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“We have been using Flowcode since 2010 in our
microcontroller laboratories. Flowcode is the ideal
perfect system to teach the students a systematic
and organized, but simple way of programming
microcontrollers. Since Flowcode covers multiple
microcontroller platforms, the students are not
limited to one type of microcontroller. About three
years ago, we updated our control laboratory,
and we started using Flowcode for digital

control on dsPIC microcontrollers. Flowcode is

a great educational tool, updated frequently to
keep up with the newest and most advanced
technologies. Many of our students use Flowcode
in the design and programming of their senior
embedded system design projects. They love

the advanced simulation and In Circuit Testing
capability of Flowcode too (Ghost Technology).

I cannot explain enough my appreciation and

my students’ enjoyment and satisfaction of
learning using Flowcode. | must also mention the
prompt help and support provided by Matrix at

all times. Finally, after using Flowcode for several
years, Flowcode proved to be the best tool for
programming several microcontroller platforms
from entry level student projects to very advanced
#:Ue~Gd ~’ 1£’8UedyG%al ~iv

George Breidy, ECCE Laboratory Supervisor,

“We bought the Locktronics kits as part of the capital investment in our
undergraduate teaching laboratories and have been very pleased with them
over the past two years. We teach level 3/4 electronics to our foundation
year and to engineering students of all disciplines in stage 1.

We have found the kits to be very robust and intuitive to use, with the
supporting materials well written and easy for students to understand,

A~d&l £. . Ae~ ;TAete~ ; T+, £7HF8Yy*Gla;'yt;'~+G;
programmes have little or no prior electronics knowledge or experience.

The design of the kits allows students to see the components in a circuit

as well as the circuit diagram on the same panel. This facilitates an
understanding of both component and circuit function, which is not always
easy to do with a breadboard or PCB based circuit.

08 Ue’ +'¢" Ao +/F A+~80«'a+1 ; oxddyGl % ' » m
is ‘high gain’ activity, enjoyable for students since they learn by doing and R
Bit/E. [ +~'2y+'Ge %A+7Gyhs &.d+ Ge%az+ay~ £U4; Mg :
Y exe AI'Ey8 A +~8U+ddyG=+l iv = ——

Dr RW Clarke, University of Bradford, United Kingdom. 5 b
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1. The Matrix curriculum map (pages
130 to 131), is designed to give you
an idea of how each of our solutions
O0XW MR XS IEGL SJ XL
levels. This is useful for our home,
UK customers and aa guide to
enable our international customers
to understand more about our
products.

3. Our product ranges (pages 93 to
129) showcase the brands under
the Matrix umbrella. Most of these
are designed and manufactured by
Matrix and on these pages, you will

9

ORH QSVI MRJSVQEXMSR

they are designed to be used.

www.matrixtsl.com

2. Our solutions (pages 5 to 92) present each of our
individual learning solutions and combine software,
hardware and importantly, curriculum in the form of
worksheets and examples. The solutions are designed
for students of various age ranges, and each solution is

QETTIH EKEMRWX E WTIGMOG 90 GYVVMG

We split our solutions down into various disciplines/
subject areas.

Lockse Bl B
4. The product code glossary (pages 132 to 137) gives those
with the knowledge of a product name or product code
the ability to search for it. For any products that cannot

be found in our catalogue, please search the website at
www.matrixtsl.com or contact us for more information.

iildralX

Copyright © 2019 Matrix Technology Solutions Limited

Locktronics is used in around 2,000 schools and

colleges for teaching the fundamental principles

of electricity. In this section we list our solutions for

science. These kits are designed for students studying

electrical principles from a very early age through to

age 16 + and in particular, A-level physics. You will also

GRH E VERKI SJ RI[| WSPYXMSRW SR XLI"
SR STXMGW 0FVI STXMGW ERH XLIVQSHFH
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Our learning solutions: “The Locktronics kits and Matrixasa dG~' PE+~'£U&;" ~i*BGy iG;*cf

v, 211X 7S- GSQTPMERG] WXMT chrgg?%g/%%ecglarp@%vc\([) us Power is currently working with two

VYKKIH ERH HIWMKRIH XS TMX by one ourgartlners orks, KS4 Physics teachers from Anglesey
[ La d%rghln?chgc s%ion\éwitlﬁ %XCMP}% to map the kits to the new Physics
SJ XLI PEF SV GPEWWVSSQ the Energy & Environment kits were _ syllabus, with the mapping provision
2 (PIEVP] HMWTPE] GMVGYMXW X3 P BRIV X5 e 217 & Tnen-tinigmadd available to the
XLIMV YRHIVWXERHMRK SJ XL't&‘ﬁJpMﬁhé:HéWBllﬁlsWs)@égé‘MHother3schools on the Island, as well
¥%» &PPS[JSV XLI FYMPHMRK SJ YWREMAWARY RHEXMSREP 4+ .18+ £y8+G;e’ 4*BGy (G ;+%A4,
ORS[PIHKI [MXL XLI EFMPMX] X3 RXNAHaRiRo& dsd¥ teach  for schools across Wales and
ORS[PIHKI [MXL EHZERGIH XST sics students within the Y; .2 U Gexila~~s"

% RGPYHI GYVVMGYPYQ [LMGLsgh%gﬂsét}u\{\/thﬂggmgrg%rg\/mso

XLVSYKL XLI NTIVMQIRXW ERHiﬁ%Feééan?ﬁé%ﬁ)brh}ﬁWﬂwat
TVITEVEXMSR XMQI the kits will give them to use with
lower ages groups, as well as with

8+dyG¥ ~ C

Claire Burgess, Education
Programme Coordinator at Horizon
Nuclear Power
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This kit provides a comprehensive range of practical assignments in electricity
and magnetism and is ideal for those who are studying science and electricity
within a wide variety of academic or vocational courses. The kit is supplied with a
comprehensive set of worksheets that cover the electrical properties of materials
and introduce students to electricity.

Learning objectives / experiments:

14Electrical properties of materials
Y4 Simple circuits

%Heat and magnetism

Y4Basic circuit symbols

¥%» (YVVIRX 0S]

Y Series and parallel circuits

14 Patterns of voltage and current
YElectrical sensors

4Relays and electromagnets

Curriculum mapping

¥ Suitable for studying electricity as part of a science course from ages 11 to 16 (In the UK
suitable for KS3 and KS4)

Electricity, magnetism and materials solution [ K9071-2 ‘,K9071-2A
Corresponding curriculum LK7325 & LK7326
Multimeter pack ‘ LK1110

7 r __/
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Curriculum mapping
1, Suitable for studies in Science at KS1 and KS2: ages 5to 11
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Curriculum mapping

% Suitable for studies in science age 11 — 16 and for environmental courses. Ideal for STEM

—
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This kit provides an introduction to the fundamentals
of electricity. It is ideal for those who are completely
new to the subject, and is suitable for use from ages
8+. The kit is supplied with 30 pages of notes and
worksheets.

Learning objectives / experiments:

¥%2What is electricity?

1 Simple electrical components
Y2 The simplest circuit

%, Conductors and insulators

% Switches

4 Two way switches

4 Series circuits

Y Parallel circuits

Y2Buzzers

¥2Motors

Fundamentals of electricity solution [ K6444 ‘,K8444A
Corresponding curriculum LK6816

This course provides an introduction to renewable
energy generation and energy saving measures
through intelligent building control. As such, it
addresses the aims of a number of courses in Science
and Technology. A comprehensive set of curriculum
worksheets and supporting documentation deliver
experiments to illuminate the issues raised.

Learning objectives / experiments:

4 Advantages / disadvantages of renewable energy
sources: photovoltaic, wind, wave, hydroelectric

Y Solar cells and their operation

Y Electricity generators

Solar heating and energy storage

,\oltage regulation

% *YyGMIRG] SJ E GOPEQIRX PEQT ERH 1*) PE

YInsulation and double glazing

% *RIVK] IlyYGMIRX FYMPHMRK HIWMKR YWMF
microcontrollers

Energy and environment solution LK7345-2 ‘ LK7345-2A
Corresponding curriculum LK7122
Multimeter pack ‘ LK1110

www.matrixtsl.com 7
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The kit provides a comprehensive range of practical
assignments for electricity and magnetism and is ideal
for those who are studying science and electricity

at a more advanced level. The kit is supplied with a
comprehensive set of worksheets and teachers’ notes.

This general purpose DC/AC power supply/signal
generator has a wide range of applications in education:
in Physics, Technology and Electronics.

The unit is housed in a rugged enclosure with a
large graphical back-lit display and input controls

1:::‘1:‘ ";'" = 500 b= 008

conveniently located at the top front of the display. The
TS[IV WYTTP] LEW E RYQFIV SJ 0\IH )( ZSPXI
as well as variable DC and AC outputs.

w0 == 000 ey

VP Y To add PIC investigation to this kit please see the PIC add-on kit on page

22.

%GetUUskdayt’ G;t.ex7d. 8ye ;%8~' ' G;*'Ge’ ~e+ 'e~88&+ &ckd +7d-xUU
on kit on page 30.

The AC signal generator output is presented in three

forms: +10V 500hm BNC output, high-power output via

shrouded 4mm sockets for directly driving speakers and

vibration generators, and a line-level output on a jack

socket. This AC signal delivers 0.1Hz to 100KHz with sine,
XVMERKPI WUYEVI ERH EVFMXVEV] [EZIISV

The power supply operates from a supply of 110V or
240VAC.

Functions:

YFixed -12V, 5V and +12V outputs

% EVMEFPI 1 )( SYXTYX

1, Signal generator output: 0.1Hz - 100kHz

A level electrical and electronic principles K9329-2 4K9329-2A Y2 ) SX Q EXVM\ FEGOPMX YWIV HMWTP E]
“Rugged continuously rotating control and buttons

Y2Supplied with technician voltage limiting software

Y Shrouded safety connectors

Corresponding curriculum LK7664 & LK7773

I I Signal generator: Instrumentation 50 Ohm BNC
Curriculum mapping Multimeter pack LK1110 SYVGI )( 59 &(|5LR6999/ She 0.1Hz to 100KHZ J(GSYTPIH =TT
. . .. . and signal generator LK2975 .
Y2 Suitable for studying electricity as part of a Physics course aged 16 to 18 (A level courses Picoscope HP8279 onatg %7::;
in the UK Sawtooth, Audio Output Loudspeaker/Transd
X e UK) . . . . . . o . custom 20Hz 1o 20kHz / AC Aucuczﬂsle: rlO':Ia:fplfsrAmp P s:“’“:eg(*)
% Suitable for unit 15 of BTEC National in Applied Science: Electrical circuits and their _ power supply peak mm shrouded()
application Line Out Mono Jack
AC coupled 2V p-p
200 Ohm source impedance
Power Supply 3-10V variable up to 3A variable current 4mm shrouded
maximum limited, monitored (brown)
+12v up to 5A variable current 4mm shrouded .
maximum limited, monitored (blue)
S T it i H H +5V p to 5A ariable current 4mm shrouded
This ‘one per class’ kit is designed to give you a uptosh P g shrou
uI\MFPI WYMX_I S_J .TEVXW XLEX GER FI EHHIH XS XLI v up10 300 cunentimited © o shrouded SYVGI )(59 &( 59 ERH WMKREP KIRIVET?ES?:/
Electrical and electronic principles pack to allow a mA 300mA Gellow)

vam JEH A Ba
BN 000 ==l 388
Q80 RAA D00
A A00 RAR 00N

W Y S =
28N LX)
Y
By

much wider range of experiments and demonstration

MR *PIGXVSRMGW JVSQ SYV 4TIVEXMSREP &QTPMGIVW 5.(
Logic and Energy and environment solutions. The

TEGO EPWS MRGPYHIW YWIJYP IUYMTQIRX JSV XIEGLMRK
Lenz’s law, Faraday’s law and motor principles.

Learning objectives / experiments:

Y»Batteries in series and parallel

YlInternal resistance of batteries

% 5S[IVHMWWMTEXMSR ERH IyGMIRG]
Y Potential dividers

Y2Resistivity

¥%» OMVGLSUOTW PE][

%AC circuits

Y Capacitors

¥» +PIQMRKIW PE]

YlInductors

¥%» +EVEHE]TW ERH 1IR"{W PE[W
Y, Transformers

Did you know?

=SY GER 0RH E PMWX SJ XLI
components included in all our Locktronics

MRH

Class pool kit ‘ LK6802 ‘ LK6802A

Corresponding curriculum LK 3061, LK7122, LK7209,

LK9392

and Automatics kits on the Matrix website. Visit

[[[ QEXVM\XWP GSQ O0RH XLI OMX
JSV ERH GPMGO SR ,VIWSYVGIW!?
a “bill of materials”

Multimeter pack LK1110 Signal generator HP7894

Curriculum mapping

Picoscope HP8279

e —
iildralX

1, Suitable for extending work in Physics to various topics at ages 16 to 18. Ideal for STEM
Y2 Suitable for unit 15 of BTEC National in Applied Science: Electrical circuits and their
application

iildrnlX
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This kit allows engineering students to carry

out a wide range of practical experiments in
Thermodynamics to help them understand the
temperature related behaviour of mechanical
systems. The kit includes experimental apparatus
including metal blocks with heating elements, linear
rods with heaters, Leslie cube and Jolly bulb. The

kit also includes measuring instruments such as
digital thermometers, energy meter, and infrared
thermometer. A downloadable manual covers all
NTIVMQIRXW ERH MRGPYHIW XIEGLIVIW RSXIW & YRM
feature of the kit is that all the experiments can be
completed just with electricity as the heat source — no
'"YRWIR FYVRIV MW VIUYMVIH

The chamber is self-contained and thermoelectrically

GSSPIH 8LI GLEQFIV VIUYMVIW RS HV] MCc
the only setup necessary is the addition of isopropyl

alcohol and connection to a mains socket.

The chamber contains an integrated power supply
and illumination of the chamber is provided by a high
intensity LED.

Using the provided source, tracks should be visible
within 10 minutes.

Once running the cloud chamber can be made to run
for extended periods by adding more alcohol through
the access provided in the lid.

Learning objectives / experiments:

Y,Heat capacity of liquids

%4Heat capacity of solids

YLinear expansion of heat

Y%.Heat absorption

Y2Heat radiation

% *\TERWMSR SJ KEWIW 3 (LEVPIWTY PE[
% 'S]PITW PE][

Thermodynamics kit HP4159
Corresponding curriculum CP4261
Curriculum mapping Curriculum mapping
1 Suitable for studying electricity as part of a Physics course aged 16 to 18 (A level courses SYVGI )(59 &(59 ERH WMKREP KIRIVEXS&K6999/ 2 Suitable for studying as part of a Physics course aged 14 to 18 (GCSE / A level courses
in the UK) LK2975 in the UK) Cloud Chamber AS4681

The unit is completely self-contained with the
| t{gﬂilﬁg r\;:xn_?hS::ZﬁE g?gﬁgvivggffr f;/seslo? These digital bench meters are housed in robust
' &' ERH 5:( GEWIW 'SXL JIEXYVI b QMRY
circuitry to conserve battery life and an LED indicator
prompting battery change when necessary.

use and has an integral multi-faceted beach which
ZMVXYEPP] IPMQMREXIW YR[ERXIH VIGIGXMSRW

lllumination is from a high intensity built-in LED which

can be automatically strobed in sync with the waves

to give perfectly stationary images, or switched to

allow the user independent control of the wave and

WXVSFI JVIUYIRGMIW KMZMRK XLI MQTVIWWMSR SJ [EZI
motion across the viewing screen.

The unit is supplied with three robust dippers which

can be easily adjusted to suit the depth of water

being used. A selection of barriers shapes and lenses

EVI EPWS TVSZMHIH XS IREFPI VIGIGXMSR VIJVEGXMSR
HMUVEGXMSR ERH MRXIVJIVIRGI EPSRK [MXL XLl JSGYWMRK
properties of lenses to be demonstrated. All of the

accessories can be stored neatly inside the unit when

not in use.
L . p— |
o \‘_# —
Curriculum mapping el )
s _Suitable for studying as part of a Physics course aged 14 to 18 (GCSE / A level courses Ripple tank Ml ‘ 031 Curriculum mappmg IMKMXEP :SPXQIXIV GPEWW TEGO SJ AS1106
in the UK) 1, Suitable for studying as part of a Physics course aged 14 to 18 (GCSE / A level courses
intheUK) JMKMXEP &QQIXIV GPEWW TEGO SJ AS4472

10 www.matrixtsl.com Copyright © 2019 Matrix Technology Solutions Limited Iﬂﬂl_ﬂlx Iﬂﬂl_ﬂlx
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Fibre Optics, Photonics
and Optical Science

Our OptoSci training packages are designed to give

universities and colleges an immediate solution to the

provision of comprehensive and stimulating lab based

courses in key areas of photonics technology, in
TEVXMGYPEV MR XLI 0IPH SJ STXMGEP |
Each educational solution includes all required

optoelectronic hardware with extensive literature, and

curriculum support. Instrumentation listed needs to

be purchased separately. Please contact us for further
GPEVMUOGEXMSR

OptoSci's Principles of Physical Optics kit consists of four separate modules
TSPEVMWEXMSR VIUIGXMSR ERH VIJVEGXMSR HM

[LMGL IREFPI WXYHIRXW XS INTIVMQIRXEPP] MRZIW

familiarity with the fundamentals of physical optics and the wave properties

of light.

! MRXIVIJIVIRGI ERH GSLIVIRG
RH EGUYMVI TVEGXMGEP

Learning objectives / experiments: f,Né ;a‘{i*ie?” }15'“9,2960;?" Edu[f?;usn% ‘i‘/‘séy . %ug,l,lfarglilng solutions
L] x y y * ~ y ~ 0 L] 2 ._. L] 0. * ~ N
% 5SPEVMWEXMSR MRGPYHMRK 2EPYWY 1E[ [EZITPEXI TVSTIVXMIW WXEXIW SJ TSPEVMWEXMSR WXVEMR contained experiments and detailed manuals Z &‘\% W%T?P“ﬁlﬁ [MXL ERP REBAMEVIRWXVYGXSVIW ¢

birefrin gence VIUYMVIH XS TIVIJSVQ XIWEQTPI VIWYPXW ERH WSP

% 7IGiIGXMSR 7IJVEGXMSR MRGPYHMRK RIPP{W 1E[ +V | VIJVEGX MRHI are excellent for giving students a practical
determuingtion S JVEGXMS G 1 [ 1|WQE#UWJEMMWMX JVE G X Megslor \ introduction to optical communications towards NTIVMQIRXEP TVSKVEQQEPP INTIVMQIRXW INIVGMW
% )MUVEGXMSR MRGPYHMRK PMXW ETIVXYVIW VIilcXMERERH XVERWQMWWMSR KVEXMRKW PEWIV the end of Physics or Electronic Engineering Y2 .RGPYHI QERYEPW XSYKWWHITVSZMHIH [MXL E
wavelength determination _ A JMGVEGXMSR OMX FP8104 dyG y+774~v XLI WXYHIRXW XLVSYKL GERQTVILIRWMZI WIX SJ
YInterference and Coherence - including Mi  chelson interferometer, optical surface Interference & coherence kit EP7948 FEGOKVSYRH XLISV] ERHFEGOKVSYRH PIGXYVI RS)
quality, laser coherence measurements
Complete advanced physical optics kit FP4615 | \ T | V M Q | R X W
Modular advanced physical optics kit FPO391 Liam Barry, Dublin City University

Curriculum mapping

14 Suitable for courses in Optical Science and Photonics at undergraduate level and beyond _

7 r __/ 7 r__/
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Advanced physical optics kit

OptoSci's advanced physical optics kit consists of four separate modules
TSPEVMWEXMSR VIUIGXMSR ERH VIJVEGXMSR HM

[LMGL IREFPI WXYHIRXW XS INTIVMQIRXEPP] MRZIW

familiarity with the fundamentals of physical optics and the wave properties

of light.

MRXIVIJIVIRGI ERH GSLIVIRGI
HEGUYMVI TVEGXMGEP

__Q.”'"f}t:CI.

Learning objectives / experiments:

% 5SPEVMWEXMSR MRGPYHMRK 2EPYWY 1E[ [EZITPEXI TV¥ETNMAN WXEXIW SJ TSPEVMWEXMSR

strain birefringence 71GIGXMSR  VIJVEGXMSR OMX FP8197

Y T7IUIGXMSR 71JVEGXMSR MRGPYHMRK RIPPTIW 1E[ +VIWRIP *UYEXMSRW VIJVEGXMZI MRHI\
determination Polarisation kit FP7280

% )YMUVEGXMSR MRGPYHMRK PMXW ETIVXYVIW VIUIGXMBREERHRYMERWQMWWMSR KVBEYMRKW PEWIV
wavelength determination

. . . . . Interference & coherence kit FP7948
YInterference and Coherence - including Michelson interferometer, optical surface
quality, laser coherence measurements Complete advanced physical optics kit FP4615
Modular advanced physical optics kit FP0391

Curriculum mapping

% Suitable for courses in Optical Science and Photonics at undergraduate level and beyond

iildralX

www.matrixtsl.com Copyright © 2019 Matrix Technology Solutions Limited

Principles of optical
waveguiding kit

This kit enables students to investigate the
conditions under which optical waveguiding
occurs in dielectric media, and then appreciate
how these fundamental principles are applied by
examining mode propagation in multi-mode and
single mode planar waveguides.

Learning objectives / experiments:

¥%» T7I0IGXMSR ERH VIJVEGXMSR RIPPY

¥ +VIWRIP VIPEXMSRWLMTW 'VI[WXIVT]
ERKPI ERH XSXEP MRXIVREP VIUIGXM

Y Prism coupling and waveguide measurements

% Step and graded index waveguides

Y2Measurement and analysis of mode spectra

¥%» 2SHI IGIGXMZI MRHMGIW ERH MRHI\
determination

¥%» )JIWMKR SJ WMRKPI QSHI [EZIKYMHIW

._Q.”"T}t:CI.

‘
iu
. Ordering information

Curriculum mapping

14 Suitable for courses in Optical Science and Photonics at undergraduate level and beyond

Principles of optical waveguiding FP0294

Optical waveguiding analysis software FP7634

&HZERGIH OGFVI STXMG
communications kit

This kit covers the experimental characterisation

SJ EPP XLI QENSV GSQTSRIRXW SJ E QF
communications link (i.e. LED and laser diode
XVERWQMXXIV XLI STXMGEP GFVI ERH
then investigates and compares the limits imposed

on overall LED and laser system performance by

attenuation and dispersion.

Learning objectives / experiments:

Yo SYVGI GLEVEGXIVMWEXMSR 1%) 1IEWIV
Y4 Fibre attenuation & connector loss
“Receiver noise & sensitivity
14 Attenuation limited link lengths
Y Fibre dispersion (material & modal)
,Bandwidth & Bit rate distance products (time &
frequency domain)
14 System comparison & design studies

rma
e memamy

..Q.”'"GHCI‘

Ordering information

&HZERGIH GFVI STXMG GSQQYRMGEXMSRW‘ GRALO

Curriculum mapping

% Suitable for courses in Optical Science and Photonics at undergraduate level and beyond

iildrnlX
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Curriculum mapping

¥4 Suitable for courses in Optical Science and Photonics at undergraduate level and beyond

Curriculum mapping

% Suitable for courses in Optical Science and Photonics at undergraduate level and beyond

16 www.matrixtsl.com
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Bit error rate & eye diagrams *VFMYQ HSTIH GFVI E
kit kit

This kit is designed as an extension to the FP4010

and FP1748 series of kits. This extension kit

allows the student to generate and evaluate eye

HMEKVEQW ERH MRZIWXMKEXI XLI IGIGXW SJ RSM
attenuation and dispersion on eye diagrams

and BER for the many communication system

permutations allowed by the Advanced Fibre

Optics Communications kit on page 15.

This solution enables students to investigate

XLI FEWMG TVMRGMTPIW SJ STXMG
characterise the key technical performance

parameters of EDFAs, and to develop an

appreciation of the engineering applications of
STXMGEP EQTPMOIVW ERH XLIMV P
applications.

Learning objectives / experiments:

Y4 Full gain characteristics: small and large signal gain

¥ Signal / gain saturation

%Pump saturation

¥%» 8VERWTEVIRG] TSMRX KEMR KVEHMI
Y% Saturated output power

¥ &QTPMUIH WTSRXERISYW IQMWWMSR
%5ASE-ASE & Signal-ASE beat noise

¥ 3SMWI GKYVI

Learning objectives / experiments:

4Basics of eye patterns

Y2Using eye patterns as a qualitative diagnostic tool

4Rise time, pulse width and jitter measurements

Y2Bit-rate limitations due to noise

Y4Bit-rate limitations due to dispersion

%5 Q-factors and Bit Error Rate (BER) from noise
amplitudes

»Q-factors and BER from eye pattern histograms

¥%» (SQTEVI 1*) ERH PEWIV VIWTSRWI SZIV HMUIVIRX
lengths and bit rates

(JPTOS -f'Z!'

Lt

(OPTOSCI
Ordering information .
Bit error rate & eye diagrams ‘ FP6269 Curriculum mapping Ordering information
_ Y2 Suitable for courses in Optical Science and Photonics at undergraduate level and beyond TVEMYQ HSTIH GFVI EQTPMAIVW OMX ‘ FP5366

Optical network analysis & Principles of lasers kit

OTDR kit

This solution enables students to investigate the

fundamental characteristics of optical time domain

VIOIGXSQIXV] YWMRK E GSQQIVGMEP 48)7 YRMX
and observe how these principles are applied in

TVEGXMGI XS INEQMRI XLI VIWTSRWI SJ STXMGEP @
PMROW GOFVI STXMG GSQTSRIRXW ERH STXMGEP
networks.

This solution enables students to consolidate
their knowledge and understanding and to gain
practical experience in the investigation of optical
EQTPMUOIGEXMSR ERH PEWIVW
principles and characteristics of lasers using an
Erbium Doped Fibre Ring Laser.

XYHIRX)

Learning objectives / experiments:

% (SRWXVYGXMSR SJ E 0FVI VMRK PEWIV

%,Measurement of lasing threshold

Y Laser dynamics: relaxation oscillations, excitation
lifetime, laser onset time

¥% 2IEWYVIQIRX SJ WPSTI IyGMIRG]

% *UIGX SJ MRXVE GEZMX] PSWW SR XLI WF
threshold

¥ RUYIRGI SJ SYXTYX GSYTPMRK VEXMS S
and threshold

Learning objectives / experiments:

% +YRHEQIRXEP TVSTIVXMIW ERH STIVEXMSR SJ 48)7W
(dead zone, distance and spatial resolution, dynamic
range etc.)

% *ZIRX MHIRXMUOGEXMSR ERH PSGEXMSR

YLine, component, splice & bend loss measurements

Y¥%Network components and their characterisation at
1310nm and 1550nm

Y¥2Multi-branch and Wavelength division multiplexed

;)2 RIX[SVOW

Y 'M HMVIGXMSREP 48)7 QIEWYVIQIRXW [MXL HIPMFIVEXIP]
introduced faults

Y% Analysis of networks with deliberately introduced
faults

D_.r"_"i'.‘l‘-f'll.

| LT L

cerTOSC
(QPTOSCI
Ordering information
4TXMGEP RIX[SVO EREP]WMW 48)7 FP0374 Ordering information
4TXMGEP RIX[SVO EREPJWMW OMX [MXLS Y/XFRZB50 Principles of lasers kit ‘ FP9068

Curriculum mapping

¥4 Suitable for courses in Optical Science and Photonics at undergraduate level and beyond

iildrnlX

S e e S|
mldidlX
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A Bragg grating

WDM components & systems and Bragg
gratings kit

8LI JYPP WSPYXMSR LIVI GSRWMWXW SJ E FEWI OMX ;)2 GSQTSRIRXW OMX ERH XLVII
extension modules, 1310/1550nm WDM extension kit, DWDM extension kit

and the Bragg extension kit. This allows immediate or future expansion of

the kit as desired. The full series of kits enable students to consolidate their

ORS[PIHKI ERH YRHIVWXERHMRK ERH XS EGUYMVI TVEGXMGEP INTIVMIRGI MR XLI

MRZIWXMKEXMSR EREP]WMW ERH GLEVEGXIVMWXMGW SJ STXMGEP O0FVI GSQTSRIRXW PE

diodes, various Wavelength Division Multiplexed (WDM) systems, and Bragg
Gratings.

