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Important Notes

Lithium Battery Safety

The DWM'’s lithium battery still comes with all of the dangers of using lithium batteries! It is
important to always be vigilant and check for potentially damaged battery connections
caused by excessive heat from the environment or pinched wires from tools or housings.

Please be careful when modifying or replacing components to not cause shorts in the
battery connections as a battery fire may occur!

Do not abuse your batteries! i.e. do not discharge them all the way down until the device shuts
off. This will degrade and can damage the battery over time.

These warnings may seem excessive, but people often do not understand how many devices
contain these types of batteries in their sites and labs and the true dangers behind them. They
all require attention.

Protect your workshop! No matter the time it takes.

Ground Loops

When connecting multiple devices to the DWM, something called ground loops may occur.
This is when the negative or ground of one connection has a different voltage potential than the
grounds or negatives of other connections. This may cause some error in the readings.

Example:

A line-section output is connected to the DWM (grounded well or not) and a grounded USB
charger is connected to the battery charger port. Because the both connections are somewhat
grounded, there may be a potential difference between their grounds causing a ground loop to
occur.

A good way to prevent ground loops is to have connections grounded to a single point on the
negative binding post on the back of the device or externally. Another way is to make sure all
connections other than line-section have floating grounds. Most USB wall adapters produce a
floating output. For computer connections, a USB isolator can be used in the event of bad
ground loops.
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Definitions

1. DWM: Digital Watt Meter

2. Line-section: The device connected into the transmission line between the transmitter/
radio and the load to allow elements to read the power being applied to the transmission
line location in a given direction.

3. Element: The device inserted into the line-section for measuring power in a given direction
based on its orientation in the line-section that outputs a given voltage/current for the DWM
to calculate power from.

4. Meter Calibration: The process of correcting the DWM'’s internal components to read the
correct voltage/current from an element.

5. De-Embedding: The process of mathematically removing the effects of a device in a test
setup leaving only the behavior of the system being measured.

6. Coefficients: Numbers that are multiplied with the input of an equation to obtain a specific
output value. For example, if a coefficient a equals to 2.5, when applied to the equation
y =a*Xx, you get: y = 2.5 *x. So, if we make x equal to 2, then the equation becomes:
y = 2.5 *2 which equals to 5.

7. De-Embedding Coefficients: The coefficients that are used in the voltage to power
conversion equation to obtain the corrected power value for a given element's output
voltage.

8. Element Slot: 1 of 8 memory allocations in the DWM that contain the information of an
element (element power rating and de-emdedding coefficients).

9. Hamburger Icon: The symbol used to designate the menu/back button.
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1 Introduction

1.1 Purpose

The DWM was inspired by the lack of easy-to-read power readouts being used in large
scale broadcast sites where at least 15 transmitters are being combined to one antenna array
with full redundancy. Along with forward and reflected measurements being taken at each
transmitter, combiner stage, and reject/test load, the shear rack space occupied by power
meters and the time it takes to read over 60 analog movement needles (that might not even be
accurate or precise) with their own scales labeled with stickers was highly inefficient.

The DWM is designed to help make the process of reading power levels as easy as
reading a number on a screen. It can be used for the most layman of users to the most
experienced who are willing to go the extra mile to obtain the highest level of accuracy and
control over their site.

1.2 Element Variance

Element variance is a large problem in the line-section element technology. Depending
on the environment and power levels an element has been subjected to, drift in the power to
output current curve is a certainty. This means that each element will give a different reading
from the next over time. It becomes rather time-consuming and expensive to always need to
send back elements and meters for calibration. That's why in-the-field element de-embedding
capabilities need to be fulfilled in this product space. It saves everyone time, money, and
headaches.

As can be seen in the following image (Figure 1.1), a 5W element has been de-
embedded using a 10-point de-embedding (refer to section 74 Element De-Embedding). Then,
the same de-embedding coefficients are used for each of the other 5W elements and it
becomes quickly noticeable how far they can vary from one another. Even between 3 elements
of the same power rating and model number, they are differing up to 18% from one another (at
these power levels). This is why element de-embedding is crucial when using line-sections and
elements.

Rev. C Page 7



® MILLIVOLTMETER - URV S oM REL 394.8010.02
A

X/REF

LOCAL/ TALK

Ll )

4 AR

k3]

i

=

PUT/ S

394.8010.02

Figure 1.1: Element Variance Comparison
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2 Features

2.1 Hardware Features

Wide supply input voltage range: 3-18V DC.

Up to 150 hours run time (with standard 18650 3.5Ah battery pack).
Interlock output for external device control.

50kHz sample rate for accurate peak-finding.

Compatible with 30uA and 100uA line-section elements.

Fits into Bird 43 style housing and rack panels.

Compatible with all element power ranges (including custom elements) ranging from 10mW
to 950kW.

USB Type-C port for updates, data/control, and alternative power source.

Easily replaceable lithium 18650 battery and USB Type-C BMS/charger with charge status
indicator.

2.2 Software Features

Ability to measure Return Loss and VSWR.

Linear and logarithmic power scales (W and dBm).

16-bit ADC enables high dynamic range of measurements.

Selectable 2x and 4x an element's power rating for wide range measurements.

8 element memory slots (each containing element power rating and de-embedding
information).

Element de-embedding capabilities for increased power accuracy.
Extended frequencies range for elements (when using de-embedding).

6 power statistic types (Instantaneous, Average, Temporary Peak Hold, Maximum, Minimum,
and Deviation).

Event logging with relative time-stamped entries.
Designed with repairability in mind.

Self-hosted GUI for controlling via remote computer.
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3 Characteristi

CS

3.1 Electrical Characteristics

Table 1: Electrical Characteristics

Parameter Min. Typ- Max. Unit Test Condition
System
Operating Supply Voltage 3.0 — 18.0 \Y Note 4
Supply Input Current Note 1 Note 2 Display Brightness:
20 — 54 mA O
40 — 73 mA 5
95 — 130 mA 10
Sampling Input Voltage 0.0 — 1.0 \Y
Sample Rate - 50 — kHz  Note 3
Dynamic Range — 45 - dB Note 3
Display
Refresh Rate — 15 — Hz Note 3
Interlock
Voltage Rating — - 30 VDC
— — 50 VAC
Current Rating — — 1.0 A 30 VDC Applied
— — 0.3 A 50 VAC Applied
Added System Current - 35 — mA  When Activated
Consumption (Otherwise 0 mA)
Lithium Battery Pack
Rated Capacity - 3.5 — Ah Note 4
Voltage 3.3 — 4.2 \Y
Charge Current — - 1.0 A
Rev. C
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3.2 Temperature Characteristics

Table 2: Temperature Characteristics

Parameter Min. Typ- Max. Unit Test Condition

Operating Temperature 0(32) - 45(113) C(F)

Storage Temperature -15 (5) - 55(181) C(F)

Notes:

1. With the interlock not triggered.
2. With the interlock triggered.
3. Adjustable through firmware updates.
4. At 21°C.

