SIMTRUM

Optical Heating & Cryo Stages
for Microscopy

User Manual

2023 V3

For customized projects please Contact us:
info@simtrum.com

www.simtrum.com



SIMTRUM

Index

Optical Heating & Cryo Stages for Microscopy

Chapters
A Hardware Inspection & Installation
1 Check the outer packaging
2 Hardware inspection and introduction
3 Hardware installation
4 Precautions for the use and operation of

the circulating water system

5 Common Fault Recovery and Precautions
B Software Installation
1 Modify computer IP address & Time format
2 Install temperature control software
3 Temperature control software introduction
4 Operating instructions for temperature control software
5 Exit the program

www.simtrum.com



SIMTRUM

Hardware inspection and installation
1. Check the packaging

Check whether the package is complete, if it is damaged, please contact in time.

2. Package Content

01.
02.
03.
04.
05.
06.

07.
08.
09.
10.
11.
12.
13.

14.
15.

16.

Optical Heating & Cryo Stages x 1
TPXlens x 4

Gasket for glass x 8

Gasket for TPX lens x 10
Magnetic probe x 20 (fine)

USB Drive x 1 (including software
installation package & operating
instructions for software and hardware)
Fixed probe x 10 (coarse)

Tenpin aviation plug connector x 1
Quartz glass x 8

KF16 sealing ring x 2

KF16 blind plate x 2

KF16 clamp x 2

Liquid nitrogen converter x 1

(for customization)

Water circulation pipe x 2

Liquid nitrogen capillary x 1

(for customization)

Liquid nitrogen converter x 1

(for 2L liquid nitrogen tank)

17.
18.
19.

20.
21.
22.

23.
24.
25.
26.
27.

28.
29.
30.
31.
32.

LAN cable x 1

Double-ended power cord x 1

Liquid nitrogen capillary x 1

(for 2L liquid nitrogen tank)

Liquid nitrogen tube holder x 1
Adapter tube x 1 (for circulating water)
Temperature control communication
wire x 1

Communication signal wire x 1
Single-ended power cord x 1
OUTLET silicone hose x 1

INLET silicone hose x 1
Semiconductor circulating water
system x 1

Temperature controller x 1

Cooling controller x 1

2L liquid nitrogen tank x 1

Allen wrench x 1

Window cover x 1
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3. Hardware installation
3.1 Connect the chassis power cable, LAN cable, USB

3.2 Connect the cooling controller to the Optical Heating & Cryo Stages

3.2.1 Install the INLET silicone tube

Connect the thick end of the INLET silicone air tube to the INLET end of the chassis
and the thin end to the liquid nitrogen pipeline of the optical probe cold and hot stage.

3.3 Install the Blowing bracket
Screw the blowing bracket into the side hole of the Optical Heating & Cryo Stages and
adjust the binding so that it faces the window.

N,
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3.4 Install the OUTLET silicone tube

The thick end of the OUTLET silicone air tube is connected to the OUTLET end of the
chassis, the thin end of the silicone air tube is inserted into the defrosting bracket, and
the screw on the port is tightened to fix the silicone hose.

3.5 Connecting the LN2 adapter to the capillary

Note: After daily use, keep the capillary dry and clean to avoid water droplets or debris
from blocking the capillary and affecting the flow of liquid nitrogen.

— — EE —

3.6 Connect the liquid nitrogen tank andthe optical proe cold and hot éfage (through

the liquid nitrogen converter)

After straightening the capillary, insert it into the liquid nitrogen tank. Align the adapter
with the slot of the liquid nitrogen tank.

www.simtrum.com



SIMTRUM

The silicone gas tube end of the liquid nitrogen converter is connected to the liquid
nitrogen pipeline of the Optical Heating & Cryo Stages.

3.7 Connect the temperature controller with the Optical Heating & Cryo Stages
3.7.1 Connect the temperature control communication wire (as shown in the figure) to
the interface of the Optical Heating & Cryo Stages

Align and insert the notch on the head of the temperature control communication line
interface with the thread groove in the golden interface of the optical probe cold and hot
table, and then tighten the outer sleeve of the temperature control communication line
connector to complete the installation.

3.7.2 Install the temperature control communication wire and temperature controller

Align the red dot of the temperature control communication cable connector with the
red dot of STAGE1 on the temperature controller and insert it.
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3.8 Connect the semiconductor circulating water system with the Optical Heating and
Cryo stage

3.8.1 Connect the circulating water transfer pipe
Connect the same side of the Optical Heating and Cryo stage with an adapter

3.8.2 Connect the water circulation pipe

First, connect the hose side of the water circulation pipe to the remaining two water
circulation joints on the side of the Optical Heating & Cryo stage, and insert the other
ends into the INLET and OUTLET ports of the semiconductor water circulation system

respectively.

