The L293D Double H-bridge motor driver circuit.

Figure 4. Two switches, eight LEDs and the E-Blocks D-type connector.

Figure 5. The microphone, loudspeaker and light sensor circuitry.
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-

-

-

-

-

Figure 6. Distance measurement circuit on board 
the Formula Flowcode Buggy.

Figure 7. Line follower circuit.

Figure 8. The simple but all-important power supply.
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-

-

-

-

-

-
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-

-

(070323-I)

Figure 9. Typical line following exercise.

Figure 10. Solving a simple ‘left’ maze.

Pit stop! How can you get involved?
The Formula Flowcode robot buggy was purposely developed to motivate people to want to learn more about robotics and electronics 

– from 12 year old pupils who have a curiosity about the subject, right up to those enjoying retirement and still wanting to learn and keep 

mentally active. In the USA the First Robotics programme (www.usfirst.org) has been quite successful at stimulating engineers in industry to 

collaborate with young people to compete in robotic events. We hope to achieve something similar here; by providing a low cost hardware 

software robot, providing online support and quality curriculum. By running workshops and competitions we hope people will be captured 

by electronics. If you feel that our aims are worthwhile and achievable, if you want to take part in this programme, or if you are interested 

in the competitions and workshops then please let us know. If the level of interest is high then we can write more articles and issue special 

‘courses’ for Elektor readers. The author and his colleagues can be contacted by email on barthuyskens@scarlet.be, or through Elektor.

You can purchase a Formula Flowcode buggy from the Elektor SHOP at a cost of £ 85 or 125 including VAT.
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Colour Tamer
RGB LED adjustment
Nivard van de Boogaard
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Chaotic LED Fireflies
Jonathan Hare
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Raj K. Gorkhali
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Walking Works!

C. Tavernier
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PWM port, ratio, period

-

-

PULSOUT port, duration

-
-
-
-

-

-

PWM 0, 3150, 32768
PWM 1, 3150, 32768

FOR Pulses = 1 TO 100 STEP 5
PULSOUT TiltServo, 750
PULSOUT StrideServo, 750
PAUSE 25

NEXT

-

-
-

FOR Position = 3150 TO 2850 STEP 
-1

PWM 0, Position, 32768
DELAY 1

NEXT

FOR Pulses = 750 TO 620 STEP -5
PULSOUT TiltServo, Pulses
PULSOUT StrideServo, 750

NEXT

-

-

-

-
-

(070353-I)
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Philips ME Construction Kits

Luc Lemmens
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Web Links
http://ee.old.no/mechanics

http://sharon.esrac.ele.tue.nl/~pa0ib/bouw-
dozn/index.html

www.hansotten.com/philipsme1200.html

www.girdersandgears.com/norelco.html

A Robot with an Elephant’s Memory
B. Broussas

-

-

-

-

-

-

D

-

-

-

-

-

-

RC3/SCK/SCL

OSC2/CLKOUT

RA5/AN4/SS

RE0/RD/AN5

RE1/WR/AN6

RE2/CS/AN7

OSC1/CLKIN

RC0/T1CKI

PIC18Fxxx

RA4/T0CKI

RC1/CCP2

MCLR/VPP

RC2/CCP1

RD0/PSP0

RD1/PSP1

RD2/PSP2

RD3/PSP3

RD7/PSP7

RD4/PSP4

RD5/PSP5

RD6/PSP6

RA3/AN3

RA2/AN2

RC4/SDI

RC7/RXD

RC6/TXD

RA0/AN0

RB7/PGD

RB6/PGC

RA1/AN1

RC5/SDO

RB0

RB3

RB1

RB2

RB5

RB4

11

15

40

39

38

37

35

36

34

33

3112

10

32

16

17

18

19

20

21

22

13

26

25

24

23

30

27

28

29

14

1

3

2

4

6

5

7

8

9

+3V3

DOUT

DIN

GND

SCK

GND

CS
1

2

3

4

5

6

7

R6

2k
2

R5

3k
3

R4

2k
2

R2

3k
3

R3

2k
2

R1

3k
3

3V3

C3

10

C2

10

C1

220n

+5V

SD cart
in SPI mode

viewed on contacts

070318 - 11

8

9



132 elektor electronics  -  7-8/2007

-

F A T

-

-

-

-

status = Mmc _ Read _ Sector 
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Clap Controlled Switcher
Raj. K. Gorkhali
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New Lego MINDSTORMS®

NXT Motor Block
Antoine Authier
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Web links
[1] Philo’s NXT® motor internals:

http://www.philohome.com/nxtmotor/nxt-
motor.htm

[2] Lego® 9 V Technic Motors characteristics 
compared:

http://www.philohome.com/motors/motor-
comp.htm
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KiCad: a high-level tool

Electronic CAD available to all
Rémy Halvick

For the month of November, 2005, we had 
electronic CAD as the theme of Elektor magazine. 
The issue came with a free DVD packed with 
software, most of it operating as a Windows demo 
version. One of the programs stood out due to 
several unique features. Actually, KiCad is a 
software package distributed for free under a GPL 
license, operating in Linux, Windows and Mac OS 
X environments. As an added treat, this marvel is 
available in a remarkable number of languages!
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Figure 3. If you haven’t found the component you need on the Internet, 
there is nothing to stop you from designing it with Libedit!

Figure 2.  EeSchema: easy schematic capture.

Figure 1.  KiCad is project-based, just like similar products on the market.
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Figure 6. 3D display of the capacitance meter as described in Elektor.

Figure 5.  Design PCBNew printed circuits.

