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1. Hardware

This section covers hardware operations, maintenance, and troubleshooting for the UHPC
system, including the Controller Module, Channel Module, Cell Holders, Thermal Chambers,
and interconnect cables.

1.1 How to Power Cycle UHPC Hardware

1. How to Power Cycle UHPC Hardware Here is how to properly Power cycle your UHPC
Controller Module and UHPC Channel Module. See guide on "How to Stop and Resume
Tests". It explains how to safely interrupt connections without disrupting your tests. 1.
Close the UHPC Control Software. 2. Turn off the power switch on the Controller Module
(located on the rear). 3. Turn off the power switch on the affected UHPC Channel
Module (located on the rear). 4. Turn the Controller Module back on. 5. Wait 60 seconds,
then turn the UHPC Channel Module back on. 6. Open the UHPC Control Software.
Refer 'How to Troubleshoot Ethernet Connections' guide if a connection isn't
established.

A Alert: Do not Power Cycle your UHPC Channel Module or Controller while tests are in
progress.

Channel
Module
Power switch

Control Module
Power switch
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1.2 How to Reset UHPC Hardware

1.

o0k wbn

How to Reset UHPC Hardware A Reset can fix common issues. Here is how to properly
reset your UHPC Controller Module and UHPC Channel Module. Reset your Controller
Module and UHPC Channel Module.

Begin by closing the UHPC Control Software

Press the Reset button on the Controller Module.

Wait for 30 seconds after pressing the Controller Reset button.
Press the Reset button on the affected UHPC Channel Module.

Open the UHPC Control software on your PC. Refer 'How to Troubleshoot Ethernet
Connections' guide if a connection isn't established.

A Alert: Do not reset your UHPC Channel Module or Controller while tests are in progress.

1.3 How to Troubleshoot Ethernet Connections

1.

UHPC Hardware- How to Troubleshoot Ethernet Connections Communication errors can
be caused from faulty hardware connections. This could be displayed as Ping Not
Received, Controller Connection Issue, or Bad Packet Error. It's important to isolate
where the connection is being interrupted to resolve the issue. Do not reset your UHPC
Channel Module or Controller while tests are in progress.

Check the UHPC Channel Module-Controller Module for a snug connection of the
Communication Cable (Ethernet Cord) on both ends. If loose, ensure a firm fit and check
if error is corrected. ¢ If connection is snug but the error persists, swap the
Communication Cable (Ethernet Cord) of the affected module, with an Ethernet Cord
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that you know works well. « Reset your system. ¢ If a connection isn't established, move
to the next step.

A Alert: Before disconnecting any cell holder or cable connections, ensure that no tests are
running and power is OFF.

3. e If errors persist with known working Ethernet cord, try using a different Ethernet Port on
the rear of the Controller Module. « For example, if the affected module was plugged into
Port 1, plug its Ethernet cord into Port 2 (or any open port). « Reset your system. ¢ If a
connection isn't established, move to the next step.

@ Tip: Refer to the "How to Reset UHPC Hardware" guide for proper completion of Reset
in steps 1 and 2.
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1.4 How to Troubleshoot Cell Holder Connections

1. How to Troubleshoot Cell Holder Connections If your Cell within your Cell Holder is
misaligned, or your Cell Holder connection to the Thermal Chamber is loose, you will
receive errors.

2. Here are the steps to troubleshoot your Cell Holder connection. e« Inspect the Cell Holder
and Thermal Chamber Channel plug connections. If loose, ensure a firm fit and check if
error is corrected. ¢ If connection is snug but the error persists, swap the Cell Holder in
the affected Channel plug with a known working Cell Holder.

3. For example, if Channel 1 of the Thermal Chamber has an error but Channel 2 is
working well, swap the Cell Holder from Channel 2 into Channel 1.

4. If the issue persists with a known working Cell Holder, it's unlikely to be caused by the
Cell Holder itself.

A Alert: Before disconnecting any cell holder or cable connections, ensure that no tests are
running and power is OFF.

CHANNEL PLUGS 1&2 WITHIN
THE THERMAL CHAMBER

5. If a connection isn't established, see guide on "Troubleshooting Interconnect Cable
Connections.' Please see 'How to Repair Cell Holder Pin Connections' for detailed
method on how to fix common issues.

A Alert: If your Cell Holder is causing errors.

1.5 How to Repair Cell Holder Pin Connections

1. Cell Holders- How to repair Cell Holder Pin Connections Bad pin connections will cause
errors such as: Channel Cannot Maintain Current, Channel Cannot Maintain Voltage, or
Temperature Out of Range. All Cell Holder pins should be in a normal square shape.
Occasionally, during routine use, some pins may be opened by the mating stresses,
causing them to lose continuity. Below is another example of deformed pin connections,
which would cause errors.
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Good pin connection
| View from back, top of cell hoider plug

(d)
Abnormal  Bad pin connection

- -

>
5

Connection
Voltage HI
RTD SENSE HI
RTD DRIVE HI
Current HI
Voltage LO
RTD SENSE LO
RTD DRIVE LO
Current LO

BNV DEHE WN -

I Normal, healthy

2. To fix the issue, we use fine, sharp- Insert the com if unsure about pin adjustment. If
Interested in pricing of new products, please contact BTS-Sales@Novonixgroup.com

A Alert: NOVONIX has developed Magnetic Connections for all current Cell Holders and
Thermal Chambers because of this issue.

@ Tip: ped tweezers.
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1.6 How to Troubleshoot Interconnect Cable Connections

1. How to Troubleshoot Interconnect Cable Connections Having a faulty connection
between the Channel Module and the Thermal Chamber can cause communication
issues. Below are the steps to troubleshoot this connection. ¢« Check the Thermal
Chamber-UHPC Channel module connection for a snug connection of the Interconnect
Cable on both ends. If loose, ensure a firm fit and check if error is corrected. « If
connection is snug but the error persists, swap the Interconnect Cable from the affected
Channel Port-Thermal Chamber Port with a known working Interconnect Cable. - If the
issue persists with a known working cable, we can conclude the interconnect cable is not
the cause of the issue. Refer to 'How to Reset your UHPC Hardware' guide if connection
is not established.

A Alert: Before disconnecting any cell holder or cable connections, ensure that no tests are
running and power is OFF.

CHANNEL MODULE PORTS

INTERCONNECT CABLE

——

THERMAL CHAMBER PORTS
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1.7 How to Replace a WRC Relay

1. UHPC Hardware - How to Replace a WRC Relay This guide provides instructions for
replacing a WRC relay, a component that can wear out due to frequent cycling between
heating and cooling. By following the step-by-step process, users can efficiently and
safely perform the replacement, ensuring the chamber operates optimally within the
desired temperature range. When the WRC chamber is programmed to maintain a room
temperature range (15-35 °C) for prolonged periods, the system frequently switches
between heating and cooling. This repeated cycling causes wear on the relay
component shown below.

2. < Power off and unplug the chamber. « Using a Phillips screwdriver, remove the 14
flathead screws (size 8-32 x 3/8) from the top roof panel of the Wide Range Chamber.

3. Once all Phillips flathead screws are removed, lift off the roof panel and place it in a safe
location, lying flat.
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4. -« Locate the transparent yellow IDEC relay on the component shelf inside the chamber. «
The gray tab on the relay base secures the IDEC relay in place.

6. Firmly grip the relay and pull straight up to remove it from its base. « Insert the new relay,
making sure the contact tabs align with the slots in the base. * Press the relay straight
down until the gray tab locks into place.
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7. The replacement is now complete. « Return the roof panel and fasten the flathead
screws. ¢ It is now safe to plug in the chamber and turn the power on.

UHPC Knowledge Base | Page 12



avrion

Battery Labs

1.8 Testing a Three-Electrode Cell with UHPC

1.

UHPC Hardware- Testing a Three-Electrode Cell with UHPC By following this
procedure, you can effectively test a three-electrode cell using a NOVONIX UHPC
system, enabling accurate measurements and deeper analysis of electrochemical
behavior. Three-electrode testing is valuable for: - Understanding electrode crosstalk
reactions - ldentifying the contributions of individual electrodes to irreversible capacity
loss during formation - Quantifying active mass loss and capacity shift loss Preparation
Checklist 1. Three-electrode cell 2. Alligator pouch cell holder (Main or base channel) 3.
Alligator cell holder with extended voltage leads (Auxiliary or reference channel) 4.
UHPC system

Procedure 1. Select Testing Channels « Determine which two channels will be used for
the experiment. « Assign one as the main channel to handle charging and discharging of
the full cell. « Assign the other as the auxiliary channel to monitor potential changes
between the cathode and reference electrodes. ¢ Figures below illustrate the hardware
setup required to connect two channels to a single cell.

Alligator

Alligator

connector

cell holder

Alligator - l
cell holder - )

V+ V- 2 V+ V-
4-wire 2-wire
connection connection
charge and voltage

discharge cycling | measurement

3. Procedure 1. Connect the Three-Electrode Cell « Establish all required connections to

the working, reference, and counter electrodes as per the selected channel
configuration. « To maintain stability during testing, connect the positive voltage lead to
the cathode and the negative voltage lead to the reference electrode when using a
lithium metal reference. This configuration helps ensure that the cathode—reference
potential remains above 0 V throughout full cell cycling. If the voltage drops below 0V,
the electrode reference test will automatically be halted. If the anode-reference potential
is desired, it can be calculated by subtracting the full cell potential from the cathode—
reference potential.
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4-wire

Cell holder .
< connection

2-wire
connection

4. Connect the Cell to the Designated Testing Channels * Ensure the cable connector is
properly aligned. « Confirm that the positive and negative voltage leads are correctly
positioned, with the positive lead on the rightmost pin of the 8-pin connector. « Refer to
Figure 3 for the correct pinout and cell connection layout.

5. Develop Testing Protocols in UHPC Protocol Software Create protocols for both the
main and auxiliary channels using the UHPC Protocol software: ¢ It is assumed the user
can design a protocol for the main channel to execute a full cell test, such as cycling. *
For the auxiliary channel, set up an OCV (Open Circuit Voltage) step. This step will
measure voltage without applying current. « Select a sampling rate that is similar to or
the same as that used in the main full cell cycling test. « Set a test duration that spans
the entire expected duration of the full cell test to ensure complete voltage monitoring.

@ Tip: If the Main or base channel's protocol uses the “ref voltage” parameter, it will
monitor the reference channel’s voltage and perform step operations based on that value,
rather than its own.
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Protocol Control Step(s) <+ Reset Step Limits m Step Control Conditions
1§ Open Circuit Storage Constant Current Discharge 1 A * o 28V
2} Constant Current Discharge 1)|a =t 28 v
it Action + When
3} Constant Current Charge 1 A T o 42 v
4} Increment Cycle Counter i Endstep - step time R 10 hours
« 5 | Repeatsteps below ;_ times Save data = av . > = 0.005 v
» .
6 i Constant Current 114 -0 28 Vl or | a - - 300 seconds =
7 i Constant Current Charge 1a -+ 1w 42 v
8 I Increment Cycle Counter .
Main (or base) Channel
Protocol Control Step(s) <+ Reset Step Limits @ Step Control Conditions
[1 i Open Circuit Storage | Action+ When
i | End step = step time - s - 240 | hours
Save data hd av . . 0.005 v
or | & .. 300 seconds =
Auxiliary (or Reference) Channel

6. Linking Voltages Between Main (or base) and Auxiliary (or Reference) Channels in
UHPC Control In UHPC Control, you can link voltages by selecting the main and
auxiliary (or reference) channels, right-clicking, and choosing Link Voltage(s). This
establishes a connection that allows the main channel to reference voltage data from the
auxiliary channel.

Step Time Current Potential
Batch Control 20 000
Clear Cell 2.000054 V
Clear Selected Rows 2.000054 vV
Reset Selected Rows 2.000054 v
Deselect Row(s) 2.000054 Vv
Link Temperature(s) 2.000054 V
Un-link Temperature(s) 2.000054 V

Link Voltage(s) 2.000054 V/

Un-link Voltage(s)

A ANNAAT 8V

7. Linking Voltages Between Main (Base) and Auxiliary (Reference) Channels in UHPC
Control In UHPC Control, when voltage channels are linked: « The base channel records
its own voltage along with the voltages of linked channels. ¢ If the base channel's
protocol uses the “ref voltage” parameter, it will monitor the reference channel’s voltage
and perform step operations based on that value, rather than its own.
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Which channel would you like to be the bace? 1 v
Which channel would you like to be the reference? 2 v
Select the color to represent the link #FFFFOO00 ~

Link cancel

8. Start the Main and Auxiliary Channels in UHPC Control  Load the appropriate protocol
on each channel. « Enter file names for both the main and auxiliary channels. « On the
main channel, input any required details such as capacity, active mass, or other relevant
parameters. « Once all information is entered, select both channels and use the Batch
Start command to begin the test simultaneously. Attempting to import a snapshot to a
linked or active channel will fail.

A Alert: : Snapshots cannot be imported to channels that have existing temperature or
voltage links, or to channels that are not in the Idle state.

‘ e

1

Selected Channels Assign to all selected channels:

Start from step =

9. Generate Plots and Analyze Testing Data * The full cell and cathode—-reference
potentials are directly measured and can be viewed in UHPC Plot. « The anode—
reference potential can be calculated, but this analysis must currently be done outside of
UHPC Plot. « Figure below displays example data from a NOVONIX UHPC system using
a prototype three-electrode stacked pouch cell, including the calculated anode—
reference potential. By following this procedure, you can effectively test a three-
electrode cell using a NOVONIX UHPC system, enabling accurate measurements and
deeper analysis of electrochemical behavior. Three-electrode testing is valuable for: «
Understanding electrode crosstalk reactions ¢ Identifying the contributions of individual
electrodes to irreversible capacity loss during formation « Quantifying active mass loss
and capacity shift loss While differential voltage analysis can theoretically provide this
information, it is often challenging for materials that lack strong differential voltage
features, such as LiFePO4, Li4Ti5012, and hard carbon electrodes. Three-electrode
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cells offer direct measurements that can reveal active mass loss and shift loss in these
cases, where differential voltage analysis may fall short.

3-electode voltage curves

Potential (V)

0.30
42 7 g
4.0 A -0.25 ©
3
38 7 4
f’" ' — Full cell Rl
3.6 ull ce 9
, —— Cathode-reference =
3.4 - - 0.15 ©
©
Q@
3.2 1 ©
- 0.10 °
3.0 A =
—— Anode-reference — o

2.8 1 T T T T 0.05

0.0 0.2 0.4 0.6 0.8 1.0

Normalized capacity
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2. Software — UHPC Control

This section covers all guides related to the UHPC Control software application, including
configuration, notifications, updates, system settings, and test management.

2.1 How to Install UHPC Software Updates

1. How to Install UHPC Software Updates Navigate to
https://www.avrionlabs.com/customer-area/ Stop the test, Close UHPC Control
software, Install the update, and resume your tests. Click "Software Download" Under
UHPC Control.

A Alert: If you currently have tests operating in UHPC Control and need to install update.

@ Tip: Remember to close the UHPC Control Software prior to installing the update.

UHPC Control

Sigp o h 2\ A
1 the bundled installer J, Soft\r-/,nload (v2.8.3) - Release Notes

for up-to-date information on
UHPC Protocol

s in features and functionality a

‘L Software Download (v2.7.3) ; Release Notes

UHPC Plot

A

Dalaaca Nlatace

l QAfriara NAaumlaad (910 NN

2. Enter your "Company Name" and "Email" to download Control. You do not require a
password. Click "Software Download" under UHPC Protocol Enter your "Company
Name" and "Email" to download Protocol. You do not require a password.

@ Tip: Remember to close the UHPC Protocol Software prior to installing the update.
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UHPC Control
A
~staller \L Software Download (v2.8.3) A Release Notes
information on
UHPC Protocol

netiunshionality ,l, So @ Download (v2.7.3) » Release Notes
PDF

UHPC Plot

J, Software Download (v2.10.0) p:F Release Notes

3. Click "Software Download" Under UHPC Plot Enter your "Company Name" and "Email" to
download Plot. You do not require a password. 5.0 or earlier, you will need to manually
uninstall the old version of software from your computer, in order for the new version to
work. Any email address entered above will receive periodic updates and announcements
about your UHPC equipment and software.

