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FLITE ELECTRONICS INTERNATIONAL LTD 
«DECLARATION- 

( €  
APPROVED 

1994 NO. 3080 
ELECTROMAGNETIC C OMPATABILITY 

The Elet:tromagnetic Compatibility (Amendment) Regulations 1994 

EDUCATION, TRAINING AND EVALUATION EQUIPMENT 

Section 8—(1) 
This regulation applies only to education and training equipment which would not, except for 
the provisions of this regulation, conform with the protection requirements under normal 
conditions of use in its usual electromagnetic environmen}. 

.\'l 

! WARNING ! 
The use of this apparatus outside the classroom, laboratory, 
or similar area: invalidates conformity with the protection 
requirements of the Electromagnetic Compatibilüy 
Directive (89/336/EEC) and could lead to prosecution. 

" 

Electromagnetic Compatibility —— Further Notes 

From l‘°'t January 1995 it is a legal requirement that we comply with the EEG directive (89/336/EEC). As 
members of BESA (British Education Suppliers Association) "and ETEMA (Engineering Teaching 
Equipment Manufactures Association) EMC 1944 No 3080 (as antended) Section 8.1 is our lobbied 
contribution to this statutory instru ment enabling us to legaliy comply. 

By using equipment within the conf'mcs of an electromagnetically safe environment i.e. a Faraday Cage, or 
using the PCB in a completely sealed, earthed metal box, with'corrcctly de-coupled and screened leads, 
EMC radiation will be negligible and well within the wider remit of this directive. However, this makes 
education training and evaluation equipment either impractical or impossible to use. Therefore Section 8.1 
is one of the necessary recent amendments. 

In short, use this product sensin and not in an electromagnetic sensitive area and only within the confines 
of a classroom, Iaboratory, study area or similar place. If in doubt, consult a professional electronics 
engineer to review the electro—magnetic environment. 

Pike Electronics International Limited and its staff are not Iiablefor misuse 0 flis equipment or breaches of 
this EHC Direcfive. 



ELECTROMAGNETIC COMPATIBILITY 
What is EMC? 

EMC, Eiectromagnetic Compatibility. is achieved when two pieces of electrical or electronic equipment 
can work as intended in the same environment without causing each other problems. Stapdards have been 
set up which lay down the requirements for equipment to operate in this way. 

The first of these standards. the Eu mpean Council Directive (89/336[EEC), was introduced on 3 May 1989 
and states that: 

I. The electromagaetic :iisturbanca il generates does nn! exceed 3 level allowing radio and telecnmmunicalinns equipment 
and other apparatus to operate as intended; 

“2. The apparatus has an adequate levei nf intriusic immuni of electrmnagnetic disturhance to enable it to operate as 
intended. 

However, educational electronics equipment was not mentioned at any stage within this Directive. Whiist 
’staudard’ equipment must obviously comply, there are special issues for some equipment and it is in 
relation to such equipment which cannot compiy, usually by reason of its ohjectives, that these routes 
apply. 

Eclucatiunal equipment and EMC 

Some member companies wish to pass equipment through the system which is open in construction. The 
equipment could be electronic boards which are cmmectedhy electrical leads to other sections of apparatus 
or large test rigs which the student has to look at from the inside. One of the features of this type of 
approach is that it is not easy to provide electrical screening in the way that the Directive suggests. 

Realising the effect that these Direct ives would have an member companies BESA set up a working group 
with members who had like products to look at how1he application of the Directive could be- modified 
to suit education — the Working Group hegan to lnbhy the DTI in 1990. 

In 1994 an ameudment in the Statutcry UK Regulation Directive regarding EMC was brought into 
operation. A section relating to educational electronic equipment was included within it. 