Figure 4. CVPCB: choice of component case.
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Internet links

[1] Kicad 1 homepage
www.lis.inpg.fr/realise_au_lis/kicad/index.htmlx

[2] Kicad 2 hmepage
iut-tice.ujf-grenoble.fr/kicad/index.html

[3] An active group!
http://groups.yahoo.com/group/kicad-users/

[4] Libraries, user guides
http://www.kicadlib.org/

[5] KiCADWiki
http://kicad.bokeoa.com/wiki/index.php/Main_Page

[6] Utilities
http://www.rohrbacher.net/kicad/quicklib.php

[7] Goodies from Brazil: footprints, utilities, etc.
http://www.reniemarquet.cjb.net/kicad.htm

[8] KiCAD, from the professional point of view
http://xtronics.com/reference/kicad.html

[9] Developers
http://developer.berlios.de/projects.kicad

[10] Kicad hosted in a free world
http://kicad.sourceforge.net/en/index.shtml

[11] Kicad, from the Russian point of view.
http://ru.wikipedia.org/wiki/Kicad

Figure 8. The main icons on a large scale and in low resolution (the 
originals are a standard size, 16 x 16 pixels).

Figure 7. The rats’ nest in white lines.
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Football with Robots
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In this bumper double issue of Elektor, 
staunch supporters of our monthly 
Hexadoku puzzle (their numbers growing 
steadily) find themselves confronted with 
a horrific attack on patience, intuition and 
intelligence, by a monster puzzle baptised 
‘Alphanumski’ by its creator.

The method of solving the 36x36 cell Alphanumski puz-
zle shown here is basically the same as for a 9x9 cell Su-
doku, a 16x16 cell Hexadoku or even last year’s 25x25 
cell Alphadoku.

This month we’re using all letters of the alphabet (A through 
Z) and all numerals (0 through 9) to be entered in the cells 
that make up lines (1x36 horizontally), columns (1x36 ver-
tically) and boxes (6x6).

In Alphanumski, all letters of the alphabet (A through Z) and 
all numerals 0 through 9 should occur only once in every 
line (1x36), every column (1x36) and every box (6x6; iden-
tified by red outlines and a background colour).

A number of clues are given in the puzzle and these repre-
sent the start situation.

All correct entries received for the puzzle go into a draw 
for a main prize and three lesser prizes. All you need to do 
is send us the combination of seven letters and nu-
merals in the grey boxes. The puzzle is also available 
as a free download from our website..

(070151-I)

A R 3 D 1 Z W
D 6 L 3 T 1 Q 5 G J A 2
O H E G 7 0 K U Y
7 0 S L P 6 H Y 2 N 9 I Q
G Q N B J I E 8 V 4 5 D 3 L

C Y I Z S K N E X 7 R

1 B J X T S O V
5 I L M Q A D O 8 U 2 Y 9

V 8 C 2 4 5 M G R 0 B 6
0 E T W B Q 9 N X F 3 1
J 3 O G W E I L T
K A 6 U V I P D J N G 8

W 1 5 F J G 0 P 9 4 I 2
3 V 7 8 O W H N P L U S

9 N 6 D U B 5 M E Y
K U M C X R 4 A D G N 3

P 2 O D E Y S Q K T
6 Y Q R X 9 2 K 7 A F O H

0 S K 5 D 2 Y R G H V I
T M A I N U 1 C W Z B 8
Y 9 F L 2 0 Q Z T E D
1 U E P N O L F 4 2 5 X

G B 6 H T X 3 L 0 P A
Z 4 8 D A 7 6 V N J Q U

8 2 4 V Y 0 N K J Z A Q W P
B S T L V U Y 2 4 H

Q F 3 6 2 M D B E 1 T
7 I W P A R F X S 6 9 U 0
D 0 C 3 6 P I K V F L J

U J Y H K 5 Z A I D O

M F 8 H Y R 1 J 3 7 W D G
R J 3 M B D Y P L 6 E

B S Q X W P O T 1 0 3
I 5 T 6 S 7 W 2 Q 8
C 2 A K L 6 Q U N R 4
L 1 7 2 H V 8 9 O A I B X

Puzzle creator: Géry Szcepanski
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Y M 7 I J G 6 X F Q L 8
C B 8 S O I E 0 N
D 1 J I F P L R X 9 S

A O U T B 3 W Z E G J 1 R
0 S 9 X W 7 T 2 A H Y C
L 2 4 9 D 0 5 U P H B

G E 8 Q 5 L I 0 9 7 6 R
W F T R N P 7 X E 0

I L 3 Y N A F O K D 1
J Z C V H Y 4 D K U 2 I G O

D S 2 8 M B A
O B 9 2 1 X E Z M L C

N M H E X A D O K U V L
T G 2 Y D K 0 B 5 9 1 6 J C Z

X H O 7 2 P A R S F
9 V S T Q O W 0 1 6 2 7
A 0 5 4 U J G B N X
Z L M 1 E C 4 S N G I P 8 5

E P X W L 8 N C 4 T 6
H J L 5 Y 9 G D E 2

O A 3 P 7 4 W 8 U J
M W C Y D Z V T J H G
R 8 F 7 K Z O 2 U Q M 5 9 1
S 2 5 T G E K 0 M C L X P

B 3 S X U 6 C I F G
1 W 6 7 3 F 0 E 8 A

9 Y 4 0 I R X H N K A Z S J 5
O H Q 2 Y 3 K

U A 2 5 Q W S Y 1 B N
7 N R P 9 G 4 W M 6 0

2 X V 5 S B P L A Q 0
H 8 I Z 0 F N 1 T C 5 U X
N R 9 M A 2 Y 7 H L 8 D

L G K X J N O 3
3 J W B 0 D V S H T M

K U D T S C M 6 5 J W G E R Y

Solve Alphanumski and win!
Correct solutions received enter a prize draw for an 

E-blocks Starter Kit Professional
worth £248.55

and three 
Elektor Electronics 
SHOP Vouchers
worth £35.00 each.

We believe these prizes 
should encourage all our 
readers to participate!

Participate!
Please send your solution (the numbers in the grey boxes) by email to:

editor@elektor-electronics.co.uk
Subject:  Alphanumski 07-2007 (please copy exactly).