A Alert: If you are updating from version 2.

, run the bundled installer DG WAL D0) POE |

ual for up-to-date information on
UHPC Protocol

ients in features and functionality ‘1' Software Download (v2.7.3) p\DF F

UHPC Plot

J sOmwmoad (v210.0) A
PDF

2.2 How to Change System Name

1. UHPC Control- How to Change System Name This guide provides a process for
changing the system name in UHPC Control, ensuring users can easily personalize their
setup and receive accurate Email Notifications from their UHPC equipment. Open UHPC
Control and click "Settings"
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NOVONIX | UHPC Control

| File Tools Help

Channel Type Filter : Idle 0 Running 0 Loaded 0 Suspen

Channel Dest

l | |
l | |
l |
l |

[
|

2. Click "Startup Configuration" Click the "pencil icon" to open up IP Configuration and
System name.

NOVONIX | UHPC Control

File Tools | Sé | Help
Channel Ty p Conf;;;;t;on Loaded 0 Suspended 0 Comr
Safety Limits
Channel Description

\ | | t t

\ | |

\ | |

\ | |

\ | |

[ 1 |
—‘ NOVONIX UHPC Control Configuration =i B
% General 1 Features ! Motifications I Email Motifications | Advanced % Debug
] ' e MNumber of channels (restart) 64
7 0 Ping interval (seconds) 30
[ |
|
JE 9 Module timeout (seconds) 60
ﬂ e IP Configuration cam =
;‘ 0 Minimum dvdt (minutes) 30
ﬂﬂ e Minimum didt (minutes) 30
]E @ ([@za j20n [ j1a [ 10m
i @  Thermal Chambers - +
|
||
||

3. Click the system name text box Change your system name and click "OK"
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Click to select data file.. = Click to select protocal file..

Click to select data file.. = Click to select protocal file...

Click to se
Click to
Click to
Click to

Click to IP Address

Click to

| 172.29.9.2

Click to
Click to
Click to s
Click to
Click to

Click to

System MName .

300 | Click to si g
300 | clicktosd T
300 | Clicktos
300 | Clicktos =
300 | Click to si IP Address System Name 3

200 Click to 7 =

: | 1722092 | client success -

300 | Click to s
300 | Clickto =
200 | Click to se =
200 clickto 5 l cahcar | -
200 Click to i i
200 Click to sel B

200 | Click to seleet

kk to select ¢
Bk to select ¢
ek to select ¢

ck to select ¢
to select ¢
ck to select ¢
ck to select ¢
ck to select ¢
ck to select ¢
ck to select ¢

Module timeout (seconds) 6
1P Confiquration Client Success
Minimum dvat (minutes)

Minimum didt (minutes) 30

@A (208 13 Ja0a

Thermal Chambers v

e

Fl:

to select data fil

kk to select data il

to select data fil

to select data fil

k to select data il
kkto select data fiy

to select data fil

to select data fil

to select data fil

1o select data fib
o select data fil
Bk to select data fil
Bkto select data fil
B to sclect data fil
Bk to select data fih
to select data fil
to select data fi
to select data fil
Bk to select data fil
Bk to select data fil
Bk to select data fil
Bk to select data fin

Bkto select data fil

5800 | September 27, 2024 - 03:45:29 PM | System |
5801 | September 27, 2024 - 03:45:34 PM | System | Opening communication link
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5. Click "ok"

Your System Name has changed,
Would you like to migrate snapshots?

= |
lo... ‘ @ cancel ‘
i

Click'to select protocol file..,

Click to select protocol file

2.3 How to Configure Email Notifications

1. Configure Email Notifications Settings in UHPC Control Software Click "Startup
Configuration”

NOVONIX | UHPC Control

| File Tools F' ™ Help

Loaded 0  Sus|

Channel Appenc

2. Click "Email Notifications" tab

Channel Append Data Description Mass (g) Cap. (Ah)
——
|1 Dis

it & (=

= = NOVONIX UHPC Control Configuration
] ois}

[ o [

Hj "GeneraI]Features: | Notifications | Email Notifications LAdvancedll?ebugj

] ’3 V| Warning when Mass/Capacity unset
:[ ‘—4 V| Step Limit Warning Popup

]I ois|

_H gﬁ, v Warning on DataFile Write Error

) il

I o
| "o}
i] o
IER
il o

1

v Prompt for Snapshot Changes
V| Prompt for legacy limits detected

V| Warning on bad packet ASCIl

v Warning when editing equations

3. Click on "Email on Error" and/or "Email on Test Complete"
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| File Tools Settings Help

Channel Type Filter : Idle 0 Running 0 Loaded 0 Suspended 0 Completed 0 Disabled 0 Re

Channel Append Data Description Mass (g) Cap. (Al

T - o x

[’j NOVONIX UHPC Control Configuration

l% General] Features | Notifications | Email Notifications Advanpej Debug

e Email on Test Complete

Email Recipients BTS-support@no ~ S 4+ @

Minimum time between emails (mins) 10

Use Custom SMTP Server Configure

Send Test Email

e o:

\
\
\
\
[ 2amp |
\
\
\
\
\
\
\
\
\
\
\
\ | 10

4. Click the "Green +" icon

| @ Tip: You can add multiple email addresses

}  Running 0 Loaded 0 Suspended 0 Completed 0 Disabled 0 Resf
Channel Append Data Description Mass (g) Cap. (Ah)
X UHPC Control Configuration = E
al | Features | Notifications = Email Notifications |Advanced | Debug ‘
+ Email on Test Complete Email on Error

Email Recipients BTS-support@na ~ ,@

Minimum time between emails (minz) 10
Use Custom SMTP Server Configure

Send Test Ermail

5. Enter your Email Address and click "OK"

| @ Tip: You can send yourself a test email to ensure it works properly
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&  Minimum time between emails (mins)

Q@ Use Custom SMTP Server Configure

—

| il Il Il il il el il

Email Address

| il

L

i

oK cancel

1l s )l

6. Click "Save changes"

bl Wl el il

Restare defaults Save ch Exit without saving

P N RS £ L T R R U VT T

LR
T T —

[

2.4 How to Stop and Resume Tests

1. UHPC Software- How to Stop and Resume tests This guide provides step-by-step
instructions on how to stop, exit, restart, and load snapshots in the UHPC Control
Software. It explains how to safely interrupt connections and install updates without
disrupting your tests. Your Snapshots and Data Files will be saved when you stop the
tests. Please see guide "Migrating UHPC to a New Computer while running Tests" if
your current computer is Windows 7 and you would like our new software. Pause or
"Stop" you active Tests

2. Within your UHPC Control Software, Click "Stop" on all individual channels that tests
are running. « Alternatively, select all running channels and click "Stop" in the bottom
right hand corner.

3. Once your Channels are Stopped. Shutdown the UHPC Software by clicking "X" in the
top right hand corner.

A Alert: If you are using Windows 7 OS, you will not be able to install our latest versions of
software.
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Fle Took Setings Helo

Channel Type Filter:  Idle < Runsing & loaded < Suipended 0 Completed 0

Channel Terop

02

04 proz  39882°C
o5 Out of Range
[ Out of Range
o7 Out of Range
o

Communication Log Clear

View Comm Logs.

disrupting your tests.

Fun Time - Step Time
01 proz | 403a2C | eph | 268N | 33328247 mA [ 356003536V | 39600252 Al | L2 | Costant Current Diicharge at Kaxto 28V
o2 39TONC  2160h  2166h 33212 mA 3STOSTZTV 39595256 mah
o2 39361°C  2168h 2168h -3333208SmA 356402305V 39585127 mah
216600 2188h 333524 mA 3STON0STIV 39593935 mah

Oisabled 0 Restant from previous channel snapshot | 172.29.9.20

Current Potential Protocol Step List for Channel: 01 Exmanded

Constant Cu MDu(hu‘lM]ClnhZW

Step Capacity Cycle Num Active Step Display

121 Constant Current Discharge at 3C/xxto 24V
121 Constat Current Discharge at 3C/xto 28V
121 Constant Current Discharge at 3C/xx 10 28V

oot Ch 3rge 3 3C/ox 1o 38V

17440
L o et Discharge at 3C/0xto 28V

Out of Range Increment Cycle Counter

67678 W

52885

Selected Channels
8atch Control

Erorlog  view frror Logs

Now you can safely Install Software updates or Interrupt Hardware connections without

Resume Your Tests from Previous Channel Snapshot * From

UHPC Control Click "Restart from previous channel snapshot.”

select multiple) «

Select the tests you want to restart by choosing the relevant channels (hold "Ctrl/Shift" to
Indicate where to store the new data by checking the appropriate box.

By default, data will be written to the existing data file.

Click "Load Selected

SnapShots" to proceed. Your tests should pick up from where they

left off, with the current and voltage remaining unchanged. com for help recovering any

missing datafiles.

e G - T Gl
3 |El
e | e
] Select the channel(s) to restart I
3 (W] Continue writing to existing datafite “ B
] Overwrite existing datafile e
3 Create new datafile I El
Channel Last Saved Data File Name Protocol File Name Run Time Step Time Current Active Step
Tuesda) TCO1_2024-08-20_Run1_CHO3.csv TCCZ Deltal_CC_DischargeConditionUnits,pro1 2,56 m 2.39 m/ 17.56s 1 68306>75 A2 C\Users\uhpc-de
_Ri 0.00000MA 2 CA\Users\uhpe-d
_ 2024-08-21_EIS._Test_ Runz._ CHOstv €S vs UHPC.pro2 omoooooo Al causers\uhpe-ds
2024-08-21_IS Test Run?_CHO7.csv1 EIS vs UHPC pro2 [104m  |000000000AI2 |cAUsers\uhpc-d
Veslerda) 2024-08-21_EIS_Test_Run2_CHOB.csv EiS vs UHPC.pro2 2.04 m 1.04m 0.00000000 A |2 C\Users\uhpc-de
d [= v] E
Vie| View Archived Snapshots v Slfow snapshots for stopped or idle channels Load Selected SnapShots
.| Hide Runnings Channels
1 o TN I ZU2ASUE 23 1YY Z TSYS T Falled T0 O Ny ENS CONNECUoN TOT EBX 1010-252185
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W savess X
T 5« Novonix > UHPCLogFiles > Clent Suceess 5 | | seareh client succe »
Organize v New folder = o
Sales, Support Typ

v @ ThisPC

> & os(C)

> g8 NOVONX (N)

= Novonix (18

> & Network

2.5 How to Disable Temperature Limits

1. How to Disable Temperature Limits in UHPC Control This guide provides steps to
disable temperature limits in UHPC Control, allowing users to customize their system
settings. By following the instructions, users can bypass potential error messages for
breaching global temperature limits. In UHPC Control, click "Settings"

NOVONIX | UH! |
File Tools elp

Channel Type Filter : Idle 0 Running 0 Loaded 0 Suspended 0 Completed 0

Channel Description Mass (g) C

2. Click "Startup Configuration" Click the "Limits" tab.
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NOVONIX | UHPC Control

Configuration =
‘ Disable
Hardware ifications | Email Notifications | | Debug | |
= Cap. (ah)
©  Channel Module / IP Config Client Success v 7 E o0
Q (Beta) Multi-System Functionality [
@  ringinterval (seconds) 30 —
@  Module timeout (seconds) 60
©  Thermal Chambers o +

NOVONIX | UHPC Control

-onfiguration
Channel Ty Configuration Loaded 0 Suspended 0 ¢
Safety Limits
Channel Description
i 01 Enter description here
f j 03 Enter description herg
) 04 Enter description here
05 Enter description here
06 Enter description here
07 Enter description here
) 08 Enter description here
09 Enter description hert
) 10 Enter description here
(=== e G P S

3. Click "Disable temperature limits" After the "Disable temperature limits" box is checked.
Click "Save changes"

mmmmeTE s T T v A
When checked, temperature safety limits will be ignored (this is typically used if you 1000 | (
do not use temperature sensors with your system). Ficoo |«

000

Bicoo |«

1.000 | (

1000 | (

1.000 (

1.600 (

1000 | (

1.000 (

= ——
| Restore defaults ‘ Exit without saving

L 3 1.000 (

>mmunication Log | view Comm Logs Clear
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NOVONIX | UHPC Control

File '
' NOVONIX UHPC Control System Configuration =B X

Chan

Hardware | Features | Limits | Notifications | Email Notifications | Advanced | Debug

S c
OJ Shut down all channels on exceeded Limit

A l”O . able temperature limits
[' 7] | Suspend channel on exceeded Limit
[ (7] | Ignore Step Limits
[ o ' Correct Legacy Step Limits Prompt ~

P | o

4. If you disable temperature limits, UHPC Control will ignore any errors that would be
thrown for breaching global temperature limits.

2.6 How to Enable Negative Voltage for Cells Starting Below 0V

1. UHPC Control — How to Enable Negative Voltage for Cells Starting Slightly Below 0 V
Follow the steps below to enable negative voltage in UHPC Control.

2. This feature allows testing to begin with cells that start slightly below 0 V.
3. Open UHPC Control. « Click the Settings tab.

NOVONIX | U trol
File T Help
Channel T : Idle 0 Running 0 Loaded 0 Suspended 0 Co

Channel Append Data

4. Select the System Configuration tab. Navigate to the Limits tab.
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NOVONIX | UHPC Control

Loaded 0

Suspended 0 Completed 0 Disabl

Channel Append Data Description

i 0 | Enter description here
02 Enter description here..
Enter description here..
04 Enter description here..
06 Enter description here..
m 0 Enter description here..
08 Enter description here..
0 Enter description here..
10 Enter description here...
n Enter description here..

12 Enter description here..

2A 13 Enter description here..

[ AML Disabled 14 Enter description here

Disabled 15 Enter description here.

= 16 Enter description here...
NOVONIX | UHPC Control

Channel ' NovoNIX UHPC Configuration - O xlbled 0 | Restar

—_—

Hardware ions | Email Notifications | Advanced e |Masi (g) {Cap

Channel Module / 1P Config 1722991 * 7 B

Multi-System Functionality -.

ping interval (seconds) 30 - .

Module timeout (seconds) 6 F 1

E u

Thermal Chambers - + k. 1

' Sync Thermal Chamber Channels i d

b "

E w

3 u

L 1

E "

b 1

5. Click the Enable button. Review the popup message carefully, then click OK.

NOVONIX | UHPC Control

' NOVONIX UHPC Control System Configuration = 8 x jabld 0 [
_
| Features | Limits | Notifications | Email Notifications | e Mesc

[[@ ] | Ishut down all channels on exceeded Limit

[[©@]  isable temperature limits

~ Suspend channel on exceeded Limit
[ @] ' ignore step Limits
lI] v Correct Legacy Step Limits

II Negative Voltages Allowed
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Enabling negative voltages will extend the voltage lower limits to -0.5V. This feature is strictly
intended to allow the user to charge specific chemistries of cells that report less than OV at the start
of a test. It is not intended for discharging a cell into the negative. In almost all cases negative
voltage readings is caused by a grounding issue.

The voltage readings below 0V should not be trusted to be accurate to the NOVONIX precision

standard.
Please contact NOVONIX for support or permission to activate this feature using the details in the

Help -> Contact Us dropdown,

Warning: This feature is not intended to be used in conjunction with DC Offsgl
° cancel
Click to select data file Click o s¢

ect protocol file

6. Enter the password: SpecialChemistry.
7. Click Continue. Click Save Changes.

Communi Error L
23702 |
23703 |
23704
23705 |
Restore defaults S ges Exit without saving
a . TN —_ |

NOVONIX | UHPC Control

File Tools Settings Help

Channel * NoVONIX UHPC Control System Configuration =5 8 iabled 0

d Ma:

Hardware | Features  Limits i Email
251 - o x

o
o Enter password:

Q] sesessesescssece e
Q]

(0]
0|

8. Enable Negative Voltages Enabling negative voltages will extend the voltage lower limits
to -0.5 V. This feature is strictly intended to allow the user to charge specific chemistries
of cells that report less than 0 V at the start of a test. It is not intended for discharging a
cell into the negative. In almost all cases, negative voltage readings are caused by a
grounding issue.

