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Introduction

Welcome to your LinkPad Manual. This guide will explain the use of the optional LinkPad Controller.
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Important Notices

e Please checkthat your Linkam equipment has not been damaged during transit. Ifthere is any evidence of external damage DO NOT SWITCH ON
ANY ELECTRICAL ITEMS.

e Contact Linkam or their appointed distributorimmediately. Your warranty may be impaired if Linkam is not informed of any transport damage
within 7 working days of delivery.

e NOattemptshould be made to repair or modify the equipmentinanyway, as there are no user replaceable parts.

e Noattemptshould be made to open the case except by qualified personnel as hazardous voltages are present.

e Inordertouse this equipment successfully, please take time to read this manual all the way through before usingit.

e The Linkpad is designed to be used in conjunction with a Linkam T96 temperature controller. Please refer to the T96 Controller manual before
use.

Warranty

This equipment has a warranty against defects in material and workmanship for a period of 12 months from the date of shipping. Linkam will either
repair or replace products that prove to be defective. For warranty service or repair, this product must be returned to Linkam or a designated
service facility.

The warranty shall not apply to defects resulting from interfacing, unauthorized modification or misuse, operation outside of the environmental
specifications for the product, orimproper site preparation or maintenance.

Technical Support

Any technical questions or queries should be addressed to the Technical Support Department at the address shown below and on the back of this
manual.

Tel: +44(0)1737 363 476
Email: support@linkam.co.uk

Feedback

Your feedback will be greatly appreciated, please email us directly info@linkam.co.uk
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Controlling the stage

This section explains how to use the LinkPad to control the basic functions of your Linkam stage.
The display screen is touch sensitive, so you can simply operate the Linkpad by finger touches.

Ifyou are using the LinkPad concurrently with the optional LINK software and a PC connection, only sensor data such as temperature will be shown.
The power indicators still operate as does the Setup button.
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When the LinkPad is connected to a temperature controlled stage without any additional features (such as vacuum or motor control) you will see
the following screen:

15

14— | 16
13— 4 o2 0.0V

Temp 2412“[}
1 —17

Profile finished 0.0A
Rate Limit Time Lnp
°Cfmin °oC h:m:s speed Ramp

g-— 1.00 25.0 00:00:00 Auto n__lu,
4' A —11

5 v —12

N =

1. Current stage temperature

2. Heating/Coolingrate

3. Temperature Limit

4. Hold time

5. Liquid nitrogen pump speed (only presentifan LNP96 is connected to the T96)
6. Start control

7. Heat override control

8. Cool override control

9. Pause control

10. Ramp number display /Ramp options

11. Next ramp control

12. Previous ramp control

13. Settings and Information

14. Volume icon

15. Computer control icon

16. Sample Calibrationicon

17. Stage power input display

18. Feature control functions (only present when an LNP96 is connected or a stage with additional features is in use)
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Basic stage controls

Heating or cooling the Stage

To set the desired target temperature, tap on the limit control (3) and a keypad will appear:

X
Lirnit: 7 3 9 -
o —
Current : 25.0 4 6 Delete
Range : -200.0->420.0
1 2 3 -
0 5 5 Enter

Enter the required value by tapping on the numbers. The currently set limit and the range of acceptable limit values for the connected stage are
shown to the left of the keypad.

To set the desired rate of temperature change, tap on the Rate control (2) and a keypad will appear:

e

=Cfmin - g :
Current: 1.00 4 5 6 Delete
Range : 0.01-> 50.00

=C/min =C/hr 0 . 5 Enter

Enter the desired rate using the keypad. The currently set rate and the range of acceptable rate values are displayed to the left of the keypad. The
units can be changed between °C/minute and °C/hour from this keypad. Changing the units will update the acceptable range of values.

To set the hold time, which is the amount of time the system will maintain the target temperature once reached, tap on the Hold control (4)and a
keypad will appear:

Time
— 8 g
h:m:s
Current : 00:00:00 4 5 6 Delete
Range : 0:0:0 ->999:59:59
1 2 3 =
0 . : Enter

Enter the desired hold time in hours, minutes and seconds.

Ifusinga system with a liquid nitrogen pump (LNP), the LNP speed value (5) will default to automatic. This means that the system will control the
flow rate of liquid nitrogen to match the rate of temperature change specified. If you wish to manually control the speed of the liquid nitrogen flow,
tap onthe LNP speed (5)and a keypad will appear:

Lnp 7 3 ¢
auto -
Current : Auto 4 5 6 Delete

Range : 0-> 100

Man Auto 0 . H Enter

Tap on 'Man'to change the pump to manual mode and enter the desired pump speed as a percentage of maximum speed, with 100 being maximum
speed.

