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Figure | PCB HUB
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Figure 2 HUB 3D Model.
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Figure 3 PCB HUB Schematic
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Figure 4 PCB Nodes
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Figure 5 Node 3D Model.
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Figure 6 Node Schematic
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3.1.  Enclosure Designs

Figure 7 CATIA Enclosure
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Appendix 9 CAD with AM1009- largest sensor

[Robbie Herbert]
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Appendix 10 Isometric view of enclosure
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Appendix 11 Initial Node Design
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[schsymbol  [schsymbol | sch Terminall

Pcb Symbol| Component Pin] Net (Class)
| Name ‘ Terminal NIIﬂEI Nurnhu'|

! NamafNumberl Name
LD1117D33 VIN

GND
3V

Assignments 4 Packages A Gates A Values 4 Properties

Appendix 12 3.3V Regulator
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Sch Symbeol
Terminal Name
VDD

GND

vout

P/S

C86

RD/E
WR/RW

AD

RES

Cs1

DO

D1

D2

Sch Terminal Pcb Symbol| Component Pin| Net (Class)

Number|  Pad Number

1 1
2 2
3 3
4 4
5 5
6 6
7 5
8 8
9 9
10 10
1 1
12 12
13 13
14 14
15 15
16 16
17 17
18 18

Page 34 of 58

Name/Number| Name

1
2

bW

Appendix 13 LCD Component Header

[Robbie Herbert]

cgocoodobogoocoo0gl

[2405914]




Sch Symbol
Terminal Name
ANTT/ETXEN/RF

ANTS/ETXD1/PM
AN14/C1IND/RF

VSS_1

vDD_1

MCLR
AN11/C1NA/RE
AN4/C1INB/RB4

AN3/C2INA/RPE
AN2/C2INA/RPE
PGEC1/VRED-/C
PGED1/VREF+/C

AVDD

Sch Terminal

ackages /{Gates

Number|  Pad Number| Name/Number| Name
1 1 1
2 2 2
3 3 3
4 4 4
5 5 5
& 6 6
7 7 7|
8 8 8
9 9 9
10 10 10
n n n
12 12 12
13 13 13
14 14 14
15 15 15
16 16 16
17 17 17
18 18
19 19
20 20
21 21
22 22
23 23 23
24 24 24

Values £ Properties

Pcb Symbol| Component Pin| Net (Class)
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Appendix 14 PIC32MZ2048EFH064 Component

[Robbie Herbert] [2405914]




Sch Symbol
Terminal Name
cs

DI

Do

CLK

Sch Terminal
Number
1

2
3
4

Pcb Symbol| Component Pin| Net (Class)
Pad Number| Name/Number| Name
1 1
2 2
3 3

Page 36 of 58 |

Appendix 15 SD Component

[Robbie Herbert]

[2405914]




| Sch Symbol Sch Terminal Pcb Symbcll Component Pin| Net (Class)

Terminal Name Number|  Pad Number| Name/Number| Name
.ANT 1 1. 1
GND 2 2 2
VCC 3 3 3
RX 4 4 4
TX 5 5 5
DIOO 6 6 6
DIO1 7| 7 7
DIO2 8 8 8
DIO3 9 9 9
DIO4 10 10 10
DIOS 1 1" A
RESET 12 12 12
SCLK 13 13 13
SDO 14 14 14
SDI 15 15 15
NSEL 16 16 16

Appendix 16 RF-LoRa-7 Component
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Sch Symbol Sch Terminal Pcb Symbol| Component Pin| Net (Class)
Terminal Name Number|  Pad Number| Name/Number| Name

24v 1

GND
DGND
DATA A
DATAB

W W -

2
3
4
3

[V ST U

Appendix 17 FT742-SM Component
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Sch Symbol

Terminal Name

VDD
CAP
GND
vDDIO
SCL
SDA
INT1
INT2

Sch Terminal

Number
1

~N O W B WM

Pcb Symbol| Component Pin| Net (Class)