9. The voltage readings below 0 V should not be trusted to be accurate to the NOVONIX
precision standard. Please contact NOVONIX for support or permission to activate this
feature using the details in the Help -> Contact Us dropdown. Warning: This feature is
not intended to be used in conjunction with DC Offset
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2.7 How to Disable Dynamic Current for CCCV Measurements

1. UHPC Software- How to Disable Dynamic Current for CCCV Measurements By following
these instructions, users can improve system performance during CCCV measurements
by using a single resistor based on the protocol's initial current set point. This helps
minimize unwanted transients at resistor switch points, resulting in less noise in your
data. Click "Settings" in UHPC Control

NOVONIX | UHPC rol
File Tools elp

Channel Type Filter : Idle 0 Running 0 Loaded 0 Suspended 0 Completed 0 Disabled 0 Restart from previous channel snapshot | §

Channel Append Data Description Mass (g) Cap. (Ah) Data File Name Protocol

2. Click "System Configuration" Click "Features" tab

NOVONIX | UHPC Control
File Tools Settings Help

Channel Type Filter : Idle 0 Running 0 Loaded 0 Suspended 0 Completed 0 Disabled 0 Restart from previous channel snapshot = System name:  Client St

Channel Append Data Description Mass (g) Cap. (Ah) Data File Name Protocol File Name Temp |

NOVONIX UHPC Control System Configuration =

Hardwar Limits | Notifications | Email Notifications | Advanced
[} Client Success  ~ 7

Cha Module / IP Config
(Beta) Multi-System Functionality

Ping interval (seconds)

(I

Module timeout (seconds) 60

(]

Thermal Chambers = ks

NOVONIX | UHPC Control

File Tools | -
Channel Ty ' fcnfuguratmn "| Loaded 0 Suspended 0 Completed 0 Disabled 0 Restart from previous channel snapshot | ¢

| Safety Limits

Channel Append Data Description Mass (g) Cap. (Ah) Data File Name Protoco

3. Click "Disable dynamic current" box Click "Save changes"
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I oisablea
| o

Hardware | Features | Limits | Notifications | Email Notifications | Advanced

J ‘ SaUjES | @ Append Data Settings Configure
@ Enable API Communications Configure
@ Additional data output
@ V' Append Channel Number # SigFigs 2

LOJ Append System Name

Foi] Seven day backup

K) crement run-time while suspended
[@ @ ble dynamic current
[© educe pA Noise/Oscillation

[0] v Daily check for Updates

@ EIS data file location Configure
[[@ ] dvdt and didt # of points to average 30

|_%# | v Daily check for Updates

(@] Eis data file location Configure
@ | dvdtand didt £ of points to average 30

mmunication Log  view Comm, § | view Error Logs Clear
3067 | March 18, 2025 - 02:33:12 P

5068 | March 18, 2025 - 02:33:17 P

5068 | March 18, 2025 - 02:33:22 P

5070 | March 18, 2025 - 023327 P =

o Restore defaults %a ! .. ges Exit without saving r
. il

@ Tip: Now, you'll experience less noise in the CCCV charge and discharge due to
reduced range switching between resistors, which previously introduced small transients at
the switch points.

2.8 How to Keep a Third Backup File Locally or on a Network Drive

1. UHPC Control- How To Keep a Third Backup File Locally or on a Network Drive This
guide shows how to enable UHPC Control’'s Additional Data Output to create a third
backup copy of your UHPC datafiles to a chosen local or network folder. Follow it to add
redundancy and protect data automatically. « Users must be running UHPC Control
version 2.16.0 or later.

2. Open the UHPC Control software. « Click Settings.

OVONIX | YHPCCart
File  Tod o
Channel W idle 0 Running 0 Loaded 0 Suspended O Completed 0 Disabled 0 Restart from previous cha

B -« covetcss  roeendosa Descpt Cop () Temp | DataFie!
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3. Click System Configuration. Click Features tab.

NOVONIX UHPC Control System Configuration R
Hardware Limits | Notifications | Email Notifications | Advanced
@  Channel Module / IP Config Client Success  ~ 4
(2] Multi-System Functionality
0 Ping interval (seconds) 30
9 Module timeout (seconds) 60
©  Thermal Chambers X T

)

4. - Click the Additional Data Output checkbox. More details about this feature.

Display Temperature in Fahrenheit

Additional data output

Data is always backed up to C\Movonix\UHPC Backup, this configuration allows for a
third, user-specified backup location and backup rate. When checked, by default,
saves a copy of your data to into the "cAMOVOMEOData Dump” folder every hour.
This can be used for incremental backups to your own data server. The file in the
UHPC Backup folder will be used as the source of the copy. In the case of a system
crash, backup of files will not resume until snapshots have been restarted. Backups will
occur at the specified rate on running channels, and again immediately when 'stop’ is
clicked,

NOVONIX UHPC Control System Configuration it

Harchware | Features | Limits | Motifications | Email Motifications | Advanced

Append Data Settings Configure
Enable API Communications Configure
oty -
m. ditional data output Configure
S’

+ Append Channel Number # SigFige 2
Append System Mame

Seven day backup

+ Increment run-time while suspended

+ Enable dynamic current Configure

5. Click Configure button. Click Backup File Location Text box.
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= [m| *
A
ackup Data File location: | c\Novonix\Data Dumih ( )
.
ackup Frequency (hrs): 1
Reset Data File Location Cancel Okay

NVUVWVINIA UMW WUIILTUL JYSLE Woiinigurauvn

Hardware | Features | Limits | Notifications | Email Notifications | Advanced

Append Data Settings Configure
Enable APl Communications Configure
|v] Additional data output t@
v Append Channel Number # SigFigs 2

Append System Name
Seven day backup

v Increment run-time while suspended

6. < Click the text box to select either a local file path or a network file path. « Once you
have selected your preferred file path, click OK. Use the Backup Frequency text box to
specify how often your data files are copied.
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Browse For Folder X

Select a folder to backup data files

| Desktop

> [ Downloads

> 8

7 |> & Documents
| |> L Downloads
> @) Music

> PN Pictures

> & Videos
>

4 |> HThisPC

| |> I Libraries

> & Network

> [E8 Control Panel
@ Recycle Bin

A4 |> 7 John Smith

|| Make New Foider [k )| concel

= a
Backup Data File locatio Ch\Users\cameron.benedict\OneDrive - Movonix L
Backup Frequency (hrs)
Reset Data File Location Cancel Okay

7. Click OK when you are finished. When complete, click Save Changes in the System
Configuration tab.

ackup Data File location: | Ci\Usersicameron.benedict\OneDrive - Novonix I

ackup Frequency (hrs): ;7‘

Reset Data File Location Cancel
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@ | v Enable dynamic current Configure

| Daily check for Updates

EIS data file location Configure
dvdt and didt # of paints to average 30
Disable Interpolation

Display Temperature in Fahrenheit

Additional data output

Data is always backed up to C\Novonix\UHPC Backup, this configuration allows for a
third, user-specified backup location and backup rate. When checked, by default,
saves a copy of your data to into the "e\NOVONE\Data Dumpy” folder every hour.
This can be used for incremental backups to your own data server. The file in the
UHPC Backup folder will be used as the source of the copy. In the case of a system
crash, backup of files will not resume until snapshots have been restarted. Backups will

occur at the specified rate on running channels, and again immediately when 'stop’ is

clicked.

Restore defaults Exit without saving

2.9 How to Use the New Improved CV Functionality

1.

UHPC Software: How to Use the New Improved CV Functionality (UHPC Control
V2.14.0) and Understand Noise in Past CV Hold Software Versions The Improved
Constant Voltage (CV) functionality allows you to monitor self-discharge rates more
effectively and quickly screen cells in both QC and R&D workflows.

Key benefits: Enables more stable CV steps with reduced oscillations. Supports
seamless transitions between positive and negative currents. Provides flexibility in
managing resistors for better control during CV steps.

New Capabilities « Graceful CV Start « CC-CV (charge or discharge) steps now start
smoothly within 0.005 V of the target, regardless of current direction. « OCV to CCCV -
OCV to CCCV transitions are now supported with both positive and negative currents, in
either charge or discharge mode. « Seamless Transitions « UHPC moves across 0 A
without interrupting the CV step, ensuring stability when crossing current directions. *
Dynamic Current Management

Resistors can be enabled or disabled via: Settings — System Configuration — Features
— Enable Dynamic Current (Configure CV Ranges) « Replaces the “Reduce
noise/oscillation” option, allowing finer control over oscillation in larger/noisier cells.

Why Noise occurred in Previous versions of software UHPC systems use multiple
precision shunt resistors that dynamically switch based on the magnitude of current. This
maximizes resolution and accuracy. However, during extremely low-current CV holds,
where voltage regulation is highly sensitive, switching between these resistors can
introduce a feedback loop.
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A small voltage deviation (tens of yV) may trigger a range switch.  If the correction
current needed is just above the lower range limit, the system may jump back and forth
between ranges.

This can appear as oscillations or noise during CV holds. This behavior is most
noticeable in medium to large cells (21700s, pouch cells) where even minor corrections
exceed the capacity of lower resistor ranges.

UHPC Current Ranges by Model Each UHPC module includes the following current
measurement ranges:

UHPC 2A - 200 pA, 2 mA, 20 mA, 200 mA, 2 A
UHPC 10A - 100 pA, 1 mA, 10 mA, 100 mA, 1 A, 10 A
UHPC 20A -2 A, 20 A

6. Example Scenario: « When a 2A module switches from a higher current range (e.g. 20
mA) to a lower range (e.g. 2 mA), a small voltage deviation (~10s of V) may occur. ¢
The UHPC attempts to correct this by adjusting the current. But if it needs, say, 2.5 mA
to maintain voltage, and it’s in a 2 mA range, it may jump back to 20 mA.

This can lead to rapid back-and-forth switching, appearing as noise during CV holds.
This behavior is most noticeable in medium to large cells like 21700s or pouch cells,
where even tiny adjustments require more than the lower resistor range can handle.

0.020 4
0.015 4

0.010 4

CAMMMMMMMMML

THR TN NR

0.005 4

0.010 -

0.015

-0.020

— v - v v - v v v v v ¥ A —

1735 17.40 1745 1750 17.55 1760 1765 17.70 17.75 17.80 1785 1790 1795

Run Time hours Normalize/Zero Setup

7. Dynamic Current Management « Enable Dynamic Current in UHPC Control

8. Navigate to UHPC Control Settings — System Configuration — Features. * Select
Enable Dynamic Current (Configure CV Ranges). « Configure Resistor Management ¢
Disable lower ranges that may cause oscillation during CV. « Save changes.
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Hardware Features Limits = Notifications | Email Notifications | Advanced

(O] Append Data Settings Configure
) j v Enable APl Communications onfigure
Q | Additional data output
Q ‘ v Append Channel Number # SigFige 2
[ @ | | Append System Name
o ‘ Seven day backup
MANAGE CV RESISTORS
© | v Increment run-time while suspended == e i e
[;QJ T TR Configure ] \ : T’,‘I,."}:H‘.‘j Lo '
© | v Daily check for Updates A
2A Systems Resistors
L 07] EIS data file location Configure
Q | dvdt and didt # of points to average s i
Q | Disable Interpolation
L 0 J Display Temperature in Fahrenheit
9. Important: The decision to disable specific resistors should be based on:
Cell capacity * Expected self-discharge current « Voltage regulation sensitivity * Time
scale of the CV hold For larger cells (e.g., 21700 or high-capacity pouch cells): « These
may require slightly higher correction currents. In these cases, using a mid-range current
resistor (e.g., 20 mA or 200 mA) might yield smoother results.
For smaller cells (e.g., coin cells): « The lower current ranges (e.g., 200 yA or 2 mA) are
typically appropriate and do not need to be disabled.
10. Integrating OCV with CV Holds in UHPC Protocol To prevent skipped steps and improve

consistency, the new workflow allows you to capture the Open Circuit Voltage (OCV)
before running a CV hold. Step Sequence

Example 1. OCV Step * Captures the cells voltage as a variable (e.g., Var01) using
Update Variable Action. 2. CCCV Step (Charge or Discharge) * Uses the captured OCV
variable as the Upper or Lower cutoff voltage. « Example: « For discharge: cutoff = Var01
* For charge: cutoff = Var01

Why This Matters « Ensures the CV hold starts relative to the actual measured state of
the cell. « Standardizes testing across cells with slightly different initial voltages. ¢
Prevents skipped CV steps:

In past software versions, a small overshoot or voltage drop (+-0.005 V) could cause the
next CV step to be skipped, since the target cutoff was already reached. « Capturing
OCYV as a variable avoids this problem and guarantees the CV step runs as intended. *
UHPC moves across 0 A without interrupting the CV step, ensuring stability when
crossing current directions.
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Protocol Control Step(s) + TSI SR @ Step Control Conditions
1 ¢ Constant Current Charge 1 A * 10 42 v Action - When
2 i Open Circuit Storage : Endstep - step time econd
3 i Constant Current Discharge 1A ~l10 3v ——— - = e =Y
{4 % Open Circuit Storage ]\ =
5 1 CC-CVCharge 1 4 =+ t0o vao1y or & 22 v | Fr——
[6 t cccv Discharge 1 A * to var0l V] ( Update Variable & voltage vi= v VA v )

volta

Current
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11. Seamless Current Direction Switching in CCCV Steps « UHPC will seamlessly switch
between positive and negative current during any CCCV step. ¢ If voltage fluctuations
cause the current to change direction, the UHPC will apply whichever current is
necessary to maintain the target voltage.

12. See the example below, which shows the UHPC sourcing negative current during a
CCCV charge step to maintain the target voltage.

372605

3.72595 4

3.72585

T T T
0023 Q030 0035 0040 Q.045 0.050 0055 0.060 0.085 0070 007s

Run Time hours Normalze/Zero Setug

Axes Export data c! s Cell Dt yde Dats v Charge v Discharge  Rest KA
L & |

Q050
0045
0.040 4
0035
0030 4
o0es
Q020
o0s
0010
0.005
0.000 ——
0.005 3
0.010 3
0015
0.020
0025

0.030

T T T
0025 0030 0035 0040 0045 0050 0055 0060 0085 Q070 QO7S 0080 Q085 0090 0.095

Run Time hours Normalge/Zero Setup

13. Summary and Best Practices Summary:

Issue: Oscillations or skipped CV steps caused by resistor switching and overshoot/drop.

* When: Most noticeable during self-discharge testing of larger cells.
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Solution: *« Use Dynamic Current to disable lower ranges. * Add an OCV step to update
voltage as a custom variable and use it as the cutoff voltage in your next CV step. *
Result: Stable, accurate CV hold with reliable self-discharge data.

Best Practices: * Use improved CV Hold for self-discharge testing and QC screening. ¢
Disable lower ranges for larger cells where oscillations may occur. * Keep lower ranges
enabled for small cells to maintain accuracy at low leakage currents.

2.10 Minimizing Channel Noise During CV Holds

-0.5 4

Current (A)

1.

0.5

0.0

UHPC Software: Minimizing Channel Noise During CV Holds When performing CV
(constant voltage) holds, particularly for self-discharge measurements, you may observe
small oscillations or instability in the current signal. This is often referred to as “channel
noise” and can impact the precision of long-duration tests, especially when working with
low-leakage cells. Understanding the source of this behavior and how to manage it will
help ensure accurate and stable readings across a range of battery formats and test
conditions.

Why This Happens? UHPC systems are equipped with Multiple precision shunt resistors
that dynamically switch based on the magnitude of current, optimizing resolution and
accuracy. However, during extremely low-current CV holds, especially where voltage
regulation is sensitive, switching between these resistors can introduce a feedback loop.