Note: The interface with the semiconductor circulating water system should be
connected last to avoid water leakage during installation; there is no requirement for
the order of entry and exit, and it should be ensured that the interface of the transfer
pipe is on the same side of the table body.
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3.9 Install vacuum sealing ring, vacuum blind plate, vacuum clamp

As shown in the figure, a sealing ring and a blind plate are installed at one end of the
Optical Heating & Cryo Stages and are locked with a clamp to achieve the effect of
sealing the pipeline. Install the sealing ring and the channel of the vacuum pump at the
other end and lock it with a clamp. When the vacuum pump works, the cavity of the hot
and cold table realizes the vacuum environment.
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4. Precautions for the use and operation of the circulating water system
4.1 After connecting the power, turn on the switch

SIMTRUM SIMTRUM
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4.4 After setting the temperature, click SET again, and the circulating water system will
perform the heating and cooling operation according to the set temperature.

4.5 After turning on the PUMP SWITCH button, the pump will work, and the circulating
water can flow into the pipeline.

SIMTRUM

[ OUTLET v.
wATER
INLET ';, !

4.6 To close the circulating water system, it is necessary to turn off the switch on the
operation panel, turn off the PUMP SWITCH button, and disconnect the power.

SIMTRUM

www.simtrum.com



SIMTRUM

5. Common Fault Recovery and Precautions

5.1. The software is regular, and the refrigeration controller is working as usual, but the
temperature of the cooling and heating table is slow or unable to cool down. Check
whether the gas output of the OUTLET of the refrigeration silicone tube is weakened
and confirm that the fault is the blockage of the liquid nitrogen tube.

Solutions: stop the equipment, and after the liquid nitrogen tube insulation tube is
partially softened, take it out and remove the liquid nitrogen tube from the hot and cold
table, wait for it to return to room temperature, and remove the blocked water drops
(you can use an air pump to blow it out or gently throw it out)

5.2. The liquid nitrogen tube will harden and become brittle under the influence of the
refrigerating medium after normal operation. Do not swing vigorously, as it will cause
rupture and damage. If you need to move the position, please wait until it returns to
room temperature before operating

5.3. Do not perform rapid reverse temperature operation on the cold and hot stages at
extremely low or extremely high temperatures. The best solution is:

a, There is no output from the system, let the sample stage return to room temperature
naturally, and then operate.

b, Or Set the temperature back in the form of a temperature formula, the maximum
temperature control speed is 10°C/min.

5.4. After the extreme high-temperature operation, do not open the upper cover before
the sample chamber returns to normal temperature to prevent air from intervening to
cause oxidation; after extremely low-temperature operation, do not open the upper
cover before the sample chamber returns to normal temperature to prevent air from
intervening to produce frost

*Due to ongoing continuous product improvement, specifications are subject to change without notice.
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B Software Installation

1. Modify the computer IP address and Time format

1.1 Modify the computer IP address

After the temperature controller is connected to the computer with a network cable,
modify the IP address of the computer to: 192.168.111.200. (This operation is for the

normal communication operation of the temperature control software after the computer
and the temperature controller IP are consistent.)

Settings.

@ Home Status

| Find a setting o | Network status

@ Gethelp
2 Give feedb
Network & Internet g /_ 4 @ ControlPenel » Networkandintemet > Network Comnections v & Sewch Hetwork Connection : »
7 Organize = Di device  Diagnose this connect Renamethis connection  View status of this connection  Change seftings of this connection 5 » 71 @
I & St w018
Pubhc netwark - Ethernet - Wikt
L o, L "o
# WiFi You're connected to the Inf 7 Rasitek Gaming GBE Family Contr ] Fieaie 55124 Wiretess LaN 802
If you have a limited data plan, yot | g .,
% Ethernet metered connection or change oth Internet Protocol Version 4 (TCP/1Pwd) Properties x
General tworking
Wi-Fi JW1018) et Sharmg —
# Dialup (7 From the st 30 days Correctin Cornect usng
. Vou ean get IP sebings assgned automatcaly if your network supports
et " o Infermes access @ Reshok Gaming GhE Faméy Cortroler s capabity. Othervese, you need to ask yaur network ator
< o Properties 1Pv6 Comectity i network access for the approprate P se
Medka tate: Ensbied Conlaure .
Duraton: vz This cormecion uses e folamng s () @btan an P atdress automaticaly
g7 Airplane mode f Fhemet Speed: 10,0Mps ) 5 Cuort for Mcroscht Networks @i ihe blowng P adcessd
From the last 30 days 1 8 Fle and Prter Sharing for Micosol Netweske P adiress: [z 111
Ontais... 21 B0os packet Schechier
ol
17 Mabile hotspat Properties @) 3 Intemet Protocol Version 4 (TCP/1Pud) ] Subnet mask: 255255 255 0
T ;
® Py ety

@ Show available networks
View the connection options af

Advanced network settir

Q Change adapter options /
View network adapters anchof® zmems——rmem-serecren

A, Network and Sharing Center

jou connect to, decide what you want to share.