Alternatively, by fax or post to:

Elektor Electronics Hexadoku
Regus Brentford
1000 Great West Road
Brentford TW8 9HH
United Kingdom.
Fax (+44)(0)208 2614447

The closing date is 1 September 2007.

The competition is not open to employees of Segment b.v., its business partners and/
or associated publishing houses.

Prize winners
The solution of the May 2007 Hexadoku is: B789E.

The E-blocks Starter Kit Professional goes to: 
Michele Casartelli (I).

An Elektor SHOP voucher worth £35.00 goes to: 
David Meiklejohn (AUS) ;
Tomas Bakke (N)  and 
Franz Klein (UK).

Congratulations everybody!

brain wrecker for the holidays
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E L E K T O R S H O W C A S E
To book your showcase space contact Huson International Media
Tel. 0044 (0) 1932 564999 Fax 0044 (0) 1932 564998

FUTURLEC
http://www.futurlec.com
Save up to 60% on
•  Electronic Components
•  Microcontrollers, PIC, Atmel
•  Development Boards, Programmers
Huge range of products available on-line for 
immediate delivery, at very competitive prices.

LONDON ELECTRONICS COLLEGE
http://www.lec.org.uk
Vocational training and education for national 
qualifications in Electronics Engineering and 
Information Technology (BTEC First National, 
Higher National NVQs, GCSEs and Advanced 
Qualifications). Also Technical Management and 
Languages.

MODular ElecTRONics
www.modetron.com
•  Plug and Program
•  FREE application s/w 
•  Hobbyist ease-of-use
•  Professional finish with enclosure 

and LEXAN faceplate
•  We will design and brand your 

custom application  
•  Growing range of PSU’s, i/o modules, displays 

and microcontrollers

MQP ELECTRONICS
www.mqp.com
•  Low cost USB Bus Analysers
•  High, Full or Low speed captures
•  Graphical analysis and filtering
•  Automatic speed detection
•  Bus powered from high speed PC
•  Capture buttons and feature connector
•  Optional analysis classes

NEW WAVE CONCEPTS
www.new-wave-concepts.com
Software for Hobbyists:
•  Livewire - circuit simulation  

software, only £34.99 
•  PCB Wizard - PCB design  

software, only £34.99 
•  Circuit Wizard - circuit, PCB  and breadboard 

design software, only £59.99
Available from all Maplin Electronics stores and 
www.maplin.co.uk

 ATC SEMITEC LTD
www.atcsemitec.co.uk
Thermal and current-sensitive components
for temperature control and circuit protection;
• NTC Thermistors • Current Diodes
• Thermostats • Re-settable Fuses
• Thermal Fuses • Temperature Sensors
Call today for free samples and pricing
Tel: 01606 871680 Fax: 01606 872938

AVIT RESEARCH
www.avitresearch.co.uk
USB has never been so simple...
with our USB to Microcontroller Interface cable.  
Appears just like a serial port to both PC and 
Microcontroller, for really easy USB connection to 
your projects, or replacement of existing RS232 

interfaces. 
See our webpage for more 
details. From £15.00.

BAEC
http://baec.tripod.com
"The British Amateur Electronics 
Club Archive Website. Archiving 
extracts from 140+ Newsletters from 1966-
2002. Currently have interesting and useful 
selected articles from 12 Newsletters. Also a 
section about built electronics projects with 
schematics and photos. Plus useful info., 
downloads and links.  NO ADVERTS!"

BETA LAYOUT
www.pcb-pool.com
Beta layout Ltd Award-
winning site in both 
English and German 
offers prototype 
PCBs at a fraction of the cost of the usual 
manufacturer’s prices.

DECIBIT CO.LTD.
www.decibit.com
Smallest 2.4 GHz ISM band MCU embedded 
transceiver modules. Complete tiny solution, 
ready to transmit RF data by only attaching as 
example a CR2032 coin cell to it.

EasyDAQ
www.easydaq.biz
We design & supply low cost USB/RS232 based
data acquisition, automation & control products:
•  USB connected & powered, 8  opto isolated 

voltage inputs chans, 4DIO & 4 onboard relays 
capable of  switching 240V@10A.  With 
Labview, VC & VB examples - £60

EASYSYNC
http://www.easysync.co.uk
EasySync Ltd sells a wide 
range of single and multi-
port USB to RS232/RS422 
and RS485 converters at competitive prices.

ELNEC 
www.elnec.com 
•  device programmer

manufacturer 
•  selling through contracted 

distributors all over the world 
•  universal and dedicated device programmers 
•  excellent support and after sale support 
•  free SW updates 
• reliable HW
•  once a months new SW release 
•  three years warranty for most programmers

FIRST TECHNOLOGY TRANSFER LTD.
http://www.ftt.co.uk/PICProTrng.html
Microchip Professional C 
and Assembly 
Programming Courses.
The future is embedded. 
Microchip Consultant / Training Partner developed 
courses:
• Distance learning / instructor led
•  Assembly / C-Programming of PIC16, PIC18, 

PIC24, dsPIC microcontrollers
• Foundation / Intermediate

FUTURE TECHNOLOGY DEVICES
http://www.ftdichip.com
FTDI designs and sells
USB-UART and USB-FIFO
interface i.c.’s.
Complete with PC drivers,
these devices simplify the task of designing or
upgrading peripherals to USB 
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PCB WORLD
http://www.pcbworld.org.uk
World-class site: Your magazine project or 
prototype PCB from the artwork of your choice 
for less. Call Lee on 07946 846159 for details. 
Prompt service.

ROBOT ELECTRONICS
http://www.robot-electronics.co.uk
Advanced Sensors and Electronics for Robotics
• Ultrasonic Range Finders
• Compass modules
• Infra-Red Thermal sensors
• Motor Controllers
• Vision Systems
• Wireless Telemetry Links
• Embedded Controllers 

SOURCEBOOST TECHNOLOGIES
http://www.sourceboost.com
Next generation C compiler and 
development products at highly 
affordable prices:
•  C, C++, and Basic compilers for PIC12, PIC16, 

PIC18
•  Modern IDE, with PIC simulator, source level 

debugger and virtual devices.
•  RTOS for PICmicro.
•  PIC based controller and Development boards.
•  Download and try for Free from http://www.

sourceboost.com

Elektor Electronics has a feature to help 
customers promote their business, 
Showcase - a permanent feature of the 
magazine where you will be able to showcase 
your products and services.