UHPC Current Ranges by Model Each UHPC module includes the following current
measurement ranges:

UHPC 2A - 200 pA, 2 mA, 20 mA, 200 mA, 2 A

UHPC 10A - 100 pA, 1 mA, 10 mA, 100 mA, 1 A, 10 A

UHPC 20A <2 A, 20 A

Example Scenario: « When the system switches from a higher current range (e.g. 20
mA) to a lower range (e.g. 2 mA), a small voltage deviation (~10s of yV) may occur. *
The UHPC attempts to correct this by adjusting the current. But if it needs, say, 2.5 mA
to maintain voltage, and it’s in a 2 mA range, it may jump back to 20 mA.

This can lead to rapid back-and-forth switching, appearing as noise during CV holds.

This behavior is most noticeable in medium to large cells like 21700s or pouch cells,
where even tiny adjustments require more than the lower resistor range can handle.

1 0.03 4
0.02 +
< 0014
g
S 0.00 -
o
-0.014
0.02 4
ey p—————p——— e ————r—t———p—] : 0 . . . :
0 20 40 . 60 80 100 85 90 95 100 105 110
Run time Run time
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Recommended Workaround To reduce channel noise during CV holds: « Access the
Custom Dynamic Current Values in the UHPC Control System software. This
workaround requires entry into password-protected advanced configuration pages. Use
PW “NovonixHPC”

For certain cell types and test conditions, consider disabling one or more of the lowest
current ranges (for example: 200 pA, 2 mA, or 100 pA) to prevent excessive range-
switching. ¢ This allows the system to remain stable in a higher current range that can
accommodate minor voltage corrections without overshooting.

@ble Custom Dynamic Current Values Range Down at (&) Range Up at (&)

20A Resistor

2A Resistor

200mA Resistor

20mA Resistor

v 2

10A Resistor

6.

v 2mA Resistor

=}
oo

=]
o
=]
o

o
Q
S
o
o
(==

o
Q
=]
(=]
o
(=]
(=]
o

nnnA

OMA Resistor 0.00018

o
w

Important: The decision to disable specific resistors should be based on: « Cell capacity °
Expected self-discharge current « Voltage regulation sensitivity « Time scale of the CV
hold For larger cells (e.g., 21700 or high-capacity pouch cells): « These may require
slightly higher correction currents. In these cases, using a mid-range current resistor
(e.g., 20 mA or 200 mA) might yield smoother results.

For smaller cells (e.g., coin cells): « The lower current ranges (e.g., 200 yA or 2 mA) are
typically appropriate and do not need to be disabled.

Issue: Oscillating or noisy current signal during CV holds °

Cause: Resistor switching loop due to micro voltage adjustments triggering current
range shifts « When It Occurs: Most common during CV holds for self-discharge testing ¢

Suggested Fix: » Use software to limit resistor switching « Disable lower current ranges if
voltage corrections require more current than they allow « Adjust based on cell size and
expected current leakage
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3. Software — UHPC Plot

This section covers all guides related to the UHPC Plot software application, including exporting
data, adjusting cycle settings, normalizing data, and viewing graphs.

3.1 How to Export Cycle Data from UHPC Plot

1. UHPC Software — How to Export Cycle Data from UHPC Plot This guide offers a
process for exporting cycle data from UHPC Plot into a CSV file, making data
management more efficient. Click "File" in UHPC Plot.

| UHPC Plot
ings  Help

-= a *. C Show cycle(s): € E Confirm Reset Gradient C

(=] Generic Cell 1_Black Axes Export data c ! ® CeliData = CycdeData  Chg | |Dis v X =281
(=] Generic Cell 1_Black2 s
[===] Generic Cell 2_Blue

< N 18] K

(=] Generic Cell 2 Blue2 o

<

[&===] Generic Cell 3_Red

X A T T
P [ O ORE R

<

[===] Generic Cell 3_Red2

Voltage

2. Click "Save" Click "Combine output files from different cells" if you want all data in a
single CSV file. Select any checkboxes for the data you want to include in your CSV file.

Novonix | UHPC Plot

[ Filestoettings  Help
m X Cut+O ¥s): € % Confirm Reset Gradient Cycle settinas View
Save i _CubeS |
O Woce o defaut values . : 5
Axes Export data = Cell Data Cycle Data Chg Dis v X -2.8118 Y: 40539

Merge

MultiPanel 42 2
Load file list 414
Save file list | a0
UHPC Control 290 4
UHPC P
rotocol Designer 38 4
Eot
e 373
363
35 3

Voltage
w
w
L

T T T T

Y T T
-2.5 -2.0 -15 -1.0 -0.5 00 0.5 1.0 15 20 25
Cumulative Capacity Ah Normalize/Zero Setup
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Novonix | UHPC Plot

fnExEC

= v == Generic Cell 1_Black
F v == Generic Cell 1 Black2
5 v =) Generic Cell 2 Blue vs Cycle vs Time = vs Time and Cycle V| Capacity (Q)

ine output files from different cells One file per cell will be w
le per cell will be written containing all of the checked options (CycleSummary)
Separate selected traits ( Compares each against time or cycle ) Cycle (Cycle #)

[& v == Generic Cell 2 Blue2 7] % Charge capacey (Qepercent) v Voltage (V')

¥ v == Generic Cell 3 Red V' % Charge energy (‘Ecpercent) ¥ A0/0¢ CA0/V)
[ v == Generic Cell 3 Red2 v/ % Discharge capacity (QdPercent) v/ dvydq (dv/dQ)
V' % Discharge energy (EdPercent’) BTNy (RIMTIEL
v Average charge voltage (‘AvgVc)

V. Average discharge voltage (Avgyd')

v Charge capacity (Qc')

v Charge slippage (SlipC’)

¥ Charge endpoint ('CendPt')

v Charge energy (Ec)

¥ Coulombic efficiency (CE')

v Coulombic inefficiency (‘CIEY)

V' Coulombic inefficiency/hour (‘CIERr)

v Deltav (aV') One multi-column file wi

3. Click "Generate Files" Save the CSV file in your preferred folder with your chosen

filename.

@ Generic Cell 2_Blue2 ] 2024-07-05 3:36 PM Microsoft Excel C... 1

. 89 Generic Cell 2_Blue2-T_Vdrop @ 2025-03-052:33PM Microsoft Excel C...

& B3 Generic Cell 2_Blue-T_Vdrop @ 2025-03-05 2:33 PM Microsoft Excel C...
" @3 Generic Cell 3 Red ° 2024-07-05 3:36 PM Microsoft Excel C... 1
@ Generic Cell 3_Red2 @ 2024-07-05 3:36 PM Microsoft Excel C... 1,

2 B3 Generic Cell 3_Red2-T_Vdrop [©] 2025-03-05 2:33 PM Microsoft Exce! C...

2 @ Generic Cell 3_Red-T_Vdrop @ 2025-03-05 233 PM Microsoft Excel C...

* 63 PlotData Generic Files-CycleSummary ] 2025-03-052:33 PM Microsoft Excel C...
2 @ PlotData Generic Files-DetailedVQ ] 2025-03-052:33PM Microsoft Excel C... 1

Product_Photos #

File name: N
Saveas type: CSV files (* N

e Folders [E Cancel

h oint (‘Ze

V! Percent capacity fade (‘CapacityFadePercent’)

Capactty vs Voltage (discharge) for each cycie ("innn"-Qd_V0.csv")

dQ/dV vs. capacity for each cycle (“nnnn-dQdv_Q-Cycle.csv’)

dQydV vs. capacity for each cycle, capacity zeroed ("nnnn-dQdv_Q-Cycle_QcZero.csv")

dQ/dV vs. voltage for each cycle ("nnnn-dQdv_V-Cycle.csv’)

dv/dQ vs. capacity for each cycle ("nnnn-dvdQ_Q-Cycle.csv™)

dv/dQ vs. capacity for each cycle, capacity zeroed (*nnnn-dvdQ_Q-Cycle_QcZero.csv")
v Voltage drop during storage vs. time ("nnnn-T_vdrop.csv')

dQ/dV vs. capacity (“nnnn-dQdV_Q.csv")

dQ/dV vs. voltage ("nnnn-dQdV_V.csv)

dv/dQ vs. capacity (‘nann-dvdQ_Q.csv)

Voltage vs. capacity (nnnn-VQ.csv)

Select All Unselect Al saved data output units:  mAh * | Reference cycle number 2 Save Setup as Default

#erEEE LB LI - =

4. Click "Save" Click "close"

UHPC Knowledge Base | Page 43



avrion

Battery Labs
vy
“Avgvd)
file generation complete
|
(CIERr) -
One multi-column file will be written per cell for each of the checked optiol
Capacity vs Voltage (discharge) for each cycle (‘nnn"-Qd VO.csv)
v dQ/dv vs. capacity for each cycle ("nnnn-dQdv_Q-Cycle.csv’)
T
da/dV vs. capacity for each cycle, capacity zeroed (nnnn-dQdv.Q-Cycle.Q
dQ/dv vs. vohtage for each cycle (nnnn-dQdV.V-Cydle.csv')
dv/dQ vs. capacity for each cycle ('nnn-dvdQ_Q-Cycle.csv)
ipCpercent) dv/dQ vs. capacity for each cycle, capacity zeroed (nnnn-dvdQ_Q-Cycle Q
endptpercent) ¥ Voltage drop during storage vs. time ("nnnn-T_vdrop.csv")
(slipDpercent) dQ/dV vs. capacity ("nnan-dQdV_Q.csv)
(Dendptpercent) dQ/dV vs. vohage (nnnn-dQdV._V.csv')
»oint (ZeroedCendPt') AVIAO ve eanacity frnnn-dUdO O cet
Bluez-1_Vdrop 9 20250303 233 PM Microsoft excel C...
Blue-T_Vdrop (] 2025-03-052:33PM Microsoft Excel C...
Red (] 2024-07-05 336 PM Microsoft Excel C... 161
Red2 ] 2024-07-05 336 PM Microsoft Excel C.. 1,60
Red2-T_Vdrop Q@ 2025-03-05 233 PM Microsoft Excel C... —
One multi-column file will be writter
Red-T_Vrop <] 2005-03-05 233 PM Microsoft Excel C...
ic Files-CycleSummary & 2025-03-05 233 PM Microsoft Excel C... £ [ capacity vs Vokage (discharge) fc
ic Files-DetailedVQ (] 2025-03-05 233 PM Microsoft Excel C. 590 | dQ/dV vs. capacity for each cycle

dQ/dV vs. capacity for each cycle,
dQ/dV vs. voltage for each cycle |
]| dvzda vs. capacity for each cycle
~ || [ dv/da vs. capacity for each cycle,
! Voltage drop during storage vs. t

da/dV vs. capacity ("nnnn-dQaV_
Cancel dQ/dV vs. voltage (‘nnnn-dQdV.y
dv/dQ vs. capacity ('nnnn-dvdQ_(
Voltage vs. capacity (nnn-vQ.csy

ipacity fade (‘CapacityFadePercent’)

5. Open your "Windows File explorer" Select the CSV file you created in the previous
steps.

SRR One multi-cell file will be written containing all of the checked options (CycleSummary)
=) Generic Cell 1_Black2

Separate selected traits ( Compares each against time or cycle ) Cycle (‘Cycle #)
=] Generic Cell 2 Blue |Llvs Cycle vs Time ® vs Time and Cycle V| Capacity (Q)
= Generic Cell 2_Blue2 ;H 1% Charae capacey {Qcosicent) 1 i Voltage (V)
=] Generic Cell 3 Red =
B el *
<« > M G O OneDrive > Cameron-NovonixLTD > Onboarding - UHPC > Search Onboal
Onw- ¥ @ @ B W Mser = vVews e
> Name a Status Date modified
5 @) Onbosrding- Learning more with UHPC © 2025-01-27 1:26 PM
< @) PlotData Generic Files-CycleSummary ] 2025-03-05 233 PM
g B8] PlotData DetailedVQ ] 2025-03-05 2:33 PM
. B2 plotoat ycleSummary ) 2025-03-05 304 PM
B PlotDataOnbosiding-DetailedVQ ] 2025-03-05 3:04 PM
’ 3l Sample Protocol 204 Preship Test Full - Software Onboarding (] 2024-10-02 422 PM
’ B Sample Protocol_CE_Measurement_Custom_Variablest c] 2025-01-28 11:55 AM
’ 3l sample_Protocol CE_measurement- Custom Variables_Set Temperat... © 2025-01-28 11:55 AM
i Bl Sample_Protocol CE_measurement- Custom Variables2_Set Tempera... © 2025-01-28 11:55 AM
g [Bll Sample_Protocol_CE_measurement- Software Onboarding [c] 2024-10-02 422 PM
| 2 [8) UHPC Connection Diagram Hardware Onboarding (] 2024-10-02 422 PM
d [ UHPC Hardware- How to Power Cycle UHPC Hardware 3.1 ] 2024-10-02 423 PM
% [2) 10 Linrara. Limasom Daras HLIDE Linediara 33 o (PR PR
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) Average charge voRtage (Avgve)
v Average discharge vohage CAvgVE
| Charge capacty (Q€)

V Charge slippage ($5pC)

| Charge eadpoint (CendPt)
 Charge energy (EQ)

' Coutombic efficiency (CEY

| Contombic inefficency (CIET

¥ Coombic ineficncy/Mour (OER)

v/ Dersv cavy
' Discharge capaciy (Qd)

V Discharge skppage (SipD) Capaciy vs VoRage (discharge) for esch cyce Cnnnn™-Qd_VO.csv)

¥ Discharge endpowt (DendPr) SQUAV vi. capaciy for each cyde ('nnn-dQdV. Q-Cyce.csv')

¥ ischarge energy (Ed) dQUA vs. capaxity for each cycle, capacity eroed (nonn-dQdV,Q-Cycie.Q
 Energy etfciency (E) dQ/dV vs. voRage for each cycie (nnn-dQdV.V-Cydesv)

V Fade (Fade) /0 vs. capacity for each cyde (onn-dvd_Q-Cydlecsv)

/| Percent charge slppage (SlipCpercent) 4v/0Q v5. capaciy for each cyde, capacity zeroed (nonn-dNdQQ-Cycke.Q

V' Percest charge endpoint (CendPpercent) ¥/ Vokage drop during storage vi. time (e

. Vrop.sv)

v Pescent discharge sippage (SipOpercert)
¥ Percent discharge endpoiet (DendPtPescent)
 Zerced Bercent charge endpoint (ZerordCenddt)

1 Zeroed percent discharge endpoint (ZeroedDendet)

9Q/dV v capacity (" nonn-0Qdy
dQUdV v5. vokage ('nana-dQdY.

)

v/dQ

apacty (hann-0vdQ_Q.csv)

Vokage vi. capacity (nmn-vQcs)

 Percent capacky fade (CapactyfadePercent)

SelectAll | UnseectAl | Saved data output umits: | mAh * Reference cyde number 2

SpedfecrsARPERA0EE0

o B Qs e

§

6. You now have a CSV file containing all the UHPC metric data you selected in the
previous steps.

1g-CycleSummary v £ search "
sview View Automate Help  Acrobat © Con

- Bwepte == ) B BB 8=E I iy O S | B3 B

g Erin~
ac = <o <9 o  Conditional Formatas Cell  Insert Delete Format Sot& Find & Add-ins | Analyze  Create
o $-% 92} Formatting v Teblev  Styles v v v - © Clear~ Filter v Select~ Data aPDF

1 Alignment 1 Number 1 Styles Cells Editing Sensitity  Add-ins Adobe Acrobat

B cc <D CE CF (<) a (<) K L w™ N
Generi
pl ZeroedCendPt ZeroedDendPt CapacityFadePercent Time (hr] QcPercent  EcPercent  QdPercent EdPercent  AverageC!