Learning objectives / experiments:

¥%» 2IEWYVIQIRX SJ MRWIVXMSR FEGO VIUIGXMSR VIXYVR
isolation/extinction ratios of a series of optical components at 1550nm & 1310nm

Y% Characterisation & examination of the narrowband wavelength response of Bragg
KVEXMRK ERH );)2 QSHYPIW

YlInvestigation of temperature tuning of a Bragg grating and its role as a temperature
sensor

%2Measurement and plotting of light, voltage, current (LVI) characteristics of lasers A { ) )
with operating temperature - @ e ——

¥%» (LEVEGXIVMWEXMSR SJ E X[S GLERRIP );)2 WIWXIQ INEQMREXMSR SJ GLERRIP EHH

drop, and measurement of system crosstalk / channel isolation
% *0IGX SJ [EZIPIRKXL HVMJX SR );)2 WIWXIQ GVSWWXEP @rde@Gi EfRRAIBNMWSPEXMSR

2 .RZIWXMKEXMSR SJ GVSWWXEPO IGIGXW SR XLI I]I HMEISygS%TSél*RZ(WMORMXi;i2 WIWXTQW 1748
VIUYMVIW 'MX *VVSV 7EXI *]I )MEKVEQW OMX '
2 &WWIQFP] ERH GLEVEGXIVMWEXMSR SJ E X[S GLERRIP R ®Q )2 NXRRY MR OWX W X | Q FP8451

Y2Fibre attenuation, length & chromatic dispersion measurements with 1310nm & )1)2 NXIRWMSR OMX FP5180
RQ WSYVGIW VIUYMVIW '"MX *VVSV 7EXI *Il YMEKVEQW OMX

Bragg extension kit FP6057

Bit error rate & eye diagrams kit FP6269

Curriculum mapping

2 Suitable for courses in Optical Science and Photonics at undergraduate level and beyond

7 r __/
Copyright © 2019 Matrix Technology Solutions Limited ﬂlﬂlx
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In the following pages we present our solutions for

delivering a motivating course in areas of computer

science. Solutions here are largely based around our

AllCode technology, which allows students to control

hardware using multiple programming languages.

VI EPWS TVSYH XS TVIWIRX E WIPIGX
solutions from our new E-blocks2 range, which is

presented alongside Flowcode.

“We have used the Formula AllCode buggies with - Qur learning solutions

Gey: y~-'=Adty:).Al'yC; [++;U+ GTdE Ay 88Y| L bs[GsHI Wy HRRGPYHI VSFSXMG FYKKM
students. They are a great vehicle for getting

across a range of concepts in Computer Science L PMGIRGIW JSV LSQI YWIVSFSXMG EVQ WSPYXMSR F
and Electronic Engineering. We found them to be % JIPMZIV PIEVRMRK WSPAPMSRW JSV

very motivational for students who are still getting 5.( QMGVSGSRXVSPPIVW &REBFRWRISLEVH[EVI WSJIX]
to grips with the basics of the subject, yet they TEWTFIVV] 5M GYVVMGYPYQ XLVSYKLSYX
tyde A /E.&4°&4;GE ' Ge/EAcl £..84; ; UGy G~a-

who may be more advanced in their skills or

+:G%.4U A&iv

Mark Baxendale, Liverpool Hope University '

Ll
Jﬂlﬂlx Copyright © 2019 Matrix Technology Solutions Limited
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Introduction to Robotics

8LMW XVEMRMRK WSPYXMSR TVSZMHIW E GSYVWI MR VSFSXMGW [MXL E WIUYIRGI SJ WXEKIH
exercises including line following and maze solving. The course makes use of
XLl LMKL WTIGMUOGEXMSR +SVQYPE &PP(SHI VSFSX
a number of languages on various operating systems including Flowcode,

App Inventor, Python and LabView. This is great for introducing students to
programming and robotics in a fun and motivating way with huge scope for

further work and competitions. The deluxe kit and class sets are supplied with

a large double-sided task mat and a set of maze walls.

Learning objectives /experiments:

Y2Microcontroller programming and robotics
Y2Programming concepts: input, system, output, loops, decision, subroutine, go to, -
GEPGYPEXMSRW HIPE]W WMQTPI ZEVMEFPIW & ) GSRZ
¥ T7SFSXMG GSQTSRIRXW W[MXGLIW 1*)W PMKLX WIRW
sensors, audio level sensors, speaker, motor drivers, motors and gearboxes
14Robotic tactics including logo-like commands, power control, motion control and
steering, motor characterisation, obstacle avoidance
Y4Progressive exercises include: light following, line following, song and dance, time
trials, races, simple maze solving, creating custom mechanics

Curriculum mapping

% Suitable for Design Technology and STEM related courses
aged 11-18.

2 Suitable for unit 10 BTEC National in Computer Science —
Human-computer interface

Y% YMXEFPI JSV ZEVMSYW (MX]
and beyond

B4 sREHEaAGS

Ordering information

Formula AliCode deluxe kit RB7971
Formula AliCode standard class set RB7240
Formula AllCode deluxe class set RB7518
Corresponding curriculum CP5894

iildralX

Copyright © 2019 Matrix Technology Solutions Limited
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Curriculum mapping

14 Suitable for unit 10 BTEC National in Computer Science — Human-computer interface.
1% Suitable for unit 26 BTEC National in Computer Science — Programmable Devices and

Controllers

FAATAIX

, YMPHW UYEPMOGEXMSRW EX 11ZIP

Curriculum mapping

1% Suitable for unit 10 BTEC National in Computer Science — Human-computer interface.
1 Suitable for unit 26 BTEC National in Computer Science — Programmable Devices and

Controllers

iildrnlX

Copyright © 2019 Matrix Technology Solutions Limited

Programming Arduino
microcontrollers

This pack provides a great platform for students to

learn how to develop projects for Arduino and Arduino
compatible hardware systems. The pack includes

an Arduino/ E-blocks interface board and a ‘Combo’

board with switches, LEDs, 2 line 16 character LCD

ERH WIRWSVW 8LI LEVH[EVI MW Q\IH
panels which clearly shows the Arduino connections

to the hardware.

Learning objectives / experiments:

Y Arduino boards and chip architecture
Y4 Arduino software tools and programming
YArduino command set: void, if-else, types, outputs,
delays, case, break, while, for
¥%» MQTPI TVSKVEQW [MXL 1*)W
¥%» IVMEP GSQQYRMGEXMSRW ERH 1()W
%Analogue and digital signals
Y Sensors and motor control
Ylnterrupts and timer interrupts

o0 ~8 g8

Ordering information

Arduino development centre and printed panel 4L0599

Flowcode

Programming PIC
microcontrollers

This pack provides a great platform for students

to learn how to develop projects for PIC hardware

systems. The pack includes an E-blocks2 PIC

programmer board and a ‘Combo’ board with

switches, LEDs, 2-line 16-character LCD and sensors.

8LI LEVH[EVI MW G\lIH XS SRI SJ SYV TERI
clearly shows the PIC connections to the hardware.

Learning objectives / experiments:

14PIC hardware and chip architecture

14 Coding software including Flowcode or MPLAB

¥%» MQTPI TVSKVEQW [MXL 1*)W

¥%» IVMEP GSQQYRMGEXMSRW ERH 1()W
“%Analogue and digital signals

Y»Sensors and motor control

Y2Interrupts and timer interrupts

[ [ |
@ 8 =
.
Ordering information
PIC development centre and printed panel ‘BLDSGZ
Flowcode
www.matrixtsl.com 21



Raspberry Pi development kit

This solution guides students through the process
of developing systems to control a Raspberry Pi and
connected development boards. The pack includes
a downstream “combo” board with switches, LEDs,
LCD and sensors and a Raspberry Pi programmer
board which features Ghost Technology (when used
with Flowcode) — providing In-Circuit-Test, In-Circuit-
Debug, software oscilloscope, logic analyser and
packet decoder. Circuit connections are provided
using one of our printed panels.

Learning objectives / experiments:

%Raspberry Pi hardware and chip architecture
%2Coding software including Flowcode
¥» MQTPI TVSKVEQW [MXL 1*)W
= = 23 IVMEP GSQQYRMGEXMSRW ERH 1()W
Y% Analogue and digital signals
Y2Sensors and motor control
Ylnterrupts and timer interrupts

oo 8 B¢

Ordering information

C u rrl Ccu I um mapp | ng Raspberry Pi development centre and printed panel +L0557

Flowcode

% Suitable for unit 10 BTEC National in Computer Science — Human-computer interface.

PIC systems solution

This solution allows students to investigate
circuits and systems based on the popular PIC
microcontroller. The solution focuses on system
construction with a pre-programmed PIC carrier

which includes 8 programs, selectable by hardware Our robot arm production cell consists of a rugged servo controlled 6 degrees of Learning objectives / experiments:
switches. The work can be extended to include freedom arm bolted to a base plate and a mat that provides a range of exercises ) .
[ ! ) . - Y2Robot cell design and programmin
.L._n:g E.-, F f f oy _ TVSKVEQQMRK SJ 5.( QMGVSGSRXVSPPIVW YW M RRinjcking industrial robot arm producnon_cells._The arm itself delivers accurate 1/2MicrocontrolIergprogranami%g g
1= T (1 O [ . v charts with our Flowcode software. The solution and repeatable movement with base rotation, single plane shoulder, elbow, wrist 1,Sensors and actuators in robotics
‘-"-q Pl_'"_f: " " “ “ " fl S = e includes component carriers, base board, power motion, a functional gripper, and a wrist rotator. The arm is controlled by a dsPIC % OMRIQEXMGW ) QSZIQIRX MR VSFSXMG '
o e ! ‘ supply, and storage trays. Topics include: microcontroller with combo board (16 switches, 16 LEDs, 2 line 16 character LCD, %Web based control
EE! H"" “" " ""H - e eSwitch inputs UYEH WIK HMWTPE] ERH WIRWSVW GSPSYV WIRWSV EBibgvahminRitimanydngsages L FSEVH JVSQ
L (B R A | 4Sensors and Sensor Gircuits our E-blocks range. The board can be programmed directly from Flowcode for
5 YMKMXEP GSQTEVEXSVW dsPIC, or Microchip_’s MPLAB_. A full I_:Iowcode sim_uIaFion is available free of charge. Curriculum mapping
% J)VMZMRK XVERWHYGIVW The control system is also shipped with a full Application Program Interface so 4 Suitable for unit 6 of the BTEC National: Microcontroller
YOutput transducers that the robot can be controlled using any Bluetooth enabled device such as a PC, systems for engineers
Y% )( QSXSV WTIIH GSRXVSP Android, or Apple MAC device using a range of software applications including Y2 Suitable for unit 15 of BTEC Higher National: Automation,
%Open and closed loop control C++, LabView, Python, and App Inventor as well as remote applications over the robotics and PLCs ) )
. . . . %2 Suitable for unit 38 of the BTEC National: Web site
web. The kit is supplied with a number of coloured counters which can be moved production to control devices

Learning objectives/experiments: dF] )I(LCI”EVQ MRbX_? HMUIVIRX PSGEXMSRW MR XLI [SVO GIPP & XIEGLIVIW KYMHI MW EZEMPEFPI J:
ownload from our web site.
%A complete solution to learning
Y2Compatible with the free version of Flowcode |
YIncludes carriers, baseboard and power supply
Y% ANSI version available

1I i

Ordering information L
18|
PIC systems solution LK8922-2 ' t’

Beé c2ra¥

Corresponding curriculum LK7209 Ordering information

.\* 5 AllCode robot arm production cell RB6231
- Corresponding curriculum CP8656

7 r __/ 7 r__/
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Applied electrical science

The Electricity, magnetism and materials solution
provides a comprehensive range of practical
assignments in electricity and magnetism and is ideal
for those who are studying science and electricity
within a wide variety of academic or vocational
courses. The kit is supplied with a comprehensive set
of worksheets that cover the electrical properties of
materials, and introduce students to electricity.

Electrical / Electronic
Engineering

Electrical and electronic engineering is an area of real

expertise for the research and development team at

Matrix. This year, we have introduced new solutions

in our E-blocks2 range for study of microcontroller

systems, as well as telecommunications and

embedded systems. Brand new for 2019 is the release

SJ SYV IPIGXVMGEP QEGLMRIW WIWXIQ IUYMTQIRX [LMGL
comprises solutions for students to learn about the key

characteristics of modern day electrical machines.

Learning objectives / experiments:

Y4Electrical properties of materials
¥ Simple circuits

Y%Heat and magnetism

Y2Basic circuit symbols

¥%» (YVVIRX US|

Y Series and parallel circuits

Y% Patterns of voltage and current
YElectrical sensors

%Relays and electromagnets

Ordering information DIN ANSI

Electricity, magnetism and materials solution with
LK9071-2 LK9071-2A
storage, baseboard and power supply
Corresponding curriculum LK7325 & LK7326
You will also need:
Multimeter pack ‘ LK1110

Curriculum mapping

%, Suitable for much of unit 4 of the BTEC First award in Engineering: ‘Applied electrical _
science’

Electronic devices and
communication applications

This solution provides a broad-based introduction
to electronics and provides substantial syllabus
coverage of the relevant BTEC First Award (Unit 7).

W It provides a series of practical investigations that

i

O] E WEN I & allow students to unify theoretical work with practical

; =t el REA ' skills - from bulbs in series to radio circuits. The kit

w -‘ II“'I |"""| '} [ " i3 & 5 is supplied with a comprehensive 60 page manual
we e o A el el L which includes experiments and notes for teachers.
e N - s 4 -

Ry = S =R

Learning objectives / experiments:

Y.Phototransistors and thermistors

% IYMSHIW ERH XLIMV JYRGXMSR
2Combinational logic

¥%» 8VERWMWXSVW EW E W[MXGL EQTPM0IV
% ATIVEXMSREP EQTPMUOIVW

YaTimers
“We have been using Matrix led, and deliver a better overall Our learning solutions Y2Simple radio circuits
products for many years. We use learning experience. % 211X 7S- GSQTPMERG] WXMTYPEXMSRW
a wide range of electronic training 8+ +%A8+UGE;Ue’ 8vrat’'y A¥+ &YWl VYKKIH ERH PSRK PEWXMRK MR SVH
equipment and education resources g pe very helpful and a good WXERH YT XS XLI HIQERHW SJ IRKMRIIVMHA
sourced from Matrix. The variety and  resource. The delivery of equipment VIUYMVIQIRXW
quality of the equipment from Matrix 55 always been prompt. Matrix Y% .RGPYHI VIPIZERX ERH MR HITXL GYVVMG Ordering information oIN ANSI
has enabled the college to provide  _og_ g4+ Aete y~'edG ;’+ Gl MHEW. XLVSYKLSYX .9 R —
£i0£d "G Uz'&+'yx ; ; - AAddonsdriddn Effphbering when % &VI SIXIR GSQTEXMFPI [MXL SYV QMGVS v [ e O | o | wcsnzn
our learners which meetthe needs of GG+ : «'Ged£yl +~&+;4%+amEVEKMERQMRK WSIX[EVI +PS[GSHI Conesponding suricuum Lez0s
industry. The types of resources we
are now using allows our teachers You will also need:
to design more interactive lessons, Engineering department, Curriculum mapping Multimeter pack \ LK1110

which are more hands on, student
Reaseheath College Y Suitable for much of unit 7 of the BTEC First award in Engineering: Electronic devices and _
communication applications
7 r __/ 7 r__/
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Intermediate electrical and
electronic engineering

This kit, with its accompanying workbook, is
intended to reinforce the learning that takes place
in the classroom or lecture room for intermediate
level electrical engineering. The 70 page workbook
provides a series of practical activities and
investigations that are designed to complement
learning in the classroom and a comprehensive set
of teacher’s notes is included.

el = = QG
aie e s QR0
anh = i QAR
ang 008 A B

Learning objectives / experiments:

% Current and voltage measurement

% Current and voltage dividers

¥%» OMVGLSUOTW PE[W

% 5S[IV MR )( GMVGYMXW

YElectrostatics and capacitors

¥2AC measurements

%L-R, C-R and L-C-R circuits

Y5 Transformers

% JYMSHI GLEVEGXIVMWXMGW

% -EPJ ERH JYPP [EZI FVMHKI VIGXMOIVW

Ordering information DIN ANSI
Intermediate electrical and electronic engineering LK9862 L+<9862A
Corresponding curriculum LK4583

You will also need:

Curriculum mapping
5 Suitable for unit 1 of the BTEC National: Engineering principles
% Suitable for unit 3 of the BTEC Higher National: Engineering science
% Suitable for City & Guilds Engineering, unit 2850: Engineering

Multimeter pack ‘ LK1110

Three phase systems

Industrial sensors, actuator
and control application

This kit provides an introduction to the role of
industrial controllers - under control of conventional
controller software, as well as with third party
applications like LabView ™ and Visual Basic™.
Students are given several industrial applications that
they need to construct and develop programs for and
sample applications in Flowcode, Visual Basic and
LabView are provided.

Learning objectives / experiments:

% )( QSXSVW [MXL WTIIH GSRXVSP
Y2 Stepper motors

YRelays and solenoids

Y Temperature and light sensors

Y2Potential dividers and their use

YsTransistors as switches

This pack includes a suite of practical investigations into three phase systems and
it includes a low voltage three phase generator and a low voltage three phase
motor. The pack includes the parts needed to set up three phase systems based
on star and delta topologies with balanced and unbalanced loads. Students work
through the 33 page full colour workbook understanding three phase concepts as
they progress. A 4 input Picoscope and current clamp is not included in the pack.
Picoscope is optional. Current clamp is needed for some experiments.

Learning objectives / experiments:

% Three phase circuits — star and delta

,Balanced and unbalanced loads

%4Phase relationships in three phase systems

¥ Phase vectors

%4Using a capacitor to create a phase shift for motors
% 8LVII TLEWI VIGXMOGEXMSR 3 LEPJ ER
%Real, reactive and apparent power

% Three phase inductance and reactance

% Power in three phase systems

“Motors in three phase systems

1Using current clamps and PC oscilloscopes
“Power factor correction

Curriculum mapping

. . . — - NS R - ¥ . R R R
%Electric controllers and their function e e = o - i Y Suitable for BTEC National unit 16: Three phase electrical
%20pen and closed loop feedback 3 systems
% Control system operation and function Y Suitable for unit 52 of BTEC Higher National: Further
Y Control of systems using Flowcode, Visual Basic and T — electrical, electronics and digital principles
LabView F, / h
-8C 4
J
"‘-.\ J Recommended
Ordering information DIN ANSI \ Pico 4 phase oscilloscope HP5834
\
Industrial sensor, actuator and control solution | K5783-2 LK5783-2A _r-'r B! o &()( GYVVIRX GPEQT HP5561
\ !
\ r
Industrial sensor, actuator and control solution on LY A . . .
engineering panel LK6499-2 LK6499-2A A = . ‘_/ = = b A i & Ordering information
Curriculum mapp|ng Corresponding curriculum LK8739 Three phase systems LK4961
: . ) ) c di icul LK2686
1 Suitable for unit 36 of BTEC National: Programmable logic controllers You will also need: ke : ; i 3 [ orresponding currieulum
Y Suitable for unit 45 of BTEC Higher National: Industrial systems | BB e 2w I T 1 [— T T _
Y Suitable for City & Guilds Engineering, unit 2850: Engineering Multimeter pack ‘ LK1110 N e—

7 r __/ 7 r__/
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Variable resistance
control

Voltage /
JVIUYIRG] G

DC motor output

Current limited
24V DC output

Manual motor
selection

ildrad/X

BTN TP e

Capacitor
| Series
resistance
selection

ELECTRICAL

4 = ..\
I\ EM l:.-] MABCHIMES

Modern electrical machines system

This new solution is an intuitive and exciting way for students to explore the
characteristics of electrical machines, in the form of electric motors and
KIRIVEXSVW [LMGL JSVQ TEVX SJ SYV IZIV]IHE] PMZIW
smartphones, buzzing to indicate a ‘silent’ message to the generator in a nuclear

power station feeding power into the national grid for all our household appliances.

Learning objectives / experiments:

How to safely operate electrical machines.

% The function and operation of test meters and the
dynamometer.

Y% -S[ XS HIXIVQMRI GYVVIRX ZSPXEKI ERH TS[IV M
single phase AC and three phase AC circuits.

¥ -S[ XS QIEWYVI XSVUYI
of an electrical machine.

¥% 8LI STIVEXMSR SJ )( QSXSVW ERH KIRIVEXSVW

¥%» 8LI GSRXVSP SJ )( QSXSVW ERH KIRIVEXSVW

Y The operation of single-phase AC machines.

4118 gpesaion ghiBouapraglRCery v

Y The operation of a brushless motor.

4How to calculate the synchronous speed and slip on
a single-phase AC motor.

8LI IUYMTQIRX GER FI GSRXVSPPIH IMXLIV YWMRK QE R Y2E'® ogesifox ¢f HirephesSRAK inudi® RXS P F S\

or by using a set of PC-based applications. Please note, manual control requires the
use of separate voltage and current meters.

To succeed in the study of this course, students should have previously studied
(or should be currently studying) BTEC Level 3, Unit 1 (Engineering Principles) or
WLSYPH LEZI IUYMZEPIRX ORS[PIHKI EX 11ZIP
mathematics and science (Physics) is also desirable.

Y Speed control of a three phase AC induction motor
using variable frequency drives.
% The operation of three phase AC permanent magnet
generators (PMGs).
% 8LI HMUIVIRGI FIX[IIR VIEP TS[IV ETTEVIRX

& KSSH RUVSYARFERCRVEPWSE and whyrppwerHactor is

important.
¥ -S[ XS GEPGYPEXI XLI lyGMIRG] SJ E W]WXIQ

& JYPP WXYHIRX QERYEP MW MRGPYHIH ERH I1UYMTQ I RXedlYate Mréelphdsd/elddirivhRnathings YdnhéckRd EV H

storage trays.

28 www.matrixtsl.com
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MR [MVI WXEV ERH

iildralX

Variable
resistor bank

TS[IV SYXTYX ERH IlyGMI|

RPM readout Current

Sensors

Voltage
sensors

The system includes DC, AC, Three Phase and Brushless motor types as well as

swinging-arm dynamometer and cradle (see above).

Above: The machines can be controlled manually, using the control box provided

SV XLVSYKL E 5( FEWIH IRZMVSRQIRX
motor type being studied.

[MVI HIPXE GSROKYVEXMSRW

iildrnlX
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DC armature
series
resistance

Single phase /
Three phase motor
outputs

Curriculum mapping

% Unit 15 of the BTEC National award in Engineering:
Electrical machines

%, Unit 31 of BTEC Higher National: Electrical systems and
JEYPX ORHMRK

Y, Unit 21 of BTEC Higher National: Electrical machines

Y Unit 43 of BTEC Higher National: Further machines and
drives

% Unit 45 of BTEC Higher National: Industrial systems

% Unit 15 of the BTEC National award in Engineering:
Electrical machines

%2 Unit 31 of BTEC Higher National: Electrical systems and
JEYPX GRHMRK

Y2 Unit 21 of BTEC Higher National: Electrical machines

Y2 Unit 43 of BTEC Higher National: Further machines and
drives
% Unit 45 of BTEC Higher National: Industrial systems

Capacitor bank

)JMUIVIRX TERIP WrdEMd intoMidtdn HITIRHIRX SR XLI

Modemn electrical machines system EM6637

Corresponding curriculum CP6490

www.matrixtsl.com
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Curriculum mapping

1 Suitable for unit 21 of BTEC Higher National: Electrical machines
2 Suitable for unit 43 of BTEC Higher National: Further machines and drives
1 Suitable for use in a wide range of syllabuses

(=]
hnnnpe
UTETT
N e

Curriculum mapping
Y2Suitable for City and Guilds 8202 level 3

www.matrixtsl.com
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ATIVEXMSREP EQTPMUOIVW

pack

This add-on pack can be added to one of our basic

kits to allow students to investigate the properties

ERH JYRGXMSR SJ STIVEXMSREP EQTPMOIVW
for students studying engineering or applied science

aged 16+. The solution includes a 33 page workbook

with student instructions and teacher’s notes.

Learning objectives / experiments:

% 4TIVEXMSREP EQTPMOIV TVSTIVXMIW
2Comparator and Schmitt trigger

% 3SR MRZIVXMRK ERH MRZIVXMRK EQTPMOIV
¥ \Voltage follower

% YQQMRK ERH HMUIVIRX EQTPMOIV

¥ &GXMZI GPXIV

Y4Relaxation oscillator

Ordering information DIN ANSI

4TIVEXMSREP EQTPMOIVW EHH SR KKEBR6 ‘LKGQOGA

Corresponding curriculum LK3061

You will also need

SYVGI )(59 &(59 ERH WMKRE‘PLKHQQQNIQEBV

Transformer construction and
operation

The Transformer construction and operation pack
allows students to study not only how transformers

[SVO FYX EPWS WXYH] WIZIVEP HMUIVIRX TVSTIVXMI

induced magnetism. This kit consists of a plastic base,

E PEQMREXIH MVSR GSVI QSYRXMRK 0\XYVIW ERH W
TVSXIGXIH MR E LIEX VIWMWXERX 0PQ 8STMGW GSZI

include Lenz’ Law, Faraday’'s Law, how iron cores

MRGVIEWI QEKRIXMG GIPH WXVIRKXL ERH IPIGXVSQE
MRHYGXMSR MXWIPJ 8LMW ZIVWEXMPI TMIGI SJ IUYNMN

can also be used to teach about how transformers
used by power companies carry electrical energy.
Extensive instructions on how to use the apparatus

EW E HIQSRWXVEXMSR EW [IPP EW MRUYMV] FEWIH

lessons surrounding electromagnetic induction and
transformers are included.

Learning objectives / experiments:

% 5S[IV ERH IRIVK] MR )( WIWXIQW
%Power in AC systems, power factor, losses

Y, Transformer construction

%Reactive loads

Ordering information

Transformer construction and operation pack LK1989

Corresponding curriculum CP1933

You will also need

SYVGI )(59 &(59 ERH WMKREP KIRIVEXSK6999/
LK2975

e —
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Curriculum mapping

¥ Suitable for use in a

wide range of syllabuses

":] EJJ [ J

Curriculum mapping

% Suitable for use in a wide range of syllabuses

iildrnlX

Copyright © 2019 Matrix Technology Solutions Limited

Combinational logic add-on
pack

This kit is designed to be added to one of our basic
kits to allow extended work in understanding logic
gates and combinational logic systems. The pack
starts by allowing students to understand basic logic
gate operation and builds up to circuits and systems
with up to four logic gates. A full set of worksheets
and teacher’s notes are provided.

Learning objectives / experiments:

¥%» 1SKMG KEXIW 348 &3) 3&3) 47

Y Three input gates

4Equivalent gates

Boolean expressions

,Combinational logic circuits: adder, encoder,
multiplexer

¥:RS bistables

347

Ordering information

Combinational logic add-on pack LK6904

Corresponding curriculum LK2094

IUYIRXMEP PSKMG EHH

The worksheets used with this kit assume a customer

has bought one of our basic kits, like LK9071, as well
as the Combinational logic add-on pack, LK6904.
Together these kits allow students to do extended

[SVO MR YRHIVWXERHMRK WIUYIRXMEP P!

systems. The pack starts by allowing students to

YRHIVWXERH FEWMG GMT uST STIVEXMSR
XS XLI HIWMKR SJ GMVGYMXW ERH W]WXI
U0STW & JYPP GSPSYV [SVOFSSO [MXL XIE

included.

Learning objectives / experiments:

%2JK Bistable

% ) X]TI GMT 4ST
Y2Monostables and bistables

Y Synchronous and asynchronous circuits
% )JIFSYRGI GMVGYMXW
Y. Latches

%3 stage counter

% '() GSYRXIV

1 7-segment displays

%3 stage shift register — PISO and PIPO
Yo 7 7 PEHHIV )&(

Ordering information

Sequential logic add-on pack LK6905

Corresponding curriculum LK9945

www.matrixtsl.com
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SVERWMWXSYV EQTPMUOIVW EHH SR

pack

This add-on pack can be added to one of our basic
kits to allow students to understand the use of

1 J 1 PDF format, contains all the experiments, worksheets
I [ A 1
ﬁ -N/R i 4 and teacher’s notes.

Iﬁ' IE I:—q E] H 1l L/Gfei::g‘ga‘n’:’slt‘:gt'vesl experiments:

%BJT transistor characteristics

i 1
iﬁl r “ ‘a Ir‘q [‘] F’| Y Transistor as a switch
! | —i==n TR % 8VERWMWXSV EW ER EQTPMQIV

% 8VERWJISVQIV GSYTPIH EQTPMQIV

% XEFMPMWIH GSQQSR IQMXXIV EQTPMalV
Y% 8[S WXEKI EQTPMaIV

Y% 5YWL TYPP EQTPMQIV

Ordering information

SB8VERWMWXSV EQTPMOIVW EHH SR TEGO LK9435

Corresponding curriculum LK4403
Curriculum mapping
% Suitable for use in a wide range of syllabuses _

Principles and applications of
electronic devices and circuits

This unit provides a practical introduction to basic
electronic devices and analogue and digital electronic
f principles. It provides learners with an opportunity
LLLLL B to investigate the operation of diodes, transistors
o 000 &y jfﬂ 0 v | 7
1000 =4 :." Iy by’ "y associated circuits. The pack includes a full suite of
Pyt worksheets and a teacher’s guide.