• For just £220 + VAT (£20 per issue for 
eleven issues) Elektor will publish your 
company name, website address and a 
30-word description

• For £330 + VAT for the year (£30 per 
issue for eleven issues) we will publish 
the above plus run a 3cm deep full colour 

image - e.g. a product shot, a screen shot 
from your site, a company logo - your 
choice

Places are limited and spaces will go on 
a strictly first come, first served basis. 
So-please fax back your order today!

I wish to promote my company, please book my space:
• Text insertion only for £220 + VAT     • Text and photo for £330 + VAT

NAME: .....................................................................................................ORGANISATION: .......................................................................................

JOB TITLE: ......................................................................................................................................................................................................................

ADDRESS: .......................................................................................................................................................................................................................

...........................................................................................................................................................................................................................................

...................................................................................................................TEL: ..............................................................................................................

PLEASE COMPLETE COUPON BELOW AND FAX BACK TO 00-44-(0)1932 564998

COMPANY NAME .........................................................................................................................................................................................................

WEB ADDRESS ..............................................................................................................................................................................................................

30-WORD DESCRIPTION .............................................................................................................................................................................................

...........................................................................................................................................................................................................................................

...........................................................................................................................................................................................................................................

...........................................................................................................................................................................................................................................

...........................................................................................................................................................................................................................................

SHOWCASE YOUR COMPANY HERE

SYTRONIC TECHNOLOGY LTD
www.m2mtelemetry.com
Supplier of wireless modules and accessories for 
remote monitoring M2M applications.
•  GSM/GPRS TCP/IP modules
•  Embedded GSM/GPRS modem
•  Development Kits
•  GPS modules
•  GSM/GPS antennas
•  Adapter cables
Online ordering facilities.
Tel: 01728 685802

COMPONENTBIN.COM
www.componentbin.com
Kickstart your development with 
modules and parts from 
componentbin.com
•  ARM7 modules
•  Ethernet modules
•  Superb Graphic LCD displays (all with example 

software)
and much much more...
Online ordering and great prices!

ULTRALEDS
http://www.ultraleds.co.uk
tel: 0871 7110413 / 01625 576778
Large range of low cost Ultra bright leds and 
Led related lighting products. Major credit cards 
taken online with same day depatch.

p r o d u c t s  a n d  s e r v i c e s  d i r e c t o r y

USB INSTRUMENTS
http://www.usb-instruments.com
USB Instruments specialises 
in PC based instrumentation 
products and software such 
as Oscilloscopes, Data 
Loggers, Logic Analaysers 
which interface to your PC via USB.

VIRTINS TECHNOLOGY
www.virtins.com
PC and Pocket PC based 
virtual instrument such 
as sound card real time 
oscilloscope, spectrum 
analyzer, signal generator,  
multimeter, sound meter, 
distortion analyzer, LCR meter. 
Free to download and try.

www.
elektor-

electronics.
co.uk
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+

– Thomas Gosling, 38, electronics enthusiast –

Cheaper than 11 issues from the newsstand

Subscribers get up to 
on special Elektor products

As a welcome gift you get a free 
worth £ 34.50 

No queues, travelling, parking fees or ‘sold out’   
Elektor is supplied to your doorstep every month

Always up to date – read your copy before 
everyone else



Elektor 2006
This CD-ROM contains all 

editorial articles published in 

Elektor Electronics Volume 

2006. Using the supplied 

Acro bat Reader program, arti-

cles are presented in the same 

layout as originally found in 

the magazine. All free, printed, 

supplements our readers got last 

year, like the Visual Basic, C and i-TRIXX booklets are 

also contained on the CD. The Elektor Volume 2006 

CD-ROM has a rather different look and feel than 

previous editions. It’s gone through a makeover in 

more than one way!

ISBN 978-90-5381-207-5 | £16.25 (US$ 28.75)

Robotics
A large collection of data-

sheets, software tools, tips, 

tricks and Internet links to 

assorted robot construc tions 

and general technical infor-

mation. All aspects of modern 

robotics are covered, from 

sensors to motors, mechanical 

parts to microcontrollers, not 

forgetting matching programmingtools and 

libraries for signal processing.

More information on www.elektor-electronics.co.uk

Telephone +44 208 261 4509
Fax +44 208 261 4447
Email: sales@elektor-electronics.co.uk Order now using the Order Form in 

the Readers Services section in this issue.

CD-ROM BESTSELLERS

Elektor Electronics (Publishing)  
Regus Brentford 
1000 Great West Road
Brentford TW8 9HH 
United Kingdom

Ethernet Toolbox
This CD-ROM contains all essential 

information regarding Ethernet inter-

faces! To help you learn about the 

Ethernet interfaces, we have 

compiled a collection of all 

articles on this topic that have 

appeared in Elektor Electronics 

and complemented them with additio-

nal docu men tation and links to intro-

ductory articles on Ethernet interfaces. It includes 

a collection of data sheets for dedicated Ethernet 

interface ICs from many different manufacturers. 

The CD-ROM provides a wealth of information about 

connectors and components for the physical layer 

(PHY) and specific software tools for use with the 

Ethernet (Software).

ISBN 978-90-5381-214-3 | £18.90 (US$ 37.90)

More bestsellers on www.elektor-electronics.co.uk

Microcontroller Basics

Microcontrollers have become an indispensable 

part of modern electronics. They make things pos-

sible that vastly exceed what could be done previ-

ously. Innumerable applications show that almost 

nothing is impossible. There’s thus every reason 

to learn more about them. This book offers more 

than just a basic introduction. It clearly explains 

the tech nology using various micro controller 

circuits and programs written in several different 

programming languages. In the course of the 

book, the reader gradually develops increased 

competence in converting his or her ideas into 

microcontroller circuitry.