1.2 Modify the computer time format

4183
el [ T — firiyeny
9 seman e

%!, Microaoh LLDP Protocel Dever
%1y, Inemat Protocal Verson § (TCPAPwE)
<

el Urinstal Fropeien

Tramsrmission Correl Protoccl éemet Frotocel The defout
pravides commuricabon

[ —

R

=

]t settings uoon ext

In the computer settings, modify the format of the short time and change it to the year -

month-day (XXXX-XX-XX) format.

& setiings < Settings
G Hol I
= Region @& Change data formats
I Find 2 s I Country or region
[ Uritea tanes <] Calendar
Time & Language -
Windows and 3pps might use your country er region 1o give you local | Gregorian Calendar > |
content.
2 Date &time
) First day of week
i Regional format
| @ Region | Sunday v |
Current format: English (United States)
& Lang
v Recommended [English (United States)] ~ | Short date
0 speech Windows formats dates and times based an yaur language and regional | 2017-04-05 v |
preferences.
Long date
Regional format data <
Setect Change dats formats ta switch among calendars, date, and fime | Wednesday. April 5, 2017 e |
formats supported by the region
Calendar: Gragorian Calendar Short time
First day of weeks  Sunday | 9:40 AM v |
Short date: 2022-11-24
Long date: Thursdiay, November 24, 2022 Lang time
Short time: 928 AM
Long time: %26:43 AM | 5:40:07 AM > |

Change data farmats

The dates and times above are provided as format examples.

www.simtrum.com

& Sebtings
@ Change data formats

Calendar

T |
45/2017
57
0415117
04/05/2017
17/04/05

2017-04-05 |

Ta-Ape1T

Lurg ae

| Wednesday, April 5, 2017 . ]

Shart time

|94(MM -/]

Long time

| FATO7 AM N |

The dates and times above are provided as format examples,
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2. Install temperature control software
Download the software to the local computer, click the install application program, and
complete the installation of the temperature control software as required.

r

Qi

bin license

¥ HotAndColdTableTemperatureContralSystem

Its shanaly recommended that you sxit all pragrams befare runring this
installer. Applcations thal tn i the backaiound, such as vis-scanning
ulties, might cause the installer to teke longst than averags to somplete;

Please wait while the installer initizlizes.

W
,

L - 8
supportfiles install install nidist.id
- o X U7 HotAndColdTableTemperatureControlSystem - u] x
Destination Directary
Select the installation diectories.
u &l software wil be installed in the following locations. To install software into &
diferent Iocation, click the Browse button and select another directory.
LD / Directary for HatAndColdT ableT empersturContralSystem
—= ‘C:\FmgmmFiles\HathCa\dTah\eTempemureCcmrc\System\ || s ‘
Directary for National Instruments products
‘C'\FmgrﬁmFlles\NatmnaHnsnumams\ || e ‘
T T
<eBsck | [THed3 | Concel
- ul X

@ HotAndColdTableTemperatureControlSystem

@ HotAndColdTableTemperatureControlSystem — [m] X
Start Installation Installation Complete
Fleview the following summary before continuing
Uparading ) )
« HotArdCaldT ableT ernperatureCantiolSystern Files The installer has finished updating your system
Adding or Changing
* National Instiuments system components
Click the Mext buton to begin instalation. Click the Back button to change the installaion seftings.
| —
1 1
I Fes || Cancel < Back Newt >>

SaveFie. |

<<Back

After the installation is complete, the computer desktop will automatically generate the

icon of the temperature control software.
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3. Temperature control software introduction

3.1 Run the software as an administrator

3.2 Introduction to software Ul (function points)

Home Page-:

E 1

@ Hep A connect failed

Temperature Waveform ‘B + Q4§ ‘ ‘C 0.0 @ ‘

20

18 a sv A

o a v A

O p

—~14 -
o
g2 - f
2 D|[ ] Rerec
210 -
3
=3 r
nEa B E | 11 Refresh
&

6

2

OF v v 0w R e e

0 1 2 3 4 S 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39

Time
F Set Temperature G Segment Mode H Formulation Mode ‘ | ’ Start
Mode - time

Temperature 0 7 v

# Target temperature [ : 5 Formula

; : J
Mode property o : . h

Connection Status

Curve display & control

Real-time temperature

Data re-recording / Clearing the current interface graph*

Interface Curve Control

Fixed Point temperature control

Program temperature control

Formulation mode (combination of multi-segment program segments)
Start temperature control

Stop temperature control

CTIOTMMmMOOT>
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* Re-rec Features

S HothndCoidTableSempesatureComrotSystem:

fixed temperature start operation

2 A
e = A
-
Retvesh
/] | Segment Mode | Formulation Mode P st
Mode > speed
Temperature .
. Target temperature 0 ]

Mode property 0

After clicking the Re-rec button, the current data will be re-recorded, and the current
interface graph will be cleared.

& Home s i ow @ e

Temperature Waveform

% A
e =] ~
,//-7 =
,/’
//" Re-rec
= <
£ T Refresh
" =
Rl st Temperature] | Segment Mode | Formulation Mode P star
Mode | speed
Temperature Tag gy - C Formala  test -
1 swop
Mode property (] |
8 HotAndCokiTableTemperatureContratSystam.vi -
A& Home & Edit = Data @ Hep controller closed

Temperature Waveform

m——— [ Segment Mode | Formulation Mode
Mode = speed
Temperswre | 30 rttmmpartes | formals  test
Mode prapenty [}
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Edit Page (Temperature formula settings)-:
(>}

connect failed

Table
mode temperature time/speed property
1
=3 Formula Name
IP address 3
192.168.111.222 4
5
6
7
8
?n B Mode | = time
n
12 Temperature o
13
4
15 Property (1]
16
17 C
18
:
20 D
:
=

Write the name and create a new formular

Formula parameter setting

Pay attention to the parameter unit

After setting the parameters, click “Add” to complete the setting

OO w>

Data Page-:

(>]

connect failed

Real-time Temperature Recording
temperature collection data recording
formula time sV V1 Pv2

temperatue collection
database settings

save path

C:\Program Filesy, -
HotandColdTableTe
mperatureControlSy

%, stem\UserData

il open database

* Record real-time temperature only when using software to start temperature control.
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4. Operating Instructions for Temperature Control Software

4.1 Fixed point temperature control
Main interface — check to set fixed-point temperature control — input target
temperature — click Start to start temperature control; click Stop to stop temperature

control. (The figure below is a schematic diagram of the fixed-point temperature control
setting at 30 °C)

& HotAndColdTableTemperatureControlSystem.vi - x

A Home S Edit i= Data @ Hebp fixed temperature start operation

Temperature Waveform + ¥ 300 °C
30
205 - VN
29 PVl AN
O ez
~ 285
<
:g 28 r 3
5 | Rerec
©275
@
= r 2
E 27 - 1 Refresh
2 {
265 -
26 -
255 -
57T 0 0
0 1 2 3 4 5 6 7 8 9 1011 1213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39

Time

Temperature :

Target temperature o

Ul ||+

\ Mode : time

| Formulation Mode L ’ Start

‘ Formula i

Mode property o

. -
A Home L/ Edit i= Data e Help controller closed
Temperature Waveform + Q ¢ 29.7 °C
325 -
30 VAN
275 LU AN
2 O pw2
9\225
T 20 r 1
%175 || Rerec
g 13 r 1
Eizs [l Refresh
2 ¢
10
75
5
25
0r | ' | ' | ' \ ' | ' ' ' ' I ' | ' ' ' ' ' ' \
o 10 20 30 40 50 60 70 80 80 100 110 120 130 140 150 160 170 180 180 200 210 220 230

Formulation Mode P st

Mode : time
*

Temperature 30

Target temperature 0 Formula -

V| 1)+

Mode property o
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4.2 Program temperature control

4.2.1 Main interface — check the setting program segment temperature control —
select the mode (speed: constant speed / time: fixed time) — set the target
temperature and mode parameters (when setting the mode, pay attention to the
parameter unit - fixed time: min; constant speed: 0.1 °C /min) — click Start to start the
program segment temperature control, click Stop Temperature control can be stopped.