Learning objectives / experiments:

Y2 YMSHIW ERH ~IRIV HMSHIW

% -EPJ[EZI VIGXMOIVW

%NPN and PNP transistors

Y Transistors bias and circuits

% 8VERWMWXSV EQTPMOIVW

% 4TIVEXMSREP EQTPMOIVW

% .RZIVXMRK ERH RSR MRZIVXMRK EQTPMaIVW
Y Filters and oscillators

% &3) 47 3&3) 347 ERH 348 KEXIW
%, Combinational logic circuits

% 7 ERH /O UMT 0STW

% Counters and shift registers

Ordering information

Principles and applications of electronic devices

B LK9422
and circuits

Corresponding curriculum LK3061, LK9945,
LK2094, LK4403

You will also need

SYVGI )(59 &(59 ERH WMKREP KIRI‘VLE%QQV/LKZEWS

Curriculum mapping

4 Suitable for unit 19 of the BTEC National: Electronic devices and circuits _

7 r __/
www.matrixtsl.com Copyright © 2019 Matrix Technology Solutions Limited II ﬂlﬂlx

XVERWMWXSVW MR EQTPMGIV GMVGYMXW XYHIRXW (
RYQFIV SJ HMUIVIRX X]TIW ERH GPEWWIW SJ XVERWM'

- =y | A
E-J " Ei k_"d i X | EQTPMOIVW MRGPYHMRK GPEWWIW & ' ERH &' ERH EI}
i T their behaviour. A full colour workbook, supplied in

STIVEXMSREP EQTPMOIVW PSKMG KEXIW ERH XLIMV

SR il ™=
= 1 L by
ol sy ey

Curriculum mapping

4 Suitable for unit 20 of the BTEC National: Analogue electronics circuits
4 Suitable for unit 22 of BTEC Higher National: Electronic circuits and devices

\ _ ?E'?‘F'ﬂu m
>

Curriculum mapping

BTEC National:
% Unit 19: Electronic design and circuits
% Unit 20: Analogue electronics
¥ Unit 22: Electronic circuit board design and manufacture
BTEC Higher National:
¥ Unit 52 of BTEC Higher National: Further electrical, electronics and digital principles
% Unit 47 of BTEC Higher National: Analogue electronics systems

—
II’ﬂIﬂIX Copyright © 2019 Matrix Technology Solutions Limited

Advanced electronic principles

The experiments in this pack are designed for the
more advanced students of electronics who need to
understand the theory and practice of a wide range of
electronic components and circuits: from basic diode
circuits through to feedback and oscillator design.
The 42 experiments are guided by a 100 page book
and full instructor notes are included.

Learning objectives / experiments:

L Semiconductor devices: diodes, zener diodes,
transistors, photodiodes, thyristor, voltage regulator,
STIVEXMSREP EQTPMUIVW

% IQMGSRHYGXSY GMVGYMXW +YPP E
XVERWMWXSVW EW W[MXGLIW ERH EQ

% &QTPMIOIVW GLEVEGXIVMWXMGW T
B, AB), inverting, non-inverting, tuned, integrator,
HMUIVIRXMEXSV GSQTEVEXSV GLQM
low pass, band pass, notch)

% &QTPMUOIVW [MXL JIIHFEGO

Y4 0scillators: Wien bridge, twin T, RC ladder, LC
coupled, crystal

Instruments

SYVGI )( 59 &(59 ERH WMKR#PLK*GQWMQWSV
Ordering information DIN ANSI
Advanced electronic principles LK6804 J,K6804A
Corresponding curriculum LK3008

TINA

8.3& MW E TSJ[IVJYP ]IX EGSVHEFPI GMVGY
and PCB design software package for analysing,

designing, and real time testing of analogue, digital,

VHDL, microcontroller, and mixed electronic circuits

and their PCB layouts. You can also analyse Switched

Mode Power supplies, RF, communication, and
STXSIPIGXVSRMG GMVGYMXW ERH XIWX (
applications in a mixed circuit environment. Electrical
IRKMRIIVW [MPP ORH 8.3& ER IEW] XS YWI
performance tool, while educators will welcome its

YRMUYI JIEXYVIW JSV XLI XVEMRMRK IRZI

Learning objectives / experiments:

Y. Schematic entry with more than 20,000 component
models
Y:Mixed signal circuit simulation
Y4 Full simulation suite with virtual instruments
%PCB design with full data output for PCB manufacture
ERH ) ZMWYEPMWEXMSR
Y»Microcontroller circuit simulator for PIC, AVR and ARM
with test and debug facilities from Assembler or C
with external C compiler
% :-)1 ERH :IVMPSK HIWMKR WYMXI [MXL WN\

Ordering information

Please call us for pricing and versions

www.matrixtsl.com 33



Advanced electrical, electronic Digital and analogue
and digital principles electronics systems

8LMW TEGO TVSZMHIW E VERKI SJ IU
delivering the BTEC National unit in digital and

analogue electronic systems. The microcontroller
development board is a modern way of allowing

students to investigate a range of digital systems that

can easily be built using our Flowcode programming
WSJIX[EVI WXYHIRXW GER UYMGOP] H
programme to investigate the factors in A/D and D/A
WIWXIQW XYHIRXW GER EPWS MRZI
in Analogue and Digital systems using our range of

0Z1 JEYPX ORHMRK TERIPW MRGPYHM
with counter, power motor control, regulated AC

power supply, Astable multivibrator, Class C transistor
EQTPMOIV GMVGYMX

8LMW TEGO FVMRKW XSKIXLIV XLI HMUIVIRX EWTIGXW SJ

- 0 == = o 66 W ANE 8 5 electrical, electronic and digital principles. Students

,_.- [] H t=i M 3:;?{; by understandipg circui_t the(_)rerps tq analysg
ge and current in electrical circuits with passive

S == = = 5 = 11 | B0R components. Having learned the basic principles,

= I i 0 i N » students move on to understanding circuits
IE)"_' il NI === ) | A | - containing reactive components with series and

U m ] ! parallel combinations. Then they construct a number

SJ HMUIVIRX X]TIW ERH GPEWWIW SJ EQTPMOIVW HMW

and based on op-amps. Finally, students investigate

digital components and simple digital logic circuits. A

full colour workbook with teacher’s notes is available.

Learning objectives / experiments:

Learning objectives / experiments: %0Open and closed loop systems
Y Testing electronic systems
Y2Analogue systems

¥ YMKMXEP WIWXIQW
Y2Analogue to digital conversion

Y%Series and parallel LCR circuits
Y. Frequency response and Q factor of reactive circuits
¥%» 3SVXSR OMVGLSUO 8LIZIRMR XLISVIQW

Ordering information DIN ANSI

% 8VERWMWXSV EQTPMOIVW 3 & ' &' ) ) o ¥%» YMKMXEP XS EREPSKYI GSRZIVWMSR
Y% 1SKMG KEXIW 348 &3) 3&3) 47 347 < ﬁﬁ:@ﬂﬁggelmma"elemmca"dd'gnal LKS044 LK9044A % +EYPX GRHMRK XIGLRMUYIW
% Simple logic gate circuits ) ) 14 Fault diagnosis in analogue and digital systems
Y2Combinational logic circuits Corresponding curriculum LK8473, LK8749
% Sequential logic circuits
You will also need: '
Multimeter pack ‘LK1110 ‘ Picoscope HP8279 Ordering information
Curriculum mapping SYVGI )(59 &( 59 ERH WMKREP KIRIVEXSY LK6999/ +EYPX 0RHMRK MR IPIGXVSRMG GMVGYMXW LK3566
LK2975

% Suitable for unit 19 of BTEC Higher National: Electrical and electronic principles Curriculum mappmg PIC microcontroller system development kit L0502

Y Suitable for unit 52 of BTEC Higher National: Further electrical, electronics and digital _ )
1 Suitable for unit 23 of the BTEC National: Digital and analogue electronics system Flowcode for 8-bit PIC

principles
+EYPX ORHMRK MR IPIGXVSRMC Power and energy electronics

ircuit
CIrcults This kit is suitable for teaching students the technology

. . . . : behind modern power electronics systems which
This solution allows students to gain experience of z m ﬂ 'I n ui are used fo convert one form of electrical energy into
JEYPX ORHMRK SR WIZIVEP EREPSKYI ERH HMKMXEI

N another in vehicles, domestic energy systems and a
XYHIRXW 0VWX PIEVR LS[ XS YWI XIWX IUYMTQIRX “!HI-- RI[ [EZ! SJIPIGXVSRI\E/IJ{B{N I MGIW 8LI OM:
and test the major groups of active and passive

: ) ! H [; l H ' - E"ﬂ, power components including diodes, BJT, MOSFET,
components. Then students are given a fully working IGBT, SCR, thyristors and triacs and then moves on to

circuit so that they can understand the circuit's IR =0 N showing how these are used in power circuits including
i B — E—

f“f';cuﬁ”' S“per‘r’]'s9rs t.?e”(;"tf]e” f’”de OIa ”“tmber VIGXMGIVW GSRZIVXIVW ERH MRZIVXIVW
3 ;u S (r)]n (feacl (r:]lmu' hanh s uf En must worksheets is supplied which guides students through
educe the fault through the use of the appropriate XLI PIEVRMRK EGXMZMXMIW +SV XLMW GS

instruments. adjustable three phase power supply is available which
Faulty components are clearly marked underneath mimics the output of a wind turbine.
the carrier. Five fully tested and assembled circuits
b supplied. Learning objectives / experiments:
. . . . . % YMSHIW '/8 24 +*8 .,'8 (7 XL]VMWXSVW

Learning objectives / experiments: components

% EJIX] MR JEYPX GRHMRK % TIIH GSRXVSP SJ )( QSXSVW

¥ Using multimeters ¥%» -EPJ ERH JYPP [EZI VIGXMOIVW

Y4 Fixed voltage regulators

¥%Buck and boost converters
%Modern power electronics topologies
Y Sources of renewable energy

% PC based oscilloscopes
+EYPX ORHMRK GMVGYMXW Y Testing diodes and transistors
Y%2Combinational logic circuit
Y Counter circuit

Y¥Motor control circuit

%»Regulated AC power supply circuit - % o ) Ordering information
veAstable multivibrator L . Orde”ng formation Power and energy electronics LK3568
¥%» (PEWW ( XVERWMWXSV EQTPMOIV GMVG +EYPX ORHMRK MR IPIGXVSRMG GMVGYMXW LK3566
Cortesponding curriculum LK9333 Corresponding curriculum CP3666
Curriculum mappmg v illal d C . | ) You will also need
'ou will also need: Iri mm in
2 Suitable for unit 13 of BTEC First in Engineering: Operation and maintenance of electronic ) ‘LKlllO ‘ o ‘ 8270 urnculu apping SYVGI )( 59 &( 59 ERH WMKREP KIRIVEXSEK6999/
WIWXIQW ERH 9RMX '8*( 3BEXMSREP MR *RKMRIIVMRK +EYPY"IRHM R K eoscope Y% Suitable for unit 17 of the BTEC National: Power and energy electronics L2975

¥  YMXEFPI JSV (MX] ,YMPHW *RKMRIIVMRK YRMX *RK 1 Suitable for unit 44 of BTEC Higher National: Industrial power, electronics and storage

7 r __/ 7 r__/
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Renewables and storage add-on kit

This kit is an add-on kit to the LK3568 Power & Energy Electronics kit and presents
the user with a solution for studying curriculum containing learning objectives
around renewable energy. We combine our Locktronics solution with a miniature
clean energy technology system and energy meter. Students learn how to power
an electrical circuit via a solar panel or wind turbine. Users can then go on to
generate hydrogen through water electrolysis and convert it into electricity using

a PEM fuel cell. Another optional part of this kit is for users to utilise the Hybrid
vehicle demonstrator, which explains the processes and topology of a hybrid
vehicle.

Learning objectives / experiments:

Y Technology and methods behind energy production

% *PIGXVMG ZILMGPI GSROKYVEXMSRW
¥ Circuit topology

% Sources of renewable energy

¥%» *RIVK] IlYyGMIRG]

2Power conversion

Curriculum mapping

% Suitable as an introduction to the BTEC Higher National unit 44: Industrial Power,
Electronics and Storage
% Suitable for unit 17 of the BTEC National: Power and energy electronics

www.matrixtsl.com

The Hybrid automotive principles kit is optional

Instruments

SYVGI )(59 &(59 ERH WMKREP KIRIVEX$K6999/

Ordering information

LK2975

Renewables and storage add-on kit

LK1069

Hybrid automotive principles on engineering panel

Copyright © 2019 Matrix Technology Solutions Limited

LK6483

iildralX

= i |§1
100 1
e

Industrial systems

8LMW OMX MW HIWMKRIH XS IHYGEXI XLI YWIV EFSYX XLI [E] WTIGMOG GSRXVSP WIJWXIQW

are selected for industrial processes. Our industrial sense and control kit helps
students to understand sensors and control systems in the context of industrial
systems - to understand the components, the circuit diagrams, and the role of the
Programmable Logic Controller (PLC).

Alongside the industrial sense and control kit, our electrical machines solution
interfaces to MATLAB to capture data that can be used to model industrial
systems. Furthermore, there is the ability to observe PID using MATLAB. From

XLIWI SYXGSQIW WXYHIRXW [MPP LEZI XLI STXMSR XS [SVO

the performance of a change to the systems in place.

8LI OREP IUYMTQIRX MR XLMW SUIVMRK MW SYV .RXIVRIX

students to explore and consider current trends in technology including how they

[MPP MRUYIRGI XLI JYXYVI SJ MRHYWXVMEP WIWXIQW

Learning objectives / experiments:

Y Input & output devices; open and closed loop systems

Ylnterfacing with transducers

Y5 Controllers/PLCs and their function

Y Control of systems using MATLAB

¥%» (LEVEGXIVMWXMGW ERH YWI SJ &( ERH )( QSXSVW
Y, Consideration of the Internet of Things

Curriculum mapping

%4 Suitable for BTEC Higher National unit 45: Industrial systems

iildrnlX

Copyright © 2019 Matrix Technology Solutions Limited

Ordering information

Industrial sensor, actuator and control solution

LK5783-2

Electrical machines system

EM6637

Internet of Things solution

BLO569

www.matrixtsl.com
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Y2 Assembler code
™ programming
G"E)ST %240 hours of learning

% Full assembler included

% Flowchart programming
Y2 Full simulation
capabilities

GHOST

- Programming PIC microcontrollers
. . . Y Full C code editor
Programming Arduino microcontrollers 44.Ghost technology 44C code programming
Y2 See page 93 onwards This pack guides students through the process of developing microcontroller- %40 hours of learning

This pack guides students through the process of developing microcontroller-
based electronic products using Arduino microcontrollers and is based on our new
E-blocks2 range. The pack includes a range of downstream E-blocks2 boards,
such as switches, LEDs, LCD and sensors and an Arduino shield complete with
Arduino Uno board which features Ghost Technology (when used with Flowcode)
— providing In-Circuit-Test, In-Circuit-Debug, software oscilloscope, logic analyser
and packet decoder along with Auto-ID for your hardware.

based electronic products using PIC microcontrollers and is based on our new Y Full C compiler
E-blocks2 range. The pack includes a range of downstream E-blocks2 boards,
such as switches, LEDs, LCD and sensors and an 8-bit PIC programmer board
which features Ghost Technology (when used with Flowcode) — providing In-
Circuit-Test, In-Circuit-Debug, software oscilloscope, logic analyser and packet
decoder along with Auto-ID for your hardware.

Circuit connections are provided using one of our printed panels and students are
guided through the process using a free course, provided online. The course is
[VMXXIR XS WTIGMOG GYVVMGYPYQ WTIGMOGEXMSRW
YHIW YT to 50 hours of student-centered learning.

%2 Flowchart programming
Y2 Full simulation
IZIEapabﬁtiBSH MRGPYHIW YT
Y Full C code editor
14 Ghost technology
Y See page 93 onwards

Circuit connections are provided using one of our printed panels and students are
guided through the process using a free course, provided online. The course is
[VMXXIR XS WTIGMOG GYVVMGYPYQ WTIGMOGEXMSRW
to 50 hours of student-centered learning.

This product is available as a development kit in Gratnell's tray with all necessary boards included. The

programmer board can also be purchased separately with a “combo” board either with or without the printed

This product is available as a development kit in Gratnell's tray with all necessary boards included. The |
panel.

programmer board can also be purchased separately with a “combo” board either with or without the printed
panel.

Learning objectives / experiments:

¥%» 5VSKVEQQMRK QMGVSGSRXVSPPIVW [MXL US[GLEVXW ( SV EWWIQFPIV
¥%» (SRXVSP LEVH[EVI ERH WTIGMOIGEXMSRW JSV 5.( QMG VeSSt bl
YlInput and output devices

Learning objectives / experiments:

¥ B5VSKVEQQMRK QMGVSGSRXVSPPIVW [MXL US[GLEVXW
¥ (SRXVSP LEVH[EVI ERH WTIGMUIGEXMSRW JSV &VHYMRSS

YInput and output devices Y Assembling and operating a microcontroller system Ordering information
Y2Assembling and operating a microcontroller system ¥2Programming/coding constructs and techniques PIC microcontroller system development kit (modular) BLO502
¥:Programming/coding constructs and techniques Ordering information . . PIC development centre and printed panel BLO562
. . Arduino microcontroller system development kit (modular) BlL.0554 C urricu I umm ap p In g PIC programmer and combo board BLO505
Curricu | um mappl ng Arduino development centre and printed panel BLO599 2 Suitable for BTEC National Unit 6: Microcontroller systems for engineers Flowcode

%, Suitable for BTEC National Unit 6: Microcontroller systems for engineers Arduino programmer and combo board L o544 4 Suitable for unit 46 of BTEC Higher National: Embedded systems
1% Suitable for unit 46 of BTEC Higher National: Embedded systems % Suitable for WIEC A-level electronics
% YMXEFPI JSV ZEVMSYW (MX] ,YMPHW UYEPMUGEXMSRW EX% P ERH FI]SRH % YMXEFPI JSV ZEVMSYW (MX] ,YMPHW UYEPMOGEXMSRW E X% [FC Mooy | SR H

C for PIC microcontrollers

7 r __/ 7 r__/
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% Flowchart programming
% Simulation capabilities
% Ghost technology

%2 See page 93 onwards

Curriculum mapping

1, Suitable for unit 46 of BTEC Higher National: Embedded systems

Y2 Flowchart programming
% Simulation capabilities
%2 Ghost technology

% See page 93 onwards

Curriculum mapping

% Suitable for unit 46 of BTEC Higher National: Embedded systems

www.matrixtsl.com

Programming dsPIC
microcontrollers

This pack allows students to develop
microcontroller-based electronic products using
dsPIC microcontrollers and _is based on our new =7 !}H}?ﬂ'
E-blocks2 range. The pack includes a downstream - T AN
“combo” board with switches, LEDs, LCD and sensors Fe
and a 16-bit dsPIC programmer board which features
Ghost Technology (when used with Flowcode) —
providing In-Circuit-Test, In-Circuit-Debug, software
oscilloscope, logic analyser and packet decoder
along with Auto-ID for your hardware. Circuit
connections are provided using one of our printed
panels.

This product is available as a development kit in Gratnell’s tray with all "_' (= 5= —
necessary boards included. The programmer board and combo board can . -
also be purchased separately either with or without the printed panel.

Learning objectives / experiments:

YProgramming dsPIC microcontrollers

¥%» (SRXVSP LEVH[EVI ERH WTIGMUGEXMSRW JSV HW 5 mwer
microcontrollers

YInput and output devices

Y% Assembling and operating a microcontroller system

Y:Programming/coding constructs and techniques

Y2 Flowchart programming

Copyright © 2019 Matrix Technology Solutions Limited

5 Simulation capabilities
1% Ghost technology
% See page 93 onwards

Ordering information

dsPIC microcontroller system development kit BLO503
dsPIC development centre and printed panel BL0514
dsPIC programmer and combo board BLO564 Curricu|um mappmg
Flowcod . ’ ) "
oweode 14 Suitable for unit 46 of BTEC Higher National: Embedded systems

Programming AVR
microcontrollers

This pack allows students to develop microcontroller-
based electronic products using AVR microcontrollers
and is based on our new E-blocks2 range. The pack
includes a downstream “combo” board with switches,
LEDs, LCD and sensors and an AVR programmer
board which features Ghost Technology (when used
with Flowcode) — providing In-Circuit-Test, In-Circuit-
Debug, software oscilloscope, logic analyser and
packet decoder along with Auto-ID for your hardware.
Circuit connections are provided using one of our
printed panels.

This product is available as a development kit in Gratnell’s tray with all
necessary boards included. The programmer board and combo board can
also be purchased separately either with or without the printed panel.

Learning objectives / experiments:

YProgramming AVR microcontrollers

Y% (SRXVSP LEVH[EVI ERH WTIGMUOGEXMSRW JSV &:7
microcontrollers

YInput and output devices

Y% Assembling and operating a microcontroller system

YProgramming/coding constructs and techniques

Y2 Flowchart programming
% Simulation capabilities
14 Ghost technology

% See page 93 onwards

Ordering information

AVR microcontroller system development kit BLO591

AVR development centre and printed panel BL0518

AVR programmer and combo board BBLO570 C u rrl cu I umm ap p | n g
Flowcode

1 Suitable for unit 46 of BTEC Higher National: Embedded systems

iildralX iildrnlX

Copyright © 2019 Matrix Technology Solutions Limited

Programming ARM
microcontrollers

This pack allows students to develop microcontroller-
based electronic products using ARM microcontrollers
and is based on our new E-blocks2 range. The pack
includes a downstream “combo” board with switches,
LEDs, LCD and sensors and an ARM programmer
board which features Ghost Technology (when used
with Flowcode) — providing In-Circuit-Test, In-Circuit-
Debug, software oscilloscope, logic analyser and
packet decoder along with Auto-ID for your hardware.
Circuit connections are provided using one of our
printed panels.

This product is available as a development kit in Gratnell's tray with all
necessary boards included. The programmer board and combo board can
also be purchased separately either with or without the printed panel.

Learning objectives / experiments:

YProgramming ARM microcontrollers

%2 (SRXVSP LEVH[EVI ERH WTIGMOGEXMSRW

microcontrollers
YlInput and output devices
Y% Assembling and operating a microcontroller system
14Programming/coding constructs and techniques

Ordering information

ARM microcontroller system development kit BLO546

ARM development centre and printed panel L0593
ARM programmer and combo board BLO596
Flowcode

Raspberry Pi development kit

This solution guides students through the process
of developing systems to control a Raspberry Pi and
connected development boards. The pack includes
a downstream “combo” board with switches, LEDs,
LCD and sensors and a Raspberry Pi programmer
board which features Ghost Technology (when used
with Flowcode) — providing In-Circuit-Test, In-Circuit-
Debug, software oscilloscope, logic analyser and
packet decoder. Circuit connections are provided
using one of our printed panels.

This product is available as a development kit in Gratnell’s tray with all
necessary boards included. The programmer board and combo board can
also be purchased separately either with or without the printed panel.

Learning objectives / experiments:
“Working with Raspberry Pi architecture

¥ (SRXVSP LEVH[EVI ERH WTIGMOGEXMSRW

Y2Human-computer-interfacing

YInput and output devices

% Assembling and operating a microprocessor system
Y2Programming/coding constructs and techniques

Ordering information

Raspberry Pi system development kit BLO575
Raspberry Pi development centre and printed panel BLO557
Raspberry Pi programmer and combo board BLO0560
Flowcode

www.matrixtsl.com
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Arduino embedded internet
training course

Arduino GSM training course

2
&
3

This training solution provides a complete course in
developing communication systems. In completing

the 20 hour course, students will learn about
communications systems, the AT command protocol,
communications strategies and many aspects of project
development and management. The solution includes
a fully working mobile phone based on E-blocks. A 50
page teacher’'s manual contains a range of exercises
and is available to download from our website.

This 40 hour training solution gives students a full
understanding of modern digital communications
protocols and the development of embedded internet-
based products. An 80 page teacher's manual is available
to download from our website and covers system set-up,
digital communications theory and contains a range of
exercises for students to work through.

:

Learning objectives / experiments:

%0SI model and layers

% *XLIVRIX )1( 2&( &75 8(5 .5 9)5 .{
and POP3 protocols

MAC packet structure and message creation using
microcontrollers

% (SQQYRMGEXMSR WXVEXIK] ERH MRJ

Y5 Packet injectors and debuggers

Learning objectives / experiments:

Programming:
Y% ,IRIVEP TVSKVEQQMRK SJ WIWXIQW MRGPYHMRK 1()
Keypad etc
¥RS232 protocol and programming
% String construction and deconstruction in
communications
% The use of state machines in controlling electronic

systems Labs include: _
¥%ARP scanning
Communications: ¥%Ping

%RS232 communications and handshaking protocols

1L ASCII representation of characters in messages

AT command structure and command protocols used
in telecommunications

Y2Sending and receiving text messages in mobile
phone systems

Y2Modem control and messaging

¥%» 8MQI ERH HEXI QIWWEKIW YWMRK 9)5
¥ Sending HTML using HTTP protocol
Y%Receiving HTML
%Sending an email using SMTP protocol
Advanced tasks include:
% (YWXSQ QIWWEKMRK YWMRK 9)5
¥%» & GVI[EPP ETTPMGEXMSR g mm=

[T u
FE8 |
A B Ordering information
Ordering information 9
Cu I’I’ICU I u m mapplng Arduino GSM training course BLO521 CU I’I’ICU I Um mapplng Arduino embedded intermet training course L0535
. . . . . . . . . . . . PIC embedded internet training course BLO531
Y% Suitable for courses in microcontrollers and digital communications at undergraduate level PIC GSM training course BLO579 % Suitable for courses in microcontrollers and digital communications at undergraduate level 9

. . Requires Flowcode, which must be ordered separately
Requires Flowcode, which must be ordered separately

Arduino Bluetooth training
course

Arduino CAN bus training
course

This 20 hour training solution allows students to carry
out investigations into the Bluetooth standard using
high level macros written in Flowcode. Students

use the hardware, software (available separately)

and curriculum (available to download from our
website) to investigate various Bluetooth protocols
and functions including the serial protocol (SPP), local
area protocol (LAP) and the headset protocol (HPP).
An 80 page teacher's manual covers system set-up,
Bluetooth theory and a range of exercises for students
to work through.

This 20 hour training solution is designed to facilitate
the development and investigation of systems that
use the CAN bus protocol. The solution is suitable
for both automotive students and for electronics
undergraduates. Four fully programmable CAN
nodes are included in the solution, along with circuit
boards which mimic the functions of indicator lamps,
switches and sensors. A CAN bus analyser and
message generator are also included. An 80 page
teacher's manual contains a range of exercises for
automotive technicians upwards and is available to
download from our website.

Learning objectives / experiments:

¥%» )JEXE GSQQYRMGEXMSR FIX[IIR QMGVSGSRXVSPPIV ERH
Bluetooth modules

Learning objectives / experiments:
% CAN technology, wiring, topology and networks

AT command structure and programming strategy in %2CAN message structure and physical layer
AT controlled systems transmission
Y2Bluetooth visibility Y2Understanding CAN bus protocols

% )IZMGI HMWGSZIV] TEWW OI]W ERH EHHVIWWIW
¥» 7TIWTSRWIW WIUYIRGI US[ ERH IVVSV GLIGOMRK
% Connecting and pairing

¥%» )J)EXE GSQQYRMGEXMSR

%4 Using Bluetooth for control applications

%Audio and implementation of the audio gateway

¥%» -IEHWIX ERH XIPITLSRI TVSOPIW

¥» 9WMRK FYUIVW MR (&3 WIWXIQW

%%2Using CAN transmit and receive messages

YErrors in CAN systems

Y2Programming techniques in CAN systems

¥ 2EWOW ERH OPXIVW MR (&3 W]WXIQW
Y2Higher level protocols

% )IZIPSTQIRX SJ GSQTPIXI| (&3 WIWXIQW F

microcontrollers [T
Ordering information Ordering information
Arduino Bluetooth training course BBLO563 - - Arduino CAN bus training course BLO587
: . Curriculum mapping -
CU rricu I um mapplng PIC Bluetooth training course BL0506 PIC CAN bus training course BLO589
_ - ¥4 Suitable for courses in microcontrollers and digital communications at undergraduate Requires Flowcode. which must be ordered -
¥ Suitable for courses in microcontrollers and digital communications at undergraduate level Requires Flowcode, which must be ordered separately level. equires Flowcode, which must be ordered separately
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Arduino ZigBee training course

This training solution provides a complete 20 hour
course in developing wireless area networks based
on the ZigBee standard. It gives students who are
familiar with microcontrollers an understanding of
XLl TVSKVEQQMRK XIGLRMUYIW MRZSPZIH MR HIZ
ZigBee wireless communications systems. A ZigBee
packet analyser is included in the solution, along with
four fully working ZigBee nodes based on E-blocks.
A 50 page teacher’'s manual contains a range of
exercises and is available to download from our
website.