ISBN 978-0-905705-67-5

230 Pages

£18.70 (US$ 33.70)

ISBN 978-90-5381-179-5 | £12.05 (US$ 21.25)

Visual Basic
for Electronics Engineering Applications

This book is targeted towards those people that 

want to control existing or home made hardware 

from their computer. After famil iarizing yourself 

with Visual Basic, its development environment 

and the toolset it offers are discussed in detail. 

Each topic is accompanied by clear, ready to 

run code, and where necessary, schematics 

are provided that will get your projects up to 

speed in no time. 

ISBN 978-0-905705-68-2

476 Pages

£27.50 (US$ 51.50)

3

2

Top-5
BESTSELLING BOOKS

 Visual Basic
 for Electronics Engineering Applications
 ISBN 978-0-905705-68-2 £27.50 (US$ 51.50)

   Microcontroller Basics
 ISBN 978-0-905705-67-5 £18.70 (US$ 33.70)

   PC-Interfaces under Windows
 ISBN 978-0-905705-65-1  £25.95 (US$ 52.00)

  Modern High-end Valve Amplifiers
 ISBN 978-0-905705-63-7 £25.95 (US$ 52.00)

308 Circuits 
ISBN 978-0-905705-66-8  £18.20 (US$ 37.00)

2

3

4

5

1

1

NEW
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 No. 367 JULY/AUGUST 2007
Dual Battery
 070343-1 PCB, bare 5.20 9.75
Fast Charger for NiMH Batteries
 070213-1 PCB, bare www.thepcbshop.com
Lithium Charger
 070273-1 PCB, bare 8.90 12.95
Low2 Cost USB Demo Board
 060342-81 CD-ROM, project software 5.20 9.75
 060342-41 PIC18F4550, programmed 15.15 28.50
LPC 900 Programmer
 070084-1 PCB, bare 6.90 12.95
MotoBox
 070129-1 PCB, bare www.thepcbshop.com
 070129-41 PIC16F628-04/P, programmed 14.80 27.95
Propeller Prototyping Board for BoeBot
 070275-1 PCB, bare 11.00 20.75
Satnav for Robots
 070350-81 CD-ROM, project software 5.20 9.75
 070350-41 ATmega32, programmed 16.50 31.15
Serial Interface for the Propeller
 070276-1 PCB, bare www.thepcbshop.com
Stereo Robot Ears
 060040-1 PCB, bare www.thepcbshop.com
 060040-81 CD-ROM, project software 5.20 9.75
 060040-41 PIC16F88, programmed 10.00 18.85

 No. 366 JUNE 2007
2.4 GHz WiFi Spectrum Analyser
 070040-1 PCB, bare 8.25 15.50
 070040-11 CD-ROM, Linux & Windows software 5.20 9.75
Coil Clinic
 060195-1 PCB, bare 7.60 14.25
 060195-11 CD-ROM, project software 5.20 9.75
 060195-41 Atmega48-20PU, programmed  5.20 9.75
Linux Oscilloscope
 060241-11 CD-ROM, project software 5.20 9.75

£       $  060241-W Program listing free download
Stand-Alone OBD2 Analyser
 070038-72 Kit of parts, incl. case, cable, front panel foil and mounting materials 51.70 97.50
 070038-21 Online simulator examples free download
 070038-W1 Manual free download
Whistles from on high
 060044-1 PCBs, bare; set for TX and RX 12.00 22.75
 060044-11 CD-ROM, project software 5.20 9.75
 060044-41 ATtiny15PC, programmed 10.00 18.75

 No. 365 MAY 2007
Software Defined Radio
 070039-91 Ready-populated and tested board 72.45 126.50
 070039-11 CD-ROM, project software 5.20 9.75
Thank your for Flying USB FliteSim
 060378-1 PCB, bare www.thepcbshop.com
 060378-41 PIC18F2550I/SP, programmed 15.50 29.25
Universal JTAG Adaptor
 060287-1 PCB, bare, with programmed microcontroller 11.00 20.75
 060287-41 EP900LC only, programmed P&P only  P&P only
Magnetometer
 050276-1 PCB, bare www.thepcbshop.com
Speedmaster
 070021-91 Ready-populated and tested board  (excl. R8C module) 51.70 97.45
Seismograph
 060307-1 PCB, bare www.thepcbshop.com
 060307-11 CD-ROM, project software 5.20 9.75
 060307-41 ATTiny45,programmed 10.35 19.50
ATtiny as RDS Signal Generator
 060253-41 Attiny2313-20, programmed 4.20 7.80

 No. 364 APRIL 2007
Battery Charge-n-Check
 050073-1 PCB, bare, main board 10.30 19.50 
 050073-2 PCB, bare, display board 10.30 19.50 
 050073-11 CD-ROM, project software 5.20 9.75
 050073-41 ST7FMC2S4, programmed 16.90 31.85

Order now using the Order Form in 
the Readers Services section in this issue.

Stand-Alone OBD2 Analyser
(June 2007)

Kit of parts, incl. case, cable, front panel foil 
and mounting materials

070038-72

£ 51.70 / US$ 97.50

Free downloads:

Online simulator examples 
(070038-21)

Manual
(070038-W1)

See www.elektor-electronics.co.uk

Speedmaster
(May 2007)

The circuit voted winner of 
the R8C Design Competition!

