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2 MAIN CONTROLLER

2.1 BATTERY CHARGER

Battery charger reliability was investigated.
The manufacturer of the chipset was contacted. Despite multiple communications, they did not offer assistance.

It is not possible to determine the cause of the failure without setting up for an extensive test. Both time
consuming and requires a lot of units to be tested. Instead, the system was analyzed for potential issues that could
cause failure. The startup/shutdown control identified as a potential cause. Although the chipset operated as
expected, it is possible the state machine could cause a rare failure. Imposing an automated undervoltage cutoff
can help to prevent this opportunity for failure.

Circuit design was revised and tested to implement an undervoltage lockout.
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2.2 LOG MEMORY

The new production is to include an additional memory chipset for data logging. This memory can later be used to
provide extended and more detailed log data. Software development is first required to utilise this memory, which
can later be distributed via firmware update.

The memory device was wired into a main controller for testing. The initial driver was written to identify the
memorys presence and confirm compatibility. It shares the same communications interface with the battery
charger and ineria measurement unit.

The diagnostics were updated to report the detection of the memory.

dot-hub Firmware Tool [No Registration]: 03.000.0005 - [} X

@® Skateboard Firmware Operations % Diagnostics Debug

dot Skateboard

Model : MC100

Hardware Version ¢ 35

Software Version s g5

Bootloader Version : 4

Serial Number : FFFFE000 _
Paired Remote Serial : FFFFF000

Batch Number s 0

Custom Change Index 2 0

Production Date : 3-11-2019

EEPROM : Fitted <_ Memory Detection
Factory Tested : Yes

Battery Position: 0

Model : BM100O
Hardware Version 5 22
Software Version s 19
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The PCB design was updated include the memory chipset.

New Log Memory

2.3 MCPCB V3.6 DESIGN

V3.6 PCB design revision completed. Includes battery charger adjustment, log memory and production tweaks.
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2.4

Production instructions issued to Union Circuits...

PRODUCTION INSTRUCTIONS

2020-09-13 - Production Instructions, Main Controller.pdf

PRODUCTION INSTRUCTIONS
MAIN CONTROLLER PCBA

[—
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3 BATTERY MODULE RESIN COATING

3.1 GLOBE SPRAY COATING, 2-PACK

A failed battery module with 2-pack coating on the PCBA was investigated. The PCBA suffered significant water
corrosion is multiple locations. The material used is not known, however it was deemed unsuitable for providing
protection from water ingress.

Electrical Corrosion
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Further details provided in the report...

2020-09-16 - Resin Coated BM PCBA Investigation.pdf

)
Ecliptech

RESIN COATED BM PCBA
INVESTIGATION
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3.2 NANO-COATING

Nano coating is an option that Union Circuits has investigated. It has taken an extended time to pursue. Union
cannot provide this directly, however have found a 3™ party that has the equipment necessary for this coating
process.

Union have recently advised the Nano-Coating of the battery module will cost ~USS1. We are still waiting on
samples to be provided. This is likely to occur the week after the current holiday in China. Possibly have a sample
for testing late October.

Primary concerns are the effectiveness of the coating to resist water and the coverage area. The process does not
suit pre-wiring and therefore there will be masked areas not covered. This option may be difficult to support, as
PCBAs will need to be programmed/tested in Melbourne without wiring.

3.3 THICK-FILM RESIN COATING

Resin coating requires the wiring to be fitted.

3.3.1 V11

This initial proof of concept verified the process feasibility. Both frame mask material and resin coating were on-
hand substitutes.
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The PCBA below is resin coated with a clear material. Hard to see in the picture.

3.3.2 V1.2

This version targeted to mask the mechanical constraints. The rear side depended on using the correct fill level for
fitment. Resin used for the coating is the target production resin.
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Tested with a lot of water. No failure or impact on operation.

Fitment was good. A slight over-fill on the rear caused some minor interference with the 3 screw bosses. Although
it fit the enclosure with some minor flex, over-fill is difficult to control to prevent fitment issues.
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Further details provided in the report...

2020-10-02 - BM Resin Coating and Frame Mask.pdf

Ecli)p!esh
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3.3.3 V1.3

Minor adjustments made to increase frame mask durability and specifically prevent over filling on the rear from
causing a fitment tolerance issue. Design was completed and the tool is ready. Waiting on resin supply intended for
molding the production frame masks.
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4 PRE-PRODUCTION

The designs for the new production run are proceeded without issue. Union have dispatched pre-production PCBAs
for testing.
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5 HANGER WATER INGRESS

Water ingress into the hanger causes persistent wet motor issues. To support possible solution considerations, a
hanger was potted with a resin to test feasibility.