Rev. C

Page 11



4 Element & Line-section Types

Not all line-sections and elements designed equally. There are two main categories of
elements, 30uA and 100uA. Both have their own impedance that they should be terminated
with in order to operate correctly.

4.1 30uA Elements

Both Bird and Coaxial Dynamics make 30uA elements. All elements made by Coaxial
Dynamics are 30uA output. But, only elements made by Bird that fit into the 7/8" line-section
are 30uA output. All other Bird elements are 100uA output. (There are some strange
exceptions... Please refer to Bird’s website for more information on your elements)

30uA elements must be terminated with a 1400 ohm resistor (internally selectable in the
DWM, see section 11 Meter Input).

The 7/8" line-section is what comes in the classic Bird 43 wattmeter.

4.2 100uA Elements

All Bird elements that are designed to work with line-sections greater than 7/8" are 100uA
output (again, there are some weird exceptions).

100uA elements must be terminated with a 3000Q resistor (also internally selectable in
the DWM, see section 11 Meter Input).
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5 Installation

Note: Do not use any power tools or force components into place for installation. Everything
should be an easy fit.

5.1 Bird 43 Housing

Figure 5.1: Bird 43 Before DWM Install
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Figure 5.2: Bird 43 Installation Steps 1-4
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TRY!

Figure 5.3: Bird 43 Installation Steps 5-8
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Figure 5.4: Bird 43 Installation Steps 9-12
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Figure 5.5: Bird 43 Installation Steps 13-16
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6 Board

6.1 Overview
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Figure 6.1: Board Overview
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7 Powering the DWM

DANGER: The DWM'’s lithium battery still comes with all of the dangers of using lithium
batteries! It is important to always be vigilant and check for potentially damaged battery
connections caused by excessive heat from the environment or pinched wires from tools or
housings. Please be careful when modifying or replacing components to not cause shorts
in the battery connections as a battery fire may occur! Protect your workshop! No matter
the time it takes.

The DWM can be powered by any relatively stable power source from 3 to 18V DC through the
two JST connectors (J2 or J3) on the top left of the board. The device can be powered by a
battery, a power supply, or a USB cable depending on the user's needs and use case.

7.1 Power Sources Selection

Before powering the DWM, please ensure the Voltage Supply Range Selector is set to the
correct voltage range/source. The three jumper positions are: USB, 3-7V, and 7-18V.

7.2 USB

When the jumper is set to USB, the device will be powered by only the USB Type C
Interface connector on the top right of the board (see Figure 6.7). When powered this way, the
front power switch will not be able to turn the device on or off. The device will automatically
turn on when the USB cable is connected and turn off when the USB cable is disconnected.

7.3 3-7 VDC

When the jumper is set to 3-7V, the device is powered by the Supply Input connector (J2 or J3)
on the top left of the board (see Figure 6.17).

This mode is useful when the device is powered by a low voltage source such as a single cell
Lithium-lon battery or an alkaline battery pack. The jumper must be in this setting when using
the Lithium-lon battery pack option.

7.47-18 VDC

When the jumper is set to 7-18V, the device is powered by the Supply Input connector (J2 or
J3) on the top left of the board (see Figure 6.7). This mode is useful when the device is
powered by a higher voltage source such as a 12V wall adapter or a 12V battery from a car or
mobile station. Do not exceed 18V as this may damage the device.
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7.5 Input Protection

The input protection for the DWM is designed to protect against reverse polarity using reverse
polarity protection diodes. These diodes will short out the power source and blow the 200mA
Supply Input Fuse if the power source is connected in reverse.

In the event of the fuse blowing, a replacement is supplied in the spares bag. But, if a
replacement is needed, the part number is: 0448.200MR. The part number is also located on
the board.

7.6 Daisy-Chaining

Warning: Do not daisy-chain more than 5 DWM's together or overload the chain by exceeding 1
Amp.

Daisy-chaining allows for multiple meters to be powered from the same power source. This is
useful when multiple meters are being used in a single location and only one power source is
available.

Daisy-chaining is done by connecting the power source to J3 on the first meter and then
connecting the JST jumper cable to J2 on the first meter, then connecting the other end of the
JST jumper cable to J3 on the next meter. This process is repeated for each meter in the chain.

Note: J2 and J3 are interchangeable and can be used for either the power source or the JST
jumper cable as they are connected in parallel.
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8 Navigation

8.1 Button Layout

The DWM is controlled via 4 buttons on the front panel.

Button combinations allow for advanced features to be accessed like resetting statistics,
entering Reflection mode, and viewing element information on the spot.

Figure 8.1: Button Layout
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8.2 Examples

MAIN MENU
Interlock

Measure Configure
Dizsplay Save
Supply Info

MAIN MENU
Interlock

Measure Configure
Dizsplay Save
Supply Info

Element: 1
Fower Rating: 100M
COEF 1% 7,80
COEF 23 491,36
COEF 33 -1.87

Figure 8.3: Quickly Viewing Element Information
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8.3 Element Setup
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Figure 8.4: Setting Up an Element
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9 Power Readings

Power statistics give the user a variety of ways to measure a waveform's power and
characteristics. Each of the power statistics were inspired by experiences in the radio
broadcasting industry as well as the amateur radio hobby. If more statistics are desired, they
may be added in future firmware updates.

9.1 Range

The DWM can be configured to read power in 2x or 4x mode (5x is coming in a future firmware
update).

For example, if an element has a rating of 250 watts and the DWM is in 4x mode, then a
reading of up to 1000 watts can be measured.

9.1.1 Selecting the Power Range
To choose the power range, navigate to: Main Menu — Measure — Range.

Don’t forget to save your new configuration!
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9.2 Selecting a Power Statistic Type

Selecting a power statistic type is done in the main power display screen. To cycle through the
available power statistic types, click the UP or DOWN buttons.

9.3 Types of Power Statistics

9.3.1 Instantaneous (INS)
Gives the power reading for that exact moment in time. This mode is primarily used for power-
stable waveforms. For example, FM and CW waveforms.

9.3.2 Average (AVG)

Gives an average power reading of the power over a set period of time (can be adjusted by
navigating to: Main Menu — Measure — Averaging, then adjust the averaging time in seconds).
This mode is excellent for measuring all sorts or power-fluctuating waveforms.

9.3.3 Temporary Peak (PEP)

Temporarily holds the maximum detected power for a set period of time before returning to the
current power reading. The peak hold time can be adjusted by navigating to: Main Menu —
Measure — Peak Hold, then adjust the peak hold time in seconds. This mode is excellent for
measuring very narrow pulses in power or the peak envelope power of an AM or SSB
waveform.