Ready-populated and tested 
board (excl. R8C module)

070021-91

£ 51.70 / US$ 97.45

Software Defined Radio
(May 2007)

Ready-populated and 
tested board

070039-91

£ 72.45 / US$ 126.50



£       $

Products for older projects (if available) may be found on 
our website www.elektor-electronics.co.uk

home construction = fun and added value

g-Force on LEDs
 060297-71 PCB set, incl. 2 MMA7260 sensors, BDM cable parts 10.00 18.85
 060297-11 CD-ROM, project software 5.20 9.75
Programmer for Freescale 68HC(9)08
 060263-1 PCB, bare www.thepcbshop.com
A Simple Mains Inverter
 060171-1 PCB, bare www.thepcbshop.com
Very Simple Clock
 060350-1 PCB, bare www.thepcbshop.com
E-blocks Light Chaser Squared
 075032-1 PCB, bare www.thepcbshop.com

 No. 363 MARCH 2007
AVR drives USB
 060276-1  PCB, bare 10.00 18.85
 060276-11  CD-ROM, project software incl. source code 5.20 9.75
 060276-41  ATmega32-16PC, programmed 8.95 16.85   
Wireless USB in Miniature
 050402-1  PCB, bare, iDwarf prototyping board 8.30 15.60
 050402-91 iDwarf -168 Transmitter module (built & tested) 24.10 45.45
 050402-92 iDwarf Node Board (built & tested) 17.20 32.45
 050402-93 iDwarf Hub Board (built & tested) 17.20 32.45
Mobile Phone LCD for PC
 060184-1 PCB, bare        www.thepcbshop.com
 060184-11 CD-ROM, project software 5.20 9.75
 060184-41 ATmega16-16PC, programmed 8.95 16.85
Scale Deposit Fighter
 070001-1 PCB, bare www.thepcbshop.com

 No. 362 FEBRUARY 2007
… 3, 2, 1 Takeoff!
 050238-1 Transmitter PCB, bare www.thepcbshop.com
 050238-2 Receiver PCB, bare www.thepcbshop.com
MP3 Preamp
 060237-1 PCB, bare www.thepcbshop.com
A Telling Way of Telling the Time
 050311-1 PCB, bare www.thepcbshop.com
 050311-31 CPLD, programmed 35.50 66.95

FPGA Course (9)
060025-9-11 CD-ROM, course software incl. source code 5.20 9.75

Explorer-16 Value Pack
 060280-91 Four components packaged together in a single box 122.90 232.50

 No. 361 JANUARY 2007
Sputnik Time Machine
 050018-1 PCB www.thepcbshop.com
 050018-11 CD-ROM, project software (incl. source code) 5.20 9.75
 050018-41 AT89C2051, programmed 3.40 6.45
Very Simple Clock
 060350-1 PCB www.thepcbshop.com
 060350-11 CD-ROM, project software (incl. source code) 5.20 9.75
 060350-41 PIC16F628-20, programmed 5.50 10.35
FPGA Course (8)
 060025-8-1 Software (incl. source code) 5.20 9.75

 No. 360 DECEMBER 2006
Shortwave Capture
 030417-1 PCB, bare (receiver board) www.thepcbshop.com
 030417-2 PCB, bare (control & display boards) www.thepcbshop.com
 030417-41 AT90S8515-8PC, programmed  11.40  21.45

 No. 359 NOVEMBER 2006
USB Stick with ARM and RS232
 060006-1 PCB, bare 11.00 20.75
 060006-41 AT91SAM7S64, programmed 27.60 51.95
 060006-91 Assembled & tested board 79.90 149.95
 060006-81 CD-ROM, all project software 5.20 9.75

 No. 358 OCTOBER 2006
PIC In-Circuit Debugger/Programmer
 050348-1   PCB 5.20 9.75
 050348-41 PIC16F877, programmed 17.90 33.75
 050348-71 Kit, incl. PCB, controller, all parts 34.50 64.95

Kits & Modules

Elektor Electronics (Publishing)
Regus Brentford 
1000 Great West Road 
Brentford TW8 9HH 
United Kingdom 
Tel.: +44 (0) 208 261 4509 
Fax: +44 (0) 208 261 4447 
Email: sales@elektor-electronics.co.uk

USB Stick with ARM 
and RS232
(November 2006)

Assembled and 
tested board

060006-91

£ 79.90 / $ 149.95

Wireless USB in miniature
(March 2007)

iDwarf -168 Transmitter 
module (built & tested)
050402-91

£ 24.10 / US$ 45.45

iDwarf Node Board 
(built & tested)

050402-91

£ 17.20 / US$ 32.45

iDwarf Hub Board 
(built & tested)
050402-93

£ 17.20 / US$ 32.45

g-Force on LEDs
(April 2007)

PCB set, bare, 
incl. 2 MMA7260 
sensors, BDM cable 
parts

060297-71

£ 10.00 / US$ 18.85

nline at 
ectronics.co.uk

Due to practical constraints, final illustrations and specifications 
may differ from published designs. Prices subject to change. 
See www.elektor-electronics.co.uk for up to date information.



All magazine articles back to volume 2000 are available online in pdf format. The article summary and parts list (if applicable) 
can be instantly viewed to help you positively identify an article. Article related items are also shown, including software down-
loads, circuit boards, programmed ICs and corrections and 
updates if applicable. Complete magazine issues may also 
be downloaded.

In the Elektor Electronics Shop you’ll find all other products 
sold by the publishers, like CD-ROMs, kits and books. A 
powerful search function allows you to search for items and 
references across the entire website.

Also on the Elektor Electronics website:
•Electronics news and Elektor announcements
•Readers Forum 
•PCB, software and e-magazine downloads
•Surveys and polls
•FAQ, Author Guidelines and Contact

Elektor Electronics on the web

RESERVE YOUR COPY NOW! The September 2007 issue goes on sale on Thursday 23 August 2007 (UK distribution only).   

UK mainland subscribers will receive the magazine between 18 and 21 August 2007. Article titles and magazine contents subject to change, please check www.elektor-electronics.co.uk. 

w.elektor-electronics.co.uk   www.elektor-electronics.co.uk   www.elektor-electronics.co

NEWSAGENTS ORDER FORM
SHOP SAVE / HOME DELIVERY
Please save / deliver one copy of Elektor Electronics magazine for me each month

Name: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Address: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Post code: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Telephone: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Date: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Signature: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Please cut out or photocopy this form, complete details and 
hand to your newsagent.
Elektor Electronics is published on the third Thursday of each 
month, except in July.
Distribution S.O.R. by Seymour (NS).

