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840MD CONTROLLER SOFTWARE MANUAL

Load a protocol to the motor Zero force of the
Actual force N Drain chamber
Start/pause all motor Protocol dialog . given chamber
protocols Settings
simultaneous!
v @ T a40MD, - X
o
Zero force in Protocols Load Chamber 1 hamber 2 Chambey 3 Chamber 4
all chambers\ sartel Force -11.5 mN Force 4.8 mN Force 9.1 mN Force -1.0 mN
Zero Force All Zero Zero Zero Zero
obe temp. o
/ Protocol Wait for CS4. Forward 1000 Protocol Wait for C84. Forward 1000 Protocol Wait for CS4. Forwkrd 1000 Protocol Wait for CS84. Forward 1000
Temperature measured Heat
by the tempemture prnbe Protocol Motor DrainChamber Protocol Motor Drain Chamber Protocol Motor Drajg Chamber Protol Motor DrainChamber
(erzmnall "me > AV == > A ==} > AV (== > AV (==
Drain all fe hamb Name of protocol Manual move motor forward \
rain all four chambers
Turn chamber heat ON/OFF loaded to motor. Press Start/pause of a protocol Manual move motor reverse

simultaneously
to open Protocol dialog

This window shows the main view of the program. It gives an overview of all the connected chambers and
info about force, loaded protocols, and easy access to common functions such as Zero Force and start of
motor protocols

The controller window is divided into two.

DT 820MD -
&

Protocols Load Chamber 1 Chamber 2 Chamber 3 Chamber 4

Start sl Force 124 mN Force 56 mN Force 18.4 mN Force -0.9 mN

Zero Force All

croreree Zero Zero Zero Zero
Probe temp. 00°C
Protacol 1 Protocol 1 Protacol Protacol

et -- Protocl Motor Drain Chamber Protocol Motor Drain Chamber Protocl Motor Drain Chamber Protocl Motor Drain Chamber

Drain all chambers > AV == > AV =k > AV =k > AV [
Left side

e Settings — Interface setting @
e Protocols

e Load

e Start all

e Zero force all

e Probe temp

e Heat

e Drain all chambers
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@ DMT240MD

Protocols
Start all

Zero Force All
Probe temp.

Heat

Load

0.0°C

Drain all chambers

Force

Zero — Zero force

Start/Pause protocol

Drain chamber

Start or pause loaded motor protocol.

Chamber 1 Chamber 2 Chamber 3 Chamber 4
Force -12.4 mN Force 5.6 mN Force 18.4 mN Force -0.9 mN
Zero Zero Zero Zero
Protocol 1 Protocol 1 Protocol Protocol
Protocol Motor Drain Chamber Protowml Motor DrainChamber Protowml Motor Drain Chamber Protowml Motor DrainChamber
> FANAY) (== [> JANRYS = rd AV == rd AV ==
Right side. Info and functions for individual chambers
Protocol — Shows protocol dialog
Move motor forward or reverse
MOTOR CONTROL AND DRAIN BUTTONS
Protoool

Moves the motor forward or reverse. It moves in small increments of 10um pr. Click.
Holding down the motor button will move the motor continuously until release of the

button.

The motor can also be controlled on the 840MD interface in PROTOCOLS|MANUAL
CONTROL.

Drain chamber using the automatic vacuum function.

>

Motor

AN

Crrain Chamiber

=
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@ omTaaoMD
e
Protocals Load Chamber 1 Chamber 2 Chamber 3 Chamber 4
Not connected Not connected
Start all Force -11.8 mN Force 5.5 mN
Zero Force All
sororee Zero Zero
Probe temp. 0.0°C
Protocol Protocol
e [ :
Protocol Mator Drain Chamber Protom| Motor Drain Chamber
Drain all chambers > AV frm D> A Y P

INTERFACE CONNECTION

Info is shown about the connected chambers when the interface is connected to the computer.

In this example above, only chambers 1 and 2 are connected to the 840MD interface. In chambers 3 and 4,
the DMT logo indicates that the chamber is not connected.

The main window will look like the one below if no chambers are connected or the interface is not connected
to the computer. The buttons on the left side are unresponsive if there is no connection between the 840MD

interface and the computer.

@ pmT840MD - X
@
Protocals Load Chamber 1 Chamber 2 Chamber 3 Chamber 4
ctortal Not connected Not connected Not connected Not connected
a
Zero Force All
Probe temp. 0.0°C
S
Drain all chambers
SETTINGS @
Interface Settings
Force Qutput Settings
Force Calibration
Layout >
Help ]

Quit
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INTERFACE SETTINGS

Interface Settings X
Set Chamber Temperature Temp offset on chamber Valve Delay
Temperature setpoint 37.0 |:| °C Chamber 1: 1.7 l:' °C Chamber 1: 5 I:' sec.
Probe temperature 221 °C Chamber 2: 1.6 l:' °C Chamber 2: 5 I:' sec.
Chamber 3: 1.9 l:' °C Chamber 3: 5 I:' sec.
Chamber 4: 2.0 l:l °C Chamber 4: 5 I:l sec.
O Ol
Set Set Set

Set Chamber Temperature

The temperature setpoint is the temperature the system will Heat to. The default is 37 °C.
Change the value and press "Set" to set a new value.

Use the "Heat" checkbox to turn the heat on or off.

Temp Offset on chamber

It is important to measure the temperature in the chamber with buffer 20 minutes after turning on the Heat. If
the temperature in the four chambers differs from the Set Temperature, e.g., 37.0°C, the user can adjust the
Temp Offset of each chamber separately to make the temperature exact. The example above shows, the
measured temperature in chamber 1 is 35.3°C, and therefore the Temp offset on the chamber must be 1.7°C
to reach the 37.0°C (35.5C + 1.7°C = 37.0).

To change the Temp offset, enter the new value in the empty box of the appropriate chamber and press
"Set" to change the Temp offset.