-96.78325197 0 -0.476875669 -2.659380553 -0.013041253 0 6.5346056 0 0 8266963452 80.97003603 0 3.601821476

0 0.476875669 0 0 0 100 22.320775 100 100 100 100 3.749349662 3.677428178
0.135194389 0.145152236  0.145152236  0.00371483  0.003969519 -0.0096242 38.1183389 100.0688786 100.059014 100.0729888 100.0824191 3.748982721 3.677775673
0.173169119 0.108123326 0. 0. 0. -0.072304447 53.9216778 100.1114492 100.1026627 100.1033395 100.1130435 3.749021408 3.677785532
0.194196138 0.088341433 0. 0. 0. -0.06945912 69.7283556 100.1381981 100.1305248 100.1195317 100.1274388 3.749065334 3.67771843
0.206784604 0.076156675  0.417773669  0.005681964  0.011424974 -0.065629377 85.5371111 100.1535191 100.1467943 100.131413  100.137033 3.749098797 3.677634734
0.221369125 0.06925544  0.48702911 0.006082713  0.013318922 -0.056425077 101.346975 100.1632002 100.1569155 100.1364289 100.1392458 3.749118019 3.677531156
0.232136659 0.062276282  0.549305392  0.00637858  0.015022009 -0.053176099 117.1573194  100.1673296 100.1616416 100.1387235 100.1390961 3.749137888 3.677441849
0. [X 0. 0. 0.016642513 -0.050552588 132.9671389 100.1659291 100.1604565 100.1316498 100.1285526 3.749145142 3.677313467
0.249364378 0. 0.662255: 0. 0.018110885 -0.04828198 148.7766306 100.1652321 100.1605222 100.1295581 100.1236774 3.749172372 3.677214602
0.256112834 0.051078167  0.713333581  0.00703739  0.019507734 -0.045777085 164.5851556 100.1591438 100.1552039 100.1234124 100.1151515 3.749204734 3.677125223
0.267409488 0.049248004  0.762581584  0.007347796  0.020854533 -0.03916327 180.3926472 100.1539701 100.1504398 100.1144866 100.1037364 3.749220358 3.677032402
0.270903158 0.046204045  0.808785629 0.007443794  0.022118088 -0.044119702 196.1987722 100.1451161 100.142234 100.1045778 100.0913572 3.74924321 3.676943352
0.266135291 0.045214074  0.853999703  0.007312784 0.02335457 -0.051674855 212.0028778  100.133975 100.1317739 100.0911813 100.0748829 3.749271643 3.676829174
0.274757994 0.042347244  0.896346948 0.007549716  0.024512652 -0.034808462 227.8050306 100.1224965 100.1206379 100.0788668 100.0599949 3.749282962 3676734387
0.271527082 0.041026894  0.937373841 0.007460938  0.025634626 -0.045751956 243.6045833 100.1055695 100.1039089 100.0631432 100.0413278 3.749290202 3.676626782
0.284586366 0.041356543  0.978730384  0.007819777  0.026765615 0029178042 259.4030583 100.1004343  100.099298 100.0543644 100.0304331 3.749310996 3.676547782
0.292166879 0.038194217  1.016924601 0.008028072  0.027810123 -0.031598858 2752000111 100.0901495 100.0894543 100.0459236 100.0203725 3.749327053 3.676489952
0.292852817 0.037083869  1.054008471  0.00804692  0.028824266 -0.037610257 290.9946528 100.0763996 100.0761592 100.0317733 100.0038206 3.749343216 3.676399816
0.296766901 0.035646871  1.089655341  0.00815447  0.029799111 -0.032773386 306.7874611 100.0644781 100.0644712 100.0200147 99.99000262 3.749349493 3.676325518
0.295891099  0.03705553  1.126710871 0.008130405  0.030812479 -0.039202569 322.5783639 100.0530514 100.0535533  100.00648 99.97423507 3.74937284 3.676242853
0.303184142 0.036878876  1.163569748  0.008330801  0.031821016 -0.030538072 338.3668361 100.0393869 100.0401891 99.98886342 99.9541793 3.749377544 3.676151778
0.293472519 0.035027431  1.198617179  0.008063948  0.032778921 -0.046281216 354.1518361 100.0167018 100.0188669 99.96786235 99.92974817 3.749431479 3.676027383
0.297392717 0.034967352 1.23358453  0.008171666  0.033735183 -0.032064623 369.9345417 100.0026719 100.0044556 99.95243927 99.91229471 3.74941424 3.675951558

3.2 How to Export a UHPC Data File from a Single Graph

1. UHPC Software — How to Export a UHPC Data File from a Single Graph in UHPC Plot
This guide offers a method for exporting data from a specific graph in UHPC Plot,
ensuring you can easily save and access your data in CSV format. Click "Export Data"
on the graph you want to save as a data file. In this example, I'm selecting the graph
displaying Coulombic Efficiency data.
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Manage Views

c 8 CellData = Cycle Data

E Confirm Reset Gradient Cvcle settings  Views:  Client success  ~

! ® Cell Data Cycle Data Chg Dis v Both X: 27260 Y: 34774 Axes

14 3
133
1.2 5
114
1.0 3
09 3
08 3
07 3
06 3
05 3
04 3
03 4

S5 S8

Coulombic Efficiency

02 3
0.1 3

T T y T y y 00 T
1.0 05 00 05 10 15 20 25 5 10 15 20 2!

e Capacity Ah Normalize/Zero Setup Cycle Number No

2. Save the CSV file in your preferred folder with your chosen filename. Click "Save"

ey e s o+ ey - e R —— |
@ Generic Cell 2_Blue-T_Vdrop @ 2025-03-05 3:04 PM Microsoft Excel C.., (
@ Generic Cell 3 Red @ 2024-07-053:36 PM Microsoft Excel C... 1 |
@ Generic Cell 3_Red2 @ 2024-07-05 3:36 PM Microsoft Excel C.., 1 !
@ Generic Cell 3_Red2-T_Vdrop @ 2025-03-05 3:04 PM Microsoft Excel C...
6 Generic Cell 3_Red-T_Vdrop Q 2025-03-05 3:04 PM Microsoft Excel C... F
B PlotData Generic Files-CycleSummary 2 2025-03-05 2:33 PM Micreseft Excel C..
@ PlotData Generic Files-DetailedVQ (] 2025-03-052:33 PM Microsoft Excel C... 5
“ a1 -~ INIE A AL 304 D88 S hiacmom PR '

£
z %

&
&
Canced x|
o
o
o
2
]
£
S
2
=
| @3 Generic Cell 1_Black-T_Vdrop (] 2025-03-05 3:04 PM Microsoft Excel C. ¥

@2 Generic Cell 2_Blue @ 2024-07-05 3:36 PM Microseft Excel C 11

B3 Generic Cell 2_Blue2 ° Microsoft Excel C. 1|

83 Generic Cell 2_Blue2-T_Vdrop 2] 2025-03-05 3:04 PM Microsoft Excel C.

@ Generic Cell 2_Blue-T_Vdrop (<] 2025-03-05 3:04 PM Microsoft Excel C.

63 Generic Cell 3 Red (] 2024-07-05 3:36 PM Microsoft Excel C. 1

69 Generic Cell 3_Red2 @ 2024-07-05 3:36 PM Microsoft Excel C. 1

[ ] 83 Generic Cell 3_Red2-T_Vdrop @ Microsoft Excel C...
@3 Generic Cell 3_Red-T_Vdrop ] Microsoft Excel C -
B3 PlotData Generic Files-CycleSummary e Microsoft Excel C

7 PlotData Generic Files-DetailedVQ Microsoft Excef C s

O e e - 203¢ 73 5 2aemea lirmente Eent

File name: |

Saveas type: CSV files ("csv)

A Hide Folders

3. Click "close" Open your "Windows File explorer"
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114
10 3
09

038 3
07 3
06 3
05

04 3
03 3
02

0.1
T T T T 00 T T
-1.0 -05 00 05 5 10

Coulombic Efficiency

RN - VP SRR SR

Export complete

T T T
-25 -20 -1.5

Cumulative Capacity Ah Cycle Nu

Axes Export data c ! cell Data [ Cycle Data ) fxes Export data c a
S5 = = - $-8-—90-90-8-89-8 454 = = =
0 l 40
5 35

Ah

0 30
5 25
g
0 2 20
8
3
s $ s
2
0 Al 10
*| 32 * o4
31 03
30 02
29 o1
28 d : : : ; : 00
25 20 15 -10 05 00 05 10 15 20 25
Cumulative Capacity Ah Normalize/Zero Setup
Axes epotdata (G I celvata (m cyce Data X 242053 V. 02799 Axes

Ah
w B
& o

i

Ah
w
o B
L

£ £
3 20 2 20
o o
] o
4 o
& 15 2 15 -}
[ 4 £
z 8
10 3 3 Old - File Explorer % Onboarding - UHPC - File Exp... 3 10
os Be ; 054
. == e ==
s 10 I 35
cycle

go —edesfan e

4. Select the CSV file you created in the previous steps. You now have a CSV file
containing the data from your selected graph in Plot.
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=] Generic Cell 1_Black Axes Export data U ® CellData | |CycleData | Chg | |Dis v X 27260  Y: 34774 Axes. Export data U u
[E==] Generic Cell 1 Black2 2 14
(=] Generic Cell 2_Blue 4 [ 13
=) Generic Cell 2 Blue2 > i: “‘:
[E==] Generic Cell 3 Red - o x
. Onboarding - UHPC % + -
[&==] Generic Cell 3 Red2
€« ™ @ O OneDiive > Cameron-NovonixLTD > Onboarding - UHPC > Search Onboarding - UHPC Q
® New % @ B B W MNsr: = Vw (B Details
Name - Status Date modified Type
" Welcome Package-UHPC ] File folder
[8) Client Success- UHPC Customer Onboarding Process o Adobe Actobt D.
) eDmJ’ESY ) Microsoft Excel C
[8° Gelric ceData) B Mictosoft Excel C.. | |
B3 Generic Cell 1_Black @ Microsoft Excel C ke
B9 Generic Cell 1_Black2 ] Microsoft Excel C.
83 Generic Cell 1_Black2-T_Vdrop @ Microsoft Excel C
B Generic Cell 1_Black-T_Vdrop ] Microsoft Excel C i
33 Generic Cell 2_Blue ] Microsoft Excel C
69 Generic Cell 2_Blue2 [] Microsoft Excel €
63 Generic Cell 2_Blue2-T_Vdrop @ I
B3 Generic Cell 2_Blue-T_Vdrop [c] -
87 Generic Cell 3_Red @ Microsoft Excel C.
69 Generic Cell 3_Red2 @ Microsoft Excel C.
37ftems  1item selected 4.63KB  Available on this device E} Q
TR . T ————— T2 § .
@ Autoswve @ o) YD~ G T GenericCEData v £ search

File ~Home Insert Pagelayout Formulas Data Review View Automate Help Acrobat

Ty A AptosNarow <11 | A" A" = v W WopTet General ] i< @ [ﬁ’/ & = E Z AutoSum  ~ %V
Deopy ~ = == ? « ional Fon 1 Fon Era~
P2 Sromurine | © 7 U |Bc|@-A ) E = | Buemaces - | $ 0% 3 [B 8| OO N e | TR e e
Clipboard [ Font 5 Alignment 5 Number 5 Styles cells Editing
c2 v i fx
A B c 3 F G H l ) K

1 |Date: 2025-03-05 15:11:27
2 |Version: 2.12.2
3 [Generic Cell 1_Black Generic § g Generic Cell 2_Blue Generic Cell 2_Blue2
4 [cycle Cycle Number Coulombic Efficiency Cycle Cycte Number Coulombic Efficiency Cycle Cycle Number Coulombic Efficiency Cycle Cycle Number
5 1 1 [} 1 0 1 1 0 1 1
6 2 2 0.989622029 2 0.989240872 2 2 0.995253876 2 2
7 3 3 0.993435326 3 0.993441736 3 3 0.998550447 3 3
8 4 4 099514 4 0.995248489 4 4 0.998919079 4 4
9 5 5 0.996131842 5 0.996252343 5 5 0.999116072 5 5
10 6 3 0.996718536 6 0.996783751 6 6 0.999237413 6 3
n 7 7 0.997149404 7 0.997351354 7 7 0.99930609 7 7
2 8 8 0.997406563 8 0.997511487 8 8 0.999375653 8 8
13 9 9 0.997634154 9 0.99774044 9 9 0.999405618 9 9
14 10 10 0.997801418 10 0.997920752 10 10 0.999461136 10 10
15 1 1 0.997926296 1 0.99798459 1 1 0.999487142 1 1
16 12 12 0.998004244 12 0.998104745 12 12 0.99950532 12 2
7 13 13 0.998004211 13 0.996216539 13 13 0.999535683 13 13
18 1 14 0.998194791 14 0.998377979 14 1 0.999545398 14 14
19 15 15 0.998270652 15 0.998316353 15 15 0.999574066 15 15
20 16 16 0.998310729 16 0.996396416 16 16 0.999567157 16 16
21 17 17 0.998363313 17 0.998413627 17 17 0.999583723 17 17
22 18 18 0.99839%15 18 0.998452755 18 18 0.999615423 18 18
2 19 19 0.998451421 19 0.9985255 19 19 0.999626462 19 19
24 20 20 0.99848367 20 0.998532652 20 20 0.999640816 20 20
25 21 2 0.998516867 21 0.998614383 21 21 0.999626485 21 21
26 2 2 0.998529211 22 0.998609242 22 22 0.999628154 2 2

3.3 How to View Only One Graph in UHPC Plot

1. UHPC Plot- How to View only one graph This guide explains how to view only one graph
on the UHPC Plot platform. By following the steps, users can easily filter out unwanted
graphs and focus on a specific test. From the UHPC Plot home screen. ¢ Click the View
File Separately Button (Looks like 6 rectangles)
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Novonix | UHPC Plot
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2. Once in the View File Separately tab. Navigate to the left part of screen. « Uncheck the
tests that you do not want to view by clicking its box.

Novonix | UHPC Plot

File Help

AGID AN C sovocee: ¢ B confirm Reset Gradient Cycle settinas Chart settinas

V== Generic Cell 1_Black Axes Export data G ! = CeliData | CydeData Chg | |Dis viBoth X: 00000  ¥: 0.0000 Axes Export data c!
] 5 T w1 Ty
£ ¥ [5==) Generic Cell 1 Black2 30 030
s (=) Generic Cell 2 Blue L o BREE
5 v (== Generic Cell 2 Blue2 020 020
B v [0 Generic Cell 3 Red 015 015 3
& v [==) Generic Cell 3.Red2 o.10 0.10 3
005 005
000 000 3
. 005 w0057
£ z
g 010 £ 0103
C 015 O 0159
-0.20 4 0.20 3
025 -0.25 §
030-________‘_____________________________ 030 4
T T r T T T
o 100 200 300 400 500 600 700 o 100 2
Run time hours Normalize/Zero Setup Run til
Axes Export data c ! = Cell Data Cycle Data Chg Dis ¥ Both X: 0.0000 Y: 0.0000 Axes Export data c !
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3. You should now see only one plot, which is the test that still has its box checked. The
default plot is Current vs Runtime. If you leave the tab, it will return to this graph. You
can select the metrics for your Y & X axes as you would for a graph on the home screen.
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3.4 How to Normalize Charge Slippage by Cell Capacity

1. UHPC Software- How to Normalize Charge Slippage by the Capacity of the Cell in
UHPC Plot This guide provides a method for normalizing charge slippage relative to cell
capacity in UHPC plot, enabling users to gain a clearer understanding of performance
metrics. Users can effectively visualize charge slippage as a proportion of charge
capacity, facilitating better analysis and decision-making. Set "Charge Slippage" as the
Y-axis and plot it against "Cycle Number" on the X-axis. In this example, I'm analyzing
three cells and focusing on cycles 3 through 20.