FREE LED DRIVER
with every issue!

With preassembled components!
Experiment with white LEDs!

Equipment Test: audio amplifier modules
Home construction of power amplifiers remains a popular activity among audiophile electronics enthusiasts. Besides the 
high-end audio construction projects Elektor has become famous for, you may also consider using one of the power ampli-

fier modules available commercially either ready-built or as a kit. These modules require only a power supply and an enclosure to make an audio amp. We have collected a number 
of interesting AF power modules and put them through their paces in our audio lab. The test results are presented in the September issue.

GPS Tracker
Ten years ago a technical novelty, now dead common: positioning systems using GPS (Global Positioning System). GPS-

based navigators are extremely popular, especially among motorists. However, a GPS receiver is not just suitable for 
determining one’s own location on the globe, but also that of an object, for example, your car! Elektor’s GPS Tracker 
was developed specifically for that purpose. It’s a small circuit comprising a GSM modem, a GPS receiver and a mini-
ature antenna. When the GSM modem is texted (by SMS), the receiver will return its current coordinates. This allows 

you to track the object the circuit is attached to.

INFO & MARKET SNEAK PREVIEW
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Please supply the following. For PCBs, front panel foils, EPROMs, PALs, GALs, microcontrollers and diskettes, state the part number and 
description; for books, state the full title; for photocopies of articles, state full name of article and month and year of publication.
PLEASE USE BLOCK CAPITALS.

309 Circuits £ 19.95

Formula Flowcode Buggy £ 85.00

CD-ROM Ethernet Toolbox £ 18.90

CD-ROM Elektor 2006 £ 16.25

Visual Basic for Electronics 
Engineering Applications £ 27.50

Description Price each Qty. Total Order Code

Sub-total

P&P

Total paid

Please send this order form to *
(see reverse for conditions)

Elektor Electronics (Publishing)

Regus Brentford
1000 Great West Road
Brentford TW8 9HH
United Kingdom

Tel.: +44 208 261 4509
Fax: +44 208 261 4447
www.elektor-electronics.co.uk.
sales@elektor-electronics.co.uk 

*USA and Canada residents may 
(but are not obliged to) 
use $ prices, and send the order form to: 
Old Colony Sound Lab
P.O. Box 876, Peterborough 
NH 03458-0876. Tel. (603) 924-6371, 924-6526,
Fax: (603) 924-9467 
Email: custserv@audioXpress.com

Please send this order form to

Elektor Electronics (Publishing)

Regus Brentford
1000 Great West Road
Brentford TW8 9HH
United Kingdom

Tel.: +44 208 261 4509
Fax: +44 208 261 4447
www.elektor-electronics.co.uk.
subscriptions@elektor-electronics.co.uk 

METHOD OF PAYMENT
(see reverse before ticking as appropriate)

Bank transfer 

Cheque 
(UK-resident customers ONLY)

Giro transfer 

Expiry date: .................................................

Verification code: .........................................

SWITCH ONLY:

 Start date: ....................................................

 Issue number : ..............................................

Prices and item descriptions subject to change. 
The publishers reserve the right to change prices 
without prior notification. Prices and item descriptions 
shown here supersede those in previous issues. E. & O.E.

EL07/08

EL07/08

Name

Address + Post code

Tel.  Email

Date              –         – 2007 Signature

Name

Address + Post code

Tel.  Email  

Date              –         – 2007 Signature

* cross out what is not applicable

*  Offer available to Subscribers who have not held a subscription 
 to Elektor Electronics during the last 12 months. Offer subject to availability. 
 See reverse for rates and conditions. 

NEW

METHOD OF PAYMENT
(see reverse before ticking as appropriate)

Bank transfer 

Cheque 
(UK-resident customers ONLY)

Giro transfer 

Expiry date: .................................................

Verification code: .........................................

SWITCH ONLY:

 Start date: ....................................................

 Issue number : ..............................................

cribers who have not held a subscription

Yes, I am taking out an annual subscription 
to Elektor Electronics and receive a free 
1GB MP3 player.

I would like:

Standard Subscription (11 issues)

Subscription-Plus
(11 issues plus the Elektor Volume 2007 CD-ROM)

NEW

NEW



ORDERING INSTRUCTIONS, P&P CHARGES

Except in the USA and Canada, all orders, except for subscriptions (for which see below), must be sent BY POST or FAX to our Brentford address 
using the Order Form overleaf. On-line ordering: http://www.elektor-electronics.co.uk
Readers in the USA and Canada may (but are not obliged to) send orders, except for subscriptions (for which see below), 
to the USA address given on the order form. Please apply to Old Colony Sound for applicable P&P charges. Please allow 4-6 weeks for delivery.
Orders placed on our Brentford office must include P&P charges (Priority or Standard) as follows:
UK: £4.00  Europe: £5.00 (Standard) or £7.00 (Priority)  Outside Europe: £8.00 (Standard) or £12.00 (Priority)

HOW TO PAY

All orders must be accompanied by the full payment, including postage and packing charges as stated above or advised by Customer Services staff.

Bank transfer into account no. 40209520 held by Elektor Electronics (Publishing) / Segment b.v. with ABN-AMRO Bank, London. IBAN: GB35 
ABNA 4050 3040 2095 20. BIC: ABNAGB2L. Currency: sterling (UKP). Please ensure your full name and address gets communicated to us.
Cheque sent by post, made payable to Elektor Electronics (Publishing) / Segment b.v.. We can only accept sterling cheques and bank drafts
from UK-resident customers or subscribers. We regret that no cheques can be accepted from customers or subscribers in any other country.
Giro transfer into account no. 34-152-3801, held by Elektor Electronics (Publishing) / Segment b.v. Please do not send giro transfer/deposit
forms directly to us, but instead use the National Giro postage paid envelope and send it to your National Giro Centre.
Credit card VISA, Access, MasterCard, JCBCard and Switch cards can be processed by mail, email, web, fax and telephone. Online ordering 
through our website is SSL-protected for your security.