Resetting the statistics will clear the peak hold value if the user does not want to wait for the
peak hold time to expire if a very long wait time is set.

9.3.4 Maximum (MAX)
Gives the maximum power reading since the last reset. This mode is perfect for detecting any
spikes in power that may have occurred when the operator is not present.

This value is temporarily stored until the next statistics reset.

9.3.5 Minimum (MIN)
Gives the minimum power reading since the last reset. This mode is great for detecting any
dips or power loss that may have occurred when the operator is not present.

This value is temporarily stored until the next statistics reset.

9.3.6 Deviation (DEV)

Gives the difference between the maximum and minimum power readings since the last reset.
This mode is primarily for measuring an AM envelope to determine if the waveform is under-
modulated or not. Secondarily, this statistic helps with looking at the ripple in a waveform that
may be caused by power supply with bad output ripple.

This value is temporarily stored until the next statistics reset.
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10 Reflection Mode

10.1 Configuring Reflection Type

There are two types of reflection measurements that can be performed with the DWM:
Return Loss and VSWR. To change the reflection type, navigate to: Main Menu — Measure —
Refl Type and select the desired reflection type.

10.2 Entering Reflection Mode

To enter reflection mode, press and hold the UP and DOWN buttons simultaneously for about
1-2 seconds. The meter will capture the current forward power reading (of all power statistics,
AVG, PERP, MAX, MIN, DEV, and INS) and temporarily store it as a reference to perform the

reflection measurement.

Flip Element
Direction

EF 702,10

Figure 10.1: Entering Reflection Mode
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When in reflection mode, the power statistic type (e.g. AVG, INS, etc...) can be changed. This
change not only affects the current reflection reading but also the temporarily stored forward
power reference.

Quick Tip: 98% of the time in this mode, you will want to use the AVG power statistic type for
reflection measurements. This is because the AVG power statistic type is the most stable
representation of the forward power. Meanwhile, the other power statistic types are for highly
specific use cases like measuring gain compression in an amplifier.

10.3 Exiting Reflection Mode

To exit reflection mode, press and hold the UP and DOWN buttons simultaneously for about
1-2 seconds. The meter will return to the normal operation screen and the temporarily stored
forward power reference will be cleared.

Rev. C Page 27



11 Meter Input

The meter's (DWM) input is referred to the connection to the two binding posts on the rear of
the meter as indicated by Figure 6.1.

11.1 Input Resistance

The DWM can be configured to have its input resistance set to either 1400Q (for 30uA
elements) or 3000Q (for 100uA elements) by navigating to: Main Menu — Configure — Meter
Imp.

Note: This does not change automatically with the types of element being used. It must be
manually set through the menu system.

11.2 Input Filtering

A low-pass filter is implemented on the DWM to reduce any high-frequency noise that may be
present on the input signal that is not part of the element's output signal.

11.3 Input Protection

Both over voltage and reverse polarity protection are implemented on the DWM to help protect
from any surges that may occur like static discharges or incorrect connections.

Note: The input protection is designed to mitigate the risk of damage to the input of the DWM,
no more than +1 volt should be applied to the input or damage may occur.
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12 USB

12.1 Serial Console Mode

This is the default mode for the DWM. It allows for the user to communicate with the
DWM via a serial monitor application like Tera Term or PuTTY (or some other MacOS
compatible equivalent like Serial, SerialTool, or through the native Terminal (CLI)). The user can
send commands to the DWM to change settings, view power statistics, logs, and more.

The DWM will appear as “DWM V2 ComPort” when connected.

12.2 Configuration

It is recommended to set the communication speed to 115200 baud to allow for the
fastest communication speed. This can be done in the serial monitor application settings. Also,
the terminal window size must be set to 128 (width) by 64 (height) when in screen mirroring
mode to properly view the mirrored display.

12.3 Screen Mirroring

Screen mirroring allows the user to remotely view the DWM's display and control the
DWM from a computer using the arrow keys and a few other keys. This can prove extremely
useful if the meter is in a hard-to-reach place or in a remote site where a remote connection is
available (i.e. a networked site computer with a USB port).

When in screen mirroring mode, the user can press the "?" key to view a list of commands that
can be used to control the DWM.

12.4 DFU (Device Firmware Update) Mode

DFU mode is used to update the firmware of the DWM. There are two ways to put the
DWM into DFU mode. Once the DWM is in DFU mode it will be recognized as a DFU USB
device by the computer and the user can use the STM32CubeProgrammer application to
update the firmware. Please refer to section 77 Firmware Update for more information.
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13 Interlock

WARNING: An interlock system should never be used as a safety mechanism. Please use
proper precautions like shutting off power to a transmitter completely before working with or
near potentially life-endangering equipment.

An interlock is a way of enabling and disabling a transmitter in the event of an issue
with the transmitted signal. Typically, an interlock is used to disable a transmitter if the reflected
power is too high. It can also be used to disable a transmitter if the forward power falls outside
an acceptable range which may be an indication of an amplifier malfunctioning or beginning to
fail.

13.1 How it Works

Typically, a transmitter has two wires or connections that must be connected together
for the transmitter to operate. This forms a closed circuit. If the closed circuit is interrupted by a
portion of it being disconnected, the transmitter will disable itself as the circuit is no longer
complete. This is referred to interlocking.

The standard method of completing and interrupting the loop is by using a dry contact device
such as a relay. The DWM contains a relay and terminal block for this purpose.

13.2 Board Configuration

The DWM offers the choice of the interlock to be configured as normally open (NO) or
normally closed (NC). This means if the interlock is configured as normally open, the relay will
connect the two terminals when the interlock is triggered. If the interlock is configured as
normally closed, the relay will disconnect the two terminals when the interlock is triggered.

This is configured via the jumper (J6) on the left side of the board as can be seen in Figure 6.1
labeled "Relay Output Type Selector”.
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13.3 Software Configuration

13.3.1 Type

There are three trigger type settings for the interlock. The first is simply "Disable", this
will make the interlock not trigger under any circumstance (Use this setting if the interlock
functionality is not need as it will conserve power). Next is "Lo Power", this will trigger the
interlock if the measured power ever falls below the threshold. Finally, “Hi Power", this will
trigger the interlock if the measured power ever exceeds the threshold. The trigger type is set
by navigating to: Main Menu — Interlock — Type/En.

13.3.2 Threshold

The threshold is the power level at which the interlock will trigger. This value is adjusted
by navigating to: Main Menu — Interlock — Threshold. Then, the amount in which the trigger
value will be adjusted by (in the Incrementation menu) can be set. Then, trigger value can be
adjusted by pressing the ENTER button and using the UP and DOWN buttons to adjust the
value. The user may go back and forth between the Incrementation and Trigger Value menus to
fine-tune the trigger value. The trigger value is set when the user presses the ENTER button

again. Don't forget to save the settings by navigating to Main Menu — Save.