Learning objectives / experiments:

14 Zigbee protocols, message transmission and
reception, and networks

14 Zigbee principles, topologies and components

% )IZIPSTQIRX SJ QMGVSGSRXVSPPIV FEWIH WIWXIQw ¥ wMmKK
Zigbee technology

Y2Moulding the network

4 Adding nodes

Y2Expanding the network

% Reducing power consumption

% )IREQMG RIX[SVOW

. Message routing

¥%» )JEXE PSKKMRK KEXI[E]W

¥%» & GSQTPIXI QSHYPEV VI ERH FYVKPEV EPEVQ

Y2lmproving network security ~8 =-

Ordering information

Arduino ZigBee training course BLO536

Curriculum mappmg PIC ZigBee training course BLO516

Requires Flowcode, which must be ordered separately

Curriculum mapping

1% Suitable for unit 20 of BTEC Higher National: Digital principles
14 Suitable for courses in electronics at undergraduate level

Arduino RFID training course COMNGSOON

This training solution provides a complete 20

hour course in developing RFID systems. It gives
students who are familiar with microcontrollers

an understanding of the programming involved in
developing RFID systems. An E-blocks RFID board
and four RFID tags embedded into credit cards are
included. This hardware allows students to learn
about reading and writing transponder data in both
I-code and Mifare mode. A 50 page teacher's manual
contains a range of exercises and is available to
download from our website.

% Suitable for courses in microcontrollers and digital communications at undergraduate level

Learning objectives / experiments:

2 7+.) WIWXIQW ERH ETTPMGEXMSRW
¥ (SROKYVMRK 7+.) VIEHIVW
,Commands and syntax used in reading and writing
HEXE XS ERH JVSQ 7+.) GEVHW
2Communication with both Mifare and I-code systems
Y2 )IZIPSTQIRX SJ QMGVSGSRXVSPPIV FEWIH WIWXIQW YWMRK
7+.) XIGLRSPSK]

Ordering information

&VHYMRS 7+.) XVEMRMRK GSYVWI BL0548

Curricu|um mappn‘]g 5.( 7+.) XVEMRMRK GSYVWI BLO510

Requires Flowcode, which must be ordered separately

Curriculum mapping

% Suitable for BTEC Higher National unit 45: Industrial systems
Y Suitable for Internet of Things related courses at level 3 and beyond

% Suitable for courses in microcontrollers and digital communications at undergraduate level

7 r __/ 7 r__/
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FPGA training course

This training solution provides a complete 40 hour
GSYVWI MR XLI XIGLRMUYIW SJ HIZIP
based on FPGAs using either Verilog or VHDL using

an Altera FPGA and the free version of the Quartus
HIWMKR WSJX[EVI [LMGL VIUYMVIW V
&PXIVE 8LI IUYMTQIRX MW MHIEP JS
project work and students can go on to develop

more advanced projects which might even include
embedding NIOS processors. A full instructors’

manual is available to download from our website.

Learning objectives / experiments:

1% FPGA design techniques

% Quartus development environment: top down and
bottom up projects

% :-)1 HIWMKR PERKYEKI

Y \Verilog design language

2Combinational logic circuits: simple circuits, encoders,
decoders, parity checkers, adders, subtractors,
multipliers

¥%» IUYIRXMEP PSKMG GMVGYMXW 7 ) /0 i
EW]JRGLVSRSYW YT HS[R ERH '() GSYRXIV
synchronous binary up and down counters, state
machines

4 Project work

Q =

Ordering information

FPGA training course ‘ BL0552

Internet of Things solution

The Internet of Things solution is designed to allow
students to give consideration of current trends in
technology, including the future of industrial systems,
the impact of digital developments, the increase

of wireless and remote control and the Internet of
Things. Our IoT course is based on Arduino (also
available based on a Raspberry Pi) and gives students
the ability to program our E-blocks2 platform to send
and receive data remotely via Wi-Fi using pre-built
cloud-based services. Users can also develop their
own cloud-based solutions (e.g. using ThingsSpeak).
The loT solution includes microcontroller-based
hardware, pre-built web-based applications and

a 15 hour course in Internet of Things system
development.

Learning objectives / experiments:

% )IZIPSTQIRX SJ QMGVSGSRXVSPPIV FEWI!
applications
¥%» )IZIPSTQIRX SJ GPSYH FEWIH .S8 ETTPMC
4Exchanging data between IoT devices and cloud-
based applications
14 Security implications for IoT
2Remote datalogging, sensing and control

Ordering information

Internet of Things solution BLO569
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Source - DC PSU, AC PSU and
signal generator

This general purpose DC/AC power supply/signal M h I
generator has a wide range of applications in e C a n I C a
education: in Physics, Technology and Electronics.

The unit is housed in a rugged enclosure with a - -

large graphical back-lit display and input controls E n I n e e rl n
conveniently located at the top front of the display.

8LI TS[IVWYTTP] LEW E RYQFIV SJ G\IH )( ZSPXEKI
outputs as well as variable DC and AC outputs.

The AC signal generator output is presented in Many of the mechanical engineering solutions found
thftee Ior_msfloc\j’ 3‘3;“'“ BNCk f;“‘fputa_h'g*t‘l'log"_ve_f in this section of the catalogue are a suite of topics
output via shrouae: mm Ssockets Tor airectly ariving . .

speakers and vibration generators, and a line-level which WOI’l.( by users takmg the base b(_)ard (HPSOOO)
output on a jack socket. This AC signal delivers 0.1Hz and following the supplied worksheets in order to

XS 0-~ [MXL WMRI XVMERKPI WUYEVI ERH EVFMXVEV]

waveform outputs. teach at levels 3 and 4 of the UK syllabus map. Also in

XLMW WIGXMSR ]SY [MPP GRH WSPYXM S

The power supply operates from a supply of 110V or

240VAC. for mechanical engineers who are required to learn
TIGMAGEXMSR Eunctions: about typical electronic engineering topics such as
unctions: microcontroller systems for engineers.
Signal generator: Igﬂﬂ:l;rr‘!:ri&ggzaz S)O(OggYTle - BNC YFixed -12V, 5V and +12V outputs
Sine, ’ ' ¥ EVMEFPI D) SYXTYX
Trangie, 1Signal generator output: 0.1Hz - 100kHz
cuom” Sorzt0atzIAC | ACcouled 10V Lo A dmm shrouded ) % )SX QEXVM\ FEGOPMX YWIV HMWTPE]
pover suppYy peak »Rugged continuously rotating control and buttons
A soumed 2V pp Mono Jack YSupplied with technician voltage limiting software
200 Ohm source impedance %Shrouded safety connectors
Power Supply 3-10V variable ;pa;? :ﬁ«m K:u‘aet;\e ;s::::ed z(:;:m z;m)uded Yo\Waveform generator
+12v upto 5A variable current 4mm shrouded
maximum limited, monitored (blue)
+5v Upto 5A vatabl curent P shrouded Ordering information
-12v. up to 300 current limited to 4mm shrouded SYVGI )(59 &( 59 ERH WMKREP KIRIVE T $K6999 /
mA 300mA (yellow) LK2975
. Our learning solutions
?
Did you know" H&VI WYTTPMIH [MXL XLKRIGRGPVEN]WSPYXMSRW JSV
MRWXVYGXMSRW ERH IRKMRIIVW JEGIH [MXL
: : [SVOWLIIXW GLEPPIRKMRK YRMXW [MXL
You_can view our extensive Wefdlth of Y% &VI HIWMKRIH JSV WXYUMBRWIEEXMSR [LMGL EVI
curriculum, worksheets and guides for all [SVO MR TEMVW XS IRW®EMI GSQQSR XS IPIGXVSR
of the solutions in this catalogue for free, by Qe Y Q PIEVRMRIGE TIRGMORIIVM R K
visiting our Learning Centre at % &VI I\XVIQIP] PSRK PEWXMRK ERH
: : VYKKIH ERH EVI GSZIVIH F] SYV
www.matrixtsl.com/learning WXERHEVH [EVVERX] XIVQW

7 r __/ 7 r__/
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Curriculum mapping

14 Suitable for unit 1 of BTEC National award: Engineering principles
1, Suitable for unit 3 of BTEC Higher National: Engineering science
14 Suitable for unit 8 of BTEC Higher National: Mechanical principles

Curriculum mapping

% Suitable for unit 1 of BTEC National award: Engineering principles
% Suitable for unit 3 of BTEC Higher National: Engineering science
14 Suitable for unit 8 of BTEC Higher National: Mechanical principles

1% Suitable for unit 27 of BTEC National award: Mechanical principles in practice

www.matrixtsl.com

Copyright © 2019 Matrix Technology Solutions Limited

Forces Kit

8LMW OMX MRGPYHIW E WIX SJ HMUIVIRX TPEWXMG
[LMGL G6X SRXS ER IWWIRXMEP FEWI YRMX JSV IN\TIVI

centres of gravity of two-dimensional objects. It also
includes pulleys, weights and a magnetic protractor
for experiments in concurrent and non-concurrent
coplanar forces and angles. The selection of pulleys
and weights allows you to create force triangles,
polygons and linked polygons. The guidance notes
show how to analyse and predict forces using

Bow’s Notation and the parallelogram of forces.
Worksheets, guidance notes and lecturer notes (with
answers) needed for typical experiments are supplied
with the essential base unit. Essential base unit and kit
must be ordered separately.

Learning objectives / experiments:

¥ Centre of gravity
Y% Force triangles

¥ +SVGI 5SP]JKSRW ERH 'S[TW 3SXEXMSR

Y2Linked Polygons (non-current forces)

Ordering information

Forces kit HP5005
Essential base unit HP5000
Moments Kit

This kit includes a rigid beam for experiments in the
principle of moments, extending to levers and beams.
It shows the three main lever types (1st, 2nd and 3rd
order) and includes an ‘L’ shape plate for experiments
in bell crank levers. A pulley allows extra experiments

[MXL QSQIRXW GEYWIH F] SFPMUYI JSVGIW 8LI VMKMI

beam allows experiments that show the use of

QSQIRXW XS 0RH YRORS[R [IMKLXW GVIEXMRK WMQTF

beam balances. It also works with spring balances

to show reaction forces on beams with point loads

and uniformly distributed loads (UDLs). Worksheets,
guidance notes and lecturer notes (with answers)
needed for typical experiments are supplied with the
essential base unit. Essential base unit and kit must be
ordered separately.

Learning objectives / experiments:

YPrinciple of moments
,Beam Balances

Y 1st, 2nd and 3rd order levels
YBell Crank Level

%,Beam Reactions

Ordering information

Moments kit HP5010

Essential base unit HP5000

iildralX

Curriculum mapping

¥ Suitable for unit 1 of BTEC National award: Engineering principles

¥, Suitable for unit 2 of BTEC Higher National: Engineering Science

¥, Suitable for unit 3 of BTEC Higher National: Engineering science

1 Suitable for unit 8 of BTEC Higher National: Mechanical principles

% Suitable for unit 27 of BTEC National award: Mechanical principles in practice

Curriculum mapping

¥ Suitable for unit 8 of BTEC Higher National: Mechanical principles

iildrnlX

Copyright © 2019 Matrix Technology Solutions Limited

JILIGXMSR SJ FIEQW
cantilevers Kit

LMW OMX MRGPYHIW HMUIVIRX FIEQ
8LI G\MRK FPSGOW [SVO EW GPEQTW
WYTTSVXW 8LI] LSPH XLI FIEQW MR
EW E GERXMPIZIV WMQTP] WYTTSVXI
a propped cantilever. Students set up a beam on the
WYTTSVXW ERH EHH [IMKLXW XS HIul
EGGYVEXI HMEP MRHMGEXSV QIEWYV
TSMRX SJ PSEHMRK 8LI GLSMGI SJ H
extra experiments, showing the relationships between
FIEQ HIGIGXMSR ERH p.f WIGSRH QS
ZEPYI 8LI] EPWS EPPS[ GSQTEVMWS
QEXIVMEP ERH LS[ MX EUIGXW HIUIGX
Young'’s Modulus. Students also use the cantilever for

easy experiments showing the relationship between

FIEQ PIRKXL ERH HIGIGXMSR ;SVOWL
notes and lecturer notes (with answers) needed for

typical experiments are supplied with the essential

base unit. Essential base unit and kit must be ordered
separately.

Learning objectives / experiments:

% 'IEQ PIRKXL ERH HIUIGXMSR

% 'IEQ QEXIVMEP ERH HIUIGXMSR =SYRK{W

Y% 'IEQ u.Y1 ZEPYI ERH HIGIGXMSR

Y '"IEQ WYTTSVXW GERXMPIZIV TVSTTIH G
FIEQ ERH WMQTP] WYTTSVXIH ERH HIUIGX

Ordering information

JIUIGXMSR SJ FIEQ ERH GERXMPIZIVW OMX| HP5015

Essential base unit HP5000

Torsion of circular sections kit

8LMW OMX MRGPYHIW HMUIVIRX GMVGYPE
ERH EHNYWXEFPI GLYGOW [LMGL G4X SR X
FEWI YRMX JSV NTIVMQIRXW MR XSVWMS|
specimens in the chucks and apply weights to a lever

EVQ 8LI EVQ ETTPMIW E QSQIRX XSVUYI
of the specimen. A scale on the arm shows the angle

of twist. Standard tests show the relationship between

torsion and ‘J’ (polar second moment of area) value.

Students use this to predict the twist angle for any

KMZIR WTIGMQIR 8LI GLSMGI SJ HMUIVIR:
EPPS[W GSQTEVMWSRW SJ HMUIVIRX WTIC
ERH LS[ MX EUIGXW XSVWMSR MRXVSHYC
Rigidity. Students also move the chuck positions for

easy experiments showing the relationship between

specimen length and angle of twist. Worksheets,

guidance notes and lecturer notes (with answers)

needed for typical experiments are supplied with the

essential base unit. Essential base unit and kit must be

ordered separately.

Learning objectives / experiments:

% Specimen length and angle of twist
Y2 Specimen material and angle of twist (Modulus of
Rigidity)
Y2 TIGMQIR p/MT ZEPYI ERH ERKPI SJ X[MWX

Ordering information

Torsion of circular sections kit HP5020
Essential base unit HP5000
www.matrixtsl.com 49
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Curriculum mapping

5 Suitable for unit 1 of BTEC National award: Engineering principles

14 Suitable for unit 3 of BTEC Higher National: Engineering science

1% Suitable for unit 9 of BTEC Higher National: Materials, properties and testing
% Suitable for unit 27 of BTEC National award: Mechanical principles in practice

Curriculum mapping

Y% Suitable for unit 8 of BTEC Higher National: Mechanical principles

7 r __/ 7 r__/
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Tensile tester kit

8LMW OMX MRGPYHIW WTIGMQIRW SJ HMUIVIRX QEXIVN
[LMGL G6X SR XS ER IWWIRXMEP FEWI YRMX XS WLS[ W>
the principles of tensile tests. Students use the

tensile tester to stretch the specimens to destruction,

while measuring the extension and force. The tests

introduce students to tensile test terms including:

overall stress and strain, yield properties, tensile

WXVIRKXL ERH IPSRKEXMSR 8LI GLSMGI SJ HMUIVIRX

WTIGMQIRW EPPS[W GSQTEVMWSRW SJ HMUIVIRX WTIG
QEXIVMEP ERH LS[ MX EUIGXW MXW XIRWMPI TVSTIVXN
Worksheets, guidance notes and lecturer notes (with

answers) needed for typical experiments are supplied
with the essential base unit. Essential base unit and

kit must be ordered separately.

Learning objectives / experiments:

2 8IRWMPI XIWXW XS HIWXVYGXMSR SJ HMUOIVIRX QEXIV
Y2Finding the tensile strength of a material

. Material behaviour in the elastic and plastic region

Y2Creating a force and extension chart

Learning objectives / experiments:

Y%Forces on an inclined plane

¥%» 7SPPMRK ERH PMHMRK +VMGXM
2 OMRIXMG ERH XEXMG PMHMRK
surfaces

Yo YVIJEGI ERKPI ERH JVMGXMSR F

Ordering information

Tensile tester kit HP5025 Curr]culum mapplng

Essential base unit HP5000

%, Suitable for unit 1 of BTEC National award: Engineering principles

Simple harmonic motion kit

8LMW OMX MRGPYHIW HMUGIVIRX TIRHYPYQW ERH E WTVMRK

[LMGL 0X SRXS ER IWWIRXMEP FEWI YRMX XS WLS[ WXY -

the principles and use of simple harmonic motion. =
XYHIRXW XIWX HMUGIVIRX TIRHYPYQW ERH E WTVMRK X

WIlI LS HMUIVIRX JEGXSVW WYGL EW QEWW SV TIRHYP®

PIRKXL EUGIGX WMQTPI LEVQSRMG QSXMSR ERH XLI TIVMN

of oscillation. The theory shows how to predict the

period of oscillation for a given pendulum or spring

for comparison with actual results. The kit includes

an experiment with the Kater’s pendulum that shows

the relationship between simple harmonic motion

and gravity, for prediction of gravity to a reasonable

accuracy. The kit also introduces students to a

WMQTPI pWTVMRK VEXIT XIWX ERH OI] WGMIRXMUG XIV

as moments of inertia and parallel axis theorem.

Worksheets, guidance notes and lecturer notes (with

answers) needed for typical experiments are supplied

with the essential base unit. Essential base unit and kit

must be ordered separately.

Learning objectives / experiments:

¥%» MQTPI LEVQSRMG QSXMSR SJ WMQTPI FMOPEV E
TIRHYPYQW SJ HMUIVIRX PIRKXL ERH QEWW ‘

¥%» MQTPI LEVQSRMG QSXMSR SJ E WTVMRK [MXL H
masses, and a simple spring rate test

% Simple harmonic motion of a compound pendulum

Y MQTPI LEVQSRMG QSXMSR ERH KVEZMX] YWMRK
pendulum

Ordering information

Simple harmonic motion kit HP5030 Cu rncu I u m mappl ng

Essential base unit HP5000

Y% Suitable for unit 36 of BTEC Higher National: Advanced mechanical principles

Friction and inclined plane kit

8LMW OMX MRGPYHIW TEVXW [LMGL G
unit to show experiments in friction and forces on a

UEX SV MRGPMRIH TPERI 8LI TPERI L
and adjustment to allow the student to set the

plane to any angle between zero and 90 degrees.

8LI TEVXW MRGPYHI HMUIVIRX JVMGX
set, a rolling car or sled with adjustable mass and a
WMQTPI VSPPIV XYHIRXW OX XLI HM
TPERI ERH ETTP] QEWWIW 8LI] PIEVR
WYVJEGI 0RMWLIW ERH QEWW EGIGX
WYVJEGI ERKPIW ERH QEWW EGIGX J
on a plane. The experiments introduce students to
MQTSVXERX IRKMRIIVMRK ERH WGMIR
XLl GSIYyGMIRX SJ JVMGXMSR WPMHM
friction. The inclinable plane allows students to do

the classic ‘forces on an inclined plane experiments’.

It also shows the relationship between frictional

forces and angles other than horizontal. Worksheets,
guidance notes and lecturer notes (with answers)

needed for typical experiments are supplied with the
essential base unit. Essential base unit and kit must be
ordered separately.

IRX WYVJEGIW
IX[ITR HMUGIVIRX

IRX WYVIJEGIW

Ordering information

Friction and inclined plane kit HP5035

Essential base unit HP5000

Potential and kinetic energy kit

8LMW OMX MRGPYHIW E TIRHYPYQ E WTV
[LMGL GX SRXS E IWWIRXMEP FEWI YRMX
in potential and kinetic energy. Students test each

TEVX XS HMWGSZIV XLI HMUIVIRGI FIX[IIR
and kinetic energy and the transfer of energy from

one form to another. The kit introduces students to

key engineering terms such as ‘moment of inertia’

and ‘elastic potential energy’. Worksheets, guidance

notes and lecturer notes (with answers) needed for

typical experiments are supplied with the essential

base unit. Essential base unit and kit must be ordered

separately.

Learning objectives / experiments:

%4Kinetic and potential energy in a pendulum
Y Elastic potential energy in a spring
% OMRIXMG IRIVK] MR E U]J[LIIP

Ordering information

Potential and kinetic energy kit HP5040
Essential base unit HP5000
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Learning objectives / experiments:
2 YMWTPEGIQIRX ERH ERKPI GLEVEGXIVMWXMGW SJ TIEV cah t&EMSwgé@YRH ERH WTMVEP | G W

Y4 Characteristics of a mechanical toggle
% Turning moments and forces during crank motion

www.matrixtsl.com

Drive systems kit

8LMW OMX MRGPYHIW XLVII HMUIVIRX HVMZI W]WX
00X SR XS ER IWWIRXMEP FEWI YRMX XS WLS[ XLIN
advantages and disadvantages. Students test a

universal coupling, a belt drive and a chain drive to

WII LS[ XLI] [SVO ERH LS[ XLI] HMGIV MR XLI [E]
they transfer motion (power). The kit includes extra

parts to help show the importance of the angle of lap

around a pulley and its relationship with friction. The

kit introduces students to key engineering terms such

EW KIEV VEXMS TYPPI] VEXMS ERH IyGMIRG] ;SV(
guidance notes and lecturer notes (with answers)

needed for typical experiments are supplied with the

essential base unit. Essential base unit and kit must be

ordered separately.

Learning objectives / experiments:

¥%» 5S[IV XVERWJIV IyGMIRG] ERH HMVIGXMSR MR E F
% 5S[IV XVERWJIV ERH IyGMIRG] MR E GLEMR HVMZI
Y Friction and angle of lap on a pulley

Ordering information Curriculum mappmg

JVMZI WIWXIQW OMX HP5045

Essential base unit HP5000

Cam, crank and toggle kit

8LMW OMX MRGPYHIW E GVERO ERH WPMHIV [LMGL 0>

an essential base unit, to show the relative forces
during crank motion. It also includes four popular cam

WLETIW XS WLS[ XLIMV HMUIVIRX GLEVEGXIVMWXMGW

set of parts in the kit shows the characteristics of

E QIGLERMGEP XSKKPI XYHIRXW 00X XLI GVERO ERH

slider with weights and a spring balance to see the
change in linear and rotational forces (moments)
as the crank turns. They also use the slider with

HMGIVIRX JSPPS[IVW SR E WIX SJ JSYV TSTYPEV WLET

cams - heart, pear, spiral and round. This gives several

cam and follower combinations to help students

YRHIVWXERH XLI HMUOIVIRX GLEVEGXIVMWXMGW SJ
cam and why engineers choose between them for

IEC

HMGOGIVIRX ETTPMGEXMSRW 8LI PEWX WIX SJ TEVXW M

has a simple linkage that allows students to see the
characteristics of a toggle mechanism. Its shows the
relative forces and angular conditions of the toggle

MR MXW MRMXMEP WXEXI ERH LS[ XLI] EGIGX XLI TSMF

which it locks or ‘snaps’ into a horizontal state. The kit
introduces students to key engineering terms such

EW E PUEX JSPPS[IVYT E pVSPPIV JSPPS[IVT ERH pXSKKPI EGXMSRY

Worksheets, guidance notes and lecturer notes (with
answers) needed for typical experiments with each
kit are supplied with the essential base unit. Essential
base unit and kit must be ordered separately.

Ordering information

Essential base unit HP5000

Copyright © 2019 Matrix Technology Solutions Limited lﬂﬂl_ﬂlx Iﬂﬂl_ﬂlx

14 Suitable for unit 8 of BTEC Higher National: Mechanical principles
1% Suitable for unit 36 of BTEC Higher National: Advanced mechanical principles
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Gear trains kit

8LMW OMX MRGPYHIW E WIPIGXMSR S
X SR XS ER IWWIRXMEP FEWI YRMX J
XLIMV YRMUYI GLEVEGXIVMWXMGW 8
Gears, a Bevel Gear and a Worm Drive. The spur gears
have two sets of teeth on the same shaft, allowing

extra experiments in compound gear trains. Students

test each set of gears to see how it works and note the
HMUIVIRGIW MR GLEVEGXIVMWXMGW
ratio and mechanical advantage) of each set. The gear

sets are a selection of the most common sets, similar

to those used in real applications, such as automobile

gear boxes, domestic and industrial hand tools and
clockwork instruments. Each has advantages and
disadvantages that make them suitable for a particular

job. The kit introduces students to key engineering

XIVQW WYGL EW KIEV VEXMS I1yGMIR
advantage and velocity ratio. Worksheets, guidance

notes and lecturer notes (with answers) needed for

typical experiments are supplied with the essential

base unit. Essential base unit and kit must be ordered
separately.

Learning objectives / experiments:

Y Characteristics of Spur Gears, including single and

GSQTSYRH KIEV XVEMRW ERH XLI pMHPIVT
Y Characteristics of a Bevel Gear
¥%» (LEVEGXIVMWXMGW SJ E ;SVQ )VMZI

Ordering information

Gear trains kit HP5055

Essential base unit HP5000

Simple mechanisms kit

This kit includes three popular mechanisms which

0X SR XS ER IWWIRXMEP FEWI YRMX JSV |
in conversion of motion from linear to rotary or

rotary to linear. These include the Scotch Yoke

(sometimes called ‘donkey crosshead’ or ‘slotted

link’), the Crank and Slider and the Quick Return

mechanisms. Students test each mechanism to see

LS[ MX [SVOW ERH RSXI XLI HMUIVIRGIW N
each mechanism converts the motion. The three

mechanisms are the same as those used in real

applications, such as combustion engines, power

EWWMWXIH ZEPZIW SV 4YMH TYQTMRK W]
E YRMUYI [E] SI GSRZIVXMRK QSXMSR WI
experiments. The kit introduces students to key

engineering terms such as reciprocating motion,

rotary to linear motion and linear to rotary motion.

Worksheets, guidance notes and lecturer notes (with

answers) needed for typical experiments are supplied

with the essential base unit. Essential base unit and kit

must be ordered separately.

Learning objectives / experiments:

% (SRZIVWMSR SJ QSXMSR YWMRK XLI p GS
HWPSXXIH PMROTY

Y Conversion of motion using the Quick Return
mechanism

4 Conversion of motion using the Crank and Slider

Ordering information

Simple mechanisms Kit HP5060
Essential base unit HP5000
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Spring tester kit Bar linkages kit

; This versatile kit allows many experiments using % This kit includes a selection of over 20 perforated
1] HMGOGIVIRX EVVERKIQIRXW SJ MXW TEVXW XYHIRXW XIEGLIVW - X FEVW SJ HMUIVIRX PIRKXLW ERH TMZ
SV PIGXYVIVW GX XLI TEVXW SJ XLI OMX XS XLI IWWIRXMEP FEWI i ] allow students to create an unlimited choice of
.[I unit to study or demonstrate an engineering science f linkages. Students assemble the bars and joints in
XSTMG 8LMW OMX MRGPYHIW HMUIVIRX GSMPIH WTVMRKW JSV / ¢ ¥y any arrangement and note how the linkage converts
experiments in spring testing. These include extension i ' QSZIQIRX JVSQ SRI JSVQ XS ERSXLIV \

4 springs, compression springs, parallel springs and p rotary motion to linear motion). Bar linkages are one

! springs that can connect in series. Students test the g : - of the most basic mechanisms used in mechanical
WTVMRKW XS TVSZI -SSOIW 1E[ ERH ORH XLIMV WTVM ' { engineering. The kit includes magnetic ‘wipeable’
rate, comparing it with given manufacturer’s values. sheets and holders for non-permanent markers so
They also test springs in parallel and series to see the student can trace the relative movements of

LS[ XLMW EUIGXW XLI SZIVEPP WTVMRK VEXI 8LI OMX LI the linkages or joints. The kit introduces students to
students to understand the link between spring rate, key engineering terms such as four-bar linkages,
spring extension and the design and construction rotary and linear movement, and planar linkages.

of springs. It introduces students to key engineering Worksheets, guidance notes and lecturer notes (with
terms such as: Spring rate, Hooke’s Law, Spring answers) needed for typical experiments are supplied

pretension. Worksheets, guidance notes and lecturer with the essential base unit. Essential base unit and kit
notes (with answers) needed for typical experiments must be ordered separately.

are supplied with the essential base unit. Essential

base unit and kit must be ordered separately. Learning objectives / experiments:

% Conversion of motion through bar linkages
14 Crank, rocker, double rocker, drag link, parallelogram
Y Straight line linkages

Learning objectives / experiments:

14 Spring extension
% -SSOITW PE]
% Springs in parallel and series

Ordering information Ordering information

Cu rrICU | um mappl ng Spring tester kit HP1282 Bar linkages kit HP7622
Y Suitable for unit 36 of BTEC Higher National: Advanced mechanical principles Essential base unit HPS000 Essential base unit HP5000
Centrifugal force kit Additional mechanisms kit

This kit includes a manually rotated frame with a low-
friction cantilever linkage. The frame has mounting

This kit includes two popular mechanisms for
experiments in conversion of motion from one form

2 positions for adjustable masses and a spring that to another. These include the Geneva mechanism
_"’&1 ETTPMIW E O0\IH JVMGXMSREP JSVGI ZEPYI XS E VSXEXMRK (sometimes called the Maltese Cross mechanism or
1 crank and star), and a ratchet mechanism. Students

o drum. The range of mounting positions and masses

2 allows many variations of the experiment to help
students understand the relationships between the
variables of speed, mass and radial position. Students
0X XLI GLSWIR QEWWIW XS SRI WMHI SJ XLI JVEQI ERH
ER IUYEP GSYRXIVFEPERGI XS XLI STTSWMXI WMHI SJ XLI
frame. They rotate the assembly which will overcome
the spring frictional force at a given speed, working
as centrifugal clutch that regulates its own speed.
The frame has a durable ‘clicking’ tab that students
use with a stopwatch (supplied) to measure the
speed. They use their measurements to calculate
the forces due to the rotating masses and compare
_them with the opposing force fr_om the spring. The kit Learning objectives / experiments:
introduces students to key engineering terms such
as centrifugal and centripetal force, while explaining Y2Ratchet mechanisms
XLI GGXMXMSYW XIVQ PUGIRXVMJIYKEPYT JSVGI ERH MXW EGGITXIH Y2Geneva mechanisms
use. It also shows the use of ‘radians’ in rotational
velocity measurement. Worksheets, guidance notes
and lecturer notes (with answers) needed for typical
experiments are supplied with the essential base
unit. Essential base unit and kit must be ordered
separately.

test each mechanism to see how it works and note

XLl HMUOIVIRGIW MR XLI [E] XLEX IEGL QIG
converts the motion. The two mechanisms are the

same as those used in real applications, such as

CNC machines, hand tools, turnstiles and lifting

LSMWXW *EGL LEW E YRMUYI [E] SJ GSRZ
shown by the experiments. Worksheets, guidance

notes and lecturer notes (with answers) needed for

typical experiments are supplied with the essential

base unit. Essential base unit and kit must be ordered

separately.