Note: That usingthe LNP in this way may impact the accuracy of the rate of temperature change. We recommend using the LNP in automatic mode
where possible.

Note: If you are using a stage with a Peltier element that cools using the thermoelectric effect, such as the PE120, there are no additional settings
needed for cooling. Aresistance heated stage such as the THMS600 cannot cool below ambient temperature without the use ofan LNP.

Once the required values have been set, begin the experiment by taping on the start button (6). This will change to a stop button while the system is
active. The experiment can be paused at any time by taping on the pause control (9).

The Heat override (7) or Cool override (8) controls can be tapped at any time duringan experiment to force the stage to heat or cool at the currently
setrate. These controls will not function unless there is a currently active ramp.
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Profiles and Ramps

On the LinkPad 'Ramp'refers to anindividual group of settings (rate, limit, hold time, etc.) that make up one step in an experiment, and a profile is a
combination of ramps that makes up a complete experiment.

For example a profile could consist of 3 ramps, with the first being set to increase from ambient temperature to 100°C at 50°C/min, the second to
heat from 100 to 150 at 10°C/min and the third to heat from 150 to 160 at 1°C/min and hold at 160 for 10 minutes. An example ofa 4 ramp profile is
shown below:

Ramg1 _, Ramp 2 Ramp 3 N Ramp 4

! f Y

1009

G o
e} m{m .,"f
£ /
£ /

2 =J
Costing

The following section describes how to configure, save, import and export these temperature profiles.

Creating a profile
Aprofile is created by entering values into multiple ramps and settinga start ramp and an end ramp.

To select a ramp to edit, tap on either the ramp up control (11) or the ramp down control (12). Once the desired ramp is selected, its properties can
be edited by tapping on the blue 'Ramp'display - the following options dialogue will appear:

5 6 7

Copyramp
Pasteramp

Clear Profile
Clearramp

Set start ramp
Setend ramp
Toggle cycle mode

NoupwN e

The copy ramp control (1) will copy all the values in the currently selected ramp into memory, these values can be then pasted into another ramp via
the paste ramp control (2).

The clear profile control (3) will reset all ramps to default values and the clear ramp control (4) will reset the currently selected ramp to zero values.
The clear ramp control cannot be used onramp 1.

The set start ramp control (5) sets the currently selected ramp to be the first in the profile. Use this if you wish your profile to start on a ramp other
thanramp 1. The set end ramp control (6) sets the currently selected ramp to be the end ramp ofthe profile. This can not be appliedtoramp 1.
The start ramp of the profile will be highlighted in dark blue and the end ramp will be highlighted in red. When an experiment is in progress the
currently active ramp will be highlighted in light blue.

The cycle mode control (7) will toggle ramp cycling on and off. When this is on the profile will return to the start ramp once it finishes the end ramp,
whereas when itis off the profile will finish once it completes the end ramp. When cycle mode is engaged the screenis updated to reflect this.

Note: A profile will finish ifit reaches a ramp with a rate setting of 0.

Ramp Ramp Ramp Ramp
cyde
il . . .
w w w w
Start End Active cycle
ramp ramp ramp mode
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Once the required values have been entered on each ramp, the start and end ramps configured and cycle mode set as required the profile is
complete and ready to use.
The profiles are automatically saved.

Running The Profile

15
14+—— | 16
13— 4 = 0.0V
Temp 24 2°C
1 I —17
Profile finished 0.0Aa
Rate Limit Time Lnp
R
=C fmin =C h:m:s speed amp
2 1,00 25.0 00:00:00 Auto “_10
3— 1
5 v —12
» Tt 3 =
i i i i I
6 7 8 9 18
1. Current stage temperature
2. Heating/Coolingrate
3. Temperature Limit
4. Hold time
5. Liquid nitrogen pump speed (only presentifan LNP96 is connected to the T96)
6. Start control
7. Heat override control
8. Cool override control
9. Pause control
10. Ramp number display /Ramp options
11. Next ramp control
12. Previous ramp control
13. Settings and Information
14. Volume icon
15. Computer control icon
16. Sample Calibrationicon
17. Stage power input display
18. Feature control functions (only present when an LNP96 is connected or a stage with additional features is in use)
Starting

Once the profile value(s) are entered, simply touch the start button (6) to begin the heating or cooling of the stage.

The ramp status (10) will change to show which ramp is in progress and the power indicator (17) will show a red bar which rises and falls with the
amount of power fed to the stage. If selected the current and voltage will also be displayed.

At any time the rate limit or time may be changed by simply touching on any of the displayed values (2,3,4,5)and enteringa new value.

Pause heating/cooling or the hold time

Touching the pause button (9) during the profile will stop the heating/cooling until either the heat (7) or cool (8) button is pressed or the limit is
changed.