Novonix | UHPC Plot
File  Settings  Help.
) R G S ses | oponama | CIE  cenowa 8 Geeons X s v 2 (G|
1000

E v (=) Generic Cell 2 Blue

v [E=5) Generic Cell 3 Red

av
Average Charge Voltage
Average Discharge Voltage

gwfﬁ’*

Charge Capacity
Charge Capacity Fade
Chasga Endpoint Capacity

e Number
Discharge Capacity 2
cponcs UM cooms w ceom  Discharge Capacity Fade e | [oeeas | C' M Dicwoss Goseons
. Discharge Endpoint Capacity
S—+—+—+—+ e e e+ Discharge Energy

Discharge Slippage

Inter Cycle Capacity Fade

Run Time

28

2. Click "Normalize/Zero Setup" Click "Normalize Y Axis by Same Cycle" to normalize the
Charge Slippage data relative to the data from the same cycle. In this case, we're
interested in understanding what portion of the cell’'s capacity is affected by the Charge
Slippage. The cells capacity will degrade with each cycle.

WA AMC oo

el

v [E) Generic Cell 3 Red ance

oponars | CIE conomn = cyceout
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Novonix | UHPC Plot
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[l | v s setings [ avis Settings || contiom | | meset Gradsent Cucle settngs | views:  DefautView  + (| Manaae Views
Normalizing and Scaling Zeroing and Shifting Cell Data (8] Cycle Data X 14836 v 21233 axes opotcss (I conoata w cycle Oata
» No Zeroing E 1.0005 Y
Zero ¥ Axis by Reference Cydle
Shift Y Auis by Constant 1.0000
e wach valot o Y 535 by the same Oy 09995 3
o /‘W
¥ Asis Normalization Cycie Data Type Charge Slppage . z ooues /’.4—'—'-"_"'—'_.—
£ om0
g 0975
| £ o990 3
Norm ¥ s by Ref, Cycle Time Norm Y Axis by Same Cycle Time | 1 N
Save changes concel | 09960
" T 09955
— -
. s s 0 w2 " 6 P 20 2 4 i R I
Cycle Number Normalize/Zero Setup Cycle Number Normalize/Zero S
Axes epondats (/P cetoaa (s cyce Data X 125247 v 46978 Axes epondats (I | cenvaa (s cyceData
46
o 45
3 42 g
40 -
i 40
36 L)
Z 4 g
é 32 3| ¢
§ 30 g a2
g 28 g 30
26 28
24 26

3. Click "Charge Capacity" to normalize against, so that Charge Slippage is displayed as a

proportion of the cell's charge capacity. Click "Save changes”
E

Normalization and Zeroing Settings

[ v s settings | x s settings
Normalizing and Scaling
No Normalization
Normalize Y Axis by Reference Cycle

= Normalize ¥ Axis by Same Cycle
Scale Y Axis by Constant

¥ Axis Normalization Cycle Data Type

Norm ¥ Axis by Ref. Cycle Time

ity
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= No Zeroing 1.0005 4
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0.9995
| 09990 3 ,/'/.'.
Charge Capacity . | osses 3
1 ]
& o903
% 09975 3
£
% 0.9970 3
Norm Y ¢ Same Cycle Time g
= 0.9965
Cancel 09960 3
— 09955 3
Yy 09950 3
4 8 10 12 14 16 18 20 2 4 6
Cycle Number Normalize/Zero Setup o
Axes Export data c CellData ® Cycle Data X 12,5247 Y: 46978 Axes Export data c !
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A
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Novonix | UHPC Plot
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4. You should now see Charge Slippage as a portion of each cell’'s Charge Capacity — a
more accurate way to analyze charge slippage. If needed, you can export the data and
perform additional calculations to graph the slippage as a percentage relative to charge
capacity.
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3.5 How to Adjust Cycle Settings for Anode Half Cells CE Data

1. UHPC Software- How to adjust Cycle Settings for Anode Half Cells CE Data in UHPC
Plot This guide provides a step-by-step process for adjusting cycle settings for Anode
half cells CE Data in UHPC plot software. By default, our cycle settings are configured
for Full cells and/or Cathode half cells CE Calculations.

2. Click "Cycle settings" in UHPC Plot Software.
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Chart settings
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3. By default, our Coulombic Efficiency calculations are configured for Full cells and/or
Cathode half cells. Click the "Charge/Discharge" box under Coulombic Efficiency

calculations to toggle ON for Anode half cells. Click "Save changes"

Cycle Settings
Use datafile cycles v Use calculated cycles
v Prompt for calculated cycles on error
Calculated Cycle Settings
V| Charge, Discharge Discharge, Charge
Include First Half Cycle
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Calculated Cycle Settings

V| Charge, Discharge Discharge, Charge
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Coulombic Efficiency Calculations

Discharge/Charge || Charge/Discharge

T T T T T

2 3 4 5 6
Cycle Number

Exit

4. If you have data already plotted, click "OK" and it will process the adjustment and re-plot
your data. You should now be able to see accurate CE data for your Anode half cells.
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4. Software — UHPC Protocol

This section covers guides for the UHPC Protocol software application, including using custom

variables, built-in variables, and creating incremental cycle counters.

4.1 Getting Started with Custom Variables and Functions

1. As of v2.6.0, UHPC Protocol supports creating and updating variables to trigger
conditions within the ‘Step Control Conditions’ text boxes, as well as the ‘Current’ text
box. Example use Users may wish to define Step Capacity as a variable rather than a
static definition. In the example below, a 3-step protocol runs a CC charge, CC-CV
charge and a CC discharge with variable step capacities:

2. Step 1's Step Capacity is saved to VARO1 Step 2 Step 2’s Step Capacity is saved to

VARO02 Step 3 Step 3 uses VARO1 and VARO02 (previous step capacities), to emulate a
C/25 charge rate Throughout Step 1 and Step 2, Step Capacity is saved to VARO1 and

VARO2 respectively.

3. When Step 3 is executed, the Current equation uses custom variables to mimic “C/XX”
where XX is 25, and C is the step capacity saved in step 1 and 2 as VARO1 + VARO2.

Step Control Conditions
Constant Current Charge
Action

: | End step

| Update Variable

Step Control Conditions
CC-CV Charge
Action -

1 Endstep v Anytime ¥

: | Update Variable ~ | Any time

Step Control Conditions
Constant Current Discharge
Action

1 | End step

1|4 v to 42V
When
or Step Capacity - > v
ar Step Capacity | = = || VAROT
1//a v to 42V
When
or step time - = ¥
Step Capacity || = = || VARDZ
(VAROT+VARDZ2)/25 A - to 28V
When
or Cumulative Capacity v < -
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Note Keep an eye on your units. UHPC Protocol will convert all values to root units
before saving.

For example, in the example below for a 1Ah charge. VARO1 would be saved as 1 and
VARO2 would be saved as 1000. Which could result in a 1mA charge in the first image
below, but an attempt to charge at 1000A in the second image below! New Custom
Variables To create new variables, or overwrite an existing variable, select “Create
New”, or select an existing variable from the “Update Variable” dropdown menu: When
“Create New” is selected, a textbox appears. All variables must contain at least one
letter and no spaces.

They should not contain other variable names. The list of newly created Custom
Variables will be erased upon closing UHPC Protocol. To persist Custom Variables,
create them as part of the Default Configuration.

Step Control Conditions

Constant Current Charge T A v to 42V

Action When
: | End step M Or  Step Capacity - s - 1] Ah -
;| Update Variable - Or | Step Capacity » = ¥ VARDI +  Ah -

Step Control Conditions

Constant Current Charge WVARDZ2 | A v to 3NV

Step Control Conditions

Constant Current Charge WVAROT  ma  ~ to av
i | Update Variable M Step Capacity + | = = || VARO1 + | Ah -
: Update Variable - Step Capacity v | = ~ | VAROZ + | mah -

7. Available Custom Variables will also be loaded into the session when Protocols with

8.

existing Custom Variables are loaded.

Note Custom Variables do not need to follow the VARO1, VAR02, VARXX naming
conventions. Users are free to define more intuitive names — STEP1CAP, STEP2CAP
etc. Custom Expressions Additionally, right-side conditions and Current may be
represented with a function containing variables to be executed in real time. Voltage
custom expressions are valid as of UHPC Control 2.8.0.
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Custom Expressions are intended to be used with Custom Variables but can also be
used to execute simple algebra. The following are all valid expressions: 2+ 15+ 5
2+10/(15+5) VARO1 + 0.01 x VARO2 x 8 12 + 7 VARO1 +(0.01*VAR02*8)/(12 + 7) VARO1
VARO3 VARO1/VARO3 - 5 VARO1 VARO4 + 9 VARO1/(VARO4 + 9) The expression below
will be evaluated at the start of the step execution for Current, and throughout the step
for End/Save Step Conditions:

Note that in some cases, expressions cannot be evaluated. For example, some
variables may grow to illegal values over the course of a test. Depending on where the
expression is called, UHPC Protocol manages these exceptions.

Constant Current Charge 1ha v to 42V
Action -~ When
1 End step - or step time v | > VARD1*10 § hours -
Save data - or | AV | > VARD2A5 +5
or | At - > 1) seconds
: | Update variable - or Step Capacity | = = | VARO4 * | Ah -
11. In cases where expressions cannot be evaluated: In the case of current: o The test will

12.

halt in an error state In the case of a right-side condition: o The test may continue while
logging errors of which condition could not be evaluated. This may result in steps
running past their end conditions Info Longer variable names or expressions require
more width and may reduce readability in the program GUI. If you are struggling to read
or write the full expression, you may copy/paste the expression with the help of Notepad.
If Protocol refuses to paste, your expression likely contains illegal characters.

Remember that only alphanumeric characters and basic math evaluators are allowed,
0-9A-Z,./*()+-*. Reducing complexity reduces chances of error. The logic in the code
follows the BEDMAS order of operation, after replacing all variables with numbers. Info
Custom Expressions also support some math functions such as: log(y,x) -- Base y In(x)
-- base e Ig(x) — base 10 exp(x) — e”x abs(x) cos(x), sin(x), tan(x), cot(x), sec(x) To use
math functions, just include them directly in the text box, they will be evaluated at run
time. Try to avoid using custom variables with names that may conflict with any math
functions you use.
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4.2 How to Add an Incremental Cycle Counter

1. UHPC Software- How to Add an Incremental Cycle Counter in UHPC Protocol This
guide provides step-by-step instructions on how to add an incremental cycle counter in
UHPC Protocol. It is useful for individuals who want to track and record the number of
cycles in their CSV files for further analysis. ¢ Right click within the loop or area where
you want to insert the cycle counter.

= T T R
Protocol04* ¥ | +

Default Configuration Create

! ol
Reset Step Limit
Protocol Control Step(s) = eseIep LIS @ Step Cc
1 i Open Circuit Storage I Open Cii
2} Constant Current Discharge 1 A v to 28 v Action
4 3 | Repeat steps belg E times : End:
4 1 CC-CV Charg 10 ox v to 42 v
Save
5 L Ccc-cv Dischargg Double click the control label to change step type | | C/xx ¥ | to 28 V

2. Click "Add step" « Select "Increment Cycle Counter" « Click "ok"

Protocol0d* % | +

Default Configuration Create

Protocol Control Step(s) =+ Reset Step Limits m Step Cc
1 i Open Circuit Storage cc-cv e

2 Constant Current Discharge 1( A - to 28 v
43 i Repeat steps below times bt
4 | CC-CVcCharge 10 ¢~ to a2y : End:
S ! CC-CVDischarge  Loopitems 10 ¢+ to 28 v Endl

Cir save
Delete Del :

Save
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Open Circuit Storage SavedaE ¢
Constant Current Charge
Constant Current Discharge
CC-CV Charge

CC-CV Discharge

Save data ¥

Set Temperature

Increment Cycle Counter

cancel Step S:

Apply ¢

Voltage

3. Drag "Increment Cycle Counter" to set the starting point for cycle counting. « In this
example protocol, 25 cycles will be counted. ¢ Cycle 1 will record Constant Current
Discharge Data only. * Cycles 2-25 will involve CC-CV Charge/Discharge cycles at C/10.
Now, you'll find cycle number data in your CSV file when exporting data from UHPC
Control.

Protocol04* % | +

Default Configuration Create

Protocol Control Step(s) -+ Reset Step Limits ‘m‘ "
1 i Open Circuit Storage !
2 i Constant Current Discharge 1|4 v to 28V
4 3 | Repeat steps below “ times
4} Increment Cycle

5 i CC-CV Charge 10 o~ to 42y

6 : CC-CV Discharge 10 o~ to 28 v
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5. Network Connectivity

This section covers all guides related to network setup, IP address configuration, and
connecting UHPC hardware to new or existing computers.

5.1 How to Manually Change IP Address

1. 110 Simmonds Drive, Dartmouth Nova Scotia, B3B 1N9 www.novonixgroup.com
Manually Change IP Address ¢ In the Windows search bar type "View network
connections" and click. « Right click the unknown network (master controller) This is
sometimes Ethernet 2. Click Properties. ¢ In properties, click the IPV4

- Ethernet 2 -
&! |Upidentificd notuacl | L

&2 A G Disable
Status
Diagnose

® Bridge Connections

Create Shortcut
G Delete

& Rename

& Properties

- Lucakls thuc e Luannac thic rannart)gr

U Ethernet 2 Properties *

MNetworking  Authentication  Sharing N
he
Connect using:

5 ASIX USB to Gigabit Ethemet Family Adapter
This connection uses the following items:

L Client for Microsaft Networks A
U File and Printer Sharing for Microsoft Networks

13005 Packet Scheduler

'8 intemet Protocol Version 4 (TCP/IPv4)
O . Microsoft Network Adapter Multiplexor Protocol
. Microsoft LLDP Protocol Driver

4. Intemet Protocol Veersion & (TCP./IPwE) W
£ >

Install... Uninstall Properties
Description

Transmission Control Protocol/Intemet Protocol. The defautt
wide area network protocol that provides communication
across diverse interconnected networks.

OK Cancel
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2. +Manually change the IP address in the IPV4 adapter settings and try to connect with
“192.168.1.2”. The Subnet mask should be “255.255.255.0” »

3. After changing the IP in network settings for windows in UHPC Control, go to Tools ->
Diagnostics and click "Troubleshoot network"

4. If the 192... number does not work after one minute, please try “172.29.9.2” as the IP

address.
5. Depending on the age of your system, one of these IP addresses should establish a
connection.
&
A B« Ne. > Netw. v O Search Net
il e ik lanion | Re

v

| T

Networking  Shamng

‘1 Internet Protocol Version 4 (TCP/IPvd) Properties X
General

TH  You can get IP settings assigned automabcally if your network supports
— this capabilty. Otherwise, you need to ask your network administrator

8 for the appropriate IP settings.

s

E () Obtain an IP address automatically

: (@) Use the folowing IP address:

K 1P address: 32229779 2

'{ Subnet mask: 255.255,255, 0

Default gateway: |

(@) Use the following DNS server addresses:
Preferred DNS server:

Alternate DNS server:

[[Jvaldate settings upon exit Advanced...

NOVONIX | UHPC Control
File Tools Settings Help

Channel Type Filtar - idle_ 0 Runnina 0 lnaded 0 Sucnandad 0 Comnletad 0 Nicahled 0. Ractart fram nrevinic channal snap

Diagnostics | Advanced Diagnostics

Troubleshoot Network Flashing LED Test Generate Diagnostic Report

cHal v Clear Log

Testing IP: 172.29.9.1
Testing IP: 192.168.1.1

j
j
Beginning Network Connection Test, test may take 30 seconds ’
|

PR

ld
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5.2 How to Connect UHPC to a New PC

1. UHPC Hardware- How to Connect to a New PC When connecting UHPC software to a
new PC, you are required to manually change the IP address on your PC. This guide
shows the steps required to establish a connection.

2. Click Windows search bar, and search "View Network Connections" « Click "View
Network Connections"

]
< m Work  Apps  Documents Web  Settings Peo B NOVONDE &) - |
Best match
, A |
| & View network status and tasks A |
Control pane < .}
Settings View network status and tasks
Control panel
55 View onnections > ‘
£ View network computers and s 2 Open
devices
Search work and web
@ View network connections - se= g
work and web results
Q_ view network properties >

Q view net >

3. -« Right click the unknown network (Controller Module). « This is sometimes 'Ethernet 2.
Click "Properties"
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27 mewwork Lonnecuons.