Learning objectives / experiments:

Y2 Centripetal and centrifugal force Ordering information

Ordering information

% 3I[XSRTW WIGSRH PEJ Centrifugal force kit HP0232 Additional mechanisms kit HP6207
Y4Rotational dynamics
1/zBaIancing masses Essential base unit HP5000 Essential base unit HP5000

7 r __/ 7 r__/
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Rotational friction kit

This kit includes a screw jack (or ‘jackscrew’), a wedge

ERH HMUIVIRX FIEVMRKW X LIPTW WXYHIRXW YRHIVW]
LS[ VSXEXMSREP JVMGXMSR EUIGXW XLI IyGMIRG] SJ T¢

machine elements and bearing materials. It shows
why engineers choose some materials and devices

EFSZI SXLIVW JSV ER] KMZIR ETTPMGEXMSR XYHIRXW
XLl TEVXW XS XLI FEWI YRMX ERH ETTP] IGSVX ERH PSt
[IMKLXW XS 0RH XLIMV VIPEXMZ| QIGLERMGEP EHZERXE
ERH IyGMIRG] 8LI OMX MRXVSHYGIW WXYHIRXW XS OI]

engineering terms such as: Mechanical advantage,

(IPSGMX] VEXMS *yGMIRG] ERH 4ZIVLEYP ;SVOWLIIXW

guidance notes and lecturer notes (with answers)
needed for typical experiments are supplied with the
essential base unit. Essential base unit and kit must be
ordered separately.

Learning objectives / experiments:

%» +VMGXMSR QIGLERMGEP EHZERXEKI IyGMIRG]
4 Bearings, wedges, screw jacks
Y2Machines using rotational friction

Ordering information

Rotational friction kit HP8604

Essential base unit HP5000

Pulley kit

This kit includes a wheel and axle with single, double

and triple wheel or ‘sheave’ pulleys for experiments in

QIGLERMGEP EHZERXEKI XYHIRXW XIWX 0\IH QSZE
ERH GSQTSYRH TYPPI]W EXXEGLIH XS PSEH ERH la¢
weights to test their mechanical advantage. The kit

MRGPYHIW E YRMUYI TYPPI] XLI ;IWXSR )MUIVIRXM
TYPPI] XS WLS[ LS[ X[S HMUIVIRX WM~ WLIEZIW SF
SRI TYPPI] LEW E HVEQEXMG IUIGX SR QIGLERMGEP
advantage. The kit introduces students to key

IRKMRIITVMRK XIVQW WYGL EW QEGLMRI IlyGMIRG]
velocity ratio and ‘work done’. Worksheets, guidance

notes and lecturer notes (with answers) needed for

typical experiments are supplied with the essential

Complete mechanics

This kit includes all of our mechanical experimentation
kits, three base boards and a large storage trolley.

The Complete mechanics range consists of 18

experiment kits in fundamental Engineering Science

topics common to most mechanical engineering

disciplines. This includes the study of forces,

moments, friction, materials science, vibration, gears

pulleys, chains and mechanisms. The system is

modular, and each kit allows many experiments to be
GEVVMIH SYX QEOMRK XLI WIWXIQ I\
for money. Three essential base units are supplied

with this kit.

Learning objectives / experiments:

% 3I[XSRIW PE[W SJ QSXMSR
¥%» )JREQMGW

%4Rotational dynamics

Y2Forces and moments

%Materials testing

% Simple machines

%,Mechanisms

Y Vibration, friction and energy

Ordering information

Complete mechanics ‘ HP8797

Linear and rotational dynamics

This kit includes a dynamics track, handheld

datalogger with LCD screen, and a range of sensors

and accessories that allow students and teachers to

carry out a range of experiments in dynamics. The

datalogger can be used independently of a PC for

many experiments with data automatically passed

to Excel for further analysis. The datalogger has a

& SYXTYX [LMGL QEOIW XLI IUYMTQIRX T
GPEWWVSSQ HIQSRWXVEXMSRW 8LI IUYM
with a suite of worksheets and teacher support

material.

IR

base unit. Essential base unit and kit must be ordered e
separately.
Learning objectives / experiments: Learning objectives / experiments:
% *YGMIRG] ERH QIGLERMGEP EHZERXEKIW SJ TY PP LhRarameters of Kinetics: displacement, velocity,
% Simple and compound pulleys acceleration
¥2Wheel and axle pulleys Y Equations of motion
% ;IWXSR HMUIVIRXMEP TYPPI] “,Parameters of dynamics: inertia, acceleration, force,
momentum, mechanical work and power
Y% 3I[XSRIW PE[W SJ QSXMSR GSRWIVZEX
momentum and energy
YLinear and angular motion
Y4Rotational dynamics
% Simple harmonic motion
Curriculum mapp"‘]g The datalogger included is fully self-contained and has a VGA output for
connection to a projector for class demonstrations.
1% Suitable for unit 1 of the BTEC National in Engineering: Engineering principles
Ordering information 15 Suitable for unit 3 of BTEC Higher National: Engineering science |
Pulley kit HP9771 1% Suitable for unit 8 of BTEC Higher National: Mechanical principles Ordering information
_ ) 1% Suitable for unit 28 of the BTEC National in Engineering: Dynamic mechanical principles ) ) )
Essential base unit HP5000 and practice Linear and rotational dynamics HP5099
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Curriculum mapping

4 Suitable for studying electricity as part of a Physics course aged 16 to 18 (A level courses
in the UK)

;[I: -_.—--.{“ a-d |.-- d Wl b
. A ==l (2 DEA
aee O SR D

el ]

Curriculum mapping
% YMXEFPI JSV HIPMZIV] SJ XLl 6& UYEPMUGEXMSR MR *RKMRTRAFKEK GMIRGI EX PIZIPW ERH

Thermodynamics kit

This kit allows engineering students to carry

Automation, Robotics &
out a wide range of practical experiments in =
Thermodynamics to help them understand the M ec h atronics
temperature related behaviour of mechanical

systems. The kit includes experimental apparatus

including metal blocks with heating elements, linear
rods with heaters, Leslie cube and Jolly bulb. The

kit also includes measuring instruments such as Robotics is a relatively new area of focus for Matrix,

digital thermometers, energy meter, and infrared LS [ 1Z1V PEW X ] |EV [| HIZIPSTIH X [S SJ XLI C
thermometer. A downloadable manual covers all . . .

NTIVMQIRXW ERH MRGPYHIW XIEGLIVIW RSXIW & YRMUYI leading and most unique solutions based on the

featurle ofdthe kit ishth?t all the expre]rirrr:ents can be AllCode concept which means users can program our

completed just with electricity as the heat source — no

S EWIR EYVRIY MW VIUSY MYIH Formula AllCode and AllCode Robot Arm through the

programming language of their choice. This is one of
XLl VWX WSPYXMSRW SJ MXW OMRH MR X

Learning objectives / experiments: _ ,
more Mechatronic courses being developed year on

YHeat capacity of liquids

%H'eatcapacity_ofsolids ]|EV ERH EW E VIWYPX SYV SUIVMRK MR Q
oot s on of et grown. We now present solutions for PLC programming,
¥zHeat radiation automation and pick and place.

% *\TERWMSR SJ KEWIW 3 (LEVPIWY] PE]
% 'SIPITW PE]

Ordering information

Thermodynamics kit HP4159

Corresponding curriculum CP4261

You will also need:

SYVGI )( 59 &(59 ERH WMKREP KIRIVEXSK6999/
LK2975

Engineering science kit

4YV *RKMRIIVMRK WGMIRGI OMX MW HIWMKRIH
SYXGSQIW SJ XLI GSXXMWL 6YEPMOGEXMSRW
aspects of the kit are available as individual units and include
IUYMTQIRX JSV XLI WXYH] SJ TRIYQEXMG W]WX
control systems, analogue systems, forces, moments,

materials and programming robotics. The kit is perfect to

give students an introductory or in depth overview into the

key elements of engineering science principles.

Learning objectives / experiments:

Y,Understanding basic valves, cylinders, reservoirs, and
various types of pneumatic circuits
1 Current and voltage measurement and dividers,
OMVGLSUIW PE[W )( GMVGYMXW &( QIEW
transformers and more
Y Tensile tests, material behaviour and strength
Y Principle of moments, beam balances and reactions,
Bell Crank Level
Y Centre of gravity, force triangles, force polygons and
'S[TW 3SXEXMSR '

Y2Programming of microcontrollers and robotics using “At Aberys h University we were looking for i P
FPSGOW US[GLEVXW SV WGVMTXIH GSHI rystwyt v 9 Ourleamlng solutions
an upgrade to the robots we used for teaching v, &VI WYTTPMIH [MXL léz +j_\éﬁ\g\xf§5%EXMSR EVI GSC
undergraduate coursework. After evaluating : HITXL GYVVMGYP YQ m L HYWXVMEP 51(TW
Ordering information ~8%ay+.oU yayd; «Gd’ G;~%a-l G~§'M%'aiT |73\' Q :><| | MRHYWXVMEP
S e ‘s %.,&VI YRMUYIl MR XLIMV IE\?IQIQC?IR
Automatics essentials AU9020 86y7£i' - GUaQ'i~° ,’dyGJ/Z Ua""i;'_.. y X b ERYJEGXYVIVW
PR : i ERH PIEVRMRK SYXGSQI\?[
Compressor AUL050 solution including Bluetooth connectivity, a good
Intermediate electrical and electronic engineering Lkog62 yt; 4+Gu-G; /EGiyU'~é;~GY~'i;U.’q¥ZE "MZ;LM/-B(’Y%I'B'XW XLI EFMPMX] XS
Tonsie tostor ki P charging circuitry. The PIC microcontroller used JSGYW SR E FVSEH FVIEHXL SJ
R oo in the AllCode robots allows us to teach more TVSKVEQQMRK PERKYEKIW

advanced control courses than would be possible
Y ' e~ 7 .xye yUE ;G E+~&UdyGUEI ~iv

Forces kit HP5005

Moments kit HP5010

Pete Todd, Aberystwyth University

7 r __/ 7 r__/
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Automatics essentials solution Pneumatics control add-on kit

This kit provides a complete introduction to

pneumatic circuit design and construction. The

curriculum pack includes a comprehensive set of

[SVOWLIIXW XLEX EPPS[ WXYHIRXW XS TVSKVIWW JV
TVMRGMTPIW XLVSYKL XS GMVGYMXW SJ QSHIVEXI G
including reciprocating circuits and generating

WIUYIRGIW SJ QSZIQIRXW

The solution is intended for students in their early
teens and older who are learning technology and
engineering subjects. Tasks are designed to be
suitable for pairs of students sharing a single kit.

This kit extends your Automatics pneumatics solution by
adding a powerful programmable microcontroller unit, the
MIAC, together with the pneumatic components necessary
to put it through its paces.

By following the included curriculum, students will learn how
the combination of a controller and custom software can
GVIEXI TS[IVIJYP ERH UI\MFPI TRIYQEXMG

Students will learn how to establish the state of a pneumatic
machine using sensors, the use of logic to process that
data and the issuing of commands to the included solenoid
valves.

8[S ZIVWMSRW SJ XLI GYVVMGYPYQ EVI WY,
students use pre-programmed control systems supplied

in the MIAC's built in memory. A more advanced course,

Control plus, teaches students how to write their own

programs for the controller.

Learning objectives / experiments: Learning objectives / experiments: This kit can also be supplied without the MIAC PLC, for

Y% 9RHIVWXERHMRK XLI HMGIVIRX ZEVMIXM J ZEPZIW ERH ysReading sensors and switches AUTDMATCS those who wish to integrate their own industrial PLC into our
where each is appropriate in a system YsIssuing commands to the pneumatic circuits system. Please see ordering information below, the product
2Understanding the basic types of cylinder, controlling % 1IEVRMRK XLI HMUIVIRGI FIX[IIR HMKMX§ P S Katwthe bottom of the page, or contact us for more information.
WTIIH ERH XLI JEGXSVW XLEX MRUOYIRGI signals
1, Combining valves to produce logic functions % 9WMRK US[GLEVXW XS ZMWYEPMWI TVSH

1/zSemi—_aut0matic and automatic reciprocation % 5VSKVEQ US[ ERH HIGMWMSR QEOMRK
1 Creating sequences of movements

Everything you will need to teach the course is
included in the solution pack, with the exception of an
air compressor.

Ordering information

Ordering information VZPrOgramming sequences Automatics control add-on kit i
i i i . T . - (12V) with MIAC /AU9010
Y2Using reservoirs to create time delays , _ _ % Using feedback to enhance reliability and improve
Y2Air bleed and pilot operateq circuits Automatics essentials solution AU9020 safety Automatics control add-on kit (24V) no MIAC AU9030
1/zCOm'p0nent symbols and quU't .d|agram$ o Corresponding curriculum AW2080 Corresponding curriculum AWA956 /
You may also need
. . ; ; You may also need
Curriculum mapping Compressor | Auioso Curriculum mapping Y

Automatics essentials solution ‘ AU9020

_ % Suitable for unit 12 of the BTEC national: Pneumatic and hydraulic systems
% Suitable for unit 29 of BTEC Higher National: Electro, pneumatic and hydraulic systems Flowcode

Pneumatics with your own PLC

2 Suitable for unit 12 of the BTEC national: Pneumatic and hydraulic systems
2 Suitable for unit 29 of BTEC Higher National: Electro, pneumatic and hydraulic systems

Electro-pneumatics add-on kit

We are now able to supply pneumatics training

IUYMTQIRX [LMGL GER FI YWIH [MXL ER] 51( [
Automatics PLC adaptor rail. The Adaptor rail allows

students to connect to relay and motor outputs using

standard 4mm connectors which connect directly to other

Automatics components. This pack combines standard

pneumatics components with Control pneumatics

components to provide a complete learning platform

for pneumatics and PLC programming in one package.

APLC is not included. Any programming language -

including ladder logic - can be used. Worksheets are

FEWIH SR US[ GLEVXW 51( EHETXSV QSHYPIV
power distribution, inputs (8), motor outputs (8), relays (4).

This kit supplements the Automatics essentials
solution by adding a selection of electrically operated
valves and a range of sensors. By following the
curriculum, students will learn how to use these new
components to create systems in which pneumatics
and electrical circuits are combined into complete
systems.

The electrical components are connected together
UYMGOP] ERH VIPMEFP] YWMRK QQ GSRRIGXSVW JS\
which all of the necessary leads and accessories

are provided. Electrical components are robustly

mounted to the Automatics platform using the same

‘tee’ bolt system used for the pneumatic parts and are

printed with standard circuit symbols.

Learning objectives / experiments:

Working two to a kit, students follow the detailed
worksheets to gain a comprehensive understanding Y2Pneumatic components, circuits and circuit diagrams

of electro-pneumatics. By the end of the course, Y Sensors and switches in pneumatic systems

students will be able to create reciprocating and ¥ )J)MKMXEP ERH EREPSKYlI WMKREPW
WIUYIRXMEP GMVGYMXW ERH [MPP LEZI ER YRHI %PLC programming with ladder logic or block diagrams

. . %2PLC input d output:
how these are used to solve real world engineering éLogié?ﬁz;iggs oupH

Learning objectives / experiments: problems. |
Y2Understand the operation of electrically controlled pneumatic valves Ordering information
Y4Use of electrical switching to control circuit operation )
¥Using microswitches to sense cylinder position PLC Adaptor - input module HPe700
Y Sensing position without physical contact using reed switches PLC Adaptor - power module HP6711
%Expre;smg electrical cm;uns using Igdder diagrams PLC Adaptor - motor module HP6723
YElectrically operated reciprocal circuits
Y2Sequential control circuits PLC Adaptor - relay module HP6752
Y Analysing real world problems and formulating solutions Ordering information PLC adaptor - mounting bracket HP6785
Electro-pneumatics add-on kit AU9015
. H . . You may also need
Curriculum mapping Corresponding curriculum AW2079 Curriculum mapping Y
. . X i . Automatics essential solution AU9020
¥ Suitable for unit 12 of the BTEC national: Pneumatic and hydraulic systems _ Y Suitable for unit 29 of BTEC Higher National: Electro, pneumatic and hydraulic systems _ _
¥ Suitable for unit 29 of BTEC Higher National: Electro, pneumatic and hydraulic systems % Unit 36 of the BTEC National: Programmable logic controllers Automaties control add-on kit (24V) no MIAC AUS030

7 r __/ 7 r__/
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Pneumatics control with S7-1200 Siemens PLC
add-on

This kit can be added to the Automatics essentials solution to produce learning
outcomes for those wishing to study about rugged, industrial PLCs. By following
the provided curriculum, students will learn how the combination of a rugged

MIQIRW MRHYWXVMEP GSRXVSPPIV ERH VIPEXIH WSJX
pneumatic systems. Students will learn how to establish the state of a pneumatic
machine using sensors, the use of logic to process that data and the issuing of
commands to the included solenoid valves.

P ERH UI\MFPI

8[S ZIVWMSRW SJ XLI GYVVMGYPYQ EVI WYTTPMIH .R
programmed control systems supplied in the Siemens S7-1200’s built in memory.

A more advanced course, Control plus, teaches students how to write their own
programs for the PLC.

I TVI

Curriculum mapping

Y Suitable for unit 12 of the BTEC national: Pneumatic and
hydraulic systems

% Suitable for unit 29 of BTEC Higher National: Electro,

4Reading sensors and switches pneumatic and hydraulic systems

Y2lssuing commands to the pneumatic circuits % Unit 36 of the BTEC National: Programmable logic

¥%» 1IEVRMRK XLI HMUIVIRGI FIX[IIR HMKMXEP ERH EREPSKY tomfdieiksR E P W

% 9WMRK US[GLEVXW XS ZMWYEPMWI TVSKVEQW

Learning objectives / experiments:

¥» B5VSKVEQ US[ ERH HIGMWMSR QEOMRK
%Programming sequences

YProgramming industrially rugged programmable logic controllers PLC
4Using feedback to enhance reliability and improve safety

Ordering information

Pneumatics control with S7-1200 Siemens PLC add-on }AU9077

iildralX

www.matrixtsl.com Copyright © 2019 Matrix Technology Solutions Limited

Automatics interactive
courseware

s i i

The Automatics interactive courseware is a complete
pneumatics and automation curriculum in the form of
an interactive PC application.

e e g o e iy

Students are guided through the construction of
systems using onscreen simulations of the physical
Automatics components and a simple drag and drop
interface.

The courseware is a complete curriculum, covering
I1ZIVIXLMRK JVSQ FEWMG GSQTSRIRX
learning circuit symbols, through to the construction

of complete automated systems.

. . . . . The similarity between the graphical representation
Learning objectlves / experiments: and real components then make it very simple for

%Single and double acting cylinders students to apply what they havg learned when they
% 8LVII TSVX ZEPZIW ZEPZI EGXYEXSVW (S[ GSRXVSP z&P canstrugting reaj gygtems psingihe pyigmagics
STIVEXIH 0ZI TSVX ZEPZIW hardware solutions.
¥%» S5MWXSR WTIIH GSRXVSP [MXL U0S[ GSRXVSP ZEPZIW
% Semi-automatic return circuits, automatic return circuits and applications . . .
»Reservoirs, time delays and applications, diaphragm valves, pressure decay sensing with all versions of Windows and has very modest PC
% &3) ERH 47 JYRGXMSRW YIUYMVIQIRXW X MW EZEMPEFPI [MXL EF
Y% Sequential circuits and applications, cascade method licence.
YElectrical control of pneumatics with solenoid valves, switches, toggle switches,
microswitches, reed switches, and computer control
% Circuit diagrams and circuit symbols
Y5 Force exerted by a cylinder and calculations
Y2Instroke and outstroke forces and calculations
% Construction of pneumatic and electropneumatic systems

Automatics interactive courseware is compatible

Curriculum mapping

Ordering information

Y Suitable for much of unit 24 of the BTEC First award in Engineering : Operation and
Q EMRXIRERGI SJ UYMH TS [ 1V W]W X1 Q W ERH GS Q TSRIR XWAutomaticsinteractivecoursewaresiteIicence +W20780

Mechatronic systems

This pack contains products from three of our ranges
SIIUYMTQIRX 1SGOXVSRMGW * FPSGOW
The pack includes a wide variety of resources suitable

for studying mechatronics using three types of control

system: a PIC microcontroller, a micro PLC, and a

PC. Students can learn the basics of control using

0S[ GLEVXW FIJSVI TVSKVIWWMRK XS SXL
like C++ or LabView software (C++ and LabView not

included). A wide range of curriculum is included in

XLl TEGOW GSZIVMRK .RHYWXVMEP WIRW
chart programming of microcontrollers, Industrial

sense and control with C++ or LabView programming,

and design of pneumatic control systems. Further

curriculum options for programming in C or Assembly

are available.

Learning objectives / experiments:

% 5.( ERH GSRXVSPPIV TVSKVEQQMRK YWM

“Programming options: Flowcode, Embedded C,
Assembly, C++ or LabView

Y2Mathematical models of sensors

% 5.) GSRXVSP SJ )( QSXSVW [MXL WTIIH EJ
(2nd order)

%4Sensors: thermistor, light, thermocouple,
VSXEV] ,]JVSWGSTI -EPP I0IGX 5.7 (ET X¢
Magnetometer, Ultrasonic, Colour

¥%» &GXYEXSVW VIPE]W WXITTIV QSXSVW )

feedback, servo motors C 4 -8

Curriculum mapping

Ordering information

%% Suitable for unit 6 of BTEC Higher National: Mechatronics Mechatronic systems HP4550

1, Suitable for AQA Tech-level in Engineering: Mechatronics
%% Suitable for OCR Cambridge Technicals in Engineering at Level 3

iildrnlX

Corresponding curriculum LK8739, AW2080,

AWA4956, WS0247
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Introduction to Robotics

This training solution provides a course in robotics with

E WIUYIRGI SJ WXEKIH NIVGMWIW MRG
and maze solving. The course makes use of the high-
WTIGMOGEXMSR +SVQYPE &PP(SHI VSF
programmed with a number of languages on various

operating systems including Flowcode, App Inventor,

Python and LabView. This is great for introducing

students to programming and robotics in a fun and

motivating way with huge scope for further work and
competitions. The solutions are supplied with a large
double-sided task mat and a set of maze walls.

Learning objectives / experiments:

Y4 Microcontroller programming and robotics
%Programming concepts: input, system, output, loops,
decision, subroutine, go to, calculations, delays, simple
ZEVMEFPIW & ) GSRZIVWMSR
% T7SFSXMG GSQTSRIRXW W[MXGLIW 1*)W
distance sensors, infrared sensors, audio level sensors,
speaker, motor drivers, motors and gearboxes
Robotic tactics including logo-like commands,
power control, motion control and steering, motor
characterisation, obstacle avoidance
Y4 Progressive exercises include: light following, line
following, song and dance, time trials, races, simple
maze solving, creating custom mechanics

LR T X

Ordering information

. . Formula AllCode deluxe kit RB7971
Curriculum mapping
Formula AllCode standard class set RB7240
Y2 Suitable for unit 6 of the BTEC National: Microcontroller systems for engineers Formula AllCode delue class set RB7518
Y% Suitable for unit 15 of BTEC Higher National: Automation, robotics and PLCs
% YMXEFPI JSV ZEVMSYW (MX] ,YMPHW UYEPMOGEXMSRW EX“E¥PP U BEY FI]SRH CP5894

Formula AllICode football mat

_ add-on
AllCode robot arm production cell

This football pitch is an add-on pack for our Formula

Our robot arm production cell consists of a rugged servo controlled 6 degrees of Learning objectives / experiments: Allcode which allows you to run football competitions
frge(_jon_w arm bolt(_ad to a base plate an_d a mat that provid_es arange of exercises 15Robot cell design and programming to mgtivate and challenge your students. The pitch
mimicking industrial robot arm production cells. The arm itself delivers accurate ysMicrocontroller programming consists of a number of plastic walls that screw _

and repeatable movement with base rotation, single plane shoulder, elbow, wrist 1%Sensors and actuators in robotics together to form the goals and corners, and a printed
motion, a functional gripper, and a wrist rotator. The arm is controlled by a dsPIC % OMRIQEXMGW ) QSZIQIRX MR VSFSXMG WIWXIQW mat that goes underneath the walls. Ideally you would
microcontroller with combo board (16 switches, 16 LEDs, 2 line 16 character LCD, %Web based control glue the mat to a plywood or MDF board. Two table

UYEH WIK HMWTPE] ERH WIRWSVW GSPSYV WIRWSV EBENeAMORIAMapMangsges L. FSEVH JVSQ
our E-blocks range. The board can be programmed directly from Flowcode for

dsPIC, or Microchip's MPLAB. A full Flowcode simulation is available free of charge. Curriculum mapping:

The control system is also shipped with a full Application Program Interface so
that the robot can be controlled using any Bluetooth enabled device such as a PC,

tennis balls are included. Students are tasked with
programming their mobile phones using App Inventor,
or similar, to control their Allcode robots. Ideally 3

. . ) ) robots to a team.
1 Suitable for unit 6 of the BTEC National: Microcontroller

systems for engineers

. . . L. . . Note: This add-on requires the Formula AllCode maze walls which feature
Android, or Apple MAC device using a range of software applications including Y Suitable for unit 15 of BTEC Higher National: Automation, in the RB7971, RB7240, RB7518 and are also available separately (see
C++, LabView, Python, and App Inventor as well as remote applications over the robotics and PLCs below).

web. The kit is supplied with a number of coloured counters which can be moved Y Suitable for unit 38 of the BTEC National: Web site

F] XLI EVQ MRXS HMUIVIRX PSGEXMSRW MR XLI [SVO G| Produgtior loEgto| detjass KYMHI MW EZEMPEFPI JSV
download from our web site.

& Learning objectives / experiments:
Y.Programming mobile phones .
Y»Football algorithm development
Ordering information Ordering information
AliCode robot arm production cell RB6231 Cu I’I‘ICU I um mappl ng Formula AllCode football mat add-on RB4938
Coresponding curriculum CPasse 1% Suitable for technology or computer science syllabuses. Maze walls Re8%62
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MicroCNC system controller

Man UfaCtu rl ng and base plate
e n g I n e e rl n g The MicroCNC system controller and base plate

allows you to control our MicroCNC machines using
a variety of software packages. The CNC system
controller is compatible with our range of multi axis
CNC machines. The base plate includes all power
; ; ; ; supplies and an industrial standard computer with
The heart of our maqufacturlng engineering range is stepper motor driver circuitry and a USB port for
based on our new MicroCNC range of machines. The GSRRIGXMSR XS ]SYV 5( 8LI YRMX M
concept of these low cost CNC machines is simple' IEC mains connector and includes a number of output
B kets for the st tors of the CNC machines.
allow students to individually get lots of practice in Sockes forfhe sieppermorors oThe achines
QERYJEGXYVMRK SR E PS[IV WTIGMUOGEXMSR (3( QEGLMRI
before they progress to a more advanced industrial or
educational machine. The machines are low voltage,
PS[ TS[IV WEJI IEW] XS WXSVI ERH PS[ GSWX 'YX HSRTX
be fooled: they are programmed just like production
CNC machines, and the hours students spend on
them really prepares students for CNC manufacturing.

The individual machine components are easily
fastened to the base plate, providing a solid and tidy
machine which can easily be put away for storage.
Windows compatible.