Valve delay
Valve delay is the time the vacuum valves stay open for chamber drain. The default is 1 second which often
is not enough time to drain a chamber completely. The time needed will normally be between 4-8 seconds.

Change the values by entering the new value or leave it empty if no change is needed.

"All" changes values for chambers 2-4 with the value in chamber 1. Press "Set" to change the values.
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FORCE OUTPUT

Force Qutput X
Force Range Force Rec Output
Chamber 1: 200 200 mN Chamber 1: 914 mN

Chamber 2: 200 200 ~ mN Chamber 2: 897 mN

Chamber 3: 400 400 mN Chamber 3: 881 mN

o1l
UL

Chamber 4: 400 400 v~ mN Chamber 4: 865 mN

(Al

Set Set

Force Range

"Force Range" determines the maximum force capacity of the transducer.

The factory setting is 200mN, but the transducer capacity can be changed to 400mN, 800mN, or a maximum
of 1600mN of force detection, depending on the force a mounted muscle is able to pull.

"All" changes the values in chambers 2-4 to the same as in chamber 1.

Press "Set" to save the changes.

Force Rec output

"Force Rec Output" determines the upper limit for force sent from the BNC analog output connectors.
This will only affect the data collected from the interface to a data acquisition system such as, e.g.,
AD Instruments PowerLab.

The factory default setting for "Force Rec Output" is 200mN, meaning that if the force of the mounted muscle
strip exceeds 200mN, the force recorded in the data acquisition software will not be more than 200mN. The
software will show a flat-line trace at 200mN, even though the Force Range was set to, e.g., 400mN.

Therefore, change the FORCE REC. OUTPUT settings to an adequate value that it may capture any
response from the muscle strip of interest. This value should not exceed the settings for "Force Range."

Change the values or leave the text field empty—Press "Set" to change the values.

NOTE: Any time this setting is changed, a new weight calibration on the transducers should be
performed by entering the new voltage values into the data acquisition system used.
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FORCE CALIBRATION

NOTE: EVERY TIME A FORCE CALIBRATION IS PERFORMED, THE MEASUREMENT RANGE IS SET
TO DEFAULT 200mN. SET FORCE RANGE AFTER THE FORCE CALIBRATION.

Perform the force calibration using the controller software on the pc or the 840MD interface. The procedure
on the interface is described on page 16 in the user manual.

As part of the general maintenance of the myograph, DMT recommends that the myograph is weight
calibrated at least once a month.

Weight-calibrate the myograph every time the interface has been moved.
Although lab benches are supposedly perfectly horizontal, small differences in lab bench pitch can affect the
system's calibration. Also, calibrate if the system has been idle for longer than a month.

A step-by-step procedure is included in the FORCE CALIBRATION sub-menu under SETTINGS, as
explained in chapter 3. See appendix 1 for Principles of Weight Calibration.

STEP O | Force Calibration X
Please pick a chamber and press Next
Select the chamber to perform the calibration on. v
< Back Next > ‘ | Cancel

STEP 1 &2

| Chamber 2. Force Calibration X || Chamber 2. Force Calibration X
I"I'he calibration procedure is described in Follow the weight calibration procedure | Place the calibration bridge on the

CHAPTER 4 — CALIBRATION OF THE in the User Manual. myograph
FORCE TRANSDUCER" (pg 20) in the Prepare the clamps/hooks and chamber Place the bridge so the pin does not
840MD user manual. for calibration. touch the clamps/hooks.
When ready go to next step

The procedure on the interface is When ready go to next step
described in "FORCE CALIBRATION" (pg.
16)

< Back || Next > || Cancel | ‘ < Back H Next > H Cancel
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STEP 3

This step Initiates the heating process for the chambers. | chamber 2. Force Calibration w |

For the calibration to be accurate, the transducers must be heated to the -
Turn the heat on. Wait until the

same temperature you plan to use for your experiment. This is to temperature is stable
accommodate heat-induced expansion of the electronic parts in the

transducer.

If the chambers cannot stabilize at the target temperature, inaccurate

readings and transducer drift may occur. Temperature set-paint 37.0 °C

. . Probe temperature 22.0 °C
To start heating, press "Heat ON." Add water or buffer in the chamber to

be able to measure the temperature in the given chamber. e
Covering the chambers with the chamber covers will expedite heating. | <Back | [ Net> || Cancel |

Place the temperature probe into the chamber for the first calibration to monitor when it has reached the
target temperature. With the chamber covers in place, heating will take about 20 to 30 minutes for both the
chambers and transducers to reach 37°C.

STEP 4

This step is the first of the weight calibration, with zero load on the | Chamber 2. Force Calibration X

transducer.

Make sure that the transducer is not
subjected to any force.

A 5-digit number will display in blue at the bottom of the screen. If nothing When the relative force reading is stable,
has been disturbed during the heating process, this number is stable. go to next step

(Make a note with this number in case the transducer is harmed. This

number is important information for your DMT sales representative). Wait

at least 20 seconds or until the five-digit number is stable, then press

"Next."
Force chamber: 32856

If the number is not stable, wait until the number has stopped fluctuating
before pressing "Next." . <Back |[ Next> || Cancel
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STEP 5

| Chamber 2. Force Calibration X
Place the 10-gram weight in the pan closest to the transducer (over the
force transducer) to simulate a muscle strip pulling on the jaw or pin Carefully place the 10g weight on the pan.
attached to the transducer. When the relative force reading is stable,

go to next step.

Remember, a 10-gram weight in a 90° vector is cut in half, and the
transducer will only detect 5grams or 49mN of force.

The weight placement should cause a positive increase in the five-digit
number. (Make a note with this number in case the transducer is
harmed. This number is important information for your DMT sales
representative). Wait at least 40 seconds for the applied force to

Force chamber: 32856

stabilize, and the five-digit number is stable before pressing "Next." | <tk | [ Net> || concd
Once the number has stabilized, press "Next."

STEP 6

Verifies that the calibration was performed correctly.