Pad Number
1

-

3
3

=

w

Page 39 of 58

Name/Number| Name

1
2

3
3

=

=)

Appendix 18 MPL3115A28T1 Component

[Robbie Herbert]

[2405914]




W - ||| #F | B¢ F¢ 50l 3T FF 00 | 9 ~

Sch Symbol

Sch Terminal

Pcb Symbol

JJ 7 4| b WD A || L e || kel p T T -

Component Pin

Net (Class)

Terminal Name

Number

Pad Number

Name/Number

Name

vDD
GND
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Appendix 19 SEN66 Component

[Robbie Herbert] | [2405914]




Sch Symbol Sch Terminal Pcb Symbol| Component Pin| Net (Class)

Terminal Name Number Pad Number| Name/Number| Name

VCC 1 1 1
GND 2 2 2
SET 3 3 3
RX/SDA 4 < 4
TX/SCL 5 5 5
RESET 6 6 6
CTL 7 7 7
NC 8 8 8

OCO0OO0CO0OO0O0OO0O0

Appendix 20 AM1009 Component
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| Sch Symbol Sch Terminal|  Pcb Symbol| Component Pin| Net (Class) ‘
_Termmal Name Number Pad Number| Name/Number| Name ‘

VS 1 1 1

NC 2 2 2

CAP 3 3 3

NC 4 4 4

GND 5 5 5

NC 6 6 6

GND 7 7 7

NC 8 8 8

NC 9 9 9

NC 10 10 10

NC 1 " N

NC 12 12 12

CN 13 13 13

NC 14 14 14

NC 15 15 15

NC 16 16 16

GND 17 17 17,

NC 18 18 18

GND 19 19 19

NC 20 20 20

CLK 21 21 21

NC 22 2 2

cs 23 23 23

SYNC 24 24 24
Packages £Gates 4 Values A Properties

| T ) [ . Tz I [ - Time. = S [ ——— [ ¥
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Appendix 21 USEQGSEANSL180 Component

[Robbie Herbert] [2405914]




Sch Symbol Sch Terminal Pcb Symbol| Component Pin| Net (Class)

Terminal Name Number| Pad Number| Name/Number| Name
VPP/MCLR/RED 1 1 1
RAD 2 2 2
RA1 3 3 3
RA2 4 4 <
RA3 5 5 5
RA4 6 b 6
RAS 7 7 7
Vss 8 8 8
AT 9 9 9
RAG 10 10 10
RCO 1 11 1
RC1 12 12 12
RC2 13 13 13
RC3 14 14 14
RC4 15 15 15
RC5 16 16 16
RC6 17 17 17
RC7 18 18 18
VSS 19 19 19
vDD 20 20 20
RBO 21 21 21
RB1 22 22 22
RB2 23 23 23
RB3 24 24 24

Appendix 22 PIC18F26K42 component
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Appendix 23 HUB Power Circuit
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Appendix 24 LCD to PIC Connections
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Appendix 25 LoRa and SD to PIC

[Robbie Herbert]
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Appendix 26 NODE Power Circuit

g [T
3| [T

OlK

aniag

Page 47 of 58 | [Robbie Herbert] [2405914]




2 L ED
[ =] .
R p.23H =% McE 10d 21
M w
i e
L4 2
PN - PR |
P e
Py rosr " o
™
2
!
F,’.
L
e { uize
s HiXiascea
SR 1, _ I -
¢ ® Ll R B
3 DE
4] o
LeN
T Y
=
oy

Page 48 of 58

Appendix 27 PIC to MAX485 & FTM742-SM

[Robbie Herbert]
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Appendix 28 LoRa to PIC
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Appendix 29 Connected Sensors

[Robbie Herbert]
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Appendix 30 Connected Sensor
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Appendix 31 Proteus HUB
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Appendix 32 Proteus USEQGSEANSL 180 Node
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Appendix 33 Proteus MPL311542S8T1 Node
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34 Proteus SEN66 Node