Ordering information

MicroCNC system controller and base plate kN4079

2-axis MicroCNC lathe

The 2-axis MicroCNC lathe allows students to

understand how G codes are used to control a CNC

lathe. The two stepper motors and DC motor connect

to our CNC system controller hardware to allow

JYPP GSRXVSP SJ XLI PEXLI YWMRK XLI ,
software. Students can use the hardware and lathe

XS WII LS[ IEGL , GSHI GSQQERH EuUIGXW
operation and they can create complex work pieces

from wax cylinders.

This kit is stored in our standard plastic storage tray
and can be assembled in minutes.

Learning objectives / experiments:

YLathe construction and operation

% Simple G and M code protocol

CNC machine operation using G codes

Y Creation of milled parts using CNC technology

Supplied as a kit which needs modest assembly.

We have developed an impressive learning process
for students in this section:

You will also need: MicroCNC system controller and base plate

2 +MVWX WXYHIRXW HIWMKR XLIMV TEVXW YWMRK JEQMPMEV (&) TEGOEKIW WYGL EW
&YXSHIWO SPMH[SVOW SV SXLIV WSJX[EVI
% 8LIR WXYHIRXW XEOI XLIMV HIWMKRW XS )IWOTVSXS SV (EQ'EQ WSJX[EVI

Ordering information

WYTTPMIH F] YW ERH YWI SRI SJ SYV 2MGVS(3( QEGLMRIW EPSRKWMHI E 2-axis MIGToCNC lefe cnzess
MRHS[W FEWIH , GSHI IHMXSV XS QERYJEGXYVI VIEP TEVXW _ _ MicroCNC system controller and base plate o079
Cur“CUIum mapplng Corresponding curriculum CP7449

This lower cost route to teaching design and manufacture using CNC Y Suitable for unit 23 of BTEC Higher National: CAD/CAM
technology gives students a great introduction to the principles of Y Suitable for unit 43 of the BTEC National award in Engineering : Manufacturing CNC

manufacturing engineering. machine processes CamBam software gmg:fgi/
¥» YMXEFPI JSV ZEVMSYW (MX] ,YMPHW UYEPMOGEXMSRW EX 11ZIP ERH FI]SRH

You will also need

7 r __/ 7 r__/
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The 3-axis MicroCNC milling machine allows students
to understand how G codes are used to control a
CNC operated milling machine. The three stepper
motors and DC motor connect to our CNC system
controller hardware to allow full control of the miller
YWMRK XLI , GSHI 0PI LSWX WSJX[EVI XYHIRXW GER YWI
the hardware and software to see how each G code

GSQQERH EUIGXW XLI QEGLMRI STIVEXMSR ERH GVIEXI
complex work pieces from polyurethane blocks or
acrylic pieces.

Learning objectives / experiments:

¥23-axis CNC machine construction

%Simple G and M code protocol

% CNC machine operation using G codes

Y Creation of milled parts using CNC technology

You will also need: MicroCNC system controller and base plate

Ordering information

3-axis MicroCNC milling machine CN4234
MicroCNC system controller and base plate CN4079
CUfrICU|Um mapplng Corresponding curriculum CP7449

% Suitable for unit 23 of BTEC Higher National: CAD/CAM

% Suitable for unit 43 of the BTEC National award in Engineering : Manufacturing CNC
machine processes JIWOTVSXS (&2 WSJIX[EVI CN2498/

% YMXEFPI JSV ZEVMSYW (MX] ,YMPHW UYEPMOGEXMSRW EX 11ZIP ERH FI]SRH CNso7s

You will also need

4-axis MicroCNC milling
machine

The 4-axis MicroCNC milling machine allows students
to understand how G codes are used to control a
CNC operated milling machine. The four stepper
motors and DC motor connect to our CNC system
controller hardware to allow full control of the miller
YWMRK XLI , GSHI GPI LSWX WSJX[EVI XYHIRXW GER YWI
the hardware and software to see how each G code
GSQQERH EUIGXW XLI QEGLMRI STIVEXMSR ERH GVIEXI .
complex work pieces from polyurethane blocks or Complete MicroCNC set
acrylic pieces.

This kit of parts allows students to assembly all four of our MicroCNC machines
Learning objectives / experiments: (only one at any one time). The kit is supplied with all necessary parts and is
shipped with a full manual describing how each machine can be assembled.
When combined with our system controller and base plate, students can then
program each machine to manufacture parts in wax, acrylic and polyurethane
blocks using G code editor supplier.

Y44-axis CNC machine construction

% Simple G and M code protocol

CNC machine operation using G codes

1 Creation of milled parts using CNC technology

Learning objectives / experiments:

% Construction of a range of CNC machines
G and M code commands and CNC programming

Supplied as a kit which needs modest assembly.

You will also need: MicroCNC system controller and base plate.

Y.Manufacturing a part using a G code editor
¥% )YIWMKR SJ TEVXW YWMRK E ) TEGOEKI

Y% 2ERYJEGXYVI SJ TEVXW YWMRK E (&) (&2 XSSP GLEMR Cderinginiormation

Complete MicroCNC set CN3885
Ordering information
MicroCNC system controller and base plate CN4079
4-axis MicroCNC milling machine CN8285 You will also need the MicroCNC system controller and base plate
Corresponding curriculum CP7449
MicroCNC system controller and base plate CN4079
CurrICUIum mapplng Corresponding curriculum CP7449 CurrICUIum mapplng You will also need
Y2 Suitable for unit 23 of BTEC Higher National: CAD/CAM v Il al d Y Suitable for unit 23 of BTEC Higher National: CAD/CAM JIWOTVSXS (&2 WSJIX[EVI CN2498/
'ou will also nee . . . . . . . CN3075
5 Suitable for unit 43 of the BTEC National award in Engineering : Manufacturing CNC Y2 Suitable for unit 43 of the BTEC National award in Engineering : Manufacturing CNC
machine processes JIWOTVSXS (&2 WSJIX[EVI CN2498/ machine processes CamBam software CN8332/
Y2 YMXEFPI JSV ZEVMSYW (MX] ,YMPHW UYEPMUOGEXMSRW EX 11ZIP ERH FI]SRH CN3075 Y2 YMXEFPI JSV ZEVMSYW (MX] ,YMPHW UYEPMOGEXMSRW EX 11ZIP ERH FI]SRH conatrt

7 r __/ 7 r__/
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Curriculum mapping

Y2 Unit 23 of BTEC Higher National: CAD/CAM
%2 Unit 40 of the BTEC National award in Engineering: Computer Aided Manufacturing

Whilst our CAD/CAM simulation software can

TVSHYGI , GSHI 0PIW JVSQ ZIV] WMQTPI WLETIW XLI

Deskproto software takes this function to the next

PIZIP )IWOTVSXS GER MQTSVX 81 aPIW JVSQ ER] )

CAD program, calculate CNC toolpaths and then write

E , GSHI TVSKVEQ GPI JSV ER] FVERH SJ (3( QMPPMRK

machine - 3-axis, 4-axis or 5-axis. Deskproto is used
by a wide variety of industrial companies as well as
educational institutions.

This software is compatible with Solidworks, AutoCAD
and other CAD packages.

Compatible with 3-axis milling machine, 4-axis milling machine and the
complete MicroCNC set

Ordering information

% Unit 43 of the BTEC National award in Engineering: Manufacturing CNC machines JIWOTVSXS WMRKPI PMGIRWI CN3075
processes
% YMXEFPI JSV ZEVMSYW (MX] ,YMPHW UYEPMOGEXMSRW EX'PZYPXS ¥WR{ PMEIERH CN2498

Curriculum mapping

%2 Unit 23 of BTEC Higher National: CAD/CAM
%2 Unit 40 of the BTEC National award in Engineering: Computer Aided Manufacturing

CamBam software

(EQ'EQ MW ER ETTPMGEXMSR XS GVIEXI (&2 aPIW
JVSQ (&) WSYVGI GPIW SV MXW S[R MRXIVREP KISQI’

editor and has many users worldwide from CNC
hobbyists to professional machinists and engineers.

CamBam currently supports:
% T7IEHMRK JVSQ ERH [VMXMRK XS

support

Y2 ) TSGOIXMRK STIVEXMSRW [MXL EYXS MWPERH HI>
¥ )VMPPMRK 3SVQEP 5IGO TMVEP 2MPPMRK ERH (Y\

Scripts)
%LEngraving
Y True Type Font (TTF) text manipulation and outline
(glyph) extraction
Y Conversion of bitmaps to heightmaps
% ) KISQIXV] MQTSVX JVSQ 81 )
¥%» ) WYVIJEGMRK STIVEXMSRW
%Extendable through user written plugins and scripts

Compatible with 2-axis lathe and the complete MicroCNC

) )<+ GPIW
Y2 ) TVSGPMRK QEGLMRI STIVEXMSRW [MXL EYXS XEF

Ordering information

% Unit 43 of the BTEC National award in Engineering: Manufacturing CNC machines CamBam single license cN8332
processes o
% YMXEFPI JSV ZEVMSYW (MX] ,YMPHW UYEPMOGEXMSRW EX*Pf2{pBERH FI]SRH cnzir

www.matrixtsl.com
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Learning objectives / experiments:

¥ 9RHIVWXERHMRK XLI HMUGIVIRX ZEVMIXMIW SJ ZEPZIW
where each is appropriate in a system

Y%Understanding the basic types of cylinder, controlling
WTIIH ERH XLI JEGXSVW XLEX MRUYIRGI TS[IV SYXTYX

,Combining valves to produce logic functions

% Semi-automatic and automatic reciprocation

14 Creating sequences of movements

14 Using reservoirs to create time delays

14 Air bleed and pilot operated circuits

% Component symbols and circuit diagrams

14 Staying safe when using air at high pressure

Curriculum mapping

¥ Suitable for unit 12 of the BTEC national: Pneumatic and hydraulic systems
% Suitable for unit 29 of BTEC Higher National: Electro, pneumatic and hydraulic systems

Learning objectives / experiments:

2Understand the operation of electrically controlled pneumatic
valves

Y Use of electrical switching to control circuit operation

1, Using microswitches to sense cylinder position

Y4 Sensing position without physical contact using reed switches

YExpressing electrical circuits using ladder diagrams

Y:Electrically operated reciprocal circuits

4 Sequential control circuits

YAnalysing real world problems and formulating solutions

Curriculum mapping

4 Suitable for unit 12 of the BTEC national: Pneumatic and hydraulic systems
4 Suitable for unit 29 of BTEC Higher National: Electro, pneumatic and hydraulic systems

iildrnlX
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Automatics essentials solution

o
This kit provides a complete introduction to 0
pneumatic circuit design and construction. The oS
curriculum pack includes a comprehensive set of o®

[SVOWLIIXW XLEX EPPS[ WXYHIRXW XSOTV
TVMRGMTPIW XLVSYKL XS GMVGYMXW S1J

including reciprocating circuits and generating ?l

WIUYIRGIW SJ QSZIQIRXW

The solution is intended for students in their early @
teens and older who are learning technology and n
engineering subjects. Tasks are designed to be )(f
suitable for pairs of students sharing a single kit. :
Everything you will need to teach the course is 5
included in the solution pack, with the exception of an g
air compressor. +

@®©
ERH

Ordering information

Corresponding curriculum

Automatics essentials solution AU9020
AW2080

You may also need

Compressor ‘ AU1050

Electro-pneumatics add-on kit

This kit supplements the Automatics essentials
solution by adding a selection of electrically operated
valves and a range of sensors. By following the
curriculum, students will learn how to use these new
components to create systems in which pneumatics
and electrical circuits are combined into complete
systems.

The electrical components are connected together

UYMGOP] ERH VIPMEFP] YWMRK QQ GSRR
which all of the necessary leads and accessories

are provided. Electrical components are robustly

mounted to the Automatics platform using the same

‘tee’ bolt system used for the pneumatic parts and are

printed with standard circuit symbols.

Working two to a kit, students follow the detailed

worksheets to gain a comprehensive understanding

of electro-pneumatics. By the end of the course,

students will be able to create reciprocating and
WIUYIRXMEP GMVGYMXW ERH [MPP LEZI [
how these are used to solve real world engineering

problems.

Ordering information

Electro-pneumatics add-on kit AU9015

Corresponding curriculum

AW2079

www.matrixtsl.com 71



72

Also available with Rpi MIAC and Arduino MIAC

This kit extends your Automatics pneumatics solution by
adding a powerful programmable microcontroller unit, the
MIAC, together with the pneumatic components necessary
to put it through its paces.

By following the included curriculum, students will learn how
the combination of a controller and custom software can
GVIEXI TS[IVIYP ERH UI\MFPI TRIYQEXMG W]WXIQW

Students will learn how to establish the state of a pneumatic
machine using sensors, the use of logic to process that
data and the issuing of commands to the included solenoid
valves.

8[S ZIVWMSRW SJ XLI GYVVMGYPYQ EVI WYTTPMIH .R XLI VWX

students use pre-programmed control systems supplied
in the MIAC's built in memory. A more advanced course,
Control plus, teaches students how to write their own
programs for the controller.

Learning objectives / experiments; This kit can also be supplied without the MIAC PLC, for
those who wish to integrate their own industrial PLC into our
system. Please see ordering information below, the product
at the bottom of the page, or contact us for more information.

For a list of included components, search for the product code at
www.matrixtsl.com and click on the resources tab

Curriculum mapping

Y, Suitable for unit 12 of the BTEC national: Pneumatic and hydraulic systems
Y% Suitable for unit 29 of BTEC Higher National: Electro, pneumatic and hydraulic systems

Control add-on pack with 12 or 24V compatibility now available

Works with Siemens S7, Mitsubishi, Omron or any standard We are now able to supply pneumatics training

51( [LMGL GXW SRXS E QQ ).3 VEMP IUYMTQIRX [LMGL GER FI YWIH [MXL ER] 51( [MXL XLI
Automatics PLC adaptor rail. The Adaptor rail allows
students to connect to relay and motor outputs using
standard 4mm connectors which connect directly to other
Automatics components. This pack combines standard
pneumatics components with Control pneumatics
components to provide a complete learning platform
for pneumatics and PLC programming in one package.
A PLC is not included. Any programming language -
including ladder logic - can be used. Worksheets are

COMING SOON

FEWIH SR US[ GLEVXW 51( EHETXSV QSHYPIW MRGPYHIH

power distribution, inputs (8), motor outputs (8), relays (4).

Learning objectives / experiments:

For a list of included components, search for the product code at
www.matrixtsl.com and click on the resources tab

Curriculum mapping

¥4 Suitable for unit 29 of BTEC Higher National: Electro, pneumatic and hydraulic systems
% Unit 36 of the BTEC National: Programmable logic controllers

7 r __/
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This kit can be added to the Automatics essentials solution to produce learning
outcomes for those wishing to study about rugged, industrial PLCs. By following
the provided curriculum, students will learn how the combination of a rugged

MIQIRW MRHYWXVMEP GSRXVSPPIV ERH VIPEXIH WSJX[EVI GER GVIEXI TS[IVJYP ERH UI\MFPI

pneumatic systems. Students will learn how to establish the state of a pneumatic
machine using sensors, the use of logic to process that data and the issuing of
commands to the included solenoid valves.

8[S ZIVWMSRW SJ XLI GYVVMGYPYQ EVI WYTTPMIH .R XLI VWX WXYHIRXW YWI TVI
programmed control systems supplied in the Siemens S7-1200’s built in memory.
A more advanced course, Control plus, teaches students how to write their own

programs for the PLC. . .
Curriculum mapping

. . . . %2 Suitable for unit 12 of the BTEC national: Pneumatic and
Learning objectives / experiments: hydraulic systems
1 Suitable for unit 29 of BTEC Higher National: Electro,
pneumatic and hydraulic systems
% Unit 36 of the BTEC National: Programmable logic
controllers

7 r__/
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Our robot arm production cell consists of a rugged servo controlled 6 degrees of Learning objectives / experiments:

freedom arm bolted to a base plate and a mat that provides a range of exercises

mimicking industrial robot arm production cells. The arm itself delivers accurate

and repeatable movement with base rotation, single plane shoulder, elbow, wrist

motion, a functional gripper, and a wrist rotator. The arm is controlled by a dsPIC

microcontroller with combo board (16 switches, 16 LEDs, 2 line 16 character LCD,

UYEH WIK HMWTPE] ERH WIRWSVW GSPSYV WIRWSV FSEVH ERH 'PY{XESSXL FSEVH JVSQ
our E-blocks range. The board can be programmed directly from Flowcode for

dsPIC, or Microchip’s MPLAB. A full Flowcode simulation is available free of charge. Curriculum mapping:

The control system is also shipped with a full Application Program Interface so

Learning objectives / experiments:

% Suitable for unit 6 of the BTEC National: Microcontroller

that the robot can be controlled using any Bluetooth enabled device such as a PC, systems for engineers
Android, or Apple MAC device using a range of software applications including Y2 Suitable for unit 15 of BTEC Higher National: Automation, NEW
C++, LabView, Python, and App Inventor as well as remote applications over the robotics and PLCs

g : . ; %2 Suitable for unit 38 of the BTEC National: Web site
web. The kit is supplied with a number of coloured counters which can be moved production to control devices

F] XLI EVQ MRXS HMUuUIVIRX PSGEXMSRW MR XLI [SVO GIPP & XIEGLIVIW KYMHI MW EZEMPEFPI JSV

download from our web site. This new solution is an intuitive and exciting way for students to explore the

characteristics of electrical machines, in the form of electric motors and

KIRIVEXSVW [LMGL JSVQ TEVX SJ SYV IZIV]JHE] PMZIW JVSG XLI QSXSV MR SYV
smartphones, buzzing to indicate a ‘silent’ message to the generator in a nuclear

power station feeding power into the national grid for all our household appliances.

8LI IUYMTQIRX GER FI GSRXVSPPIH IMXLIV YWMRK QERYEP GSKRXVSEPW SR XL! CSRXVSP FS\
or by using a set of PC-based applications. Please note, manual control requires the
use of separate voltage and current meters.

~8 " To succeed in the study of this course, students should have previously studied

(or should be currently studying) BTEC Level 3, Unit 1 (Engineering Principles) or

WLSYPH LEZI IUYMZEPIRX ORS[PIHKI EX 11ZIP & KSSH KVSYRHKHMRK MR ,{ * PIZIP

mathematics and science (Physics) is also desirable.

& JYPP WXYHIRX QERYEP MW MRGPYHIH ERH IUYMTQIRX MW WYTTPMIH MR SYV WXERHEVH
storage trays.

7 r __/ 7 r__/
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Variable resistance Voltage / DC motor output

control JVIUYIRG] G SP
Current limited Manual motor
24V DC output — ] selection

Capacitor
| Series
resistance
selection

Variable L — ———— Capacitor bank " "
resistor bank VI a. I O n

In this section we introduce you to two kits that satisfy
the requirements of Part 66 modules 3 and 4 of the
RPM readout Voltage Current DC armature Single phase / FAt ; ;
soneors  sensors series Three phase motor European Aviation Safety Agency syllabus which is
resistance outputs internationally recognised as the gold standard for
training Aviation maintenance engineers.

The system includes DC, AC, Three Phase and Brushless motor types as well as
swinging-arm dynamometer and cradle (see above).

Curriculum mapping

Y Unit 15 of the BTEC National award in Engineering:
Electrical machines

%% Unit 31 of BTEC Higher National: Electrical systems and
JEYPX ORHMRK

%% Unit 21 of BTEC Higher National: Electrical machines
% Unit 43 of BTEC Higher National: Further machines and

drives
%2 Unit 45 of BTEC Higher National: Industrial systems
Y2 Unit 15 of the BTEC National award in Engineering: “We value the Locktronics equipment during the Our learning solutions:
Electrical machines _ _ training of apprentices and engineers progressing
VzL‘J]nétslpo)f(BgiCHH'\l/gl;rl;elr(Natlonal. Electrical systems and Uc Ypro éoyG £'8.Gi .) Ced+ y EEeazt Y 4 8
% Unit 21 of BTEC Higher National: Electrical machines Engineers Licence. They are invaluable as
Y% Unit 43 of BTEC Higher National: Further machines and demonstration equipment on short courses and
drives for apprentices conducting their own experiments,
Y Unit 45 of BTEC Higher National: Industrial systems Constructing circuits, testing and understanding
4.41'y 1~@«4.41'yG; T~ex;UeU '£.¢'&1 ; mEA~VI

Above: The machines can be controlled manually, using the control box provided
SV XLVSYKL E 5( FEWIH IRZMVSRQIRX )MUIVIRX TERIP VWrdeMd intokMdildn HITIRHIRX SR XLI

motor type being studied. Tony Russell, British Airways.

7 r __/ 7 r__/
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EASA electrical fundamentals EASA electronic fundamentals
(module 3) (module 4)

8LMW GSQTVILIRWMZI WSPYXMSR MW HIWMKRSHMYVE WSPK¥PX M ESIRPMBW RMRMKRIH XS JYPOP XLI PIEVRMRK VIUYMVIQIRXW SJ XLI
VIUYMVIQIRXW SJ XLI *YVSTIER EJIX] &KIR G]Eurépetin SafstiAAgericy (EASA) module 4 - electronic fundamentals

electrical fundamentals - for aircraft maintenance engineers. The - for aircraft maintenance engineers. The solution contains all the
solution contains all the Locktronics parts needed as well as 4 Locktronics parts needed including 4 separate workbooks covering
separate workbooks covering each of the sub-modules in the EASA IEGL SJ XLI WYF QSHYPIW MR XLI *& & WTIGMUOGEXMSR

WTIGMUOGEXMSR

EASA electrical and electronic fundamentals (modules 3 and 4)

Ordering information DIN ANSI Ordering information DIN ANSI
LMW GSQTVILIRWMZI WSPYXMSR MW HIWMKRIH XS JYPOP XLI PIEVRMRK VIUYMVIQIRXW SJ XLI *
aircraft maintenance engineers. The solution contains all the Locktronics parts needed as well as 8 separate workbooks covering each of the
WYF QSHYPIW MR XLI *& & QSHYPI ERH WTIGMOGEXMSR
For a complete list of parts in this solution please contact us.
You will also need: You will also need:

Ordering information DIN ANSI

For a list of included components, search for the product code at

For a list of included components, search for the product code at
www.matrixtsl.com and click on the resources tab

www.matrixtsl.com and click on the resources tab
For a list of included components, search for the product code at

www.matrixtsl.com and click on the resources tab

Module 3 EASA Electrical Module 3 EASA Electrical Module 4 EASA Electronic Module 4 EASA Electronic
fundamentals 1 fundamentals 2 fundamentals 1 fundamentals 2
Module 3 EASA Electrical Module 3 EASA Electrical Module 4 EASA Electronic Module 4 EASA Electronic

fundamentals 3 fundamentals 4 fundamentals 3 fundamentals 4

7ﬂl_ﬂlx 7ﬂl_ﬂlx Copyright © 2019 Matrix Technology Solutions Limited www.matrixtsl.com 79
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The Locktronics automotive range has been designed
to meet the Automotive training requirements of both
industry and education. The range is split into three
levels for basic, intermediate and advanced students.
The Locktronics approach is ideal for automotive
technicians who gain a good understanding of

GSQTSRIRXW GMVGYMXW ERH GMVGYMX JEYPX URHMRK XLVSYKL

the process of building Locktronics.

“During my career as an Automotive
Technical Training Instructor, | have
been using Matrix’s solutions for
well over 15 years. They are the
unequivocal leader in Automotive
Electronic Instructional kits!

to our Canadian Training Centers.

These kits are incredibly durable,

in fact, virtually indestructible, as

they are used 4/5 days most weeks

to support our OEM curriculum.

at’'y AeU8 ; "8.Ae~8"~¢’" e~"2;UxyU.
for: quality, durability, versatility and

most importantly customer service.

during my tenure with Jaguar Land The folks at Matrix are a pleasure

Rover, | recommended shortly to deal with from the design phase,

+U’&y.7Ae yas% ' «BAE;U through gurchase, shipping and i o
Canada that we establish aworking ~*U'&y~+.&~i*B .A«y&iG77&;U0400av
ya.+' G;~ d+*¥% ' ecazx’y Ais, ;T4<zNPE-

we have added numerous Electrical,  Rob Jakubowski, Hyundai

,8;~Gyex;Us £°G7G’ %4&+ perormance Academy, Canada

In fact, | had such a positive
experience with their basic kits

80
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At Level 1, the Electricity, magnetism and materials solution allows
you to teach students how basic electrical components and circuits
work.

At Level 2 three solutions on AC principles, motors and generators
and digital electronics builds on students’ understanding of
electricity, electrical circuits and electrical systems.

TidiniX TidinlX

Copyright © 2019 Matrix Technology Solutions Limited

1SGOXVSRMGW EYXSQSXMZI IUYMTQIRX

is used by colleges, vocational schools, independent
automotive training companies and some of the
World’s leading automotive companies including:

At Level 3 the Sense and Control, the CAN bus systems solution
and the Hybrid demonstration system give students experience
and understanding of how Electronic Control Unit based systems in
modern vehicles operate.

www.matrixtsl.com
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Curriculum mapping

Y, Suitable for IMI and City and Guilds level 1 courses.

Curriculum mapping

% Suitable for IMI and City and Guilds level 2 courses.

www.matrixtsl.com

This kit provides a comprehensive range of practical
assignments in electricity and magnetism and is ideal
for those who are studying science and electricity
within a wide variety of academic or vocational
courses. The kit is supplied with a comprehensive set
of worksheets that cover the electrical properties of
materials, and introduce students to electricity.

Learning objectives / experiments:

For a list of included components, search for the product code at
www.matrixtsl.com and click on the resources tab

This course provides an introduction to AC electrical
principles that underpin many automotive units. A
comprehensive set of curriculum worksheets and
supporting documentation deliver experiments to
illuminate the theory behind much of the automotive
electrical technology.

Learning objectives / experiments:

Copyright © 2019 Matrix Technology Solutions Limited

For a list of included components, search for the product code at
www.matrixtsl.com and click on the resources tab

TidiniX

Curriculum mapping

% Suitable for IMI and City and Guilds level 2 courses.

Curriculum mapping

Y, Suitable for IMI and City and Guilds level 2 courses.

TidinlX

Copyright © 2019 Matrix Technology Solutions Limited

This course investigates the electrical principles behind
motors and generators and is designed to support the
teaching of a range of automotive units. It is accompanied
by a comprehensive set of curriculum worksheets and
supporting documentation to facilitate the learning of this
core topic in automotive electrical technology.

Learning objectives / experiments:

For a list of included components, search for the product code at
www.matrixtsl.com and click on the resources tab

This course covers the basics of digital electronics,

a core topic in modern automotive electrical
technology. In doing so, it supports the delivery of a
range of automotive units. It focuses on the use of
logic functions and shows how these can be delivered
through conventional discrete gates and through
programmable logic systems. It is accompanied by

a comprehensive set of curriculum worksheets and
supporting documentation.

Learning objectives / experiments:

For a list of included components, search for the product code at
www.matrixtsl.com and click on the resources tab

www.matrixtsl.com
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This kit provides a comprehensive set of experiments for
learning AC principles, motors, generators and hybrid
basics, and an introduction to digital electronics. With a
single base board, a number of trays of components and
three separate workbooks with teacher’s notes, this kit
represents great value for money learning opportunities
for level 2 automotive students.

Learning objectives / experiments:

For a list of included components, search for the product code at
www.matrixtsl.com and click on the resources tab

Curriculum mapping

2 Suitable for IMI and City and Guilds level 2 courses.

This kit provides an introduction to the role of an
Electric Control Unit. Students use a number of pre-
written programs for the MIAC Electronic Control Unit
(ECU) to enable them to construct a wide variety of
Input - Process - Output circuits using sensors and
actuators typically found in vehicles. A full curriculum
pack is provided.

Learning objectives / experiments:

This kit allows a fully functioning CAN bus system, mimicking vehicle operation,

to be set up using 5 MIAC Electronic Control Units representing Instrument Panel,
Front ECU, Powertrain control, Rear ECU and system diagnosis. Students can set
up a fully working CAN bus system, insert faults and use scan tools to understand
fault diagnosis procedures and practice. Supplied with a full curriculum pack.

Learning objectives / experiments:

CurrlCUIum mapplng For a list of included components, search for the product code at CurrICUIum mapplng

For a list of included components, search for the product code at
¥ Suitable for IMI and City and Guilds level 3 courses. v matrixtsl.com and click on the resources tab Y Suitable for IMI and City and Guilds level 3 courses www.matrixtsl.com and click on the resources tab

84 www.matrixtsl.com Copyright © 2019 Matrix Technology Solutions Limited 7ﬂl_ﬂlx 7ﬂl_ﬂlx
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The LK2839 CAN bus systems kit has the same
learning objectives and components as the LK7629

Electrical Installation

it more suitable for a dedicated automotive electrical The electrical installation range has been deSigned
training lab. to meet the requirements of the popular City and
Guilds courses for both electricians and plumbers.
The objective here is to help students understand
the fundamental theory and practice of the Electrical
Science parts of units 7202, 7365 with hands on
activities. Following the success of our electrical
MRWXEPPEXMSR VERKI [I LEZI HIZIPSTI
solutions to allow technicians studying City & Guilds
level 3 (units 8202) access to a suite of unique
training equipment. All of our solutions in electrical
installation are also suitable for the corresponding
*&1 UYEPMUOGEXMSRW

Learning objectives / experiments:

Curriculum mappin
pp g For a list of included components, search for the product code at

¥ Suitable for IMI and City and Guilds level 2 courses. www.matrixtsl.com and click on the resources tab

This Locktronics based hybrid demonstration system
uses MIAC technology to demonstrate the energy
pathways in hybrid systems and shows how the
engine management system makes decisions on
energy usage based on the State Of Charge (SOC) of
the vehicle battery.