5 HotAndColdTableTemperatureControlSystem.vi

- X
. i
A Home , Edit i= Data e Help connected

Temperature Waveform + @ ¥ 228 °C

20 -

18 - VAN

16 AN

O eve

14 -
v
@2 [ )
s || Rerec
10 -
T
< . -
Ea- [ Refresh
o L

6 -

a-

a i

oF [ T T O T S T T S T I e I e e e

0 1 2 3 4 5 & 7 & 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 20 30 31 32 33 34 35 36 37 38 39

Time
T T —— o J— Formulation Mode b Start
e+ I

Temperature o :

Target temperature 0 R e Formula test ~ m
Mode property o z speecc G EESmin

4.2.2 The meaning of the figure is below: set the mode of fixed time, it takes 2 minutes
from the current temperature to reach the target temperature of 40 °C. (Note: Do not
exceed the heating and cooling rate of the table itself)

& HetAndColdTableTemperatureControlSystem.vi

- X
. 1 -
A Home # Edit i= Data @ Hep connected

Temperature Waveform + @ ¢ 227 °C

20 -

16 - VAN

16 - PVl AN

O ew2

~14
o
Eﬂ | e -
5 || Rerec
10 -
@
=3 - -
£ 8- 1M Refresh
& L

6 -

4 -

2 -

L T T T T T T T T T S T S S T S S S E S I T

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39

Time
Set Temperature Segment Mode Formulation Mode ’ Start
Mode : time
-

Temperature 0 v

2 = Target temperature 40 2 Formula test m

Mede property 2 :
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4.2.3 The meaning of the figure below is: set the mode of constant speed, from the
current temperature to the target temperature of 40 °C at a temperature control rate of
10 x0.1°C/min, that is, 1°C / min. (Note: Do not exceed the heating and cooling rate of
tge table itself)

HotAndColdTableTemperatureControlSystem.vi - X

@ b

Temperature Waveform + ¥ 227 °C
20 -
18 - s\
1 LUNIVAN
[
14
2
F3H p S
El | LJ Rerec
o
©
o r N
g8~ M Refresh
— L
6 -
4 -
3 -
L T T T T T T T T T T S T T T T O S T S S T S T R N SR T
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39
Time
Set Temperature Segment Mode Formulation Mode ’ Start
Mode : speed
+
Temperature o - prop unit: ~
Target temperature 40 : . . Formula test m
Maode property 10 : spee ~/m

4.3 Formulation Mode (Combination of multi-segment program segments)
4.3.1 Click Edit on the menu bar to enter the formula settings

3 HotAndColdTableTemperatureControlSystem.vi - x

@ e

4.3.2 After writing the formula name, press Enter to complete the name setting —
select the mode, fill in the temperature and parameters (consistent with the program
segment temperature control setting method) — click Add — complete the formula
settinas.

5 HotAndColdTableTemperatureControlSystem i - b

@ e

Table
mode temperature time/speed property ~
1 time 40.000 2.000
2 Formula Name
IP address. 3
192.168.111.222 4 o
5 Delate formula [ii] Delete
6
B Save 7
8
£l
10 Mode —— time
1
12 Temperature 40 i
13
14
N Property 2 :
15

16 S
17
18
:
20
; o ~ |
z
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4.3.3 Main interface — check formulation mode, select the name of the formula that

has been set — click Start to start temperature control in formulation mode, and click
Stop to stop temperature control.

3 HotAndColdTableTemperatureControlSystem.vi

@ e

Temperature Waveform + Q w

229 °C

20 -

18 - VAN

16 - PVl AN

O ew2

4 -
&
oz r
2 \\—‘ Re-rec
Cio -
©
o -
E 8- I Refresh
= {

6 -

4 -

2 -

L T T T T S T S O S T S T N T S T T N T S R S

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39

Time
Set Temperature Segment Mode Formulation Mode ’ Start
Mode : time
+

Temperature o] ~

= = Target temperature o * Formula

Mode property 0 *

5 Exit the program
After clicking Stop, click the Close button.

And confirm that the temperature controller shows that it stops working (M-0.0%
appears)

I HotndColdTableTemperatureControlSyster - X
D ? controller closeg
Temperature Waveform + ¥ 28.0 C
30 -
sy A\
25 - s VAN
28 - O 2
“;.;ZT B
5 Ri
B2 B
3 Clone o rormosto efor i th program! [ s )
24 - | | Cancel
23 -
22 - ' | ' ' ' ' ' ' ' | ' | ' | ' ' ' ' ' | | | | ' '
o 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Time
Mode | speed
Temperature 30 Target temperature o Z prope it Formula test ~ m
Mode property o [£ FReECE
. . LY =] -
SIMTRUM Singapore SIMTRUM China IV r l v
Telephone: +65 6996 0391 Telephone: +86 150 0085 3620 I l 3 l
Email: info@simtrum.com Email: sales@simtrum.cn
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