Ifthe limit has beenreached, touching the pause will stop the time countdown. Touching the pause or changing the hold time will begin the
countdown.

Touchingthe heat, cool buttons or changing the limit again will exit the hold time and the time value will disappear.

Limit reached
When the limit is reached, the hold time if set will be shown and will begin to count down. Ifa hold time is zero then the next ramp will be started.
Ifthe next rate value is zero or the stop ramp is reached then the profile will stop.

Heat and Cool buttons
The heat (7) and cool (8) buttons are used to override the profile settings e.g. ifheatingto a limit of 200 and an event occurs you can quickly cool by
simply touching the cool button (8).

LINK or Computer Control

When the T96 and LinkPad are used with a USB or serial connection (for example to the LINK software) then the LinkPad operation is limited to the
stop button only. This is shown on the LinkPad by the computer control icon (15) illuminating. In order to re-enable full LinkPad control simply
disconnect the computer software control (in LINK, select Controller ->Disconnect, and to reconnect computer control in LINK , select Controller ->
Connect)

v1.1.0
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Stage Specific Controls

The LinkPad display will change depending on the stage type connected to it, giving control over the unique functions of each specific stage.

Vacuum stages

This section applies to all stages with the ability to hold a vacuum, for example the THMS350V or TS1500V.

The only additional information displayed for vacuum stages with no motorised vacuum valve (MV196) is the current vacuum level, in mBar, mTorr or
kPa.There are no additional controls.

L = 0.0V
Temp 217°C
Vac 1.00e+03mB

Profile finished 0.0A
DE?nﬁtian L:’rgt I;ﬂmes slﬁzgd S
1.00 25.0 00:00:00 Auto 1

-~

v

(R R B

Systems with the motorised vacuum (MV196) valve will see the following additional information:

1
w o o 0.0v
Temp 217°C
Vac 1.00e+03mB
Profile finished 0.0A
Rate Limit Time Lnp Vac
=C fmin = h:m:s spead mBar =
L.00 25.0 00:00:00 Auto 1.00e+03 -
5
“ -~
-
» 1T L 1] B=—3
1. Motorised valve status indicators
2. Vacuum level control
3. MV196 (motorised valve) operation

To set the vacuum level tap on the vacuum control (2) and enter the required value.
Mororised valve status indicators:

These indicators show at a glance the status ofthe valve.

Max @ Atmos @ Moving @
e The Max indicator (1) will be illuminated blue when the vacuum level is at maximum -i.e. this light will be illuminated when the valve is inits fully
closed position.

e The Atmos indicator (2) will be illuminated blue when the stage is at atmospheric pressure.
e The Movingindicator (3) will be red when the valve motoris active, and green when itisidle.

MV196 motorised valve operation

This screenis for controlling the motorised valve manually, as opposed to via a pre-set ramp. When a ramp is in progress these controls will be
greyed out and inaccessible.

1 3 4
|
Set point
Max mBar
vacuum
1.00e+03 >

e tapthe Atmos button (1)to set the stage pressure to atmospheric pressure.

v1.1.0
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e tapthe Maxvacuum button (2)to set the stage pressure to the lowest it can attain.
e tapthe blue value under Set point (3)to manually set a pressure level and tap the start button (4) to confirm.

Expansion board setup

All vacuum capable stages will have a vacuum expansion board fitted to their T96 controller, which has the following setup screen, accessed by

tapingon the setup bar and taping on the blue arrow:

Motor |
About

Serial number
F /W version
Connected to
Serial number
H/W wversion

Vacuum units

| Vacuum |

T96 WacuumPressure

VAC-0356

H/W version

Pfeiffer TPR 230
44461153
V1.0

! mBar

KPa

-

V21

! mTorr

The only changes that can be made are to switch the displayed units between mBar, mTorr and kPa. This cannot be changed while a profile is active.

Systems shipped with a MV196 motorised vacuum valve will also be fitted with a motor control expansion board:

Motor |
About

Serial number
Ffw version
Connected to
Serial number
H/W wersion

| Vacuum |

T96 Stepper Motor MV196

MOT-0322

H/W version

MV196
13012-0145
V1.0

No changes can be made on this screen, it is forinformation only.

Pressure stages

-

¥3.1

This section applies to all stages that can be pressurised to above atmospheric pressure, Including THMS600PS and CCR1000

The only additional information displayed for pressure stages is the pressure, in Bar or Mpa (1). There are no additional controls.