The "Force Chamber" reading should be 49.03 + 0.5mN. | Chamber 2. Force Calibration X

If the "Force Chamber" reading is off by more than 0.5mN, remove the The transducer is now calibrated.

weight, press "Back" to return to the previous step, and repeat the Force read out should be 49 mN
calibration process. + 0.5 mN
If the "Force Chamber" reading is satisfactory, then press "Finish." If OK go to "Finish".

Otherwise, repeat the calibration

Calibrate the other chambers in the same manner.

To calibrate the transducers to a data acquisition system such as the
AD Instruments PowerLab and LabChart system, see Quick-Start
Guide for the 840MD.

Force chamber: 0.0 mN

‘ < Back || Einish H Cancel |

If the five-digit number is below 5000 or above 60000, the force transducer is severely harmed. Contact your
DMT sales representative to know if the transducer can be re-calibrated or replaced.

If the five-digit number is 0 or above 65000, the force transducer is broken and beyond repair and must be
replaced. Contact your DMT sales representative to obtain a quotation.
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LAYOUT

The 840MD Controller window can be docked left, top, right, and bottom of the computer monitor.

Here are some examples.

Left Right

The Controller window can also be floating like other program windows.

HELP

About
Enter a license to be able to use the program. Please contact your representative at DMT if you do not have
a license.

The "Enter License" dialog shows automatically if the license is missing. If a license is missing, the program
terminates
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Write the license in the text edit field and press "Change license."

About DMT 840MD Controller Software

DMT 840MD Controller Software 1, v1.1.0
Copyright (C) 2021 Danish Myo Technology

ticense Enter License

License: ‘ |

Change license Cancel

DMT 840MD Controller is protected by copyright law and international treaties.
Unauthorized reproduction or distribution of this program or parts of it, may
result in severe civil and criminal penalties, and will be prosecuted to the extent
possible under the law.

et license

Check server at startup for software updates

|Software update check‘ | Close ‘

Please consider if you want to check for software updates when the program starts. The default is to check
the server.

Leaving it on makes it easier to get bug fixes and new features and makes it easier for DMT to ensure you
have the latest version of the software.

The software version shows in the ‘About’ dialog and can be helpful when you talk to your DMT
representative about problems.
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PROTOCOLS

A protocol is a description of a series of steps executed in sequence. A protocol can have from 1 to 30 lines.
Every line is a command. Some commands have a value.

There are 16 different commands described in chapter 4 in the user manual. There is also a good example in
chapter 4.

The protocols dialog is divided into two parts.

e Left part. Shows protocols on the 840MD interface (Red box in the figure below).
e Right. Make and modify protocol lines and protocols placed on the computer.

Left part
Protocals O X
=- Chamber 1 # || List of Protocols: | Trigger C54 + forward. 5 times ~
- 01: Wait for CS4. Forward 1000
02: Trigger C54 + forward. 5times Line Command Value ‘ Protocol Mame
03 - [ Trigger C54 + forward. 5 times
L. 04 - 01  SPEED 2.3
- 08 - 02 SETDIG:OUTI ON Description
06: - 03 MOTOR FORWARD 1000
- 070 - 04 WAITLONG 5
. 08 - 05 MOTOR REVERSE 1000
09:- 06  SETDIG:QUT1 OFF
e 100 - 07 REPEAT 5
=I- Chamber 2 08 JUMP TO LINE 2
01: Wait for CS4. Forward 1000 09
- 02: Trigger CS4 + forward. 5 times 10
-03: - 1
04 12
e ;
14
o ;.
.09 - 16
A0 7
5. Chamber 3 12 Command description
- 01: Wait for C 54. Forward 1000 19
.. 02: Trigger C54 + forward. 5 times 20
03:- 2
- 040 - 22
- 05 - 23
06: - 24
- 07 - 25
.08 - 26
09: - 27
w100 - 28
=-Chamber 4 29
01: Wait for CS84. Forward 1000 0
- 02: Trigger CS4 + forward. 5 times
03 -
- ~
Load protecol to moter Uplead to Interface protocols Mew protocol Save Discard changes Delete protocol m

The left part shows the protocols located on the 840MD interface.

Every chamber can store up to 10 different protocols. That makes it easy and fast to switch between
protocols in that chamber. Protocol 01 on one chamber could be different from Protocol 01 loaded on
another chamber.

Protocol 01 is shown in bold (Figure below) because it is uploaded to the motor of that chamber.
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The protocol's name shows if it exists as a local protocol (Located on the Computer). If "-" is shown, the
protocol is only located on the 840MD interface.

The 840MD Interface protocol lines are downloaded and shown in 'The Right Part' of the 840MD
Controller Software by double-clicking a given protocol.

Right part
Protocols m} x
= Chamber 1 ~ Iust of Protocols: | Trigger C54 + forward, 5 times 1
- 01: Wait for CS4. Forward 1000
- 02: Trigger C54 + forward. 5 times Line | Command | Value | Protocel Mame
0z:- [ Trigger C54 + forwsrd. 5 times |
04 01 SPEED 25
- 05 - 02 SETDIG:OUTI OM Description
06: - 03  MOTOR FORWARD 1000
- 07 - 04 WAITLONG 5
- 08 - 05 MOTOR REVERSE 1000
09:- 06  SETDIG:QUT1 OFF
-0 07  REPEAT 5
=+ Chamber 2 08 JUMP TO LINE 2
01: Wait for CS4. Forward 1000 09
- 02: Trigger CS4 + forward. 5 times 10
-03:- 1
04: - 12
g: - 1
- 07 - "
08:- 1
- 08: 16
~10- i
=- Chamber 3 128 Command description
. 01: Wait for CS4. Forward 1000 19
--02: Trigger C54 + forward. 5 times 20
03:- 2
- 04:- 22
- 05:- 23
06: - 24
-07:- 25
08— 26
09:- a7
- 10:- 28
=1 Chamber 4 29
- 01: Wait for CS4. Forward 1000 20
02: Trigger CS4 + forward. 5 times
~03-
04—
nc. h
Load protocel to motor ” Upload to Interface protocols | | New protocol J Save Discard changes Delete protocol E z l

The right part is where you work/program protocols (Red box in the figure above).

e View/change protocols from the interface
e View/change protocols stored on the computer
e Create new protocols with name and description

LOCAL PROTOCOLS
Access protocols on the computer with the dropdown (green box in the above figure).