COMPONENTS

Components for projects appearing in Elektor Elec tronics are usually available from certain advertisers in this magazine. If difficulties in the supply 
of components are envisaged, a source will normally be advised in the article. Note, however, that the source(s) given is (are) not exclusive.

TERMS OF BUSINESS

Delivery Although every effort will be made to dispatch your order within 2-3 weeks from receipt of your instructions, we can not guarantee this 
time scale for all orders. Returns Faulty goods or goods sent in error may be returned for replacement or refund, but not before obtaining our 
consent. All goods returned should be packed securely in a padded bag or box, enclosing a covering letter stating the dispatch note number. If the 
goods are returned because of a mistake on our part, we will refund the return postage. Damaged goods Claims for damaged goods must be 
received at our Brentford office within 10-days (UK); 14-days (Europe) or 21-days (all other countries). Cancelled orders All cancelled orders 
will be subject to a 10% handling charge with a minimum charge of £5·00. Patents Patent protection may exist in respect of circuits, devices, 
components, and so on, described in our books and magazines. Elektor Electronics (Publishing) does not accept responsibility or liability for failing 
to identify such patent or other protection. Copyright All drawings, photographs, articles, printed circuit boards, programmed integrated circuits, 
diskettes and software carriers published in our books and magazines (other than in third-party advertisements) are copyright and may not be 
reproduced or transmitted in any form or by any means, including photocopying and recording, in whole or in part, without the prior permission 
of Elektor Electro nics (Publishing) in writing. Such written permission must also be obtained before any part of these publications is stored in 
a retrieval system of any nature. Notwithstanding the above, printed-circuit boards may be produced for private and personal use without prior 
permission. Limitation of liability Elektor Electronics (Publishing) shall not be liable in contract, tort, or otherwise, for any loss or damage suffered 
by the purchaser whatsoever or howsoever arising out of, or in connexion with, the supply of goods or services by Elektor Electronics (Publishing) other 
than to supply goods as described or, at the option of Elektor Electronics (Publishing), to refund the purchaser any money paid in respect of the goods. 
Law Any question relating to the supply of goods and services by Elektor Electronics (Publishing) shall be determined in all respects by the laws 
of England. January 2007

HOW TO PAY

Bank transfer into account no. 40209520 held by Elektor Electronics 
(Publishing) / Segment b.v. with ABN-AMRO Bank, London. IBAN: GB35 
ABNA 4050 3040 2095 20. BIC: ABNAGB2L. Currency: sterling (UKP). 
Please ensure your full name and address gets communicated to us.

Cheque sent by post, made payable to Elektor Electronics (Publishing) 
/ Segment b.v.. We can only accept sterling cheques and bank drafts 
from UK-resident customers or subscribers. We regret that no cheques 
can be accepted from customers or subscribers in any other country.

Giro transfer into account no. 34-152-3801, held by Elektor 
Electronics (Publishing) / Segment b.v. Please do not send giro transfer/
deposit forms directly to us, but instead use the National Giro postage 
paid envelope and send it to your National Giro Centre.

Credit card VISA, Access, MasterCard, JCBCard and Switch cards can 
be processed by mail, email, web, fax and telephone. Online ordering 
through our website is SSL-protected for your security.

SUBSCRIPTION CONDITIONS

The standard subscription order period is twelve months. If a perma-
nent change of address during the subscription period means that 
copies have to be despatched by a more expensive service, no extra 
charge will be made. Conversely, no refund will be made, nor expiry 
date extended, if a change of address allows the use of a cheaper 
service.
Student applications, which qualify for a 20% (twenty per cent) reduc-
tion in current rates, must be supported by evidence of studentship 
signed by the head of the college, school or university faculty. A 
standard Student Subscription costs £33.50, a Student Subscription-
Plus costs £40.40 (UK only).
Please note that new subscriptions take about four weeks from receipt 
of order to become effective.
Cancelled subscriptions will be subject to a charge of 25% (twenty-
five per cent) of the full subscription price or £7.50, whichever is the 
higher, plus the cost of any issues already dispatched. Subsciptions 
cannot be cancelled after they have run for six months or more.

January 2007

SUBSCRIPTION RATES FOR ANNUAL 

SUBSCRIPTION

Standard   Plus
United Kingdom £41.90   £48.80
Surface Mail
Rest of the World £54.50 £61.40
USA & Canada US$ 95.50 US$106.50
Airmail
Rest of the World £68.90 £75.80
USA & Canada US$120.00 US$131.00
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DESIGN
SUITE

NEW: Redesigned User Interface includes modeless 
selection, modeless wiring and intuitive operation to 
maximise speed and ease of use.

NEW: Design Explorer provides easy navigation, 
design inspection tools and cross-probing support to 
improve quality assurance and assist with fault 

NEW: 3D Visualisation Engine provides the means to 
preview boards in the context of a mechanical design 
prior to physical prototyping.

NEW IN DESIGN SUITE 7:
NEW: Simulation Advisor includes reporting on 
simulation problems with links to detailed 
troubleshooting information where appropriate.

NEW: Trace capability within both MCU and 
peripheral models provides detailed information on 
system operation which allows for faster debugging 
of both hardware and software problems.

NEW: Hundreds of new device models including 
PIC24, LPC2000, network controllers and general 
purpose electronic components.

Electronic Design From Concept To Completion

E-mail: info@labcenter.com

Labcenter Electronics Limited
Registered in England 4692454

Registered Address: 53-55 Main Street, Grassington, North Yorks, UK, BD23 5AA

Tel: +44 (0) 1756 753440 Fax: +44 (0) 1756 752857

TIME FOR A CHANGE ?
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