@ o0 o
Temp
P
1
Profile finished
Rate Limit
°C fmin =C
1.00 25.0
4 T

Expansion board setup

20.3°C
7.89Bar
Time: Lnp
h:m:s speed
00:00:00 a
4 1

0.0v

All pressure capable stages will have a pressure expansion board fitted to their T96 controller which has the following setup screen, accessed by

tappingon the setup barand tappingon the blue arrow:

12
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Pressure | D5C | | -

About TS5 Vacuum,Pressure

Serial number 1234567891234567

F /W version HjW version vai
Pressure units @® Bar O MPa O Torr
Connected to Pressure 690 bar

Serial number 0915120460

H/W version ¥ LD

The only changes that can be made are to switch the displayed units between Bar, MPa and Torr. This cannot be changed while a profile is active.

Note: Linkam recommends the use of a pressure gauge with these stage types. If you do not have one please contact Linkam Scientific or your local
distributor.

Motorised XY stages

This section applied to stages with motorised XY movement, such as the MDS600.
Additional main screen display items:

When a motorised stage is connected, the main control screen will display the following additional information:

3

# o4 O 0.0V
Temp 264°C

XPos [J_[ium YPaos 0.0um

Profile finished 0.04
Rate Lirnit Time Lnp R
= fmin i h:m:s speed —
1.00 25.0 00:00:00 Auto

enmbfl 4>|

o

X axis position

Y axis position

MDS motor indicator
Stop motion control
Manual motor control

gRwN e

The X and Y position values (1) and (2) are the distance in um from the zero position (which can be set at any physical location). Positive values
indicate a position above/right of the zero point, whereas negative values indicate a position below/left of the zero point.

The indicator light (3) will be green while the motors are at rest and will switch to red when the motors are in motion.

Tap the stop motion control (4) to stop motor movement at any time. Heating will not be stopped when this control is used.

v1.1.0
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Manual motor control

These controls are used to move the sample carrier to a specific position.

# Q2 Moving ® |
Temp 24.5°C

XPos -306.8um YPos 433 4um

Profile finished

X Axis Y Axis
Set position (um) 100.0 100.0 &

Set velodty (um/s) 300.0

o

1 2

X Axis Y Axis
Setposition (um)  100.0 100.0 g

Set velodty (um/fs) =300.0

X Axis position control
Y Axis position control
Velocity control

Go to zero position
Set zero position

The X axis (1) and Yaxis (2) controls move the sample carrier to the position set, which is in um from the zero position. tap on the control and a
keypad will appear where a position value can be set. tap on the number to enter a new position and tap enter to accept and move to the new
position.

The velocity control (3) adjusts the speed at which the sample carrier will move when using the controls on this screen. It does not affect the joystick
controlled movement or the scanning movement. Speeds can be set by taping on the blue value and entering the required velocity on the resulting
keypad.

The go to zero control (4) will move the sample carrier to the currently set zero position.

The set zero control (5) will set the current position of the sample carrier as the zero point. This will change the XPos and YPos values on the main

screen to zero without physically moving the sample carrier.

Note: Ifusinga camera see the section on camera alignment in the optional LINK software manual and for stage alignment please see the manual
foryour Linkam stage.

Scanning
Motorised stages in combination with the optional LINK software and Linkam digital camera can'scan'an area of your sample thatis larger than the
field of vision. It does this by taking an image of the field of vision, moving the sample to the next field of view in the defined area and taking another

image. Once all images are taken it will stitch the images togetherinto one large image.

Please contact your local Linkam Distributor for more details.

v1.1.0
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Expansion Board Setup

All motorised stages will have two motor control expansion boards fitted which have the following setup screen (both screens are identical, barring
that one is for X and one is for Y Axis movement), accessed by taping on the setup bar and taping on the blue arrow:

| |Motor |Motor| | = |

About T96 Stepper Motor ¥
Serial number
F /W version H/W version V31

Connected to
Serial number
H/W wversion

No options can be changed on this screen, it is for information only.

Tensile stages

This section applies to the TSTrange of stages, which include the TST350, TST350E and TST250V.
Additional main screen display items:

When a tensile stage is connected, the main control screen will display the following additional information:

6
# 40 O |Cpen = Clo;edﬂ Moving #] 0.0V
Temp 238°C
£ —000 o -0.026N/mm?
Vel H}[}l}il}um!s

1

2
o
Profile finished 0.04
Rate Limit Time Lnp R
=C fmin °C h:m:s speed —*
1.00 25.0 00:00:00 0
Jaw Distance  Velodty Force Move
4 —— dirn um um/s N type
open 0.00 velodty

‘"‘”ﬂ‘*l

~—

Distance between Jaws /Stress value
Force beingapplied /Strain value
Current velocity

Tensile control panel

Manual Tensile Control/Tensile Setup
Current jaw status indicators

Tensile pause button

NoukwnNeE

Current jaw status (6) shows the current motion status of the jaws. Ifthey are currently in motion the movingindicator will be red, and green when
they are stationary. The open and closed indicators will light up blue when the jaws are in their fully open and closed positions respectively.

e
Atensile motion pause button (7) will appear when the stage motors are currently in motion. It will appear as a stop symbol B \when the motors

Fad
are started and when taped it will pause the motor operation and change to a start symbol "~ ’.Tap the button again to resume motion. Heating
will not be paused when this control is used.