Pick a protocol in the dropdown, and the protocol lines, name, and description of the selected command are
shown (Blue box in the below figure).

CHANGE/MODIFY A PROTOCOL
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Protocols O X
[=- Chamber 1 ~ | List of Protocels: | Trigger C54 + forward. 5 times &
01: Wait for CS4. Forward 1000
- 02: Trigger CS4 +forward. 5 times Line ‘ Command | Value ‘ Protacol Name
- 03:- | Trigger C54 + forward, 5 times
04: - 01  SPEED 2.5
. 05: - 02 |SETDIG:OUTI ON ~ Description
.. 0B - 03 1000
07 - 04 |WAITFOR DIG:INT ON 5
08 - 05 'WAIT FOR DIG:INT OFF 1000
09 08 [WAITFOR DIGIN2 OFF
10:- 07 |SETDIG:OUTI ON 5
- Chamber 2 08 [SETDIG:OUTI OFF 2
.01: Wait for CS4. Forward 1000 oo |SETDIG:OUT2 ON
02: Trigger C54 +forward. 5 times 10 ;EEE[;G’QUH OFF
03:- 11 [MOTOR FORWARD
- 04:- 12 |MOTOR REVERSE
- 08 - 13 WAITLONG
06: - WAIT SHORT
T 14 [JUMP TO LINE
08 15 |REPEAT
- 16 [PROTOCGLEND
09:-
A0 - 7 = "
<. Chamber 3 18 Command description
01: Wait for CS4. Forward 1000 1’ Use th S when the G4OMD | should
. 02: Trigger C:S4 + forward. 5 times 20 se this command when the 84 protocol shou
03 - 9 21 start a DMT CS4/CS8 stimulation protocol.
04:- 2 Example:
- 05i- = Select the “SET DIG:OUT1 ON” command to send
- 0B - 24 a start trigger to the DMT CS4 or CS8 stimulator.
07: - 25 In the MyoPULSE stimulator protocol select “Start
.08 - 2% Group when digital input is low” in the Digital in
09 - 27 settings.
10 - Hereby the 840MD will send a low signal (ON) to the
Chamber & 28 DMT CS4 or C38 that will start a stimulation protocol
= - 29 when the ‘Low’ digital signal is received from the
-~ 01: Wait for CS4. Forward 1000 0 840MD system.
.. 02: Trigger C34 + forward. 5 times
03:-
.04 -
nc &
Load protocel to motor Upload to Interface protocols MNew protocol Save Discard changes Delete protocol ¢

The command can be changed by

e Double-clicking on the line

e Select the line (with mouse or keyboard) and press ENTER on the keyboard. Use the arrow keys to
change the command.

To change the value

e Click on the value column in the row you want to change
e Press ENTER and TAB

Press "Save" when done with the changes.
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There are two ways to save a protocol

e Use "Upload to interface protocols" to upload the protocol from the computer to the 840MD interface.
The protocols are not automatically saved locally (Computer).

e Use "Save" to save a local protocol on the computer. The changes are not automatically uploaded to
the interface and must be uploaded afterward if needed. It is possible to have an unlimited number of
protocols on the computer (Local) serving as a storage of protocols that can be uploaded to the
840MD interface and then uploaded to a given motor (see later).

Delete protocol

A local protocol can be deleted from the computer with the “Delete protocol” button. It is not possible to
recover a deleted protocol. If a deleted protocol was loaded in a chamber the name is replaced with “-“ in
the overview (left part). This does not change the protocols on the 840MD interface.

UPLOADING PROTOCOL TO 840MD INTERFACE

Protocols o x
Chamber 1 | Listof Protocols: | Trigger C54 + forward. 5 times ~|
01: Wait for CS4. Forward 1000
02: Trigger CS4 +forward. 5 times o | P e ‘ Protocol Name
03~ [ Trigger 54 forward. 5 times |
04:- 01 SPEED 25
.05:- 02 SETDIGOUTI ON Description
06 - 03 MOTOR FORWARD 1000
o7:- 04 WAITLONG 5
o8- 05 mATOR REVERSE 1000
09:- Upload to Interface protocols X
= [ 5
Chamber 2 Ch.1 Ch.2 Ch.3 Ch4 |,
. 01: Wait for CS4. Forward 1000 powcl! 00 O O O
02 Trigger CS4 + forward. 5times
03 - Protocol 2
04~ Poecad3 0 O O O
05:-
05 potocold [ O O O
o7~ Protocols (1 [0 O O
gz Potocol6 [0 0O 0O O
10:- potocol7 [0 O O O
Chamber 3
Protocol 8
01: Wait for CS4. Forward 1000 . mw Gzt =
..02: Trigger CS4 +forward. 5 times Potocals [ [0 O O
03:- prtocol 10 [ OO O O
- 04 -
06:-
07:- 5
08:- 2
- 09 - 27
0:- 28
-Chamber 4 2
01: Wait for CS4. Forward 1000 2
02 Trigger CS4 + forward 5times
03:-
04:-
- 05 -
06: - v
T
Load protocol tomotor || Upload to Interface protocols ||| New protocol Save Discard changes || Delete protocol

Open/make/modify a protocol and Press "Upload to interface protocols” to upload the protocol to the 840MD
interface. The upload control window shown to the right will turn up. Select the chamber and protocol number
the given protocol must be uploaded to by tick-marking the different boxes. In the above example the
Protocol “Trigger CS4 + forward, 5 times” is uploaded to the Protocol 2 position on the 840MD interface.