13.3.3 Resetting the Interlock

To reset the interlock, leave the menu system (return to the power screen) and press and hold
the ENTER button for 2 seconds or until the Stats Reset message appears on the screen. This
will reset the interlock and the power statistics.
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14 Element De-Embedding

Beware: Element de-embedding is not necessary for 99% of situations. The default de-
embedding values that are already in each meter are already quite good and will have an
accuracy the same or better than a standard Bird meter. Only do this if you need better than 5%
accuracy!

Element de-embedding involves finding the values (or coefficients) for the voltage to power
equation that will allow the meter to correctly calculate the applied power to the line-section
from the voltage that is read from the specific element being used.

This is crucial as every element will output a slightly different voltage/current for a given applied
power to it! This is why de-embedding is needed for each element to have the best accuracy
possible.

Note: We call this process "de-embedding" and not "calibration" as the element itself is not
being calibrated, rather the DWM is trying to compensate for the inaccuracies in the element's
output voltage/current for a range of power input levels.

Another Note: The term “accuracy” used here should technically be replaced with the term
“error”. But for the sake of simplicity, we will just assume they are the same. (Sorry to the bean
counting people)

14.1 How it Works

De-embedding an element as mentioned previously involves finding the values (or coefficients)
for the equation that will allow the DWM to accurately convert the voltage read from an element
to the power that is being applied to the line-section it's installed in.

A bit of math here for context:
Power = a,* Voltage® + a, * Voltage* + ay * Voltage

The following numbers (or coefficients) a,, a,, and a will allow the equation above to output
the correct power value for a given element's output voltage (in millivolts).

These values are found using by measuring the voltage applied at the DWM's input and
the power that is being applied to the line-section. The DWM has a built-in voltmeter function
(mV Read) that must be used to measure the voltage from the element. Also, a trusted power
meter must be used to measure the power that is being applied to the line-section. This
"trusted power meter" will be what the DWM will match its power readings to for the given
element being used.

Note: A "trusted power meter" does not need to be a precision power meter that costs
thousands of dollars, it can also just be another Bird meter and the exact element inserted into
that meter. However, this does not mean that the DWM will show the ACTUAL power being
applied to the line-section, it will do it's best to match the power readings to the "trusted power
meter's" readings.
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14.2 Preparation

1.

Open the Element De-Embedding Calculator spreadsheet in Microsoft Excel.
(Download Here or from: www.steamingcoax.com)

Enter the element power rating information onto the “Element” field (cell F26).

Connect the trusted power meter and the line-section the DWM is operating with into the
transmission line between the transmitter and the load.

Insert the element being de-embedded into the line-section.

Ensure the meter's input impedance is set to the correct type based on the element and
line-section being used. See the Element & Line-section Types section Element & Line-
section Types for more information.

Go to: Main Menu — Element — (element slot to be used for this element) = De-Embed —
mV Read to directly read the voltage from the element. (Shown in the following figure)

MAIN MENU
Interlock

Measure Configure
Display Save
Supply Info

'SELECT ELEMENT | 'ELEMENT CONFIG .
9% 1004 Select [t
23 ]l

: 6 100K Edit
3t 1000 7 100W Element # Jyjmmrymer

43 100K 83 100K

ELEMENT DE-EMBED, DIRECT SAMPLING .

Enter U UU 30uR
Save . m\"

Reszset

Figure 14.1: DWM Element De-Embedding Preparation
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Figure 14.2: Element De-Embedding Setup

14.3 Data Sampling & Collection

Both the DWM’s voltage and the “trusty” power meter’s power readings are to be entered into
the Element De-Embedding Calculator spreadsheet in the yellow fields under “mV” and “W”.

There are recommended power levels to take measurements at that should be followed.
However, these recommended values are only there as a reference for the user. The user can
measure at whatever power levels they choose, as long as the values are increasing in power
or voltage as the data is filled when going from the top of the table to the bottom.
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14.4 Analyzing the Data

Before entering the calculated de-embedding values into the DWM, the user must review the
data and ensure there were no errors in the data sampling & collection step.

The best way to know if there are any problems with the gathered data is to see if there
are any bulges or significant warping in the dark blue line. This would indicate that an incorrect
voltage or power value was entered into the spreadsheet. Another quick way would be to

observe the R? value and ensure that it’s at least greater than 0.999. The higher the R? value is,
the more accurate the DWM will be over the points measured.

The following is an example of a badly collected data sample:

Racommasded %53

The closse tn 1, the maen
| accurate the DWM will be for

Third Order{v3] | Second Orderfv) | First Order) this dersent configur sticn.
Valuas o bo .
2 the me [Graph Trendiie: |
LS [Recommengsa comperation: | wes | ssee | 8@ |- gue
REQUIRED
Elomont: my Vs HES Ju R? = 0.998320037
. USER MEASUREMENTS e
Recommended: | Ekment | SW FOR ALGORITAM wam Low R2 Value.
#i5 | Power w £ AFS Y S Should be
0.0%| o 0. 2.00) - >0.999
504 o o 2s9) [Bad Data Sampling Example]
10.0%4) 0. 0.25] 4.95) e
25.08) 1 0.8 11.37)
S0 A 2 1.3 13,93
s . PXY I
o T
e S incorec
i m
175 0% 5 73] 54] - Measurement!
200 0% 10 7. 50.62] -
.
)/
- P
Voltige reasared by e o -
DM e o e o
mery option. INOT AN .
EXTEANA METER, 1T e w i
TFFIET ACCURALY), /

Figure 14.3: Bad Data Sampling Example

The following shows the corrected data sample:

The doser te 1, the more
- accurate the WM wil ba fer
Third Onder(V3] | Second Onder(v') | _Frst Order(v) i element casfiguratios.
Vahies o be

[Rocnmmended companastion: T Iy 147 — il L

e g
— Element: mV vs %FS R? = 0.999889967

P >0.999
. |Good Data Sampling Example| /

mon

Smooth data line

e i
EXTERNAL METER, 1T WILL
FEETCT ADCURACY,

Figure 14.4: Good Data Sampling Example
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14.5 Validating the De-Embedding Values

This step is only those who want to double check what the accuracy will be at different power
levels.

The following image shows the areas where the DWM'’s de-embedding (of the 5W element)
accuracy will be at its highest and lowest (very useful for knowing if there will be high accuracy
in the user’s main operating region):

160.0%
150.0%
140.0%
130.0%

120.0%

Highest Accuracy
Areas

10.0% Lowest Accuracy
" Areas

0.0 50 10.0 15.0 200 250 30.0 350 10.0 450 50.0 55.0

Figure 14.5: High and Low Accuracy Power Regions

This can be validated by setting the RF source to what the % full scale (of the used element
power rating) value is on the graph and comparing the DWM’s reading with the “trusted” power
meter’s reading.