Note: Select between Distance/Force and Stress/Strain display in the force tab in option board setup screen. In order for Stress/Strain values to be
accurate you must enter values for sample width and thickness in the Tensile setup screen.

Tensile Control Panel

These controls are used to set the tensile parameters ofa ramp.

v1.1.0
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1 2

|
Jaw Distance
dirn um
open

Jaw movement direction (opening/closing)
Step distance (micrometers)

Jaw speed (micrometers per second)

Force applied (newtons)

Movement type (step/cycle/velocity/force)

NneEwNe

i 1-
Velodty Force
umfs M

0.00

e Step movement moves the jaws apartin discreet steps of the distance set.
e Cycle movement cycles the jaws open and shut by the set distance.
e Velocity mode moves the jaws in the specified direction at the specified velocity.

e Force mode will apply a constant force value to the sample.

Set the tensile parameters of the current ramp using these controls.

Manual Tensile Function

Move
type

velogty

This screenis for controlling the tensile functions manually, as opposed to via a pre-set ramp. When a rampis in progress these options will be

greyed out and inaccessible.
2

&

ELTa Jaw
dirn
dose

4
Graphical representation of jaw state
Zero force control
Zero distance control
Jaw direction (open/close)
Step distance
Jaw velocity
Force
Action type (step/cycle/velocity/force)
Start action

CoNOUAWNE

T
Bz

Distance Velodty
um umjs

1000.0 100.00

5 6

Force Move
M type
step }_9

7 8

Set up your desired action, and tap the start action button (9) to perform the action. the Zero force (2) and distance (3) controls allow you to set the
force and distance readings to zero prior to starting the action. The movement of the tension jaws will be shown on the graphical representation (1)

Tensile Setup

Use this screen to set calibration values for your TST system

1 2
Force Force
prop int
2.00 0.0

Proportional force

Integral force

Derivative force

Sample width

Sample height (thickness)
Calibration distance between jaws

oOUnRewNPR

3 4
Force Width
deriv mm
0.0 10.0

5 6

Height  Jaw-Jaw
mm um
0.1 15000.0

Proportional (1), Integral (2) and Derivative (3) (PID) are values for Constant Force. These values should only be changed after discussion with Linkam
Scientific as they have been found to give areasonable PID control feedback for force based on anumber of samples.

Sample width (4) and Sample Height (5) are values allowing the system to accurately calculate Stress/Strain. If you have selected Stress/Strainas a

display output you must enter the values for your sample here.

The calibration distance between jaws setting (6) should NOT be used.

Expansion Board Setup

All Tensile stages will have an motor control expansion board fitted which has the following setup screen, accessed by taping on the setup barand

tapingon the blue arrow:

16
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Motor | Force DsC 'u'av:uum| | L |

About T96 Stepper Motor TST

Serial number

F M wersion HMW version ¥3.1
Connected to

Serial number
HM version

No options can be changed on this screen, itis for information only.

Tensile stages will all also have a force control board.

Motor | Force | DsC Vacuum | | = |
About T96 Tensile
Serial number
F/W version H/\W version V12
Connected to
Serial number
HM version
Display [T force/distance @  stress/strain |r—1
Strain as [© engineering @ true ] o 2
3 Show calibrated values Calibrate force [ distance  Calibrate
Default speed um/s 1000.0
4 5

e Change the display between force/distance and stress/strain by using the display radio buttons (1)

e Straincan be expressed in two different ways, as "engineering strain"and "true strain". Engineeringstrainis the ratio of the change in length to
the original length, whereas the true strainis similar but based on the instantaneous length of the specimen as the test progresses. Choose
between true and engineering strain using the strain radio buttons (2). Tick the % box if you wish to show the strainin percent

e The 'Show calibrated values'check box (3) switches the display between the raw output from the transducer, and the calibrated value. The
defaultis to display the calibrated values.

e Tochange the default speed at which the jaws move, tap on the default speed setting (4). Akeypad will appear where you can choose a speed.
e The Calibrate control (5) will open the tensile calibration screen.

Tensile Calibration

v1.1.0
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Distance calibration must be performed when the transducer is changed
e.q. from 20M to 200N,

Farce sensor calibration requires Linkam spedific equipment and should only be
attempted by Linkam personnel. & password is required.

Calibrate Length

Calibrate Force

Ifthe force transducerin the stage is changed for any reason (such as swapping between the 20N and 200N transducer) a distance calibration must
be performed. To begin this, tap on the 'Length'button, which will pop up a confirmation dialogue:

Remove any sample or obstruction from
the jaws. They wil be dosed, opened by
50mm and then dosed again.