It is possible to upload a protocol to several chambers at once and any of the 10 Uplosd to nterfsce protocols X
protocol numbers. Ch.1 Ch.2 Ch.3 Ch.4

Protocal 1

Press "Upload" to upload to the interface. Pzl

Protocol 3
The name given to the local protocol will now show on the given protocol number l‘:t::
in the 'Left Part' of the 840MD Controller Software as shown in the above figure.

Protocal 6
Protocel 7
Protocol 8

Protocol 9

OoooooocoOomd
Oooo0oooocoOomd
oooocoocoomd
oooooooomd

Protocol 10
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LOAD PROTOCOL TO MOTOR

After uploading a protocol to the 840M Interface, it is now possible to upload to a given motor. First, when a
protocol is uploaded to the motor and active (Protocol shown in Bold), it can be started as a protocol.

Load protocol to motor X

= Chamber 1 ~
Ch.1 Ch.2 Ch.3 Ch.4 01: Wait for €54, Forward 1000

02: Trigger CS4 + lofward. 5 imes

Protocol 1 [

&S]
0O

Protocol 2
Protocol 3

Protocol 4

Protocol 3 Chamber 2
01: Wait for C 54, Forward 1000
02 Trigger C34 +forward 5times

Protocol & 03

Protocol 7
Protocol 8
Protocol 9
10

5 Chamber 3
01: Wait for C54. Forward 1000

Toad ot il

OooDooo0ooog
Ooooooood
(I I e o e R R Y 9
o A A Y 9

Protacol 10

A chamber can hold up to 10 protocols, but only one can be active at a time. To upload a protocol to a motor
and it active press Load Protocol to the motor.

Pick which protocols must be uploaded to the chamber motor and be active by pressing "Load."

When a Protocol is uploaded to a motor, the name will be shown in each overview of the chamber as shown
below (red boxes).

@ oM 240MD - ®
©
Protocols Load Chamber 1 Chamber 2 Chamber 3 Chamber 4
Start all Force -11.5 mN Force 4.8 mN Force 19.1 mN Force 1.0 mN
Zero Force All
croreree Zero Zero Zero Zero
Probe temp. 0.0°C
| Protocol Wait for CS4. Forward 1000 | | Protocol Wait for CS4. Forward 1000 | | Protocol Wait for CS4. Forward 1000 | | Protocol Wait for CS4. Forward 1000 |
Heat -- Protocol Motor Drain Chamber Frotocl Mator Drain Chamber Pratocl Motor Drain Chamber Protocol Motor Drain Chamber
Drain ell chambers > AV [ B> AV == > AV = > AV ==

The protocol is now loaded and ready to start. To start the loaded protocol in a specific chamber, press the
icon

Protocol

>

for this chamber, or if all chambers should start simultaneously, press the 'Start all' icon shown in the red
box below.
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@ omTe40MD

e

Protocols Load Chamber 1
| Startall | Force -11.5 mN

Zero Force All

ero Force Zero
Probe temp. 0M0SE
Protocol Wait for CS4. Forward 1000
-
Protocol Maotor Drain Chamber
Drain all chambers [> AV ==
Protocols O *
= Chamber 1 1 <. V|
01: Wait for C54, Forwarg New Protocel %

- 02: Trigger CS4 + forward.

03 - MName e;—l

04: - || ‘

06: - Description

=- Chamber 2
01: Wait for C54. Forward
-02: Trigger CS4 + forward,

- Chamber 3
- 01: Wait for C54. Forward
02: Trigger C54 + forward]

- Chamber 4
- 01: Wait for C54. Forward

-~ 02: Trigger CS4 + forward.
03:- Copy lines from current protocol

o
06: - T

Load protocol to motor ” Upload to Interface protocols | | MNew protocol Save Discard changes Delete protocol

How to create a new protocol

1. Press "New Protocol"

2. Fill out "Name" and "Description"

3. Uncheck "Copy lines from current protocol” if you want to start from scratch. If the box is checked all
the protocol lines from the protocol shown/loaded will be transferred to the new protocol and can
then be modified.

4. Press “Create”

Protocol names have to be unique. It is not possible to have two protocols with the same name.

Protocol lines are unique as well.
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Every protocol is different from the other protocols on the computer.

EXAMPLE — How to create a new protocol and start it.

This example will follow all steps required to get a protocol running on the 840MD Myograph System.

OUTLINE OF STEPS INVOLVED

Create New protocol

Create the needed lines with commands and values

Save it locally (save it on the computer)

Upload the protocol to the 840MD interface chamber protocol number of interests.

Load the given protocol to the motor

Check if the Protocol name of interest is shown in bold. Start protocol on all chambers or the
chambers of interest

ok wnE

CREATE PROTOCOL

1. Press "New protocol."
2. Write a protocol name, e.g., "Wait for CS4. Forward 1500" in "Name."
3. Press "Create."

Protocols

=-Chamber 1
- 01: Wait for CS4. Forward Mew Protocol w
--02: Trigger CS54 + forward.
03 - Name
04:- Wait for CS4. Forward 1500
05 -
- 0B - Description
07 -
.08 -
09: -
10: -
=- Chamber 2

-~ 01: Wait for CS4. Forward
- 02: Trigger CS54 + forward.

=- Chamber 3
01: Wait for CS4. Forward
-.02: Trigger C54 + forward,

=-Chamber 4
01: Wait for C84. Forward
02: Trigger 54 + forward.