Note: Because math, the accuracy will be typically lower at lower power levels as we are
comparing more and more sensitive values! This is very normal.
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14.5.1 Worst Case Accuracy Area
As an example, here is a validation measurement (for the 5W element) taken at what appears to
be the lowest accuracy area on the graph of Figures 14.3 & 14.4.

- ~—— —

—mwe— < MILLIVOLTMETER - URV 5 _om- —mee—  394.8010.02
REF v A REM
FRO / Hz w A% _f\‘ SRO
ATT /dB dBm A dB Lo
z/Q 10 dBV X/REF READY

- "
F SEL DIM UP 4 LOCAL/TALK

TN SEL REL DOWK FILTER

RCL INP PEAK (PEP) AUTO INPUT/ SHIE
i = E @

LUK FUTE RANGE

Figure 14.6: Worst Case Accuracy Measurement

Based on these values, we can calculate the worst case accuracy (technically error) between
the DWM’s measurement and the “trusted” power meter's measurement at this particular
power as follows:

DWM — TRUSTED
TRUSTED

Accuracy = 100 *

So,

0.5276 — 0.5582
Accuracy =100 * ~55%
0.5582
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14.5.2 Best Case Accuracy Area
As an example, here is a validation measurement (for the 5W element) taken at what appears to
be on of the highest accuracy areas on the graph of Figures 15 & 16:

- ~ ~

— NP ® MILLIVOLTMETER - URV S DIM— — REL— 394.8010.02
REF v A
FRO / H: w A% [
ATT /dB dBm A dB
1/0 Y dBv

UP_ 4 LOCAL/TALK

-

DOWN FILTER

)EE

AUTOD INPUT/SHIF

Figure 14.7: Best Case Accuracy Measurement

Based on these values, we can calculate the best case accuracy (technically error) between the
DWM’s measurement and the “trusted” power meter’s measurement at this particular power as
follows:

DWM — TRUSTED
TRUSTED

Accuracy = 100 *

So,

4.446 — 4.441
Accuracy =100 * ~ 0.1 %
4.441
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14.6 Keeping Track of Data

Now that the element de-embedding coefficients have been calculated for the element, they
must be recorded somewhere to be able to refer to the data later in case if a tremendous
amount of elements are being used or to keep track of drifting elements.

The first way, is to record them into one of the pages of the Element De-Embedding Calculator
spreadsheet. This is great for referring to the data in the future and makes it easy to compare
between many elements. This is mainly useful for those interested in statistics and data.

The second, is to record them using a piece of tape or a label maker directly on each element.
This is very practical when using many elements for the same DWM. (I use both methods)

Quick tip: Click both the MENU and ENTER buttons at the same time on the power screen to
view the current element’s information to quickly make sure the correct coefficients are being
used.

Figure 14.8: Element Coefficients Tracking Technique
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15 Meter Calibration

Aside from the element de-embedding, there is the calibration of the DWM meter itself
to ensure that it is reading accurate voltage coming from the elements. The DWM has its own
algorithms and parameters for accurately reading element voltages regardless of ambient
temperature.

15.1 Input Offset Calibration

The ability to perform an offset calibration is offered to the user in the event of the meter
reading a non-zero voltage at its input when nothing is connected. Over the years, the input
op-amp buffer’s input offset may begin to drift a bit. The following steps provide a way to
correct for this:

1. Power down the input by disconnecting the DWM'’s input binding posts from the line-
section element output cable or by rotating the element 90° to the vertical position to short
the connection (results may vary to if the transmitter is still operating at high power as stray
RF may make it onto the cable [unlikely but still possible]). If the user wants the meter to
compensate for the noise in the system, leave the element pointing left or right in the line-
section.

2. Onthe DWM, navigate to: Main Menu — Configure — Cal — Input — Auto Cal.

3. A message asking the user to power the input down will appear (already performed in step
1). Press ENTER to continue.

4. Select YES if you are sure you wish to proceed and are ready for the calibration to take
place.

5. Once the calibration completes automatically, the user will be asked to save the
configuration. Press “YES” to save.

15.1.1 Manually Adjust Offset Calibration

After the auto calibration takes place, the user may observe a small amount of power being
present on the power screen. This is due to the noise on the input line and the line-section
element. If the user prefers to see an exact value of zero on the power screen, they should
adjust the offset calibration value to a lower value in the “Edit Cal” menu until 0.000mV is
observed.

15.1.2 Reset Offset Calibration
Resetting the offset calibration sets the offset calibration values for both meter impedance
types to zero.
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15.2 Supply Voltage Calibration

Note: This calibration field does not affect the actual operation of the device and is purely for
the users feedback on the device voltage. The default battery calibration is typically just fine.

Because the DWM allocates all of its precision ADC measurements to measuring the
line-section input, a less accurate ADC is used to sample the supply voltage input. This means
that depending on the temperature, input voltage range used, and device to device variance,
the supply voltage reading can be off by about 5%. This does not matter much when using
higher voltage inputs like 12 volts. But, this can seem large when using a low voltage input like
a lithium battery.

15.2.1 Manually Adjust Calibration
This method will be made easier or automated in future firmware updates.

1. Navigate to: Main Menu — Supply — Direct. (Remember the originally used supply type)
2. Return to the main power screen.

3. Measure the supply voltage at the battery or supply input connector (be careful to not short
any connections) with a multimeter.

4. Take note of the DWM'’s supply voltage reading.
5. Navigate to: Main Menu — Configure = Cal — Supply.

6. If the DWM’s supply voltage reading is higher than the multimeter, increase the calibration
value. If it is lower, then decrease the calibration value.

7. Repeat steps 3 through 6 until the DWM'’s supply voltage reading is the same as the
multimeter’s reading.

8. Navigate to: Main Menu — Supply and select the original supply type and voltage ranges
(refer to step 1).

9. Save the new calibration and configuration.
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16 Logging

Logging allows the DWM to keep track of events that occur on the system over time.
These events can be used to diagnose issues with the DWM or a transmitter. The events that
the DWM are not stored when the DWM is powered off. The DWM can store up to 99 events.
When the DWM reaches the maximum number of logs, the logging configuration specifies what
to do.

16.1 Log Severity
16.1.1 INFO

Linked to events that are informational. These events are not errors but are useful to know.
Examples include when the DWM is powered on or when the USB has been connected or
disconnected.

16.1.2 WARNING

Linked to events that are not errors but are important to know. Examples include when the
input supply voltage has become critically low or when the interlock has been triggered.