Learning objectives / experiments:

Our learning solutions: “The Electrical Installation range used to their full potential, they are
has proven an invaluable tool in the  worth their weight in gold. Matrix
teaching and learning of our science  were easy to work with from start
TGUE.&~ieZ~ ; ey8zx. . UA+8BdAY-7+&;8F«%GE£.U-U4 ; ’4.A
consolidates our students learning recommend them for their electrical
through building practical exercises ;~'x..x" Gieyzx; dive
and makes the teaching so much
more engaging. The free lesson
) _ plans save our lecturers hours of Neil Benjamin-Miller, Uxbridge
Curriculum mapping For a lst of included components, search for the product code at planning, and ensure the kits are College

% Suitable for IMI and City and Guilds level 2 courses. www-matrixtsl.com and click on the resources tab

7 r __/ 7 r__/
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This solution is also suitable for centres delivering training
under the EAL awarding body.

Curriculum mapping

¥ Suitable for City and Guilds 7202 Level 1 diploma in electrical installation

This solution is also suitable for centres delivering training
under the EAL awarding body.

Curriculum mapping

% Suitable for much of 8202 Unit 202 of the City and Guilds level 2 Diploma in Electrical

Installation

% Suitable for BTEC National in Engineering unit 14: Electrical installation of hardware and

cables

Y2 YMXEFPI JSV YRMX SJ '8*( -MKLIV BEXMSREP

Electrical installation level 1

This solution allows students who aspire to go

on to become plumbers or electricians to gain a
fundamental understanding of the basic principles of
electricity. The learning outcomes are closely aligned

with City and Guilds 7202 unit 107 in Electrical science.

The kit includes a comprehensive range of practical
assignments in electricity, basic circuits, and the use
of multimeters for measuring and fault diagnosis. The
kit is supplied with a comprehensive set of printable
worksheets and teacher’s notes.

Learning objectives / experiments:

Ordering information

You may also need

For a list of included components, search for the product code at
www.matrixtsl.com and click on the resources tab

Electrical installation level 2

This kit allows students to understand the electrical

This solution is also suitable for centres delivering training
under the EAL awarding body.

Learning objectives / experiments:

Curriculum mapping

1% Suitable for part of 8202 of the City and Guilds level 3 Diploma in Electrical Installation

This solution is also suitable for centres delivering training
under the EAL awarding body.

WGMIRGI VIUYMVIH XS FIGSQI E GSQTIXIRX IPIGXVMGMER

at level 2 through completion of a range of worksheet
driven tasks and experiments in electricity and
electrical circuits. The learning outcomes are closely
aligned with City and Guilds 8202 unit 202 in Electrical
science. The kit includes a comprehensive range of
practical assignments in electricity, basic circuits,

and the use of multimeters for measuring and fault
diagnosis. The kit is supplied with a comprehensive
set of printable worksheets and teacher’s notes.

Learning objectives / experiments:

Ordering information

You may also need

For a list of included components, search for the product code at

*P1G XV M G EPRTe-oneficRe e X g RHMRK

7 r __/
www.matrixtsl.com Copyright © 2019 Matrix Technology Solutions Limited ﬂlﬂlx

Learning objectives / experiments:

Curriculum mapping
Y% Suitable for City and Guilds 8202 level 3

Ll
Jﬂlﬂlx Copyright © 2019 Matrix Technology Solutions Limited

Level 2: Demonstration kit

This pack consists of some of the more expensive
TMIGIW SJ IUYMTQIRX XLEX EPPS] XIECﬂ,I‘
demonstrate selected principles of engineering
science relevant to the Electrical installation courses. ;)
8LI IUYMTQIRX GSZIVW XLI TVMRGMTPIW .
phase supplies and three phase motors up to level +[
3, the principles of mechanical levers at level 2, v
the principles of energy and power measurement, ;
GYVVIRX ZSPXEKI TLEWI HMUIVIRGI ERH +
PE[ B5EVX SJ XLI OMX MW E LMKL WTIGM{!
oscilloscope which is great as a white board tool for a +
large number of demonstrations of electrical theory — ;
including three phase.

v

),al<s |

Ordering information

For a list of included components, search for the product code at
www.matrixtsl.com and click on the resources tab

Transformer construction and
operation

The Transformer construction and operation pack

allows students to study not only how transformers

[SVO FYX EPWS WXYH] WIZIVEP HMUIVIRX
induced magnetism. This kit consists of a plastic

FEWI E PEQMREXIH MVSR GSVI QSYRXMRI
WM\ GSMPW TVSXIGXIH MR E LIEX VIWMWX
covered include Lenz’ Law, Faraday’s Law, how

MVSR GSVIW MRGVIEWI QEKRIXMG 0IPH WX
electromagnetic induction itself. This versatile piece
SJIUYMTQIRX GER EPWS FI YWIH XS XIEGL
transformers used by power companies carry electrical

energy. Extensive instructions on how to use the

ETTEVEXYW EW E HIQSRWXVEXMSR EW [IP]
lessons surrounding electromagnetic induction and

transformers are included. The kit is supplied in our

WXERHEVH WXSVEKI XVE]W &( TS[IV WYTT

Ordering information

You will also need

For a list of included components, search for the product code at
www.matrixtsl.com and click on the resources tab

www.matrixtsl.com 89
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8202 Level 2: Electronic
components and circuits pack

This solution is also suitable for centres delivering training
under the EAL awarding body.

This pack allows students to understand the
operation of a range of commonly used components
in both DC and AC circuits. The learning outcomes

EVI GPSWIP] EPMKRIH [MXL XLI VIUYMVIQIRX SJ (MX] ERH

Guilds 8202 level 2 topic 4: Understand electronics
components. The kit includes a range of practical
assignments which guide students from simple
circuits that allow them to understand component
operation through to circuits that are made up of a
number of components that perform useful tasks

in electrical systems. A full set of colour printable
worksheets and teacher’s notes is supplied.

Learning objectives / experiments:

Ordering information

You might also need

Curriculum mapping
4 Suitable for City and Guilds 8202 level 2

For a list of included components, search for the product code at
www.matrixtsl.com and click on the resources tab

8202 Level 3: Electrical
Installation circuit principles

This solution is also suitable for centres delivering training
under the EAL awarding body.

This pack covers two separate topics. Firstly
students can use the Locktronics components and
a signal generator to export inductive and capacitive

VIEGXERGI ERH XS GSQTEVI XLI I1GIGXW XLIWI

circuits with resistance. Secondly the pack includes
a selection of components that allows students

to explore how solenoids and relays are used in
electronics circuits, and how circuit breakers and
RCDs are used in electrical safety systems.

Learning objectives / experiments:

Ordering information

You will also need

Curriculum mapping:

For a list of included components, search for the product code at
www.matrixtsl.com and click on the resources tab

TidiniX
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LEZI SR
Learning objectives / experiments:
NEW
Modern electrical machines system
This new solution is an intuitive and exciting way for students to explore the
characteristics of electrical machines, in the form of electric motors and
KIRIVEXSVW [LMGL JSVQ TEVX SJ SYV IZIV]IHE] PMZIW JVSY XLiI QSXSV MR SYV
smartphones, buzzing to indicate a ‘silent’ message to the generator in a nuclear
power station feeding power into the national grid for all our household appliances.
8LI IUYMTQIRX GER FI GSRXVSPPIH IMXLIV YWMRK QERYEP GSRXVSEPW SR XL! CSRXVSP FS\
or by using a set of PC-based applications. Please note, manual control requires the
use of separate voltage and current meters.
To succeed in the study of this course, students should have previously studied
(or should be currently studying) BTEC Level 3, Unit 1 (Engineering Principles) or
WLSYPH LEZI IUYMZEPIRX ORS[PIHKI EX 11ZIP & KSSH KVSYRKRMRK MR ,{ * PIZiP
mathematics and science (Physics) is also desirable.
& JYPP WXYHIRX QERYEP MW MRGPYHIH ERH IUYMTQIRX MW WYTTPMIH MR SYVY WXERMHEVH
storage trays.
7 r__/
ﬂlﬂlx Copyright © 2019 Matrix Technology Solutions Limited www.matrixtsl.com 9]_
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Variable resistance Voltage /

DC motor output

control JVIUYIRG] GSRXVSP

Current limited
24V DC output

Variable
resistor bank

RPM readout Voltage Current
sensors sensors

The system includes DC, AC, Three Phase and Brushless motor types as well as

swinging-arm dynamometer and cradle (see above).

Above: The machines can be controlled manually, using the control box provided

Manual motor
selection

Capacitor
| Series
resistance
selection

Capacitor bank

DC armature Single phase /
series Three phase motor
resistance outputs

Curriculum mapping

% Unit 15 of the BTEC National award in Engineering:
Electrical machines

% Unit 31 of BTEC Higher National: Electrical systems and
JEYPX GORHMRK

¥ Unit 21 of BTEC Higher National: Electrical machines

% Unit 43 of BTEC Higher National: Further machines and
drives

% Unit 45 of BTEC Higher National: Industrial systems

% Unit 15 of the BTEC National award in Engineering:
Electrical machines

% Unit 31 of BTEC Higher National: Electrical systems and
JEYPX GRHMRK

% Unit 21 of BTEC Higher National: Electrical machines

% Unit 43 of BTEC Higher National: Further machines and
drives

% Unit 45 of BTEC Higher National: Industrial systems

SV XLVSYKL E 5( FEWIH IRZMVSRQIRX )MUGIVIRX TERIP VWWrderMd inoMdtldn HITIRHIRX SR XLI

motor type being studied.

92 www.matrixtsl.com Copyright © 2019 Matrix Technology Solutions Limited
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Flowcode software allows you to develop
complex electronic and electromechanical
systems with ease.

Flowcode is an advanced integrated development environment (IDE) for As with previous versions, a 2D and 3D graphical

electronic and electromechanical system development. Engineers - both development interface allows users to construct

professional and academic - use Flowcode to develop systems for control a complete electronic system on-screen, develop

and measurement based on microcontrollers, computers, or on rugged E TVSKVEQ FEWIH SR WXERHEVH uUS[GL
industrial interfaces using Windows compatible personal computers. simulate the system and then produce hex code

Flowcode 8 is the latest version to be released and is packed full of exciting for programming a range of devices including

8,EpiE

“| used Flowcode for the students in a module called “Embedded Systems “At Cambridge Regional College we teach new features. Users can program Arduino, PIC, AVR and ARM MCU’s that &VHYMRS 2MGVSGLMTIW 5.( 2(9 F'™ X
Engineering” (MSc and MEng module). Some students have never used students from the BTEC level 2 up to HND. have been available in previous versions, but there is also the ability to control 32-bit, as well as Atmel AVR, ARM and Raspberry g
microcontrollers before and they were able to use Flowcode easily for basic  Flowcode has become an essential part of hardware running on a Raspberry Pi. Pi devices. "
microcontroller based embedded system design on a ping pong game. " A2 IGEY~&%Gy+ex;Us "~ ;«&A'yAT&. A+%4&. . +% Farthermore, Flowcode 8 allows full simulation (including simulation of C =
The students moved on to use Flowcode for a project on Zigbee based " Qe~A.  £EE£~i8.GHUIGUAGYAy~+GEYys~"£U4;’~*GSHI [MXL YWIVW EPWS FIMRK EFPI XS GSRZIVX ( GSHI XS #S{GLEVXW ERH SXLIV 1
wireless network system for environment monitoring. The project was very an overview of microcontroller systems and programming languages. o
successful.” allows problematic thinking to evolve with Other brand new features included the ability to Auto ID your E-blocks2

microelectronic designs. hardware, improved compatibility with Arduino hardware, to give a more

Using Flowcode allows advanced designs to streamlined and smooth approach to programming this popular family, and

ER TG~ yEI'AUsUyGTe~"2y s’ Ge : ~ is, EU&; ~» .|S+C;A.DA mod_e —meaning users can now control external hardware from their

. : PTC: using this impressive feature.

work at their own skill level and adopt personal

project design.

The software is unique in the educational

workspace and creates an almost limitless new

learning environment.
“As the Senior Electrical/Electronic Technician in the Faculty of Engineering,  There is so much creativity now available to our ; LEX ﬂ W RI [ MR +PS [ GSHI $
Fe :Ue’ £'¢f£~ : eu8.G¥%IGUAWe ~ox:e ;1/21.£¢ﬁE.é-’GGs@déﬁg{#}aﬁlwyeéﬁhﬁaléré:ﬁd’eafidfour % ( GSHI XS US[GLEVX GSRZIVXIV ERH ( GSHI WMQYPEXMSR
Embedded Code to be used in applications with Microchip's 18F4455 & classes using the program. Y2Two new programming modes: “Blocks” and “Pseudocode”
18F2455 (ECIO Modules). Previously, the School of Electrical & Electronic We believe the Flowcode experience is something 2 &YXS .) |SYV LEVH[EVI
); iday ; e+ £3%as 'yGUEIAU-~"£U&;"~+"G"’ é.u86y7ESﬁ&g?ﬂ;%sﬁo?u%jgl?k‘l%\‘/e/“accéss%‘forits 1/2 (&)-SLTQS-';l b i
little robot vehicle at their command. The School of Mechanical Engineering signing and learning possibilities. The people at ;leompatld 't'tytw('jt bRasp ;gqp'” ol
~EUA: ~e/EE Qe éy-G%;-ﬁEE Aol &~ et UsFet7Te rqlg 'i°{lg3/4g' . . ‘ 1zmprove _es, e_UQan _os echnology

atrix have created something truly amazing and ,Code folding and icon grouping features

- 3,0 F- . | A~e ' o’ 3§ o] A~ s~
1GydGy+'a-u8.G%IGUdw-aGUL.a G ay-ua ’Flo'v\\fcodecannotbecalledanythingotherthana

world class product.”

“We have been using Flowcode and E-blocks in most of the electronics
courses all over Flanders for the past 8 years. It's a great tool to put your

y~'e~'8d~e+ ;287AF4UUAUdyG yx77 ; ox;Ue "W~ex.~Ge+ yat'«+'GeUG+’' &= . 4%4..
~'Eye. +847HFAUVAUY%ALE~ayYray~DBe £4' GG’ ex;UeZ, io% &*AATA..&; ex;Usliz~"e
~£ddGy ' *Gle’ &cax’'y Ae’8x7¢ %H&~e’8%] Ay~¢’ 8+;818~~2yAeIG; U4;T84'Ge'x+4"
their projects to the next level.”

Did you know?

Flowcode academic licences allow

your students FREEFlowcode
licences for use at home

7 r __/ 7 r__/
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Test environment

Mechatronic system
development

Wired & wireless communications

www.matrixtsl.com

What is

MCU programming

(&)& .)*

C code editor

Sensor interface

Multiple programming

languages

Copyright © 2019 Matrix Technology Solutions Limited
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10

XVax<a5x ho<

Nc FIE9 <EEBHVEKSERH HVST WXERHEVH2cSFGEEB\, Xx < pfd BeBmh results, error messages,

MGSRW SRXS ]SYV US[GLEVX
syntax-correct program.

—c {sE#al« a»msEatysee all the ports, macros,
variables, constants and components in your project.

(PMGO Xigedkpdins and Bobkiviatkd.| W ISV E

N FRoalogue window - see the state of the analogue
inputs in your design.

NNc ,%x<a5-desdgn your system using the

as 9<adsuzxld =, Eux x<3U&89«x <E Udx 9@ x 58,
atxac
5
3
12
7 —
o(C
(D]
_LIJ
=1
11 L
(o]
13
15
8

°C TEU& "SE- 4SRM XSV XLI ( GSHI IUYMZEVPPRX ZMI[ WIWXIQ TERIP 9WI SG XLI W
SJ ]SYV US[GLEVX EW JEWX W]RXE\ Gekvtdmecka@calHbnvpdents or design your own.

generated automatically on a per icon basis.

¢ E9«sE, <«EhlseABestandard tool bar for editing
your program and also for simulating your program
and running In-Circuit-Debug / Test.

¢ EBNE949« <«E-Ehodse gour electromechanical

GSQTSRIRX JVSQ SYV PEVKI PMFVEV]

switch to Bluetooth module.

.c 8,Epul s« "sHragd5op and edit standard

uS[GLEVX MGSRW XS GVIEXI E TVSKVE

macros that can be called from other icons. Use
Flowcode’s powerful PC-side language to control
external instruments, and monitor your systems.

€c{sE"8s< &x &Eeadnsd edit the properties of all
components.

ic E57E94&9« Udés@dhe API calls in your program
and component design.

% U “%ES )9Eui 8,ENIEVUA& i 9E
YZES <E 45/&Fs+1& 558,< ~,4 "sSE
languages including:

TRES
S+
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Import your model from a program like SketchUp or
Solidworks.

N—-c % +x /A E + s dorftsl%é&d monitor your program
in simulation and In-Circuit-Test. Write programs
using simulation APl commands to show real

N Data recorder - use this to show time-varying signals

y u|rv§ t?{rh Lhégfetlr EQ{}%(K’ simulation data or

ata rlng In est.

N €hip - use the chip window to view and control
the status of the inputs and outputs on your chip in
simulation and In-Circuit-Test.

N ¢ kxI ,, ExIda6ther important debugging tool that
displays important data from your project.

www.matrixtsl.com
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o®
D
L
el Design a virtual circuit board with PCB
Ll level components that connect to a virtual
© microcontroller and develop the program Develop a mechanical system in Solidworks
YWMRK 0S[GLEVXW and characterise it for Flowcode. Develop
E US[GLEVX TVSKVEQ JSV G Bgvéc\)/[)sal?na%hgrwatical and/or physical model ;
operational data conditioning. SJ]SYV WIWXIQ ERH HIZIPST E GS[GLEVX G s R xAQ@No
Simulate program using Flowcode.
Simulate the program and circuit board
components to check function using LEDs,
and interact with virtual switches to control . :
the system Simulate the mechanical system, . .
Y : the electronic system and the data Use Flowcode Dashboard objects to simulate
decoding algorithms all in one package. ?ystem performance in human friendly graphical
ormat.
Test
Download to the microcontroller in the
E-blocks development system and use [PS—
In-Circuit-Test and Oscilloscope feature to ;Jiiel ;\r;elorcult Test to test and debug ata
verify operation at pin level. Link Dashboard objects, Oscilloscope and Console
to third party instruments using DLLs in SCADA
) | T P S ] fashion to verify performance in real time.
~ JIZIPST XLI OREP TVSHYGX ZI1V NDaglo$ oL gy stevh 3R doirbll system
JIZIPST XLI GREP GMVGYMX FRa&a¥eHo miketVIPIEWI based on microcontrollers, MIAC controller
to market. or Windows PC linked to third party
controllers using DLLs.
7 r __/
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Supported devices

) £,El)x- i/ <« {F

Use Flowcode to program Matrix's new hardware platform Flowcode provides support for the entire performance range
*FPSGOW XLI TIVIIGX TPEXJSVQ JSV PIE\Bibit Wicro®dHindBrsIfxohY MEickthip, with easy-to-use
electronic system developers to prototype designs on a rugged development tools, complete technical documentation and
platform. A range of programming boards and peripheral post design in support through a global sales and distribution
downstream boards such as input, output, communications, network.

prototype boards and more make this the ultimate

development platform. N..&AE < {F

Flowcode also supports Microchip’s 16bit family of MCU'’s - also

aFe known as dsPIC or PIC24 devices.

The MIAC range from Matrix gives electronic engineers a

rugged industrial platform on which to develop their designs. —A&£ <« {F

With MIACs now available not only with an 8bit PIC MCU but The PIC32 family delivers 32bit performance and more memory
also 16bit PIC, Arduino and Raspberry Pi (not compatible with to solve increasing complex embedded system design
Flowcode), users have a rugged PLC which is easy to program challenges.

and perfect for harsh, industrial environments. .
et xNEass¥ { c)ce

New for version 8 is the ability to control Raspberry Pi devices
4RI SJ XLI QENSV FIRIOXW SJ YWMRK +P S[QSitlFldWdddeX W havdeveMdbl/QdpBdvathhiware platform,

the programming of Arduino platforms. AVR support means on which your Raspberry Pi becomes compatible with the
you can do more with your Arduino than you ever dreamed — whole new range of E-blocks2 boards. Perfect for those in
you can even integrate it into our E-blocks modules with our Computer Science, or who wish to develop using the Pi.

E-blocks Arduino Shields. .
eSe Y1 eeca
Atmel's AVR devices including the popular Arduino, plus a

Did you know? Flowcode academic licences allow your range of 32-bit STM32 ARM MCU's are also supported in
students Flowcode licences for use at home Flowcode 8.

Academic support and support for
learners

Flowcode delivers outcomes not only in professional, and
industrial businesses but also at a number of levels of
education. For many years Flowcode has delivered at further
and higher education levels.

Students can use Flowcode for learning programming,
electronic design, robotics, and pneumatics and can link
programs to a range of Matrix hardware systems including our
low cost Prototype and Projects boards, Formula AllCode robot,
our MIAC and Automatics solutions and any third party hardware
that accepts hex code for the appropriate microcontroller

devices.

What's more, Flowcode also has compatibility with packages

including Solidworks meaning users can characterise electronic The Flowcode Wiki site provides you with a detailed glossary style
elements and parts in their mechanical designs. overview of the aspects of the Flowcode environment. The Matrix

= dei I ted. C lete beai il forum is a great place to share ideas and solve problems with our
owcode IS very well supported. Lomplete beginners wi well established community of long term as well as new users. It's

GRH SYV JVI_' SRPMRI VIWSYVGIW KVIEX Js\étt&(i%éﬂovawﬂ%ﬁﬁa%d-ﬂygﬁ %%Wee%‘l)nadailybasis.
developing electronic systems.

&PP YWIVW [MPP ZEPYIl XLI WYTTSVX SuUlIVIH F] SYV IRKMRIIVW ZEPYIH
contributors, and extended online community.

N

e ) 8EsS$5 Course )»*+57 Ax

7 r__/
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Microcontroller system training & support for
education

+PS[GSHI MW E YRMUYI TPEXJSVQ JSV WXYH]MRK E VERKI SJ WYFNIGXW ERH
disciplines. None more so than the development of microcontroller systems.

As a software, Flowcode is approved by Pearson’s BTEC Engineering

UYEPMOGEXMSR EX PIZIP JSV XLI RI] QERHEXSV] YRMX SR QMGVSGSRXVSPPIV
systems for engineers. For this unit and many others across vocational and

LMKLIV IHYGEXMSR [I EVI TVSYH XS HIZIPST ERH SulV ER STXMSR JSV |SYV
institution that delivers an excellent development environment, engages

students in their projects based on multiple hardware platforms including

&VHYMRS ERH [I EVI GSROHIRX XLEX SYV INTIVXMWI MR XVEMRMRK WYTTSVX ERH
curriculum will give you the perfect choice for teaching electronics and

microcontroller related subject areas.

100

Try out the free version at
[[[ QEXVM\XWP GSQ US[GSHI

For further information on
how we can help to give

you what you need, do not
hesitate to contact us today

7 r __/
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“l use Locktronics to teach Motor Vehicle students
through all levels. It is a simple, easy to use,
teaching resource that allows students to learn

at their own pace. With easy to read symbols
students can see their circuits come to life which
is a great way of reinforcing learning”.

Automotive Locktronics:

“The kits have proven invaluable for the Nissan
production programmes. They are learning about
Basic Electric all the way up to battery technology
and AC/DC motor theory etc. They are an
excellent teaching aid for our programmes”.

“Having used the Student Automotive kits for over 15 years, | have found
them to be an excellent teaching and instructional aid in giving our students
a better understanding of Basic Electrical principles.

Because of more and more complex systems now being introduced to our
vehicles, in the last year we have purchased a number of new kits (CAN)
which has allowed us to structure our courses to an even greater extent
practically.

Increasing the practical content when using these kits, has a distinct
advantage in that it gives our students more of a hands on approach to
these new technologies.

Being able to construct and test a CAN network using the Locktronics kits,

" 8Ae ;Ue "e8x~ Aye'Ge£;UAy~"2;U’ Aedy ;1 d.&~ex;UGday+’ G;*Gilicaf.’ d.aA.
systems, when they are applied to our vehicles.

The new kits allow us to simulate all these systems on a table top, which

TAy' ' ;. Ae £~¢’ Be/FEQ;8 'e ;o x'ex. .o Bo~"LUA; ~oxty8e %G .%&Uet "¢’ §e~+T74>
time.”

“We value the Locktronics equipment during the
training of apprentices and engineers progressing
down the route of EASA part 66 Maintenance
Engineers Licence. They are invaluable as
demonstration equipment on short courses

and for apprentices conducting their own
experiments, constructing circuits, testing and
understanding electrics, electronics and digital
techniques”.

TidiniX

www.matrixtsl.com Copyright © 2019 Matrix Technology Solutions Limited

Baseboards
To which students add...

Capacitors Resistors
Inductors Semiconductors
Logic gates System blocks

Electromechanical Lamps and LEDs

Curriculum packs Power supplies

TidinlX

Copyright © 2019 Matrix Technology Solutions Limited

Simplifying Electricity &
Electronics

X XEI)<sE9 Ixi

+ <

1SGOXVSRMGW MW E VERKI SJ TVSHYG

the process of learning and teaching electricity
and electronics.

The core range consists of more than 200
electronic components mounted on rugged

plastic carriers which are printed with the
corresponding circuit symbol. Students use these
carriers, in conjunction with a baseboard with
interconnecting metal pillars, to build up a working
circuit. They then use the curriculum provided to
carry out experiments in electricity and electronics.

8LI OI] FIRIOX SJ 1SGOXVSRMGW MW XL

construct the working circuit, they can also see the
corresponding circuit diagram. This helps students

PMRO XLISV] XS TVEGXMGI ERH WMQTP

learning electricity and electronics.

Locktronics can be used in a wide range of subject
areas.

Disciplines include:

www.matrixtsl.com
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Spring clips

Strong soldered riveted on for

e joints strength
o
LLl
@ Components
— MHIRXM iEFP+——
I Circuit symbol bonded under carrier
onto plastic carrier
X
o Component values
x IEWMP] MHIRXMOQOIH
m |
w Rust proof
; ; Durable
— spring clips J— .
< ensure robust plastic Simple repairs can
N a good carriers are be made in-house
g connection Iaor?(?-clgztmg
Custom-made lG1IGXMZI
metal clips can Printed with the
be bent many most up-to-date
times circuit symbols
available
. o .. o ..
, DN, U¥% 9 ),alcs | «<¥Ya Y ),al«sE9Thexy
Locktronics is used in over 10,000 schools worldwide. Teachers
and students like to use Locktronics for a number of reasons:
ax)ax ,a+*xs9 9 a+x as
.+ aAx "sdMts*t< E9 « 54 . .
Teach students electrical theory in the classroom
using text books, CD ROMSs, or other means...
- Application
Fc ,£Xxex 29U |, +£Xx<¢X
Versatility
SAN
nS Es«< ...students apply theory to practice using
Locktronics kits...
Understanding
...understanding comes from completing
assignments in curriculum packs.
A
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In the earlier part of this catalogue, you can choose from our extensive range
of kits tailored to syllabuses in primary education, secondary education and
further education, in engineering, science, technology, automotive and more.

Choosing the right solution

Take a look at our range of curriculum packs that you can see on page 106.
View them on our website and make sure the experiments are right for you.

Choosing accessories and extras

Bills of material showing the complete contents of each kit are available on

SYV [IFWMXI 2EOI WYVI ]JSY LEZI XLI XIWX IUYMTQIRX ]SY RIIH JSV XIEGLMRK
]JSYV GSYVWI 2SWX GSYVWIW VIUYMVI XLI YWI SJ SRI S X{S %YPXM IX1V
VIUYMVI WMKREP KIRIVEXSVW ERH SWGMPPSWGSTIw lakealook

E5"EQ&9« +9U ) <« "+s *< EO9x

Make sure you choose the correct version of your solution - components are
available with ANSI (USA) and DIN (European) circuit symbols.

at) 9 SN Y4ESs Ep9 ) «
If the kits we have don't suit you then you can make up your own kit from our
vast library of parts.

EEx 9 UU < E9#+, 5298+ ,x +9U "+s«<x
If you already have some Locktronics parts, then you can download free

updated manuals from our website and can buy additional components which
will allow you to deliver new courses.