.03 - Copy lines from current protocol
04 -
0B - .
Load protocol to motor ” Upload to Interface protocols | | New protocol Save Discard changes Delete protocol
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In this example, the following protocol is created

01 SPEED 2.5
02 WAIT FOR DIG:IN1 ON

03 MOTOR FORWARD 1500
04 | WAIT LONG 5

05 MOTOR REVERSE 1500
06 REPEAT 5

07 | JUMPTO LINE 2

CREATE THE PROTOCOL LINES

Protocols

=8

Chamber 1
- 01: Wait for C54. Forward 1000
.. 02: Trigger CS4 + forward. 5 times

>

. 10: -

- Chamber 2

- 01: Wait for C54. Forward 1000
. 02: Trigger CS4 + forward. 5 times

- Chamber 3

- 01: Wait for CS4. Forward 1000
- 02: Trigger CS4 + forward. 5 times

Chamber 4

. 01: Wait for CS4. Forward 1000

- 02: Trigger C34 + forward. 5 times

03 -

. 04 -

.. 05 -

- 0B - v

List of Protocols:

Wait for C54. Forward 1000 ~

Line

Command Value ‘ Protocol Name

Load protecel to motor ” Upload to Interface protocols

0
02
03
04
05
06
07

Mew protocol

[ Wait for C54. Forward 1500

Description

Cemmand description

Save ” Discard changes Delete protecol

1. Double click with the left mouse button on the first line
2. Pick "Speed" in the drop-down.
3. Press double click on "Value" for line 1 or ENTER + TAB
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Write 2.5

Double click with the left mouse button on the second line
Pick "WAIT FOR DIG:IN1 ON" in the drop-down

Do the same for the rest of the lines

No ok

When all protocol lines are made, save the protocol on the computer by pressing 'Save.'

All protocols created using the Controller Software will be saved and located on the computer and available
for upload to the 840MD interface. Use the drop-down at the top right of the protocol dialog to select.

If a protocol is made on the 840MD interface and NOT in the 840MD Controller Software, press on a given
chamber and protocol number, and the protocol will show on the right side. Here you can give it a name and
press "Save" to save the protocol on the computer.

Protocols [m] X

(= Chamber 1 ~ | List of Protocols: ‘Waitfor €54, Forward 1500 v|
01: Wait for CS4. Forward 1000
02: Trigger CS4 + forward. 5 imes line ‘ Command Value ‘ Protocol Name
03:- [ Wit for C54. Farward 1500 |
04 - 01 SPEED 25
05:- 02 WAITFOR DIG:IN1 ON Description
06: - 03 MOTOR FORWARD 1500
07:- 04 WAITLONG 5
08: - 05 MOTOR REVERSE 1500
09: - 06  REPEAT 5
10

Chamber 2 08

01: Wait for CS84. Forward 1000 09
02: Trigger C84 + forward. 5 times 10
03:- 1
04:- 12
0 13
5 ;
08~ 15
09 - 18
10:- 17

=) Chamber 3 18
01: Wait for CS4. Forward 1000 18 Command description
02: Trigger G54 + forward. 5 fimes ® Jump to line number in the protocol and execute the
gi - i;_ protocol from this line number.
05:- 23 Values: 1-30
06: - 24
07:- 25
08: - 26
09 1
10 2

= Chamber 4 2
01: Wait for CS4. Forward 1000 0
02: Trigger C54 + forward. 5 times
03 -
04 -
05:-
06 - v

Load protecoltomotor | Upload to Interface protocols | | New protocol Seve Discard changes

The next step is uploading the new protocol to the st o — S
840MD interface. We are going to load it in protocol 3 for | = e
all four chambers. | s e
| e
| Tt et 00 0 O
e P2 0 O O 0O
:;:: Poeld B H B H
Upload to all four chambers on the interface = e @ E
i , . T rwe 8 0 O 0
Press "Upload to interface protocols" when the protocol T sttt rest 00 O O e
is ready. o e 0 0 O 0
0% Uplosd Cancel
Pick chambers and protocols and press "Upload." S
T T (s T
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The upload takes appr. 15 seconds pr. Chamber. S

The next step,- load the protocol to the motors before

the protocols can be used.

Press "Load protocol to motor" to load protocols.

Pick the chambers and protocols to load and press

"Load."

Loaded protocols will be shown with bold text.

& Chamber 1 | it ot protocole: | Waitfar C54 Forward 1500, 3|
0% Waitfor C54. Forword 1000
02 Tnoger €34 + rwara 5 mes o — Vo Protoca hame.
02 s tee £ Forwara 1500 Wat for CE4 Foruard 150
| - O iz
05+ 52 WA FOR DIGINT ON Deserpticn
| 05 - T MOTOR FORWARD 150
o ® waTLONG s
o8- o5 MOTOR REVERSE 150
| o2 % REPEAT s
o o 110 moten x
Lo & 2 Low prtacottomater
0% Wait tor C54.Forward 1000 ® 1 Ch2 a3 Chd
02 Trgger CS4 - forwaen Stimes o
03 Waifoe G54 Forward 1500 " |mest 0 O OO
o e ez O 0O O O
B | ewa: B2 E H
"
a7 :! mowcstd 00 O O O
b w |mewaws OO OO
- U |mewts 0 O OO
1
Chamser
01: Wait for C54. Forward 1000 " I L o
02 Trigger C34 + forward 5 imes » Potocals [1 0 0O O
:3wmm£sarmm|5ﬂn : fowls 0 O O O
o8- n moccatto 0 0O 0O O
ol = Load | Concel
o7 =
o - =
o8- n
- »
& Gramber -
0% Wait for C54. Forward 1000 o
02 Trigger €84+ forwara 5 imes
03 Wiat for C34. Forward 1800
04
05
o8- v
Lood protocetto motor || Uplosd talntoface protocols | | New protocel Swe | Dbcodchanges | Deleie proocol ’
= Cnamber 1 ] [Wator €54 Forwana 1500
01 Wallor C54 » foward 1000, 8 imes
02 Trgger C34- forward 1000,  4mes. Protocol Hame
0% Wost fox €54, Forward 1500 C.J C s for C34. Forward 1310
04 o 3
o @ WATFORDIGINI ON Desciptisn
o B MOTOR FORWARD 150
o B WATLONG s
" o MOTORREVERSE 1500
» o rpeAT s
m;.:w: E Load peotocal to motor x I
1 Walor C&4 » forward 1000, 8 tmes o T T
02 Togger G4+ ormard 1000, 3 4mes. b
U3 Wk o C84. Forwad 1500 ¥ eean O O OO
u W ez OO O O
» B s @ B a
o W s O O O D
:: 1 peweis 0 O O O
0 T kst OO OO
Chamber 3 L.
-
01 Wallior £54.+ forwans 1010 5 times ” = = = Command desciiption
jer + forwart mes Protocol 8
02 Troger 054 -Horwend 1000, 34 2 = E = E Jump o i mumbse nth
AL Fancd 13 % eesws 0 O OO pectacal and
- srctucal o ths e
b n peesn O O O O Pumber
w u
o f s Vo3
o8 ,-u
o3 a
W 1
L Cramber & H
01 Wailor C34 - foward 1000, 5 ives »
02 Trgger G54+ forward 100, 5 mes.
3 W or €54 Forwars 1500
o
o
I v
[(Dplosd to Inerface protacois | | New protacol Swe | Discard changes 1
Protocols. o x
| & Chameer 1 A | Lstof Protocols. Wit for C54. Forward 1500 =
1 Watfor CS4. Forward 1090
02 Tripger G54+ onwars 5 imes = o = Protece hame.
03 Waitlor CS4. Forward 1500 Wk o C52 Forward 1590
o o s i
o © WAITFOR DIGINI ON Descipton
o5 T MCTORFORNARD 500
or W WATLONG s
o o MOTORREVERSE 50
o ® et s
10 v e To LN F
5 Chamber 2 ©
1 Waltfor C34. Forward 1000 ®
02 Trigger C84- orward S imes o
03 Waitlor CS4. Forward 1500 "
:; 1
.
or
" 5
o I
0 v
1 Chamber 3. i
01 Wit for C34. Forward 1000 » e
02 Trigoer 34 < forwad Simes. x
03 Waitfor €54, Forward 1500 2
L z
050 2
o u
or.. =
o8- »
0 o
o >
& Crameer s »
01 WatTorCS4.Forwaia 1000 o
02 Trigger C54-+ onwars S4mes
03 Waitfor C54. orward 1500
o
o=
o - v
or pioed Hew prael foe Do Deeeprerel 7