This regulation applies to education and training equipment which would not except for the pmvisions of 
this“ regulation, confomn with the protection requirements under normal conditions of use in its usual 
electmmagnetic environment. 

l. Education and training equipment to which this regulation applies shall be deemed to conform 
with the protection requirements if it sati3fies the following conditions: 

&. in relation to supply. the apparatus is accmnpanied by a Written declaraticm in English stating that the use of 
the apparatus outside the clamoom. lahoratory. study area or similar such place invalidates conformity with the 
protectiou requirement of the Electroma;metic Compatibitity Directive (891336/138) am! could lead to 
pmsecutiou: and 

h. the equipment when operating does not cause electromagnetic disturbance to apparatus sil1mted outside its 
immediale eiectromagueiic euvimument. 

2. In these Regulations, "education and training equipment" mean any relevant apparatus, including 
a kit: ' 

a. suppliu! or pnssessed for supply to education or training establiehments or manufactured in such an 
establishment for the purposes of experimentatiou. learning or practiml training and 

b. the usual electromagnetic exwiromneut of which is & classrnom. lahommry. sludy areas or simiiar such place. 

This muended regulatinu now gives BESA members the opportunity in place the CE mark an their products 
in relation tu EMC providing that at! other standards and directivcs that relate to the product carrying the mark 
are complicd with. 
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OUTPUT PORT 
The Processor output port connects to Port A on the Multi Applications Board, and the 
state of the 8 lines will always be displayed on the 8 coloured LED’s. 
By means of on board mode switches, this port can be used to "control the motor 
(forward and reverse) and/or the heater. 

When not in use for these functions, the output port can be used to drive the Digital to 
Analogue Convertor (WA). 

The board is carefully laid out so that each item is clearly marked, and enclosed in an 
area with its associated components. 

INPUT PORT 
The processor input port connects to Port B on the Multi Applications Board, and by 
selection via mode switches can be used to read the 8 bit DIL switch, or the output of 
the Analogue to Digital Convertor (AID), or the output of the BIA comparator, and/or 
the output of the speed sensing infra-red detector. 

ANALOGUE SOURCE 
By means of a four position switch, the analogue source to the AID can be provided 
externally, or from the output of a light dependant resistor, or from the temperature 
sensor, or from an on board variable voltage. 

The output of the BIA can be displayed in graphical form by means of the ten segment 
Bargraph. 

‘BO-ARD DESCRH’TION. 

Power 

Power from the unregulated mains adaptor is provided at nominally 9V 1A, to 
connector I 1. In this section of the board it is regulated to 5V by U12, and associated 
smoothing capacitors, and also via the dc to do converter U13 the +5V provides a low 
current supply of «SV albeit from a relatively high source impedance. This «SV is 
required by some of the analogue circuitry. The +5 V regulator U12 is mounted on a 
heat sink, and care should be taken in handling the board, as this heatsink may reach 
70C. 

3 





twice or more times, only accepting a value when it is unchanged over two 
consecutive readings. For most micr0processors this should provide no problem in 
taking two readings in between conversions of the A/D. 

The analogue input source to the A/D is selected by the four position slider switch 
SW3, Posn 1 ‘VOLTS’ selects the variable voltage source, which can be vafied by 
VR6, between OV and approx 2.5V. Posn 2 ‘EXT’ selects an external analogue source 
via IN on screw tag connector P2, this should be between OV and 2.5V, voltage‘s above 
+5V may damage UZ. Posn 3 ‘LDR’ selects the output of the potential divider formed 
by the light dependant rcsistor LDRI and R29, by varying the incident light fa11ing on 
LDRI, this voltage will vary between OV and approx 2.5V. Lastly Posn 4 will select 
the output of the temperature sensing circuit U6, which will be fully described later. 

Motor 

The small dc motor with 3 bladed propeller is limited to approx 8000 RPM by the two 
27R current limiting resistors connecting it to the board. The polarity of the voltage 
applied to the motor and hence forward and reverse is selected by the relay Kl. The 
motor is dn'ven from the unregulated supply obtained from the mains adapter (approx 
9V), this minimises the noise introduced into the SV regulated supply, and hcnce the 
noise induccd in the logie circuits. 