Appendix

[2405914]

[Robbie Herbert]
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Appendix 35 Proteus AM1009 Node
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Appendix 36 Proteus FT742-SM Node
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[Robbie Herbert]

Page 57 of 58




RS PRO Black Nylon Cable Gland, M20 Thread,
6mm min., 12mm max., IP68

RS Stock No.: 669-4664 Distrelec Article No.: 303-91-128 Brand: RS PRO

Appendix 37 Cable Gland

Page 58 of 58 | [Robbie Herbert]

L5 PrROJ

@ Bulk discount available

Subtotal (1 bag of 5 units)*

£6.66 £7.99
(exc. VAT) (inc. VAT)
Bag(s)
Select or type quantity

BN

‘ Check delivery dates ‘

7 Add to basket

D FREE delivery for orders over £50.00

@ InStock
* 4,047 unit(s) ready to ship

* Plus 116 unit(s) ready to ship from
another location

[2405914]




ESD Assignment 2- Robbie Herbert

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS

/100

PAGE 1

PAGE 2

PAGE 3

Sp.

Spelling error

PAGE 4

PAGE 5

PAGE 6

PAGE 7

PAGE 8

PAGE 9

Comment 1

This seems like an odd thing to trade off. Why not use surface mount devices as they are generally much smaller, or just use a
bigger box? In circuit programming is




PAGE 10

. Comment 2

This image is not clear. The trick to having clear images is to make it the right size before you copy it. As it is, none of the text is
readable and the tracks are not clearly defined. Also there is a vast amount of space on this board which could have been used
for a programming connector.

PAGE 11

, Comment 3

Why have all the components moved to the side compared to the image above?

What is the round component?

PAGE 12

PAGE 13

PAGE 14

PAGE 15

PAGE 16

Cap. Error

Capitalization

PAGE 17

PAGE 18

PAGE 19

PAGE 20

PAGE 21

PAGE 22

PAGE 23




PAGE 24

PAGE 25

PAGE 26

PAGE 27

PAGE 28

PAGE 29

PAGE 30

PAGE 31

PAGE 32

PAGE 33

PAGE 34

PAGE 35

PAGE 36

PAGE 37

PAGE 38

PAGE 39

PAGE 40

PAGE 41

PAGE 42

PAGE 43

PAGE 44

PAGE 45




PAGE 46

PAGE 47

PAGE 48

PAGE 49

PAGE 50

PAGE 51

PAGE 52

PAGE 53

PAGE 54

PAGE 55

PAGE 56

PAGE 57

PAGE 58

GRADING FORM: SMU GENERIC_SMOSEY

ROBBIE HERBERT

77




ENGAGEMENT WITH LITERATURE

including reading, referencing, academic conventions and academic honesty

y‘ There are no marks available for this section 0

KNOWLEDGE & UNDERSTANDING

Knowledge of the basic underlying concepts and principles of a subject.

y‘ Good PCB designs, although there is a lot of empty space on the boards. 6
Generally well thought out. Some of the images could have been clearer

COGNITIVE & INTELLECTUAL

Evaluate underlying concepts and principles of a subject and interpret qualitative and
quantitative data in order to develop lines of argument and make sound judgements.

y‘ Your design is viable. You have thought about the form and function of 24
each part in the system. Your system looks as though it will perform to
the required specifications

PRACTICAL APPLICATION SKILLS

Different approaches to solving problems in particular contexts.




y‘ Very good work. Costing could be more accurate though as it seems like 40
some of the costs are estimated or rounded off. Excellent quality design

TRANSFERABLE SKILLS

Communicate the results of their study/work accurately and reliably, and with structured and
coherent arguments,; the qualities needed for employment requiring the exercise of some
personal responsibility within a structured and managed environment.

y‘ Can communicate professionally confidently and consistently in a 7
suitable format. Work is coherent, very fluent and is presented
professionally. Demonstrates excellent graduate employment skills and
an appetite for further development.