If known, the loaded protocol name is shown in the controller window (only local saved protocols have a

name).

@ DMT 240MD
ke
Protacols Load Chamber 1
Pause all Force _115 mN
Zero Force All
ero Force Jero
Probe temp. 0.0°C
Protocol WaitforCS4. Fowar
v N ... . o
Drain all chambers ] AV T

Force

Zero

Protocel Waitfor C54. Forwar

Protocol

]

Chamber 2

Force

4.9 mN

Zero

Motor

AV

DrainChamber

(=5 1]

Protocol Motor

AV

Chamber 3

Protocol Waitfor CS4. Forwar P

Chamber 4

19.2 mN Force -0.8 mN

Zero

Protocel Waitfor CS4. Forwar P
DrainChamiber

=5 1]

Protocl Motor

oV

Drain Chamber

(==
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The protocol can now be started simultaneously on all four chambers by pressing "Start all" or on a single
chamber pressing of a Protorl  given chamber

b

Protocol

Pressing 'Start’ will change the icon/text to "Pause all" or I when a protocol is started.
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APPENDIX A - PROTOCOL COMMANDS

Default command in all protocols when not programmed.

"WAIT FOR DIG:IN1 ON"

Use this command when the DMT CS4 stimulator should start an 840MD motor protocol.

Select the command "WAIT FOR DIG:IN1 ON "in the 840MD motor protocol.

In the MyoPULSE stimulator protocol, select the "Set digital out to low after initial delay" in the Digital Out
Settings.

The CS4/CS8 stimulator will now send a 'Low’ digital value to the 840MD system that waits to start until it
receives the ‘Low’ signal.

"WAIT FOR DIG:IN1 OFF"

Wait until the digital input 1 is inactive “OFF” (High value — High impedance) before processing the next
protocol line.

Example:

Use this command when the DMT CS4/CS8 stimulator should start an 840MD motor protocol.

Select the command “WAIT FOR DIG:IN1 OFF* in the 840MD motor protocol.

In the MyoPULSE stimulator protocol, select the “Set digital out to high after initial delay” in the Digital Out
Settings.

The CS4/CS8 stimulator will send a ‘High’ digital value to the 840MD system that waits to start until it
receives the ‘High’ signal.
"WAIT FOR DIG:IN2 ON"

This is a second Input Trigger for the 840MD system and can be used in the same manner as the

WAIT FOR DIG:IN1 ON.
It can be used for a second device to trigger the 840MD protocols.

Wait until the digital input 2 is active “ON” (Low value — Low impendence) before processing the next
protocol line.

"WAIT FOR DIG:IN2 OFF"

Wait until the digital input 2 is inactive “OFF” before the next protocol line is processed.

This is a second Input Trigger for the 840MD system and can be used in the same manner as the WAIT
FOR DIG:IN1 OFF.

It can be used for a second device to trigger the 840MD protocols.

"SET DIG:OUT1 ON"

Use this command when the 840MD protocol should start a DMT CS4/CS8 stimulation protocol.

Example:
Select the “SET DIG:OUT1 ON” command to send a start trigger to the DMT CS4 or CS8 stimulator.
In the MyoPULSE stimulator protocol, select “START GROUP WHEN DIGITAL INPUT IS LOW” in Digital
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settings.
The 840MD will now send a low signal (ON) to the DMT CS4 or CS8 that will start a stimulation protocol
when the ‘Low’ digital signal is received from the 840MD system.

"SET DIG:OUT1 OFF"

Set the digital output 1 OFF. Active (high impedance).

"SET DIG:OUT2 ON"

Set the digital output 2 ON. Active (high impedance).

"SET DIG:OUT2 OFF"

Set the digital output 2 OFF. Active (low impedance).