16.1.3 ERROR

Occurs when a part of the DWM in not functioning as it should but, it is still possible to use the
device to perform measurements. For example, if EEPROM memory corruption has occurred.

16.1.4 CRITICAL

Occurs when the DWM is malfunctioning and is unable to perform measurements. For
example, if the ADC is not functioning correctly. Please reach out for repairs or assistance.

16.2 Logging Configuration

To configure how the logging system will work when the number of total logs has reached 99,
go to: Main Menu — Configure = Logging — Preserve.

16.2.1 Only New
When a log count of 99 is reached, the DWM will only store new logs and delete the oldest
logs.

16.2.2 Newest 10

When a log count of 99 is reached, the DWM will store the newest 10 logs and delete the
oldest logs.

16.2.3 Oldest 10

When a log count of 99 is reached, the DWM will store the oldest 10 logs and delete the
newest logs. This mode is useful to know what the first logs were when diagnosing an issue.
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16.3 Viewing Logs

To view the logs, go to: Main Menu — More — Logs. The logs will be displayed in order of
most recent (high number) to oldest (low number). To Clear a specific log, press the ENTER
button on the log you want to clear. To clear all logs, go to: Main Menu — Configure = Logging
— Clear All.

1/6 IHFEI 26 IHFEI

DWM 05 Launched Terminal connection?
establizshed

Od Oh Om 0= 300ms Od 2h 3em 23= 3ms

(0d Bh 7m 595 agol (0d 2h 28m 55 agol

4/6 |[INFO 576 |[INFO |
USE Disconnected USE Connected

Od 3h 23m 35 226ms Od Bh 4m 35 208ms
(0d 1h 41im 325 ago? (0d Ok Bm 545 agol

Figure 16.1: Log Examples
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17 Firmware Update (DFU) Mode

To perform a firmware update, the following is needed:
+ USB Type-C cable

* Needle nose pliers (for the jumper method [Section 17.2.2]

17.1 Connections

17.1.1 USB Cable

A standard USB Type-C cable is required to connect the DWM to the computer. This cable is
the same as the one used to charge the lithium battery backpack. Ensure the other end of the
cable is compatible with the computer’s USB ports (USB A or USB C ports).

Note: Not all USB Type-C cables are created equal. There are some strange compatibility
issues depending on manufacturers and specifications.
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17.2 Entering DFU Mode

17.2.1 Menu Method
Note: This method requires at least the firmware version 2.3.0 or higher (Released on March
31st 2025).

To enter DFU mode, navigate to: Main Menu — More — Update. Once entered into DFU mode,
the screen will go dark and the DWM is ready to be updated.

Note: The order in which the USB cable is plugged into the DWM and when the DWM is
entered into DFU mode does not matter.

Another Note: When using the DWM remotely at a distance that makes physical access
impossible, DO NOT put the DWM into DFU mode! The only way to get the DWM out of DFU
mode is by physically powering the device off, then on again.

17.2.2 Jumper Method
1. Turn off the DWM.

2. On the back of the DWM to the left of the USB communication port, there is a yellow jumper.
Use needle nose pliers to move the jumper from the right position to the left as follows:

DFU Mode
»~(Jumper on the left). v,

Normal Operation
-*Mode (Jumper on the right)

ok

3. Connect the USB Type-C cable to both the computer and the DWM (on the USB
communication port on the back of the DWM).

4. Turn on the DWM. If the display remains off when powered on, then the DWM is in DFU
(Device Firmware Update) mode and is ready to be updated.
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18 DWM-Control Application

Note: This is the preferred and most simple application used to update the DWM V2 meter.

The DWM-Control desktop application works for both Windows and Mac. It is designed to
control and update your DWM V2 meters all from your computer (and serve as an alternative to
the STM32CubeProgrammer which has been very complicated to use [as can be seen in
Section 19]). Currently, only the ability to update your meter is available.

The latest version of DWM-Control can be downloaded from:
https://github.com/SteamingCoax/DWM-Control/releases/latest

The source code to this application can be found at:
https://github.com/SteamingCoax/DWM-Control

18.1 Windows Users Setup

18.1.1 Driver Installation:
Because Windows needs drivers to do literally anything, a driver is needed for the DWM to be
updated.

Download the Zadig USB Driver Installer from the official website: https://zadig.akeo.ie/
Set the DWM-V2 into firmware update mode (DFU mode).

Connect the DWM-V2 to the PC.

Open the Zadig App.

Make sure it says "DFU in FS Mode" for the device selection (circled in red below).
Click "Install Driver" and wait a few moments for the driver to install.

NSO O kDb~

Done! You may proceed to the Installation section below!

&4 Zadig

Device Options Help

DFU in FS Mode v [ Edit

Driver  (NONE) &) WinUSB (v6.1.7600.16385) = More Information
WinUSB (libusb)
USBID 0483 DF11 libusb-win32

- Install Driver libusbK
wep = X WinUSB (Microsoft)

No new version of Zadig was found

Figure 18.1 Zadig Driver Installer
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18.1.2 Installation:

1. Once the DWM-Control app is downloaded, depending on your browser, it may show

something like this:

vy 8

Downloads /o oa - {}

~\
5>
Ly

P AN
trol/releases/tag/v1.00 H A

A DWM.Control-1.0.0.Setup.- Windows.1.0.0.exe isn't
commonly downloaded. Make sure you trust
DWM.Control-1.0.0.Setup.-. Windows.1.0.0.exe before
you open it.

See more

2. Click the three dots. Then “Keep”.

B R ettt Tt ] Bt PR L~ v =L

Downloads Q- i}

A DWM.Control-1.0.0.Setup.- Windows.1.0.C [iif
commonly download- " ** ' '
DWM.Control-1.005 T[i] Delete

you open it. @
See more
. Report this file as safe

Learn more

G2 Copy download link
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3. Then, this message may appear. Click "Keep anyway”.

4.

Downloads Q- {,\o

A DWM.Control-1.0.0.Setup.-.Windows.1.0.0.exe isn't l

Make sure you trust

A DWM.Control-

1.0.0.Setup.-.Windows.1.0.0.exe
before you open it

Microsoft Defender SmartScreen couldn’t verify
if this file is safe because it isn't commonly
downloaded. Make sure you trust the file you're
downloading or its source before you open it.

Name: DWM.Control-
1.0.0.Setup.-.Windows.1.0.0.exe [=e

Publisher: Unknown jee

20T e A
ee
Keep anyway
ee

Report this app as safe

Learn more

Cancel Delete

Then, open the installer from where it downloaded to and follow the steps from the

installer!
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18.2 macOS Users Setup

18.2.1 Installation:
1. Once the app is downloaded, open the .dmg installer.

2. Drag and drop the DWM-Control app to the Applications folder.
3. Navigate to the "Applications" folder and open the DWM-Control Application.