Motor ON forward/reverse selection is by output hits 6 & 7 on Port B, their value is 
deco<ied by U4, such that ‘bit 6 and not bit 7’ will produce forward motion, and ‘not 
bit * 6 and bit 7’ produces reverse motion. The other two combinations will cause the 
motor to stop. To dccode and drive any output of U4 to a logie ‘O’ first U4 must be 
enabled by placing SWZB in ‘MOTOR’ placing a logie ‘0’ on U4 pin 1, which is 
omcrwisc pulled up by R8. 

Either Of the valid combhmtions of bit 6 and bit 7 will create a logie ‘0’ at U4 pin 9, 
which via the high current driver U3 pin 15, and relay KI will ground one side of the 
motor causing it to 0perate. 

One of these valid combinations (bit 6) will also produce a logie ‘0’ on U4 pin 5, 
which via driver U3 pin 16 will energise relay KI (also powered from the unregulated 
supply), the contacts of KI reversing the polarity of the motor supply, hence changing 
its direction. 

As the motor rotates the. propeller bladcs pass between DI an infra-red source, and D2 
an infra-red detector, the change in current through the detector is sufficient to pass 
the schxnitt trigger threshold of US pin l, thus providing a signal 3 times per 
revolution back to Port A bit 4. However for this to function SW4A must be set to 
‘SPEED’, connecting the output of US pin 2 to the A bus. 







CONNECTORS 

PIN NO SIGNAL PIN NO SIGNA_L 
1 21 Port B Bit 0 
2 22 Port B Bit 1 
3 23 Port B Bit 2 
4 24 Port B Bit 3 
5 25 Port B Bit 4 
6 26 Port B Bit 5 
7 Port A Bit 7 27 Port B Bit 6 
8 Port A Bit 6 28 Port B Bit 7 
9 Port A Bit 5 29 
10 Port A Bit 4 30 OV (LK!) 
11 OV 31 Port A Bit 4 (LK2) 
12 Port A Bit 3 32 Port A Bit 3 (LK3) 
13 Port A Bit 2 33 
14 Port A Bit 1 34 
15 Port A Bit 0 35 
16 36 
17 37 
18 38 
19 39 

20 40 

These connections shown with a link number (LK) are only available with the 
respective immer link in place. 

Port A is the Output Port from the Applications Board to the Processor Board. 

Port B is the Input Port to the Applications Board from the Hocessor Board 





SIGNALS 
The Ports carry the following si gnals from/to the various devices on the board, 
appmpriate to the devices currently enabled i.e. MOTOR, SPEED etc. 

PORT SIGNALS & 
SW2A 'SWI'I'CH' SW2A 'ADC' SW4B 'DAC' SW4A 'SPEED' 

A Bit 0 DIL SW Bit 0 All) Bit 0 

A Bit 1 DIL SW Bit 1 ND Bit 1 

A Bit 2 DIL SW Bit 2 ND Bit 2 

A Bit 3 DIL SW Bit 3 HD Bit 3 -Comparator O/P 
A Bit 4 DIL SW Bit 4 ND Bit 4 Infra Red Diode 

A Bit_5 DIL Sw Bit 5 ND Bit 5 
ABit6v DIL 3w Bit6 A/DBit6 
A Bit 7 DIL Sw Bit 7 HD Bit 7 

Always Always SW4C 'HEA'I“ SWZB 'MOTOR' 

B Bit 0 LED Bit 0 Am Bit 0 
B Bit 1 LED Bit 1 ND Bit 1 - 

B Bit 2 LED Bit 2 Am Bit 2 

B Bit 3 LED Bit 3 ND Bit 3 

B Bit 4 LED Bit 4 ND Bit 4 

B BR 5 LED Bit 5 All) Bit 5 Hemer On 

B Bit 6 LED Bit 6 ND Bit 6 Motor Control 

B Bit 7 LED Bit 7 ND Bit 7 Motor Control 
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