"SPEED"

Speed of the motor in mm/sec
Range: 0.5 mm/sec - 12 mm/sec

"MOTOR FORWARD"

The Forward direction is moving the mounting support towards each other.
Enter the distance the motor must move in the forward direction in pm.
Range: 10pm - 5000um

"MOTOR REVERSE"

The Reverse direction is moving the mounting support apart from each other.
Enter the distance the motor must move in the reverse direction in pm.
Range: 10pm - 5000um

"WAIT LONG"

Enter the time in seconds to wait before the next line in the protocol is processed.
Range: 1 second - 5000 seconds

"WAIT SHORT"

Enter the time in milliseconds to wait before the next line in the protocol is processed.
Range: 10 msec - 10000 msec

"JUMP TO LINE"

Jump to line number in the protocol and execute the protocol from this line number.
Range: 1 - 30

"REPEAT"

How many times the protocol must be repeated.
Range: 1 - 250

"PROTOCOL END"

The protocol execution is stopped until a new manual start is done.
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APPENDIX B — INSTALLATION OF THE 840MD CONTROLLER SOFTWARE

Install the 840MD Controller Software on a Windows 10 OS computer with the following minimum
specifications:

Computer: Windows 10, Intel Core I5 - 2.00GHz, 8.00GB RAM, 500Gb harddrive (SSD)

Monitor: Minimum: 1920x1080, Recommended 1920x1200, Minimum Monitor size: 24"
Recommended Monitor size: 27”

Computers delivered from DMT will always be pre-installed with the 840MD Controller software and all
drivers.

The following section is a quick guide to installing the 840MD Controller software on a USB-memory stick
delivered with the 840MD system.

1) Insert the DMT USB-memory stick in the computer. Find the DMT840MD Controller Software
vX.XX.X file. Double-click on the file.

ﬂ DMT840MD Controller Software Setup — X

Welcome to the DMT840MD Controller
Software Setup Wizard

The Setup Wizard will install DMT840MD Controller Software on
your computer. Click Next to continue or Cancel to exit the
Setup Wizard.

Back I Next i | Cancel

2) Click Next.
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ﬁ DMT840MD Controller Software Setup — X

End-User License Agreement

Please read the following license agreement carefully

END-USER LICENSE AGREEMENT FOR 8§40MD CONTROLLER ~
SOFTWARE. IMPORTANT PLEASE READ THE TERMS AND CONDITIONS
OF THIS LICENSE AGREEMENT CAREFULLY BEFORE CONTINUING
'WITH THIS PROGRAM INSTALL: Danish Myo Technology’s End-User License
|Agreement (hereafter EULA) is a legal agreement between you (either an
individual, organization or a single entity) and Danish Myo Technology A/S
(hereafter DMT) for the DMT software product(s) identified above which may
include associated software components, media, printed materials, and "online" or
electronic documentation associated with the 840MD controller software product.
By installing, copying, or otherwise using the 840MD controller software, you
agree to be bound by the terms of this EULA. This license agreement represents the
entire agreement concerning the program between you and DMT, (referred to as

Minancar™ and it simnarcadac any neine neanacal sancacantatinn e nndarctandine

] accept the terms in the License Agreement

| Print | | Back ‘ Next

3) Read the End-User License Agreement. Tick mark the ‘I accept the terms in the License Agreement’
and press Next

ﬂ DMT840MD Controller Software Setup — x

End-User License Agreement

Please read the following license agreement carefully

END-USER LICENSE AGREEMENT FOR 840MD CONTROLLER ~
SOFTWARE. IMPORTANT PLEASE READ THE TERMS AND CONDITIONS
OF THIS LICENSE AGREEMENT CAREFULLY BEFORE CONTINUING
'WITH THIS PROGRAM INSTALL: Danish Myo Technology’s End-User License
Agreement (hereafter EULA) is a legal agreement between you (either an
individual, organization or a single entity) and Danish Myo Technology A/S
(hereafter DMT) for the DMT software product(s) identified above which may
include associated software components, media, printed materials, and "online" or
electronic documentation associated with the 840MD controller software product.
By installing, copying, or otherwise using the 840MD controller software, you
agree to be bound by the terms of this EULA. This license agreement represents the
entire agreement concerning the program between you and DMT, (referred to as

Minancar™ and it conarcadas ang neiae seanncal saneacantatinn ae indarctandine

[ accept the terms in the License Agreement I

et Bk [ Net | | Cancel

4) Change the location to install the 840MD Controller software if needed; otherwise, click Next
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ﬂ DMT840MD Controller Software Setup - X

Destination Folder

Click Next to install to the default folder or dick Change to choose another.

Install DMT840MD Controller Software to:

’C:\ngram Files\Danish Myo Technology\DMT840MD Controller Software\,

Bk [ nNet | | concel

5) Click ‘Install’

ﬂ DMT840MD Controller Software Setup — X

Ready to install DMT840MD Controller Software

Click Install to begin the installation. Click Back to review or change any of your installation
settings. Click Cancel to exit the wizard.

Back ‘E Glnstall 3 | Cancel
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ﬁ DMT840MD Controller Software Setup — X

Installing DMT840MD Controller Software

Please wait while the Setup Wizard installs DMT840MD Controller Software.

Status:

6) Tick mark the ‘Launch DMT Controller Software if the software has to start up after the installation.
To complete the installation, click ‘Finish.” Tick

ﬁ DMT840MD Controller Software Setup — X

Completed the DMT840MD Controller
Software Setup Wizard

Click the Finish button to exit the Setup Wizard.

[v]iaunch DMT840MD Controller Softwar
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ﬁ DMT840MD Controller Software Setup — X

Completed the DMT840MD Controller
Software Setup Wizard

Click the Finish button to exit the Setup Wizard.

[ JLaunch DMT840MD Controller Software

Danish Myo Technology A/S | Tel.: +45 87411100 | Email: support@dmt.dk | Web: www.dmt.dk



Danish Myo Technology A/S | Tel.: +45 87411100 | Email: support@dmt.dk | Web: www.dmt.dk