When the app is first opened, you will most likely see this pop up due to me not being a
"verified" developer yet:

“DWM Control” Not Opened

Apple could not verify "DWM Control" is
free of malware that may harm your Mac
Oor compromise your privacy.

Done Move to Trash

4. Click "Done". Then click on the Apple logo on the top left of your screen, then click
"System Settings”:

@ Finder File Edit View Go

About This Mac

System Settings...
App Store... 4 updates

Recent Items

Force Quit Finder

Sleep

Restart...
Shut Down...

Lock Screen
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5. Navigate to "Privacy and Security", then scroll all the way to the bottom and click "Open
Anyway". There may be a popup that will ask this again, click "Open Anyway. You may
need to confirm this with your system credentials.

Focus

Screen Time Security

 Lock-Screen Allow applications from App Store & Known Developers £

Privacy & Security
“DWM Control" was blocked to protect your Mac. Open Anyway

. Touch iD & Password

rol" is free of malware that may harm your Mac or

== Users & Groups

@' Internet Accounts )
g FileVault
O Game Center
e iCloud @' Lockdown Mode

&8 Wallet & Apple Pay
Advanced... ?

@ Kevboard

6. Done!
The app should open and you can now update your DWM V2 meter.

Remember, on Mac, no drivers are needed. Everything should just work!
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18.3 Updating Firmware

The Firmware Upload tool works from top to bottom.

W\ Device Selection Connect and select your DFU device

Available DFU Devices:

Click 'Refresh’ to scan for devices

® Firmware File Select the firmware (.hex) file to upload

% Upload Firmware Flash the firmware to your device

Upload Qutput

Figure 18.1 DWM-Control Firmware Upload Tool Page
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1. Click the “Refresh” Button if your device does not appear. If it still does not appear, ensure
the DWM is connected and in firmware update mode (DFU mode) and if you are using
Windows, ensure the driver is installed via Zadig (Section 18.1.1).

\ Device Selection Connect and select your DFU device

Available DFU Devices:

DFU Device 1: 0483:df11 (Serial: 205630584E43) - @Internal Flash /0x08000000/256*02Kg

2. Click “Download Latest Firmware”. This will automatically find and download the latest
firmware from the DWM-V2 Firmware GitHub repository. IF the firmware fails to download
automatically, the latest firmware version can be found by following the steps in Section
19.1 and choosing the downloaded firmware by clicking the “Choose Local File” button.

# Firmware File Select the firmware (.hex) file to upload

DWM_V2_4_0.hex
796.4 KB
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3. Click “Upload Firmware” to update the DWM. DO NOT disconnect or interrupt the firmware
uploading process. IF the process is interrupted, the meter must be put into DFU mode
using the jumper method (Section 17.2.2), powered off, then on again. Then, restart the
upload process.

4 Upload Firmware Flash the firmware to your device

Transfer in progress...

4, Once the transfer is complete, the DWM may be disconnected and power cycled. The
Upload Output should look like this:

Upload Output

LU LUT vyLes

[10:16:21 PM] dfu-util: Download
275456 bytes
[10:16:21 PM] dfu-util: Download
278528 bytes
[10:16:22 PM] dfu-util: Download

284672 bytes

[10:16:22 PM] dfu-util: Download
289920 bytes

Download done.

File downloaded successfully

[10:16:22 PM] dfu-util: Submitting leave request...

[10:16:22 PM] dfu-util: dfu-util: Error during download get_status
[10:16:22 PM] & Firmware uploaded successfully!

[10:16:22 PM] & Device is ready to use

5. Done! You did it! Enjoy the new firmware!
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19 Alternative Firmware Updating Method

19.1 Getting the New Firmware

Beware: This should only be done if the DWM-Control Application is not able to download the
latest firmware version on its own or if the STM32CubeProgrammer application is being used to
update the firmware.

The file type that contains the update is a .hex file that can be obtained by navigating to:

https://github.com/SteamingCoax/DWM-V2 Firmware

1. Then click on “Releases” on the right side of the page:

57 Pin & Unwatch 1 ~ v ¥7 Star 0

Add file ~ <> Code ~ About

No description, website, or topics

@ .
RS provided.

7 minute v Activity

% 0 forks

Releases 1

> First Release - 2024-11-26 ' lLale
4 minutes ago

2. Choose the latest firmware release version and click on the .hex firmware file to download it:

) Actions [{] Projects [11 wiki Y Security |~ Insights 5 Settings

Releases Tags Draft a new release

9. mifw'ves o First Release - 2024-11-26

-
21

The first production ready release of the DWM V2 firmware!

Compare ~
v Assets 3
@ODWM_V2
[ sour
[F)se

Rev. C Page 54


https://github.com/SteamingCoax/DWM-V2_Firmware

19.2 STM32CubeProgrammer Software

Note: Only use this software of you are an advanced user or you are not able to get and use the
DWM-Control App shown in Section 18.

19.2.1 How to Get It

There are a few firmware uploader softwares available to use. This guide will be using the
official STM32CubeProgrammer software provided by ST. The following are steps to prepare
the software.

1. To download the programming software, please navigate to:

https://www.st.com/en/development-tools/stm32cubeprog.html

2. Click on “Get Software”:

= Products Tools & software Applications Solutions ST Developer Zone

evelopment tools STM32 Software Development Tools STM32 Programmers STM32CubeProg

STM32CubeProg =

STM32CubeProgrammer software for all STM32
E) Download databrief

Overview Documentation Tools & Software

3. The page should automatically scroll down to the “Get Software” tab. Then, click on “Get
Latest” for the operating system you are using. (If you are using windows, you will most likely
need to choose the “Win64” version):

Get Software

Part Number A General Description Latest version Download All versions

Get latest
Get latest
Get latest

Get latest

+ STM32CubePrg-Lin STM32CubeProgrammer software for Linux 2170 s ;
— elect version

+ STM32CubePrg-Mac STM32CubeProgrammer software for Mac 2170 &olect version

/ -\ /
+ STM32CubePrg-W32 STM32CubeProgrammer software for Win32 2170 delect version

+ STM32CubePrg-W64 STM32CubeProgrammer software for Win64 2170 s -
— elect version
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4. ST requires everyone to sign in or continue as a guest. Just continue as a guest:

Thank you for your agreement.
Please log in to MyST or create an account to
start the download.

> g

Log in to MyST Create a MyST
Account

Download as a guest
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5. Then enter your details (ensure at least your email address is accurate) and click “Get link to
Download” to receive the download link via email:

Download as a guest

by filling this form you will receive an email with the

link to download the software.