Make sure the jaws are free of obstructions and tap the OK button to continue, which will return you to the main control screen while the calibration
takes place. This process is automatic, the tensile displays will change to 'Cal' versions while this is happening, as below:

Temp 21.70°C
DCal 19499 FCal 65
Vel 1000.0um/s

While these readings show 'DCal'and 'FCal'do not operate the stage, the readings will revert to normal once the calibration is complete and the
system is ready for use.

Important note: The Force calibration button is only for use by Linkam Scientific and requires a password to access. Do not attempt to use this
control.

DSC stages
This section applies to the DSC600, DSCX600 and DSC450 stages only.

The only additional information displayed for a DSC600 or DSCX600 stage is the DSC count (1). There are no additional controls. Please see your
DSC600 stage manual for an explanation of DSC counts.

# 4 O 0.0V
Temp 23.3°C
Dsc -60
1 ]
1
Profile finished 0.04
Rate Lirnit Time Lnp
= fmin C him:s speed —
1.00 25.0 00:00:00 0

v1.1.0
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The only additional information displayed for a DSC450 stage is the Dsc value in mW (1). There are no additional controls. Please see your DSC450
stage manual for further information.

# o4 o
Temp 205°C
Dsc -0.03mwW
1 J
Profile finished
Rate Lirnit Tirme
= fmin " h:m:s o
1.00 25.0 00:00:00
il
w
Image capture delay (s) 0.0

» Tt =

Please note itis not possible to record data usingthe LinkPad. The DSC stages should ideally be controlled using the optional LINK software.

Expansion board setup

DSC600, DSCX600 and DSC450 stages will have a DSC sensor expansion board fitted to their T96 controller, which has the following setup screen,
accessed by taping on the options bar and taping on the blue arrow:

| psc | | e |
About T96 DSC
Serial number DSC-0050
F M wersion HM version ¥3.1
Connected to
Serial number
HM version

No changes can be made on this screen, itis forinformation only.

Humidity control

This section applies ifyou have a Linkam RH95 humidity controller attached to your system.
Additional main screen display items:

When an RH95 is attached to the T96 controller, the LinkPad main screen will display the following additional items:

v1.1.0
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# o4 o 0.0V
Temp 235°C

1
2

1
Rh 27.8% Rhlemp 240°C

Profile finished 0.0A
Rate Lirnit Time RH
R
=C fmin =C him:s %o —
1,00 25.0 00:00:00 0.0

e
-
» ot B 4

Humidity sensor temperature
Relative humidity reading
Relative humidity control
Manual RH95 control

PN E

e The humidity sensoralso contains a temperature sensor. The RhTemp display (1) shows the current temperature at the humidity sensorin
degrees Celsius.

e The Rhreading(2)shows the current humidity of the chamber as a percentage.

e The desired Rh% for the current ramp can be set using the RH control (3).

Manual RH95 Control

This screen provides information on the current status of the RH95 and manual humidity controls. These controls can only be used when the system
isinactive, ifthereis a ramp in progress they will be greyed out and inaccessible.

4

X|
p I 5

Drying time

;- Set  00:40:00
1— 0% Left 00:39:41 Rh setpoint > -
Swap time 0.0% |
Set  01:40:00 |
Start
28C 3.
Left 0L:39:41 Drying |
2 3 5 6 8

Graphical display of the RH95 system status
RH95 water bottle temperature

Heater wire power level.

Dryingtime display

Swap time display

RH% manual control

Start button

Drying control

WNOT R WS

e The graphical display (1) will update to show which desiccant tube is currently drying out by highlightingitinred, and a blue arrow will appear
next to the currently active tube.

e The water temperature display (2) shows the temperature of the water bottle in the RH95.

e The humidity supply tube has a heater wire inside it to maintain the air temperature. The power display (3) shows the power being put into this
heater wire as a percentage of maximum.

e The dryingtime display (4) shows the amount of time remaining on the current drying cycle, which is the currently inactive desiccant tube being
dried out.

e The swap time display (5) shows the amount of time remaining before the active tube is swapped, and a drying cycle started on the previously
active tube.

e The Rhsetpoint control (6) is used to manually set a Rh% without linking to a heating or cooling ramp.

e The start button (7) will begin changingthe chamber humidity to that set in the Rh setpoint control.

e The drying control (8) begins a drying cycle. This flows warm air through both desiccant tubes to dry them out. This action should be performed
after you first receive your RH95 system.

v1.1.0
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Options and Information

This section describes the setup and option screens in the LinkPad software.

Connected hardware

Information and options screens for the connected hardware can be accessed by taping on the settings icon at the top left of the main screen.