...choose one of our solutions...

...or DIN/SB (European) symboils...

...with accessories like our current probe...

...with ANSI (North American) symbols... ...and our active MIAC control unit.

TidinlX

Copyright © 2019 Matrix Technology Solutions Limited www.matrixtsl.com
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Most worksheets follow the 8LIVI EVI SZIV HMUOIVIRX GYVVMGYPYQ TEGOW EZEMPEFPI

same format. lllustrated for the Locktronics range covering a wide spectrum
introduction to topic area and of topics: from simple electricity for wiring technicians,
I‘éoa’:‘rﬁggems supports student through to advanced transistor characteristics for

undergraduate electronic engineers. The table below
shows the complete list of products currently available.

18,85 A+l)x

For up to date curriculum, please visit our website:
www.matrixtsl.com/locktronics/resources These pI’OdUCtS from renowned UK
Uk%A&ys'GeAGEwW+..G i
to experiment based on educ_anon brand Lascells have been
what they have learnt and specially selected to enhance your
aIIo_ws teachers t_o assess . ] : o "
their understanding through a study of various topics and disciplines =
series of exercises. Q
found throughout our catalogue. For ?
-

Additional information to further information on these items, visit
support the outcomes of the www.matrixtsl.com/lascells

exercises for students to read
or copy, often leading them
into the next worksheet.

Meters

These digital bench meters are housed in robust ABS and PVC cases. Both
X]TIW SJ QIXIV JIEXYVI b QMRYXI HEYXS SUT GMVGYMXV]
and an LED indicator prompting battery change when necessary.

Description Part number

Description Part No. Description Part No.

ern, AU 1 84914 Y4 e+ &x +x | k~e Tx
8LMW VERKI SJ IUYMTQIRX LIPTW ]SY WXYH] XLI TVSFLWVXWMIWYSIT (HRMNMWLE /ERKYVSI FEWMG TEVXW XS WXYH]
SJ PMKLX ERH XLI WXVIXGL ERH WXVEMR SJ HMUIVIRySteEXIVMEPW

Description Part number Description Part number

7 r __/ 7 r__/
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Lascells

Our MicroCNC range of machines are low
ZSPXEKI TEW] XS WXSVI ERH GSWX IulIGXMZI EPPS[MR

students to work in small groups to prototype
their designs and learn key machining concepts.
The robust range is a great introduction to
manufacturing engineering principles.

),al<s T+, 9x<x,, < E9

The Demonstration Electric Motor is a ready built fully functional unit showing These items show applications of electromagnetic devices (the solenoid)

all the essential features of a simple motor. A single rectangular coil rotates and bi-metal strips as well as bringing them all together to demonstrate the
MR E PMRIEV QEKRIXMG GIPH [MXL E WMQTPI GSQ Q Yymirsiple£d? tHe Fudeiv dorkedtie EilRuit bgehReX Alongside this is an
Field directions can be reversed by reversing the ferrite slab magnets and apparatus which shows all of the working parts of a modern RCCB type fuse
GYVVIRX HMVIGXMSR GER FI VIZIVWIH F] VIZIVW M R Kasdiséd il dom&stic Zdidofmdnuhitd. ) ( ZSP XEKI

in the range 1.5V - 6V.

Motors

Part number

Description Part number Description
. ),&l<sE9 Ix
ax 9ac¢ x5 These products are designed as standalone items to compliment anyone

The B.I.L coil is a printed circuit board coil on a support handle with 5 and 10 studying electrical or electronic engineering topics covering areas including
turns rated at 2A. When current is passed through the coil the force can easily &( TVMRGMTPIW FVMHKI VIGXMOIVW SV GETEGMXSVW 8LIWI MXIQW-EVI HIWMKRIHEW
be measured by the change in reading on the accompanied balance. The demonstration items and can be used alongside our Locktronics kit to provide

EHNYWXEFPI QEKRIX MW YWIH XS HIXIVQMRI XLI Y anHrt&tWeMouisavirRelectroni€ prificiples.

Description Part number Description Part number

7ﬂl_ﬂlx 7ﬂl_ﬂlx Copyright © 2019 Matrix Technology Solutions Limited www.matrixtsl.com 109
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Utilising the CAD software of your choice - Solidworks,
AutoCAD or any other design software, users are able to
develop designs, which they wish to be machined using
the MicroCNC range.

Next up is the job to convert designs to G code. We supply Deskproto

ERH (EQ'EQ WSJX[EVI [LMGL MQTSVXW 81 GPIW JVSQ E (&) TVSKVEQ
GEPGYPEXIW (3( XSSPTEXLW ERH XLIR [VMXIW E , GSHI TVSKVEQ aPI
allowing prototyping using materials including wax, PU board and

acrylic, suitable for lathing, milling, engraving etc.

MicroCNC machine components are secured

XS XLI FEWI TPEXI UYMGOP] ERH IEWMP] 8LI YWIV

connects the machine to a laptop or PC, and the

in-built software allows you to run the G code you

have generated from Deskproto or CamBam and

IREFPI XLI QEGLMRMRK SJ ]SYV HIWMKR UYMGOP] WEJIP]
and easily.

8LI 2MGVS(3( GYVVMGYPYQ MW [VMXXIR XS WTIGMUOGEXMSRW JVSQ '8*( EX 3BEXMSREP ERH -MKLIV BEXMSREP 11ZIP ERH (MX] ,ZYMPHW
UYEPMOGEXMSRW EX 11ZIP ERH EFSZI 8LIWI INGIPPIRX 90 E[EVHMRK FSHMIW TVSHYGI WSQI SJ XLI ;SVPHIW QSWX [IPP

VIWTIGXIH ERH [IPP VIGSKRMWIH XIGLRMGEP IHYGEXMSR UYEPMOGEXMSRW &> 2EXVM\ [I EVI TVSYH XS WE] XLEX SYV GYVVMGYPYQ MW
[VMXXIR [MXL XLIWI UYEPMOGEXMSRW MR QMRH XS IRWYVI SYV GYWXSQIVW EV!I HIPMZIVMRK XS XLI LMKLIWX WXERHEVHW TSWWMEFPI

A
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The modular nature of the E-blocks2 boards makes them one E-blocks2 has been designed to be electrically and

SJ XLl QSWX UI\MFPI OMXW EZEMPEFPI| &P QeshanicalyRjggedtdithMard & ptedsies of the lab:
digital electronics that you want to teach, learn or construct can downstream board interfaces include damage protection
be done with the E-blocks2 system. resistors and cannot be damaged by programming errors.

We can supply boards on impressive printed panels, to make
them mechanically rugged during use. Plastic covers are also
EMPEFPI JSV TERIP FEWIH TVSHYGXW XS

8S KMZI |SY UI\MFMPMX] MR XLI GSYVWIW ]&é(/eﬁ'érﬁ)s'i‘rbﬁ]'ﬁ'e%b\/rehh’}\)é&

E-blocks2, we support a wide range of programmable devices:

All E-blocks2 boards are provided with complete datasheet,
which includes circuit diagrams. The datasheet and examples
can be downloaded from our website. Up to date drivers for all
boards are also available online.

e % i EExa $ £ Ei)xi

The Matrix development team provides excellent support for
our products online through our very active forums. Additional
support is provided by our network of valued contributors via

The E-blocks2 range is supplied with download utilities for
our forums.

native hex code which means that most chip programming
languages are supported.

E-blocks2 are tightly integrated with Flowcode and Flowcode
components are available for all E-blocks2 boards as they are

Most chip to chip and system to system communications
released.

standards are supported. The list includes: CAN, Bluetooth,
GSM, RS232, RS485, IrDA, PS2, VGA, TCP/IP, MIDI, SPI, I12C,
ZigBee, RFID, VGA, USB, GPS, SD/ FAT16/FAT32, RF(ISM), RC5,

A range of upstream programmer boards Wi-Fi E-blocks2 is used as much by engineers in industry as they are
used by students and teachers in education. The technology is
real, up to date, and provides a great base for training the next

. . E-blocks?2 is well supported with a range of curriculum materials generation of engineers.
E-blocks2 is the latest generation of JSV HMUIVIRX PIZIPW SJ PIEVRIVW 8LMW MRGPYHIW JVII SRPMRI XYXSVMEPW
microcontroller boards from Matrix. E-blocks2 for beginners and schools, 50-hour courses in programming and
modular boards provide learners and developers development for undergraduates and a range of specialist
[MXL E GI\MFPI WYMXI SJ IPIGXVSRMG FPSGOW >§ Q‘W MR EHZERGIH XIGLRMUYIW PMOI QSFMPI XIPITLSR] ERH

XSKIXLIV YWMRK VYKKIH LEV GI\qg GSRRIGXSVWndied internet technology for the advanced user.
form a wide variety of electronic systems.

E-blocks2 are small circuit boards each of

which contains a block of electronics that you

[SYPH X]TMGEPP] 0RH MR ER IPIGXVSRMG W]WXIQ 8LI
E-blocks2 system is ideal for everyone, from

those learning in an educational environment to

engineers in the industrial world. Use of E-blocks2

is well supported with complementary ranges of

software (including Arduino IDE, Flowcode, C and

&EWWIQFP] ERH WYTTSVX JSV ,VSZlg WIRWSVW ERH
Click Boards™. Technical support is available from

our dedicated development team through our

online forums.

Disciplines include:

7 r __/ 7 r__/
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What is Ghost? What Hardware can | use
with Ghost?

Ghost is a technology which, when combined with Flowcode, provides a
revolutionary way of debugging electronic systems.

Ghost technology provides a real-time log of the status of all the pins on the

microcontroller whilst a Flowcode program is running on the device. Ghost

data can be viewed on the Flowcode Oscilloscope at the same time as the

0S[ GLEVX WMQYPEXMSR ;I GEPP XLMW p.R (MVGYMX 8IWXYT =SY GER VYR TEYWI ERH
step through your program and view Ghost data at the same time and view

variables, registers and other memory locations. We call this ‘In-Circuit-Debug’

When this data is combined with the PC-side processing capabilities of
Flowcode it provides a very powerful debugging and learning tool. As an
example of this the 5 steps below show how ICT works to collect a stream
of GPS digital data gathered from the E-blocks system and processed into
layers of meaningful information to help the design process.

This saves huge amounts of development time - whether you are working

EX E TMR PIZIP ERH KIXXMRK ]SYV VWX TVSKVEQ XS [SVO SV [LIXLIV ]SY
are an advanced user wanting to perform a sanity check to make sure

communications baud rates are set at the correct speed.

Both analogue and digital data is gathered through Ghost ICT and displayed BLOOSS5 Arduino shield

on the Flowcode Oscilloscope. For communications busses decoding
overlays for UART, SPI, and 12C are available. Ghost data can also be passed
to simulation/SCADA components in Flowcode to provide Human Machine
Interface style debug features.

BLO080 PIC Multiprogrammer board

k< 8s §"x«s&+5 EFE+sUx + + ,+/F,68x

,LSWX MW E YRMUYI TMIGI SJ XIGLRSPSK] XLI IRXMV! WIWXIiQ ISVOW MR VIEP XMQI EW
ghost monitors all the 1/0 on the target chip and streams that data directly
into Flowcode via USB, below is a diagram explaining how the system works.

8LI ,LSWX GLMT FYUulVW XLI HEXE MX
receives and prepares the data for

transfer
The chip being Flowcode receives the
monitored by Ghost data from the Ghost and
executes in real time interprets it into graphs
and console readouts
All the data lines are Data is sent via USB
scanned by Ghost to the target PC

7 r __/
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FlowKit

Microcontroller system debugging

FlowKit 2 can be connected to microcontroller based hardware systems to
provide In Circuit Test and In Circuit Debug features for third party hardware.
With FlowKit it is possible to step through your Flowcode program on the

PC and step through the program in the hardware at the same time. FlowKit
can also monitor up to 8 analogue channels and up to 16 digital channels at
sample rates up to 1MHz. Signal decoding is provided for 12C, SPI, and RS232
busses using Ghost technology.

Attaching FlowKit to your own circuit board using the probes provided

Communication busses being decoded

Ll
Jﬂlﬂlx Copyright © 2019 Matrix Technology Solutions Limited
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8,EMIEUa Uax 9aU xYx<abx UEsk
©
Analogue and digital data are monitored and
displayed
The Arduino/ Genuino version of FlowKit mounts
directly onto an Arduino compatible circuit board.
Ordering information
The standard FlowKit is provided with 4 test clips.
Ordering information
www.matrixtsl.com 115



Electrical machines motor
WTIGMUGEXMSRW

% %Y%9+5E5A8¢4s x 5E<Es +9U Is+U,4&

% sad N +xa& 9USI« E9 5E<Es , 9 8" +x48 9USI«< E9 5E<Es

LMW OMX MRGPYHIW XLI JSPPS[MRK IUYMTQIRX

% 5E<Es ., 39« BE<Es

With this in mind we have developed a range which has the
following features:

Control box features:

Z9 "asxx, x x&s 4x 5E<Es s§X ,aXX % OB5E<Es x o » +x4& &494s+<Es

Compatibility with MATLAB, allows the user to capture data
that can be used to model industrial systems. For this, a
separate curriculum exists and more information can be
found on page 37.
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LI 2EXVM\ KIRIVEP TYVTSWI &( )( TS[IV WYTTP] ERH
signal generator has a wide range of applications in
education: in Physics, Technology and Electronics.

The unit is housed in a rugged enclosure with a large graphical back-lit Features

display and input controls conveniently located at the top front of the display.

8LI TS[IV WYTTP] LEW E RYQFIV SJ O\IH )( ZSPXEKI SYXTYXW EW [IPP EW
variable DC and AC outputs.

The AC signal generator output is presented in three forms: +10V p-p 50 Ohm
DC coupled BNC output, high-power output via shrouded 4mm sockets for
directly driving speakers and vibration generators, and a line-level output

on a jack socket. This AC signal delivers 0.1Hz to 100KHz with sine, triangle,
WUYEVI ERH EVFMXVEV] [EZIJSVQ SYXTYXW

7 r __/
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The menu system

The unit is controlled via a tabbed menu system.

When one of the top row tab names is highlighted the tabbed page can be
changed by turning the rotary control knob. If a tab name is not highlighted, press

the “up” push button (4) until it is.

Curriculum workbooks

available online

The worksheets cover topics of sound and
light science. The worksheets include:

TidinlX
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Power switch

Micro reset
switch

Motor and
metal gearbox
with encoders

Infrared distance sensor

Formula AllCode is a complete robotics course consisting of a high
WTIGMOIGEXMSR VSFSX FYKK] E GSYVWI
learning activities for students. The robot is Bluetooth compatible and is
shipped with a full Application Programming Interface. This means that it
can be controlled via Bluetooth from any computer, tablet or phone with a

ERH E VERKI

SJ EGGIWWSVMIW XLEX TVIWIRX

'PYIXSSXL MRXIVJEGI YWMRK E LSWX SJ HMUIVIRX TVSKVEQQMRK PERKYEKIW JVSQ

Python to C++.

The free, accompanying course includes a range of activities with varied
PIZIPW SJ HMYGYPX]
are guided through the activities by a suite of worksheets. To get students
started example programs on all major platforms are provided, including:
Flowcode, MATLAB, LabVIEW, Python and Applnventor. Flowcode simulation
environments and components are provided for Flowcode users (dsPIC
ZIVWMSR VIUYMVIH
the robot to make it behave autonomously.

This is our second generation educational robot buggy evolved from many
years of experience in the market.

By the way: the word ‘Formula’ in the name refers to the popular ‘Formula
Ford’ racing competitions where drivers race on a track using the same
WTIGMOGEXMSR SJ GEV

In Finland, Robotics students taking part in the Finnish World Skills in 2018 used
Formula AllCode as a automated robot to solve a constructed maze in the fast time,
using sensor technology and a remote control system using mobile phones.

www.matrixtsl.com
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XYHIRXW
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8GYy7£.2+ .. GUAE~&~« "W~ e~dafl
to follow lines and can even solve complex mazes.
8ty 8eGyAay ; o7+18e%x. . ~ex;Ue7£[&e72 3% * «(E. o
examples to enhance your learning experience.

Program the Formula AllCode with any Android device.
Use programs such as App Inventor to develop and
directly control the Formula AllCode. You can even use
iOS and RPi platforms to control the buggy.

TidiniX

Infrared distance
sensor

Speaker

Infrared distance
sensor

USB rechargable
lithium battery

Integrated Bluetooth
module

Infrared distance
sensor

I+ G;*Gius~8;~Gy~-

TidinlX

Infrared distance
sensor

Expansion port

4 servo outputs

Push to make switch

Light sensor

E-blocks expansion
port

Push to make switch

Microphone sensitivity
adjuster

Expansion port

Infrared distance
sensor

Microphone

Infrared
distance sensor

Micro SD card 128 x 32 pixel

(4 x 20 char)
Motor and

metal gearbox
with encoders

Motor driver

chip
accelerometer /
2 line following compass
Sensors 16 bit dsPIC

microcontroller
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Learning activities are at the heart of Formula AllCode and have driven its

WTIGMOGEXMSR

The range of activities is what makes AllCode so powerful. Students can

PIEVR FEWMG GSHI GSRWXVYGXW WXEVXMRK [MXL UEWLMRK ER 1%*)

the principles of robotics using the on-board sensors and the motors. Then
students can progress to solving system level problems like maze solving and

navigation.

Maze solving is really special: using a left hand wall following algorithm it

MW TSWWMFPI XS WSPZI QSWX QE~ W

challenge for coders. Whatever you end up doing with your students there is
a little bit of magic in seeing robot buggies running around mazes.

Here you can see a list of some of the learning activities that are possible with

the Formula AllCode.

Use on-board switches
and LEDs to understand
inputs, outputs and binary
operation.

Use on-board light
sensor to drive the buggy
towards a light source.

Use the internal compass
sensor to guide the robot
along a path to buried
treasure.

Measure acceleration and
wheel slip to optimise
speed along a maze.

Use on-board

loudspeaker to generate

tones and play music.

Use the left hand wall-

Use the input mic to
make the robot dance to
music.

Understand how wheel

JSPPS[MRK XIGLRMU ¥ncad8s are used to

solve a simple maze.

Develop apps in iPhone
and Android that control
the robot using the tilt
sensor in your mobile
phonef/tablet, or control
using a simple program
on a PC (etc).

Develop a circuit board
that attaches to the
Formula AllCode robot

using the servo outputs.

give feedback on exact
distance travelled by
each wheel and calibrate
driving for each wheel.

Develop apps in iPhone
and Android that shows
robot sensor status as it
drives along a maze.

Create a spying device
which drives to a location,
records some speech,
drives back and then
plays the recorded
speech back.

8LIVI EVI X[S [E]W SJ TVSKVEQQMRK XLI &PP(SHI
construct a program using Flowcode or MPLAB and can download this
program using USB or Bluetooth. The program will run autonomously in the

robot.

Secondly students can use the AllCode as a Bluetooth connected slave to a
host using a suite of commands we have provided. We call these commands
the Application Programming Interface or ‘API'. This means that it is easy to
control the AllCode from computing platforms such as Android, MACOS,
Windows, Raspberry Pi. The APl is available in many languages (Python, App
Inventor, Windows DLL, and more) and instructions on connecting major
platforms to the AllCode are provided.

The table above lists some examples of the API.

www.matrixtsl.com
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Program the robot
to drive the motors

8LI] GER PIEVR

'YX YWMRK XLI &PP(SHI XS 0VWX QET E JYPP
QE”l ERH XLIR [SVO SYX XLI JEWXIWX [E] SJ] KSMRK JVSQ WXEVX XS 0RMWL MW E VIEP

Use the on-board line
sensors to follow a

[MXL E WTIGMOG WT Iblck line on a white

and direction so that

background. Extend the

TVIHIXIVQMRIH 0KY VEXércise with various

such as a triangle, a

markings on the line

WUYEVI E GMVGPI SY¥li@vikg stV E P

are made. We will have a
logo-like commands in
the API.

Travel as fast as possible
over a straight course,
following a white line,
then brake and stand still
before hitting the end
wall.

Solve an unknown maze
F] QETTMRK MX
then driving the fastest
courses as fast as
possible.

Use an old TV remote to
make the robot move.

Do three laps around the
maze as fast as possible,
the fastest mouse wins.
One second will be added
for every time you hit a
wall or make a ‘touch’.

Attach a pen to the robot

0V W anH mRéke it draw a given

function (e.g. y=x2).

Use the Ir sensors to
communicate between
robots.

GOVWXP] WXYHIRXW GER
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ECIO hardware provides a low cost and simple way to move your projects Fk x 9 4 £AE+sU TE57&<casx "sE’ |
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The ECIO boards all feature a direct USB connection to the microcontroller Ld ao EAU : ﬁ(% X< §§< i%OU . ’VY:- Iéo§ <l IOE Xf
Ed4 a5S&ZauUU 9 xU+x9laU 9«<«a,, a9l

allowing for very easy USB communications and power. ECIO combined with E .
Flowcode should all work great out of the box without having to worry about I[E9«<sE, 9<E WESs ~"sE#al«c
GSQTPMGEXIH VSEH FPSGOW WYGL EW GSROIKYVEXMSRW ERH SWGMPPEXSY GMVGYMXW 8
also provide one of the fastest and lowest cost ways of embedding advanced

intelligence and control into your project.

ECIOs are used by hobbyists, students and engineers to develop projects
FEWIH SR QMGVSGSRXVSPPIV XIGLRSPSK] ERH EVI TEVXMCEYPEWVP] YWIJYF [LIR MR OIPH
VITVSKVEQQEFMPMX] SV 9 " JIEXYVIW EVI VIUYMVIH

The ECIO family of USB programmable single board computers provides

an incredibly simple way of adopting microcontroller technology into your
projects. ECIO devices include a microcontroller with clock, power and
programming circuitry on a standard 0.6” DIL header. When you plug the USB
lead in to an ECIO you can reprogram the device or use the USB interface for
communications with a PC.

Currently there are three ECIO devices based on PIC and dsPIC
microcontrollers. ECIO devices are compatible with hex code from a number
of compilers including Flowcode, BASIC, C and assembler.

TidinlX
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The ECIO family of USB programmable microcontroller

modules behave just like a normal microcontroller - but when
you plug the USB lead in and press the reset switch you can
send a new program to the device. This, along with the low

cost, makes ECIO ideal for student work at home and for
incorporating into student circuit boards. ECIO microcontrollers
are pre-programmed with a bootloader program which allows
you to send a new program to the microcontroller via USB. ECIO
is compatible with hex code from any appropriate compiler
including Flowcode, C compilers and MPLAB.

Flowcode programs and Windows drivers are available for
ECIO devices making them suitable for use with LabView, Visual
Basic, C++ etc.

www.matrixtsl.com

This kit is designed for students and hobbyists who want to start learning

microcontroller circuit development at home. The kit is supplied with a
TVSXSX]TI FSEVH E

LMKL UYEPMX] -5&)

ECIO device (ECIO28P), 1.5 metres of single core prototype wire (red,
black and green) and 13 electronic components which allow a wide range
of experiments to be conducted. A suite of worksheets which includes
build and software development instructions for 10 analogue and digital

experiments are available from our website.

Ordering information

Copyright © 2019 Matrix Technology Solutions Limited
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MIACs are electrically and physically compatible with a huge range of
industrial accessories and expansion modules: from sensors to powerful
QSXSV GSRXVSPPIVW 2.&( GSRXVSPPIVW EVI FEWIH SR E RYQFIV SJ HMUGIVIRX

microcontroller platforms (PIC, Arduino, Raspberry Pi) and can be
programmed with a range of development tools.

8LIVI EVI RS[ HMUIVIRX QSHIPW SJ 2.&(

Raspberry Pi and AllCode. The choice you make will depend on the software

tools you want to use and your application.

5. (

e g a"

RN C

MIACs used to control a mid scale hydroelectric power

station in Sri Lanka.

GE'-udA'yxweaA’a;~ G;-

8LI VERKI SJ MRTYXW ERH SYXTYXW SJ XLI 2.&( EVI [IPP WTIGMUOIH [MXL
analogue/digital inputs, motor control outputs, internal relays, and a number

of communications interfaces including CAN, RS232, and RS485. Optional

Bluetooth and Wi-Fi interfaces make MIAC perfect for Internet Of Things

5.3 5.(QMGVS QMGVSGagQ!iSEE\I}iQIE’SPIV

MIAC is fully compatible with our own Flowcode software (PIC, Arduino,

dsPIC) and a full simulation of MIAC is available within Flowcode.

An educational version of the basic PIC MIAC with rugged plastic case and

4mm connectors is available.

TidinlX
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A dsPI I@(%E s capabilities being used in
HWS. (an g‘utgmlg‘tive Ecp@[:\gﬁ n. Only the MIAC can handle
Cex;UecaGUAEE~% "’
program, it has a build-in display and function keys

Educational version of the MIAC used in a Pneumatics

training rig.

www.matrixtsl.com
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Features

{F Arduino

Processor
Processing speed
Memory

Display

Communications formats

Comms options

Internal peripherals

Inputs - all either analogue or digital

Outputs

Operating voltage

Software options

-8 € ¢&X

Product codes - standard version

Product codes - education version with 4mm connectors

www.matrixtsl.com
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The Automatics range include:

eS<E5+« Ix Sss |S,S5
Curriculum can be downloaded for free from our

website. These workbooks provide lesson plans, %
student worksheets and teacher’s notes for a —

variety of courses that can be used individually v

or as a coherent series. Students are guided L*r')'

XLVSYKL IEGL WYFNIGX MR E PSKMGEP WIUYIRGI [MXL L

clear, concise learning objectives at each stage, v

GSQTPIXI [MXL UYMAM W ERH WLSVX XIWXW F] [LMGL N

their progress can be assessed. @

X

A rugged aluminium N
platform g

To which students add...

Simplifying pneumatics and
automation

&YXSQEXMGW MW E VERKI SJ TVSHYGXW XLEX WMQTPMOIW
the process of teaching and learning about

eS<E5+« Ix ,E,S< E9X
&YXSQEXMGW WSPYXMSRW 00X MRXS QER] HMUIVIRX HMW
to teach Technology/Computer science, Basic engineering and Mechanical

pneumatics and automation systems. A compressor A manifold . . ) ! | )
The A . . ¢ d engineering. Solutions are packed in rugged plastic trays and include power

e Automatics range consists of separate rugge WYTTPMIW [LIVI RIGIWWEV] ERH KIRIVSYW UYERXMXMIW
components that mount onto a stable aluminium EW TRIYQEXMG XYFMRK ERH G\MRKW &HH SR TEGOW EV
platform. Components are clearly marked with designed to extend the features of your core solution.

the appropriate pneumatic or electrical symbol.
Students take the rugged components, mount
them to the platform using plastic ‘tee’ bolts and
connect the components together with nylon
tubing to build working pneumatic circuits.

They then use the curriculum provided to carry out
experiments in pneumatic and electronic control.
Cylinders Mechanical valves

Disciplines include: e$<E5+¢ Ix 9 FO9USx<cs¥

Now available is the Automatics PLC adaptor rail,
meaning that the Automatics range can be used
with any PLC. The adaptor rail allows PLCs to
connect to relay and motor outputs using standard
4mm connectors which connect directly to other
Automatics components. Any programming
language, including ladder logic, can be used. PLC
adaptor modules available are power distribution,
inputs, motor outputs and relays.

Electrical valves Connectors

Switches and sensors A controller

5 - .
e Y EExa eS<ES5x« IX
~Makes learning easier

Y¥:Rugged and reliable

Ylntegrate Pneumatics & Control

%.Covers a range of subject areas
YExtensive free curriculum N+s¢c EU ESs "+s<948dsx A

¥:Range of individual components S 5 a
YSturdy storage for solutions , aba9x E9 "+ a ...-

2 Minimal assembly required

al) ES< 9U3&x«cs #, {X x

Pneumatic tubing Electrical cables
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The Matrix curriculum map is designed to give you an idea of the educational VI EPWS EFPI XS HIZIPST WTIGMGOG |
levels for which our products are developed. The wheel-diagram on this JSV E VERKI SJ LMKLIV IHYGEXMSR UYE
page explains more about levels of educational achievement in the United undergraduate and postgraduate level and we
Kingdom. work with some of the World’s most prestigious
Universities.

We map our curriculum to internationally renowned syllabi, from:
Throughout our catalogue, each solution details
selected curriculum units, so you can select what
1SY VIUYMVI EGGSVHMRKP] LS[IZIV XLN\
QIERW E HIGRMXMZI PMW X

For further explanation or help with this, do not
hesitate to get in touch.
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AllCode

Automatics

E-blocks2
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Lascells
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Mechanical kits & other
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MIAC

MicroCNC

Miscellaneous & accessories
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OptoSci

www.matrixtsl.com

137

,EXXtsV,



cE<ax

138

www.matrixtsl.com

Copyright © 2019 Matrix Technology Solutions Limited

TidiniX

TidinlX

Copyright © 2019 Matrix Technology Solutions Limited

www.matrixtsl.com

139

cE<ax