- u oA
1 &> ControlPanel > Networkand Intemet > Network Connections v oC B twork Connections 0
Organize v Disable this network device <t thi § Chang gsof thisconnection 82 v+ [0 @
™|, Bluetooth Network Connection ", FEthemet ™| Ethemet2 ML/ OpenVPN TAP-Windows6
Not connected MY \etvork cable unplugged Ar oo P Netw unplugged
| x Bluetooth Device (Personal Area ... 9§ @7 Intel(R) Ethenet Connection (23) . 7 Plugat isable er V9
|/ OpenVPN Wintun Sy WiR St
Network cable unplugged B ot cornecied Diagnose
X @ Viintun Userspace Tunnel 3¢ <l intel(R) Wi-Fi 6 AX211 160MHz

% Bridge Connections

Create Shortcut

Bitems 1 item selected

@ Tip: Some companies require IT permissions to modify "Network Connections" Double
Click "IPV4"

101
]

% Ethernet 2 Properties

Networking ~ Authentication Sharing =

he
Connect using:

? ASIX USB to Gigabit Ethemet Family Adapter

This connection uses the following items:
1 B Client for Microsoft Networks
¥l S File and Printer Sharing for Microsoft Networks
I %59Qo0S Packet Scheduler
- Protoca Verson 4 (1CP/Pvd) |
[J s Microsoft Network Adapter Multiplexor Protocol
M 4 Microsoft LLDP Protocol Driver

™ 4 Intemet Protocol Version 6 (TCP/IPv6)
<

~

v
>

Install.... Uninstall Properties
Description
Transmission Control Protocol/Intemet Protocol. The default

wide area network protocol that provides communication
across diverse interconnected networks.

OK Cancel

4. -« Manually change the IP address in the IPV4 adapter settings to “172.29.9.2” « Change

the Subnet mask to “255.255.255.0” The above windows may look different depending
on the Microsoft Software Version you have installed.

UHPC Knowledge Base | Page 63



avrion

Battery Labs
¥ Networng Shamng bie unplugge:
3 pnet Connect
Internet Protocol Version 4 (TCP/IPvd) Properties X
General

TH  Youcan get IP settings assgned automatcally if your network supports
—  ths capabiity. Otherwise, you need 1o ask your network administrator
for the appropriate [P settings.

(0) Obtain an IP address automatically

(® Use the folowing [P address:

P address: 1.9.9 .2

Subnet mask: [255.255.255. 0

Default gateway: | [T

dotain DNS server address automatical
@ Use the folowing DINS server addresses:
Preferred NS server: =

Alternate DNS server:

E [[J vaidate settings upon exit A

o 1 conc

5. « After changing the IP Address in Network Connections. « Open UHPC Control
Software. ¢ Click "Tools" and "Diagnostics"

NOVONIX | UHPC Control

| File [Tools | Settings Help

Chal € 0 Running 0 Loaded 0 Suspended 0 Complete

Channel Append Data Descriptic

6. * Click "Troubleshoot Network." * You should have established a connection 168.1.2" in
Step 5 for the IP address and repeat process.

A Alert: If connection is not established, try "192.

@ Tip: If after completing these steps, a connection to your new PC is not established.

NOVONIX | UHPC Control

| File Tools Settings Help

Channel Type Filter : Idle 0 Running 0 Loaded 0 Suspended 0 Completed 0 Disabled 0 Restart f

Channel Append Data Description Mass (g) Cap. (Ah)

Flashing LED Test Genera

[
[
[
[
[
|
R cHi Al v
[
[
[
[
[
[
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5.3 Migrating UHPC to a New Computer While Running Tests

1. UHPC Hardware- Migrating UHPC to a New Computer while running Tests This guide is
used to transition UHPC testing hardware to a new computer , ensuring that all settings
and data are accurately transferred seamlessly. It covers setting up the new PC,
migrating necessary files, and configuring network settings, which are crucial for
maintaining continuity in testing.

2. On the Old Computer: « Open UHPC Control, click "Settings", and click "Startup
Configurations" « Record the IP Address and startup configurations

Channel | NOVONIX UHPC Control Configuration =N CE XD

General | Features | Notifications | Email Notifications | Advanced | Debug 4

\
b Number of channels (restart) 64 VJ

0 Ping interval (seconds)

e Module timeout (seconds) 60

(.
Le IP Configuration 172.28.9.1 'j

©  Minimum dvdt (minutes)
o Minimum didt (minutes)
(0 2 120a 11 108

©  Thermal Chambers > -

3. Onthe New Computer: « Ensure it has the standard Windows 11 or Windows 10 build «
Update to the latest version if the PC is connected to the internet ¢ Install the latest
UHPC Software (Control, Plot, Protocol) which can be found at [Customer Area -
NOVONIX (novonixgroup.com)](https://www.novonixgroup.com/customer-area/)

@ Tip: If your new computer is not connected to the internet, you can download the above
UHPC software on a dongle or a USB flash drive with a computer that is connected to
internet
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UHPC Control
J, Software Download (v2.8.6) ™ Release Notes
UHPC Protocol

¢ Software Download (v2.7.6) P:F Release Notes

UHPC Plot

,L Software Download (v211.0) ;DF Release Notes

4. On the New Computer Manually change the IP address: * Click Windows search bar,

and search "View Network Connections" ¢ Click "View Network Connections"

& o Work  Apps  Documents Web  Settings Peo B NOVONDE. &) -

Best match
| tj Vie'w network status and tasks L
Control pane! .*

Settings View network status and tasks
Control panel
5 View gonnections >

L View network computers and

i > @ open
evices
Search work and web
Q view network connections - See 5
work and web results
Q. view network properties >

5. On the New Computer Manually change the IP address: * Right click the unknown
network (Controller Module) * This is sometimes 'Ethernet 2.'

#' Network Connections

& > Control Panel > Network and Inteet > Network Connections >

L}
o

6. On the New Computer Manually change the IP address: ¢ Click "Properties"
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@ Tip: Some companies require IT permissions to modify "Network Connections"

Disable this network device Diagnose this connection Rename this connection View status of this connection Change settings of this ¢
soth Network Connection L Ethgmet L. Ethernet 2 B . OpenVPNTAP-W
nnected \ vork cable unp u;'.ml =™  novon b Network cable ul
soth Device (Personal Area 7 Intel(R) Ethemet Connection (23) E = Puq f Ot TAP-Windows A(
- - Status

VPN Wintun L. Wi-Fi
ork cable unplugged > o Not connected Diagnose

n Userspace x alll nteiR) Wi-Fi 66 AX211 160MH:

% Bridge Connections

Create Shortcut

% Rep
> @

7. On the New Computer Manually change the IP address: ¢ Click "IPV4" so that its
hlghllghted in blue * Click "Properties"

e g e meem

i & Ethernet 2 Properties X

! Networking Authentication Sharing )

Connect using:
& Plugable Ethemet

This connection uses the following items:

¥ B8 Client for Microsoft Networks

2 ? File and Printer Sharing for Microsoft Networks
W %8QoS Packet Scheduler

SR irtemet Protocol Version 4 (TCP/IPv4) |

[ 4 Microsoft Network Adapter Multiplexor Protocol
W 4 Microsoft LLDP Protocol Driver

W 4 Intemet Protocol Version 6 (TCP/IPv6)

Install... Ininstal P @ =

Description

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

OK Cancel

8. On the New Computer Manually change the IP address: « Manually change the IP
address in the IPv4 adapter settings to match your UHPC IP configuration.

9. If your IP configuration in Step 1 is "172.29.9.1," set the IPv4 adapter to "172.29.9.2"
The last digit should always be one number higher than your UHPC IP configuration. «
Change the Subnet mask to “255.255.255.0” « Click OK and save settings
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Internet Protocol Version 4 (TCP/IPwd) Properties X

General

You can get IP settings assigned automatically if your network supports
this capaiiity, Otherwiss, you need to ask your network administrator
for the appropriate P settings.

() Obtain an IP address automatically

(@) Use the folowing [P address:
1P address: |172.29,9 .2 |
Subnet mask: | 255.255.255. 0
Default gateway: [ 1
Obtain DNS server address automatically
(@) Use the following DNS server addresses:
Prefecred DINS server: |
Alternate DNS server:
[[] valdate settings upon exit e

o ] come

10. On the Old Computer: « Within your UHPC Control Software, Click "Stop" on all
individual channels that tests are running ¢ Alternatively, select all running channels and
click "Stop" in the bottom right hand corner. « Once your Channels are Stopped.
Shutdown the UHPC Software by clicking "X" in the top right hand corner.

I @ Tip: Steps 9 and 10 are crucial to follow exactly for a seamless transfer
S——
Channel Type Filter : idle 4 Running 4 Loaded 4 Suspended O Completed 0 Disabled 0 Restart from previous channel snapshot ~ 172.29.9.20

Channel Temp  RunTime Step Time Potentiol Step Capacity  Cycle Num Active Step Display Protocol Step List for Channel: 01 Expanded

Curen
o | S R S A ey | 39600252 AN | V21 _ | Constant Crrent Dscharge at 3C7ucto 28V I8

02 pro2  3979MC  2168h 2168h 3323238mA 3STORIZTV 39595256mah  1/2)  Constant Curent Diicharge at 3C/uxto 28V
03 pro2  39981°C  21.60h  2168h -33332985mA 356402305V 39595127mah 1721  Constant Current Discharge at 3C/Xxto 28V
04 proz  39862C  2168h  2168h -33335524mA 357040677V 39533935 mAh  1/2)  Constant Current Discharge at 3C/xxto 28V
os Out of Range - 17840 W -
6 Outof Range - - - Out of Range
o7 OutofRange - - 67678 v
o8 92865

Communication Log  View Comm Logs Clear

Errorlog  view Error Logs Clear Selected Channels

11. Migrate Files from Old Computer to New Computer: « Copy the UHPC Backup and
DataSnapShot folders from C:\Novonix on the old computer.
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UHPC Backup

€

B Novenix )
v Bl This PC

13.

14.

15.

16.

Battery Labs

Transfer these 2 folders to the new computer, keeping the same path ("C:\Novonix") via
USB, cloud storage, or other methods « Use "Copy" (e.g., "C:\NovonixX\UHPC Backup")
to ensure the path is labeled correctly on the new computer.

1722991 Select All

\Novonix\UHPC Backup}

1722992

Migrate Files from Old Computer to New Computer: « Copy the Protocol Files and Data
Files folders from old computer or wherever they are located.

To restore snapshots seamlessly, ensure the Protocol Files and Data Files folder
structures on the new computer exactly match those on the old computer. Transfer these
folders to the new computer via USB, cloud storage, or other methods

For example, if your data files were saved to "C:\Users\cameron\OneDrive - Novonix
LTD\Trials" on the old computer, use the same path on the new one. Use "Copy" to
ensure the correct path is transferred.

In this example, both Protocol Files and Data Files are saved in the same folder. You will
have to do this step for each folder you have your Data Files and Protocol Files saved
to. If the folder structure doesn’t match, each snapshot will need to be updated
manually. Even if "cameron" no longer exists as a user, it's recommended to replicate
the original path to avoid issues.

A Alert: for Steps 9 & 10!

X +

4 (] :\Users\cameron. [\ OneDrive - Novonix LTD\Trials}

X c CirleX
= View e @ Ctrl+C
SelectAll ColeA

Name

Knowledge Base # 20A Preship Test Full )

Meetings
Microsoft Teams Chat Files

Misc Docs

UHPC Software resouces

17.

89 Generic Cell 1 Black (]

B Generic Cell 1_Black2 @ 4-07-05 PM

B Generic Cell 2_Blue

B Generic Cell 2_Blue2 ) 2024-07-05 3:36 PM Microsoft Exce
6] Generic Cell 3 Red @

3] Generic Cell 3 Red2 ©

5 Sample plot files

# UHPC Protocol for 63ah cells (]

Connect New Computer to Your UHPC Hardware « Unplug the Ethernet cord from your
old computer « Connect the Ethernet cord to your new computer « Open the UHPC
Control Software, you should have established a connection « Input the Startup
Configurations you recorded in Step 1
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A\ Alert: If connection was not established, check the IP Configuration on New computer
and review step 7

18. « From UHPC Control Click "Restart from previous channel snapshot." « Select the tests
you want to restart by choosing the relevant channels (hold "Ctrl/Shift" to select multiple)
* Indicate where to store the new data by checking the appropriate box. By default, data
will be written to the existing data file. « Click "Load Selected SnapShots" to proceed.
com for help manually transferring your datafiles and protocols.

|

| T . i R
o 6
i | 6
3 Select the channel(s) to restart 3
j () Continue writing to existing datafiie &
E Overwrite existing datafile El
j Create new datafile El

Channel Last Saved Data File Name Protocol File Name Run Time Step Time Current Active Step

03 Tuesday TC01_2024-08-20_Run1_CHO3.csv  TC02_Deltal_CC_DischargeConditionUnits.prol 2.56 m 239m /1756 s 1.68306375A 2 C:\Users\uhpc-de
3 2024-08-21_EIS_Test Run2_CHOS,csv | EIS vs UHPC.pro2
e e e oWl

2024-08-21_EIS Test Run2_CHO6,csv/ EIS vs UHPC.pro2 [206m
2024-08-21_EIS_Test Run2_CHO7.csv|EIS vs UHPC.pro2

08 Yesterday 2024-08-21_EIS_Test_Run2_CHO8.csv EIS vs UHPC.pro2 204m 104 m 0.00000000 A 2

Vi e = .
el View Archived SnapShots S!‘\ow sna?shots for.stopped or idle channels Load Selected SnapShots
Hide Runnings Channels

114

=TT TUISEI1Z TSVST T Fallea 10 0DeN EIS CONNECION TOF EBX TUTU-23218
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5.4 Configuring an IP-Enabled Thermal Chamber to an Existing PC

1. UHPC Hardware and Software: Configuring an IP-Enabled Thermal Chamber to an
Existing PC This guide is for integrating an IP-Enabled thermal chamber with an existing
PC, ensuring proper connectivity and functionality. It provides step-by-step instructions
to connect the chamber hardware, configure IP settings, and establish a software
connection with the UHPC control software.

2. Connect the Thermal Chamber to the UHPC PC: « Ensure you are at the correct
chamber. « Ensure the Ethernet cord from the Chamber is plugged into the UHPC PC. «
Plug the Chamber power supply into the UPS. « Turn ON the Chamber power switch. If
your UHPC PC lacks an available Ethernet port, we recommend using a Network Switch
to connect your PC and Ethernet cable.

@ Tip: If you have multiple thermal chambers, this setup (Steps 2-6) needs to be done
once for all thermal chambers connected to that switch.

3. From your UHPC PC Desktop: * Click Windows search bar, and search View Network
Connections. ¢ Click View Network Connections.

&« o Work  Apps  Document ts Web Settinggs Peo » NOVONDE &) -

Best match

‘ontrol panel

: AL
| & View netvork staus and e ] ‘!

Settings View network status and tasks

Control pane
5 View onnections >

sx View network computers and 5 @ open
devices

Search work and web [
Q View network connections - sec 5
work and web resuits
Q view network properties > o ¥
R ) .

4. -+ Unplug and reconnect the Ethernet cable to confirm the correct network to be modified
(often Ethernet 2 or Ethernet 3). « Right-click the Unknown or Unidentified Network
identified as the new Thermal Chamber. Click Properties.
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1 -E‘ > Control Panel > Network and Internet > Network Connections >

Inize v

OpenVPN Wintun

B Ravcscabieunpiugged
&7 Wintun Userspace Tunnel

Bluetooth Network Connection
Not connected

Bluetooth Device (Personal Area

" 7 2 LUNUUIFGNE 2 INELWUIK anu imerneL 2

INELWUIK CUTITECUUS >

v Disable this network device Rename this connection

L W0

Diagnose this connection

L

Bluetooth Network Connection
Not connected

Ethemnet
Network cable unplugged

Ethemnet 2
novon

tl 3

Bluetooth Device (Personal Area... 9§ @ Intel(R) Ethemet Connection (23) .. & Plugst ¥

OpenVPN Wintun ‘.‘ Wi-Fi

Network cable unplugged > o Not connected

Wintun Userspace Tunnel b4 :dﬂ Intel(R) Wi-Fi 6E AX211 160MHz
-
L™
%

‘l

5. Double Click IPV4.

Lucania th P 20

% Ethernet 2 Properties X
Networking ~ Authentication Sharing <
he
Connect using:
@ ASIX USBto Gigabtt Ethemet Family Adapter
This connection uses the following tems:
Wi ?Chentfor Microsoft Networks [
I % File and Printer Sharing for Microsoft Networks
W E3q0S Packet Scheduler
@ .L
[ s Microsoft Network Adapter Muliplexor Protocol
M 4 Microsoft LLDP Protocol Driver
™ 4 Intemet Protocol Version 6 (TCP/IPv6) v
< >
Install... Uninstall Propetties

Description

Transmission Control Protocol/Intemet Protocol. The default

wide area network protocol that provides communication

across diverse interconnected networks.