First Name

First Name

Last Name

Last Name

Professional Email *

Professional Email

Please review our Privacy Statement that describes how
we process your profile information and how to assert your

personal data protection rights

Please keep me informed about future
updates for this software or new software in
the same category

Get link to download

Prefer to create an account?  sign up
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6. Check your spam folder in case if the email was falsely flagged. Then, click on the
“Download Now” button which will take you back to the webpage and automatically download
the software after a couple moments:

Start your software download

Hi

Please click on this button to validate your email address and start the download of
STM32CubePrg-Mac

If you have any further issues, please send your request to our online support using the
subject line: Software download issues.

Thank you,

STMicroelectronics

www.st.com

X3 fRinjOI®

[erms of Use | Privacy Policy | Contacts
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19.2.2 Installation
Once the download is complete, open the installer. The process will be generally the same for
each operating system.

The default installation path it gives is good, so do not touch it unless you know what you are
doing.

Click next and it will ask you to select the packs to install. Make sure all are selected just in
case before continuing. The program will need about 600MB to install.

There may be a second installer window that may appear when installing on Windows. This is
for the driver to allow for a programmer to connect. Install that as well.

Waelcome to the of STM32C 2131 ST Licensing agreement
stm B sTM L]
Step 1 of § Cube Step3of 9 Cub
Starting STM32CubeProgrammer 2.13.1 installation Please read the following license agreement carefully:
‘,—I The homepage is at: http: / /www.st.com/en/development-tools /stm32cube ‘,_, SLADO48 Software license agreement
e oyt to.cugrerted

SOFTWARE PACKAGE LICENSE ACREEMENT

% Please indicate your acceptance or NON-acceptance by selecting *t
(] ACCEPT" or 1 DO NOT ACCEPT™ as indicated below in
—_— the media.
% % 8Y INSTALLING COPYING, DOWNLOADING, ACCESSING OR OTHERWISE
USING THIS SOFTWARE PACKAGE OR ANY

PART THEREOF (AND THE RELATED DOCUMENTATION) FROM
STMICROELECTRONICS INTERNATIONAL N.V, SWISS

ARANCH ANN/OR ITS AFFILIATED COMPANIFS (STMICROFI FCTRONICS)
© 1 accept the terms of this license agreement.

| do not accept the terms of this license agreement.

STMicroelectroncs STWicroelectronics

O s G O
ST Privacy and Terms of Use = STM32CubeProgrammer Installation path .
stmz @ st @
Step 4 of 9 Cube Step S of 9 Cub
r 1 have read and understood the ST Privacy Policy and ST Terms of Use. Select the installation path
e.augmened
® ——
STM32 STM32
Cube ST int NV (as data controler) collects and uses anoymous features usage Cube
statistics (directly or by ST affiiates) when you use the aplicaticn for the
Furpose of continuously improving the upplication.
You can stop the collection of your fealures usage statistics when you use
the application at arry time with effect for the future or update your
protorences via the menu
Heip > User Proferonces

STMicroelectronics STWicroelectronics

% Previous O aur @ Previous Qaue
STM32CubeProgrammer Components selection
- ﬁ STM32C Package - ﬁ
Step 6 of 9 Cube Step70f 9 b
Select the packs you want to install [ pack installation progress.
r Note: Grayed packs are required
Y/ T Kyy (Finished]
e STM3 2CubeProgrammer 506.22 M8 Heawrerted  Overall installation progress
SigningTool and Keygen 5.56 M8 a4
STM32TrustedPackageCreator 73.99 M8
g —_ @
R Cloe
Description
Core files
Total space required 585.79 M8
Avallable space 161.39C8
ST croebectronics STMicroelectronics
& Prevous Oaun e Qaur
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19.2.3 Setup
1. When opening STM32Cube Prog, the window like in the following figure will appear. Click on
the download icon in green as indicated in the following figure to open the programming page:

o @ Dacta informaticnNotice (A n n X «‘ ‘,_l

Devicememoy| Opentie | +

Address v Size Datawidth = 32-bit v FindData 0x
cuBLTH
e 116200
H Paly
Programming Even
P Data bits
age
g Stopbits

No data todisplay
Flow contral

RTS

DTR

Log LiveUpdate  Verbosity level e 1 z 3 Read Ungrotect (MCU) (]

TZENR: == (MCU'
09:45:29 : STM32CubeProgrammer AP v2.17.0 | MacOS-64Bits greasion ML) L

Board

Device

Type

DevicelD

Revisicn ID

Flash size

CcPU

Boctloader Versicn

2. Connect to the DWM:

Not connected 2 Click Not connected
Connect o -

USBcenfiguration

= DO

Serial number 205630584E43

B
" Should I
Appear

Read Unprotect (MCU) .

Read Unprotect (MCU) .

TZEN Regression (MCU
. (Mcu) . TZEN Regression (MCU) .
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3. Select the new firmware file and click “Start Programming”:

@ oata

Select New
Erasing & Programming 2 Firmware File
Download Path

Should be
Connected

Startaddress

Skip flash erase before pregramming Select Index StartAddress Size

4 VArify programming Full Flash memory checksum 0 0x08000000 X

1 0x0E000800 2K

2 0x08001000 2K

Only These "‘"""'""" ) j ::0500;62 ‘i
3| Should be 0x08002000 2
Selected

Live Update Verbosity level @ 1 2 3

Bark
Address
Sze

Bark

Address
Sze
UPLOADING ... Targetinformaticn
Size :1024 Bytes Aca -
Address 0x8000000 STM32C0BOxx/B1xx/Clxx
6 : Read progress Mcu
02467

Time elapsed during the read operation Is: 00:00:00.004

512 KB - Default
Cortex-MO+
Beotloader Version -

4. Once the firmware programming is complete, clear the pop up messages.

D X » Ly

Not connected

Eraseflashmemony| Erase extemnal memory
File path JUsersjva2rak/Downloads DWM_V2_1_7 | ~ m
Warning

Staritaddress

Warring: Connection to device 0x467 is lost

Skip flash erase before pregramming

Verfy programming Full Flash memory checksum

Run after prcgramming

TZEN Regrassion (MCU) -

Log LiveUpdate  Verbosity level e 2 3

V95256 - arasing Secr UTATE: UXUSUAEBUU Geie )
09:52:58 : Dowrload in Progress &

09:53:00 : Time elapsed during cownload operation: 00.00:07.355 0
09:53:00 : Ventying ... 3
09:53:00 : Read progress:

09:53:01 : RUNNING Progrem Board

09:53:01: Adoress: :0x0€000000 Device
Type
DevicelD
Revisicn ID

Flach size
cPU
Bootloader Version
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5. Disconnect the USB cable from the DWM and move the DFU jumper on the back of the
DWM back from the left to the right position (if the jumper method was used).

6. Restart the DWM and the display should turn on with the new firmware.

The firmware version can be checked by navigating to: Main Menu — More — Version. The FW
line version number should match the one that was downloaded.

Enjoy the new features!
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