T96 options
T96 | Stage | LikPad | vp | | - |
About T96-5
Serial number T96-3579
F M version V1.00 H/MW version V1.0

Mains frequency & soHz @ 60Hz p——q
°C resolution |@ o0.1°C 0 0.01°C () 0.001°Cjs=2
3= Enable signal ofps Pulse width (us)
4—[7] show stage power

e This screendisplays information concerning the model and serial number of the connected temperature controller and the rating of the internal
power supply.

e The mains frequency can be changed between 50 and 60Hz, using the radio buttons (1).

e The number ofdecimal places displayed on the temperature readout can be selected using the radio buttons (2). Either one, two or three decimal
places can be used. For high temperature TSXXXX stages this changes from 0 decimal places to 1 decimal place.

e Enablingthe 'Enable signal o/ps' checkbox (3) brings up a representation of the green and pink rear panel 3.5mm connectors on the main running
display, and allows you to configure their signal profile

o Ifthe 'Show stage power'box is checked, the power currently being supplied to the heating block will be displayed on the main screen, inamps
and volts.

Stage options

T96 | Stsge | LinkPad | NP | - |
|| Connected to THMS500
Serial number T95 Dema 10
|| HAW version V1.0

[] apply sample calibration

Change sample calibration Values

This screen shows the model and serial number of the connected stage and allows the configuration of Sample Calibration.

Linkpad options
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T96 | stage | Linkad | e | | - |

About LinkPad

Serial number 19193-0001

F M wersion V1.058 HM version ¥il
[] key sound

Volume L4 >

[] Enable alarm at ramp start
[] Enable alarm at start of hold time

This screen shows the serial number and firmware version of the connected LinkPad.

Key pad tones are enabled are enabled by ticking the 'Key sound' check box. To disable them, uncheck the box.
Alarms can be configured to sound at the start of each ramp and/or the start of each hold time in the profile by checking the respective option.
The volume ofthe key tones and alarms can be adjusted via the 'Volume'slider.

LNP options
T96 | Stage | LinkPad | L | | - |
About LMP95-5
Serial number 19192-000&
F /M version V1.00 HM version V11

The screen displays the serial number and firmware version of the connected LNP96, if present. This screen is for information only, no changes can
be made.

Option board Information

To get to the option board information touch the blue right arrow tab and to go back to the T96 system controller information touch the blue arrow
tabagain (now pointing left).

Dual T/CTab
T96 System Controllers connected to a high temperature stage require a dual thermocouple option board. This tab shows which stage is connected
and it’s serial number. The other input of the dual card will be blank.

Tensile Tab

T96 System Controllers setup for a tensile stage require a signal conditioning option board. This tab shows which beam type is connected to the
system, allows the userto select whether the display will show stress/strain or force/distance and true or engineeringstrain, allows a default
motor speed to be set and allows a distance calibration to be performed.

Note: In order for Stress/Strain values to be accurate you must enter values for sample
width and thickness in the Tensile setup screen.

Vacuum Tab
T96 System Controllers setup for a Pirani vacuum gauge require a signal conditioning option board.
To change the displayed vacuum value between mBar, mTorr and kPa simply touch the desired radio button.

Pressure Tab
T96 System Controllers setup for a pressure gauge require a signal conditioning option board.
v1.1.0
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To change the displayed vacuum value from Bar to MPa simply touch the desired radio button.

Motor Tab

T96 System Controllers connected to stages which have motorised movement, such as the MDS600, TST350 or the GS350 require a number of motor
drive option boards, one for each motor.

Each motor tab will show the detail ofthe board and how itis configured and which stage is connected.

Extra information about the end stops and encoders are also detailed.

DSC Tab
DSC stages requires an option board with further signal conditioning circuitry for the highly sensitive DSC signal. This tab does not have any settings
a user may change and only details the stage it is connected to and also details of the option boards hardware.

Sample Calibration

Dependingon the specific properties of your sample (for example; total mass, thermal conductivity, surface area and flatness), it is possible that
thermal losses between the heating block and the sample or a temperature gradient through the sample may cause a difference between the
reported temperature of the stage and the actual temperature of your sample. To account for this, the Sample Calibration function has been
included with the Linkpad or LINK software to allow you to apply an offset to the displayed temperature, if required.

To use sample calibration tap on the settings bar and select the 'Stage'tab and the following screen will appear:

T96 | Stage | LinkPad | LNP | - |
|| Connected to THMS600
Serial number T96 Dema 10

|| HAW version V1.0
[] Apply sample calibration

Change sample calibration Values

Tap the 'Values'button and a further screen will appear:

Sample calibration can be used to correct for temperature differences caused by
using a particular sample holder or a large sample.