OK Cancel

6. Manually change the IP address in the IPV4 adapter settings to 172.29.9.76 « Change

View status of this connection

TAP-Windows6
ble unplugged
ws Adapter V9

Jrares

v w

Change settings of this connection

OpenVPN TAP-Windows6
Network cable unplugged
TAP-Windows Adapter V9

AL
Disable
Status

Diagnose
Bridge Connections

Create Shortcut

Repamm

the Subnet mask to 255.255.255.0 « Click OK. « Save and Exit.

7.

Continue incrementing for additional chambers.
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Please ensure the IP addresses are entered exactly as shown: IPv4 on your PC:
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Internet Protocol Version 4 (TCP/IPv4) Properties X
General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(O Obtain an IP address automatically

(®) Use the following IP address:

IP address: [122.29 .9 .7
Subnet mask: [255.255.255. 0 |
Default gateway: [ : b % }

Obtain DNS server address automaticall

(®) Use the following DNS server addresses:

Preferred DNS server: g 1 § J

Alternate DNS server: . . . ]

[[Jvalidate settings upon exit Advanced...

8. Open UHPC Control: « Navigate to Settings, then Startup configuration. « Click the
Green + button, to add your IP Address.

«d 0 Completed 0 Disabled 0 Restart from previous channel snapshot | System name: | Client Success
ption Mass (g) Cap.(Ah)  Data File Name Protocol File Name  Temp Run Time Step Time Cumrent Resistor P
NOVONIX UHPC Control System Configuration = ORR

Hardware | Features | Limits | Notifications | Email Notifications | Advanced | Debug
©  Channel Module / 1P Config Client Success
o Beta) Multi-System Functionality
@  pinq interval (seconds)
2]

Module timeout (seconds)

©  Thermal Chambers = @

9. From Watlow Configuration: « Enter a name for your Chamber, in the Chamber Name:
text box. « Enter the IP address 172.29.9.50 in the Temperature Controller Device IP:
text box. « Click the Detect Device button.

10. Please ensure the IP address is entered exactly as shown: Temperature Controller
Device IP: 172.29.9.50 If you have multiple thermal chambers, assign the next IPv4
address as follows: « Second thermal chamber: 172.29.9.51 « Third thermal chamber:
172.29.9.52 « Continue incrementing for additional chambers.
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Watlow Configuration

[2] [Chamber Name: Client Success Chamber ]

(2] [Temperature Controller Device IP: 172.20.9.50 ] validate IP lce

IP Address of temperature device

This is generally provided to the customers when the product is delivered.
This can also be checked/identified using the following steps:

1) Identify the chamber and device for which the IP address is missing.

2) Touch the '>" arrow on the device.

3) Use the +/- keys to navigate up/down respectively.

4) Navinate tn 'Setun' and tauch the 's*

Olkav Canrcel

11. From Watlow Configuration: * You will receive a popup with your Watlow device and its
unique serial number. * Close popup. * Save Startup configuration Changes and Exit.
com for further instructions.

Current Temperature: 74.45603 oC

Temperature Set point: 25 e

Refresh Temperature/Set point

If multiple devices are showing the same information, please identify using the serial
number

Serial Number of watlow device: 701346

How To find Serial Number of Watlow Device?

Follow the steps below to find out the Serial Number of watlow device:

1) Identify the chamber and device for which the IP address is missing.
2) Touch the '>' arrow on the device.

3) Use the +/- keys to navigate up/down respectively.

4) Navigate to 'Factory' and touch the '>'"

S\ Mlauvinata ta 'Niaanactice’ and tauch tha 's' "

close

12. From the main UHPC Control channel grid: * Right click on the channel(s) you wish to
have associated with the chamber. « Click on Assign Chamber to select the chamber
name that has been set previously. * You can choose to display the Chamber name and
Chamber Temperature column in the UHPC channel grid.

13. You should now be connected to your new Thermal Chamber and able to use
Temperature Step conditions in the UHPC protocol successfully.
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NOVONIX | UHPC Control ‘

| Channel Type Filter : Idle 8 Running 0 Loaded 0 Suspended 0 Completed 0 Disabled 0 Restartfr-l

Channel Append Data Description Mass (g) Cap. (Ah) 1
Start|| Suspend 01 H| Enter description here..  1.000 = 1.000 \ Clicl
Start|| Suspend | o2 | ] | Enter description here..  1.000 \ 1.000 | Clicl
03 . Enter description her 1.000 1.000 Clicl
Start|| Suspend W 1.000 \ 1.000 ‘ Cliclj‘
start]| Suspend | | 05 Clear Cell | 1000 | 1000 | clicl
|Start|| Suspend 06 Clear Mass | 1.000 ‘ 1.000 ‘ Clici
[start][ suspend || 07 Clear capadty | 1000 | 1000 | ciicl
BT [stort|| Suspend ™ o8 Clear Selected Rows 1000 " 1.000 ‘ Clici
== 3 0 Reset Selected Rows t t {
Disabled 09 Deselect Row(s) 1.000 1.000 | Clic}
Disabled 10 Assign EIS Device .000 1,000 | Clicl

Disabled 11 Assign Thermal Chambe Chamber 1

Disabled 12 Link Temperature(s) Chamber 2

Disabled 13 Un-link Temperature(s) Chamber 3
Disabled 14 Link:Valtaige(s) 1.000 Clicl
Disabled Un-fink Voltage(s) 1.000 Clicl

Disable Channel

Disabled 16 Enable Channel 1.000 1.000 CI|<I:
Open Data Files in Plot ‘
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6. Calibration

This section covers all guides related to calibration of UHPC hardware, including shipping, the
calibration process, validation mode, and DMM configuration.

6.1 How to Package Your UHPC Channel Module for Calibration

1. How to Package your UHPC Channel Module for Calibration This guide provides step-
by-step instructions on how to package your UHPC Channel module for calibration. It
includes details on the tools needed, the specific dimensions of the crate, and how to
reattach the top panel. It also provides the shipping address and contact information for
any further assistance.

2. You will receive a custom wooden crate like the picture below.

3. You will need a drill/impact gun with a Phillips-head attachment to unscrew the top
wooden panel. « Unscrew the top panel and place to the side with the screws.

e ——— ]

4. In the empty crate, there will be foam adhered to the wooden panels with the specific
dimensions of your UHPC Channel module.

5. Carefully place your UHPC Channel module in the crate. The crate will have more
space on one end to accommodate the mounting brackets.

6. Please see picture below. For calibration services, no cables or controller modules are
required to be packaged.
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7. -« Finally, reattach the top panel of the crate with the same screws that you took off. « You
will need a waybill and packing slip in order to ship the crate back .
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6.2 How to Initiate Validation Mode for UHPC Calibrator

1. How to Initiate Validation for UHPC Calibrator This guide shows how to run a quick
Validation of a UHPC channel using the Calibrate software’s debug mode to capture “as
found” error measurements without performing full coefficient adjustments. The process
is roughly 50% faster than full calibration and produces a CSV report for review. Connect
your calibrator to the UHPC Channel Module you want to validate.

2. Open the UHPC Calibrate software, then click Start Calibration.

Novonix UHPC Calibrate

Configuration System Help

P j '/
Start Calibration 1 & Stop Calibration | % Message Log
. S

2ADMM 20ADMM  Voltage DMM

3. Click Debug instead of Proceed. Enter the admin123 Password. Click OK.
s O X

Enter Password

ter admin password:
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UHPC Module ID BM20-00013

Operator Name  Daichi lyama | Delete

Proceed Debuy

4. In the Advanced Run Setup, you will now see columns for Current Val, Voltage Val, and
Temperature Val. Click Toggle On for the fields you would like to validate. Select the
ranges you would like to validate. In this example, we are validating a 20 A module, so
only the 2 A and 20 A ranges are available.

Advanced Run Setup

Start Calibration

UHPC Channels

Toggle on

UHPC SYSTEM Toggle off Toggle on
Channel Number Current Val Current Cal Voltage Val Voltage Cal Temperature Val Temperature Cal
1 a (] a (] a
2 a (] a a a
3 a (] a (] O
4 (m] (] a a (m]
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Advanced Run Setup

| Start Calibration

UHPC Channels

UHPC SYSTEM Tcggle on Toggle on Toggle on Toggle on Toggle on
Channel Number Current Val Current Cal Voltage Val Voltage Cal Temperature Val Temperature Cal
1 a a a (] O a
2 O a o a O a
3 O a (] (] (m} a
4 a ) (] (] (] O

5. Click Start Calibration to begin the process. Follow the software prompts on your PC to
configure your calibrator hardware. This process follows the same workflow used for
current, voltage, or temperature validation.

CH1 - Validation: Please configure the UHPC Calibrator to use a 2A current setting as shown below.

Proceed
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Advanced Run Setup = [m] X

UHPC SYSTEM ‘ Toggle off Toggle on Toggle on

Channel Number Current Val Current Cal Voltage Val Voltage Cal Temperature Val Temperature Cal

<]

a ] a O O

(<<}

O
(]
0

O oD

1
2 O a O
3 (] (] O
4 a (m} O

<]

6. The validation will provide error measurements as found on the UHPC channels. The
validation workflow typically takes about 50% of the time required for a full calibration, as
calibration involves adjusting the appropriate coefficients to generate the line of best fit
across the polynomial curve. You will receive a CSV file with this validation data, just as
you would with a full calibration.

6.4 Configuring an 8.5 Digit DMM with the UHPC Calibrator

1. Configuring an 8.5 digit DMM with the UHPC Calibrator This guide ensures you correctly
set up hardware, drivers, and software so your UHPC calibrator can communicate
reliably with an external DMM (e.g., Keysight 3458A). Following it avoids damaging
equipment, invalid calibrations, and reduces noise/thermal errors.

2. Required Equipment and Software

UHPC Calibrator Unit « External Digital Multimeter (e.g., Keysight 3458A or equivalent) ¢
USB-to-GPIB Interface (NI GPIB-USB-HS)  Gold-plated banana cables (recommended
for low-noise measurements) « NI Package Manager software « NI-488.2 Driver software
(latest version) « UHPC Calibration Software « DMM Configuration File (provided by
Novonix)

3. NI Driver Installation

Launch NI Package Manager on the calibration PC.
Navigate to the Browse tab and search for “NI-488.2".
Select the latest available version of the NI-488.2 driver.
Proceed with installation by following the on-screen prompts

Upon completion, restart the PC to ensure the driver is properly initialized and registered
with the system.
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I NI Package Manager - (] X
BROWSE PRODUCTS INSTALLED E8 UPDATES B Q@ nicom downloads R
. —_— [0 88 |
_ NI-488.2
= . . .
2026Q2 v | 32-bit.64-bit  English: French: German: Japanese: Korean: Simplified Chinese
Overview Details Support

4. GPIB Interface Verification
Connect the USB-to-GPIB interface (NI GPIB-USB-HS) to the computer.
Connect the USB-to-GPIB interface (NI GPIB-USB-HS) to the 3458A Instrument
Open Device Manager on the PC
Expand the “NI-GPIB Interfaces” section.
Verify that “NI GPIB-USB-HS” is listed without warning symbols.
* If not detected, recheck driver installation and USB connection.

5. Ensure the UHPC calibrator is powered on and in a safe standby state.
On the front panel of the calibrator, locate the DMM selector switch
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Set the DMM switch to OFF to disable the internal meter.

NOVONI'{

High Current

6. External DMM Connection Using gold-plated banana cables, connect the external DMM
to the appropriate rear-panel terminals: « INPUT (+/-) for 200 pA to 2 A ranges * SENSE
(+/-) for 20 A range

7. Ensure all connections are: « Secure and free from oxidation or contamination ¢ Properly
matched in polarity Configure the DMM measurement mode as required (e.g., DC
voltage measurement across shunt.

8. Locate the DMM configuration Excel file provided by the Novonix team.

9. Verify that the file includes the exact model number of the external DMM being used.

10. If the required DMM model is not available: « Do not proceed with calibration « Contact
technical support for a compatible configuration file

11. Launch the NOVONIX UHPC Calibrate software on the PC Software Configuration
Launch the UHPC Calibration Software
Navigate to: File — Calibration File Manager
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L Calibration File Manager

C:\Novonix\UHPC Calibration\Traceable Equipment

Resistor File C:\Novonix\UHPC Calibration\Traceable Equipment

, Save Local Path C:\Novonix\UHPC Calibration\

12. 1. Select and load the appropriate DMM file (e.g., Traceable DMM — Keysight 3458A).
Save changes

(1 Select DMM File

%
« v o2 > > MiscDocs > Calibrator manual . »
Organize v Newfolder o- o e
Customers *
Customer Support Videos »

Software User Manual
Demo Protocol and Datafiles
Editable Version- Word Documents

Calibrator manual

© Traceable DMM - Keysight ¢
v 34584

> & Network

File name: | Traceable DMM - Keysight 34584 v|  AuFites 1)

Open | Concel
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- Calibration File Manager

= DMM File C:\Users\cameron.benedict\OneDrive - Novonix LTD\Misc Docs\Calibrator manual\Traceable DMM — Keysight 345...

Resistor File C:\Novonix\UHPC Calibration\Traceable Equipment

L, Save Local Path C:\NovonixX\UHPC Calibration\

13. Click the “Configuration” button in the main toolbar Select “Instrument Configuration”
from the drop-down menu

2AUHPC 20 AUHPC  Voltage UHPC  Temp UHPC

Novonix UHPC Calibrate

2AUHPC 20AUHPC  Voltage UHPC  Temp UHPC

14. From the pop-up window, select “Multimeter Type.” Enter the password: admin123 Click
IIOKII
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Novonix UHPC Calibrate

nfiguration

(WVEEE! (nstrument Confiquration

Enter admin pax

2AUHPC 20 AUHPC  Voltage UHPC  Temp UHPC

Device Conection Setup

UHPC IP Address

Multimeter Type Calibrator

Stage  SetPoint  Channel1  Channel2  Channel

& Instrument Configuration

2AUHPC 20 AUHI Voltage UHPC  Temp UHPC
A | = N L&
1A UHPC 2A UHPC | 10AUHPC | 20AUHPC

Device Conection Setup

Multimeter Type

Stage  SetPoint  Channel1  Channel2  Channel

Status Log

@

1A UHPC

10A UHPC 20A UHPC

Device Conection Setup

UHPC IP Address

Multimeter Type.

Stage  SetPoint  Channel1  Channel2  Channel

Status Log
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[

@

oA UHPC 10A UHPC ‘ 20A UHPC

16. Confirm the following before proceeding:

NI-488.2 driver installed and functioning * GPIB interface detected « External DMM
connected and configured « Correct DMM file loaded * Correct UHPC and DMM types
selected Notes and Best Practices * Always allow sufficient warm-up time for both UHPC
and DMM before calibration. « Use low-thermal EMF connections to minimize
measurement error. ¢ Avoid cable movement during measurement to reduce noise. °
Ensure environmental conditions (temperature, humidity) are within specification.
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7. Contact & Support

Software Downloads and Resource Center: https://avrionlabs.com/customer-area/

Micro Precision Calibration:
Email : eric.knell@microprecision.com

Phone: 1.530.559.9107
Website: microprecision.com
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