<35g of resin was filled into the hanger cavity. The result was successful for filling. Numerous aspects were learnt
from this trial. The specific resin and viscosity is an important criteria. The difficult aspect to consider is the
production process needed to support this approach. In-particularly, current hangers already have the wiring
conduit sealed with adhesive, which limits options. The motor seals also did not prevent leakage of the resin, which
is not surprising given there was no pressure on the seals for them to work as intended.
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2020-09-10 - Hanger Potting Trial.pdf

Ecli)n.tgsh

HANGER POTTING TRIAL

Potting the hanger may be considered in-additional the X-seals being developed. The lack of availability on suitable
resin limits options. In addition, the production process will likely be different between current sealed hangers and
new production.
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6 R&D TAX CONCESSION DATA

Tax concession text was written for Gerhard Correa for the 2018 to 2019 period, as well as in advance for the 2019
to 2020 period.

6.1 1JULY 2018 TO 30 JUNE 2019

Battery Power Management Remore Trigger PulOut Low Power Reduction
1 July 2018 to 30 June 2019 o = -
T
itk s vt eovpode, B et e
Battery Cell Tab Design pommapr o spormayer Pty mere il M
ncertabngs ncertahegs _ ncertabings would be gastly and customers mouki comphan sbaut their
o e S T AR
. hallerges were. 33 Calapubl marmbeane with spocie gecrety The
et b i frsdardn
T e e
S
pome s . T e mathod e e
= e et
o
o v e
et forhst =5 s
e sy
oo
Tt e S, s
= = i i o et
e e
e
e T oo e o
it b s pr
e e e
o i it | e o e
1 July 2019 to 30 June 2020 Srutze Conrl
Battery Capacity Monitoring
recuied beyons stancrd
Gevelopment/cesgn i Inchide:
Charging Power Selection/Detection e e e s
iyl ecuined beyond ardard complex, 2 he cument aage s vey éynamic and
incertakings
w St = = St hat ccntiwes from it
standard challerges were. different skateboard bullds. Single or dual metor. 1to & year as well a5 new projects and.
Dateres. High cemplesty i generaiog  table contrcl lcp incertakings
St that ccntiues from st beysionio ahespmnsc ol deploiotesprisiois Tt rwreoe
year as well 25 new projects and Detecting Jast nder for sutomatic safety s1cp 3 critcal i
undertakings function. Smooth power ramping 3 crtical function. Having. time, with  system that pggt planned for. The battery
Bt Smooth cut ot for brake 39,2 well 4 smooth resume mocules nesded 1 accommacte tored data andreative
Sotionon Seonewage racing nformation onsate o heath
power woply apaces. Cartom g scticn te30reE W oI R PO TIon: | Tou e s the devlopment e o conioer 3 ESEaas
The e was reated 0 e oatieschg these sves? enceccle these sves? ces coltion, ithough alo ot con fectve.
fusves? pasble 1 uss exhting products/sohutcns. w018 you g0 3ok GG s | GeveIoRment of ¥ oo FrSieRy kg 3T o e you g0 300 P T RevearcHIng Caacty morsToreg SR 3 eV
w00 you g0 3508 PGS | Anaiyed the e suophes rezponas 1o Ve COTeRT Tohton? olution? chaegy o bt s casoring this eodeber producs
solution? implemented 3 system that could monitar anc detect the. Desibe same of the fabures along. mplementation of the IRMthim requires MONonng over
over curtent transtion of the lower capaity suppy 1o triggse e T e o ongpertods o time. 1 o based on knowng the pecfc
3 power reduction. Th was sl baied o the —— characteniic o the bttery chemitry it repect o
implementaion of 3 alculated/compensated power otrai Dimto L Bl i A fo o
cstmation Ieternet was e 1t was bter the cause of rtonoas
i o GT e TRres g | RS o SPRER WS Ve 5 e Ui 3 e i et copacky montoing andrequired furthe tsinement et
thewar. pawer pply. Thi i3 prevent them rom slectingthe [Fewwerm g e o of el ey withvarovs el e e | (o wae R o e[ Chargeracharge el wete underisken to marsior
\arcn mosel. 1360 36y converient encugh o sport produt evakated? product evskated? batteries. Batertes of éferent il capacites were ko
Customers that use bath power supphes...Le. one for What stage was he Geveioprman 3t Compiied. PorEly Faret et tested without price history. Testing wat done in compariice.
ravelagfefice, viane 3t home. e o cxtermalycontrotd/mesiured charge/Cecharge tets
R e e T Banch esting e th pimy eWhaE. PR VIR o | _— — il testin vabtod the functonal accuracy ot the i
product ovakated? thesysem was ko Cetrbuted to fld testers progres/advance I futher, potensial wae caurscy eneh
Wosttage war the Gevaoprent st | Cempiets Lssrmmmsyriaiioye o
310130 s 0207 B sesivei? 350120 ons 20207
Hre there any panc @ e ooV, TUnCEon R ST Vet oo Fee here avy e 15
petental potensil e
pportunites enated or o
Sccommocate geing bty packs
 hematruebattrycel rs uied at somestags, the ystem
may need toba upeated 1 represent the cference cel
poracensnee

<end of report>
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