This requires a temperature measured by the stage and a known reference
termperature,

Before applying a new sample calibration, the temperatures at the reference
values must be determined without a pre-existing set of values.

Mew [ view sample calibration Change

Clear existing values Clear

Toresetanystored values to the default settings tap the 'Clear' button which will cause a confirmation prompt to appear:

0 Are you sure you want to dear the
existing values?

0K Cancel

tap 'OK'and the stored values will be cleared, taping on cancel will leave the values as they are currently set.
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To enter the offset values you require, tap on the 'Change'button and a further screen will appear:

Up to five sample calibration points can be entered, but it is not necessary to use

them all.

If you do not wish to use a point then enter the same value in both the
Reference value and Stage measured fields.

Range *C Reference value =C
Lowest -100.0
= 0.0
= 100.0
= 200.0
Highest 300.0

-100.0
0.0
100.0
200.0
300.0

Stage measured value =C

The reference value is the expected temperature, and the Stage measured value is the displayed temperature. For example if you have a pure
sample that has a known melting point of 50°C and the displayed temperature when the sample melts is 50.3°C, you would enter 50.0 in the
'Reference value'field and 50.3 in the 'Stage measured value'field.

As longas the following rules are observed, any values can be entered -the default temperatures are guidelines only.

e Uptob5 calibration points can be applied at different temperature ranges.
e Ifyou do not wish to use a calibration point then leave both values the same.

e The calibration points must be in ascending order of temperature
e The temperature ranges chosen must not overlap
e The maximum offset within any point pairis 20°C. If you are experiencing a discrepancy of greater than 20°C, please contact Linkam technical

support.

Once the required values have been entered, tap 'Apply'to save them, and tap the 'X'to close this window.

To activate sample calibration, check the 'Apply sample calibration'check box on the initial stage setting screen.

When there is an active sample calibration, the sample calibration indicator # on the main options bar will be illuminated.

Note: The sample calibration values are stored on stage lead of the currently connected stage. Each stage lead can have its own set of stored values.
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Troubleshooting

This section provides tips on resolvingissues that may arise when using the LinkPad.

Control and connection Errors

This section describes the various error messages that LinkPad can generate when attempting to connect to or control a Linkam stage, and what
actions to take to resolve them.

Stage temperature sensor open dreouit or
overrange

SWitEh ﬁ'IE unit Dﬂ: and FEI:ﬁﬁ,l' DK\
the errar before trying again

This error occurs when there is a connection broken on the stage temperature sensor. This error may be caused by a stage lead cable disconnected
from the stage or mayindicate a broken wire on the stage temperature sensor. If the Stage lead is correctly connected, contact Linkam Scientific
technical support.

Q Cable disconnected from one of the
option boards

Switch the unit off and FEI:ﬁﬁ,l' DK\
the error before trying again

This error occurs when the stage type connected requires an additional cable connected to an expansion board in the T96, but itis disconnected.
Power the unit offand check that any additional cables (such as vacuum sensor or DSC sensor cable) are connected, and that you are using the
correct stage lead for your stage.

The T96 has the wrong combination of
option boards

the error before trying again

Switch the unit off and rectify [ ok i

This error occurs when the connected stage calls for option boards to be fitted into the T96, but the system cannot detect those boards. Check that
you are usingthe correct stage lead and T96 control unit.

0 Stage cable disconnected from the T96

Switch the unit off and rectify DK1
the error before trying again

This error occurs when the T96 is powered on with no stage cable connected to it. Power the unit offand make sure your stage lead is connected to
the T96 controller.

The cooling water is too warm or is not
flowing through the stage

Switch the unit off and rectify DK1
the errar before trying again

This error occurs when the water temperature sensor in your stage reaches too high a temperature. Check that the water pump is actively pumping
and that the water has not become too warm. This error can only occur with peltier stages.
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Q

Incorrect cable connected to one of the
option boards

Switch the unit off and rectify
the error before trying again

This error occurs when anincorrect cable is connected to an expansion board in the T96, for example ifa vacuum gauge is connected to a DSC sensor
board. Power the unit offand make sure the correct accessories are connected to your control unit.

Sensor open drcuit or overrange on one
of the option boards

Switch the unit off and rectify
the error before trying again

This error occurs when there is a fault with an accessory (such as a vacuum gauge) that is connected to an expansion board on the T96 controller. If
you see this message, contact Linkam Scientific technical support.

o

The LMP3& is reporting an error

Switch the unit off and rectify
the error before trying again

This error occurs when there is aninternal problem with a connected LNP96. Ifyou see this error, please contact Linkam Scientific technical support.

X

Stage cable identifier error

Switch the unit off and rectify
the error before trying again

This error occurs when the T96 controller does not recognise the identifier chip on the attached stage lead. Contact Linkam scientific technical

supportifyou see this message.
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