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1. Starting and operation of the SPS Soft software

1.1 Automatic start of controller

After switching on the system (RTP, VPO, RSO, VSS), the SPS module in the control
unit and the touch panel are automatically booting. On the touch panel the start screen
appears.

. ol .
> WinVNC . - Chassis
@ EE o | a9 R ol Al | F =) nl"%( temperature
e ; o PID manual == - | E=5- data | Bl
kj exit ‘ config | control control | messages _logger language Substrate
temperatu re
U N E P o <
Import/Export menu

Universal Temp-<grature

edit

21.1°c @WT ™™

Pressure inside

1.0e+003 hPa <= Pressure inside
16 52 36 @ — P.rogfam start

Time

program 02 - f— Program number and

S name

Figure 1: Start screen (after booting of touch panel) with explanation of some touch buttons

The start screen provides information on the system status (e.g. temperature of sub-
strate (figure in green color), pressure (in hPa) inside process chamber, outside tem-
perature of chassis (small figure)) and also offers several buttons (rectangular icons
with grey background color). The action resulting from pushing the button depends on
the button:
i) “Exit” button. Pushing this button will cause leaving the user interface level.
i) “Language” button: this allows to select another language (German, English)
iii) Configuration, PID controller, Manual control, Messages, Data logger (top row):
this will lead to a different menu (see next chapters)
iv) Im-export: this will enter the import/export menu
v) edit: this will enter the program edit menu
vi) start: this will cause the start of the selected program shown in bottom line
vii) Pull down menu for program selection: this will allow to quickly select the pro-
gram from a list of 50 programs
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Notice: the previous version of SPS_Soft features 12 programs. Here the start screen
looks slightly different.

1.2 Menu overview
The following diagram shows the hierarchy between the start screen and the five con-

trol menus:

Selecting the respective control menu is done by pushing the respective menu button
(config, PID control, manual control, messages, data logger).

T | g e
|| e L

UNFEMP

i 14.5 °C
7.9e+002 hPa
12:36:03

program: 06 Pdec-Pinc

Start screen

\ 2 \ 2 \ 2 v \ 2
Config PID control manual control messages data logger
,»: PID i, manual B ~ ——= « data
contig control hrj control message logger
.................................................. Home button:
Pal Each of the control menu screens shows a button “home” in the top
home line. Pushing the home button will lead back to the start screen.

Language button:
Pushing this button will change the language of the menus from Eng-
lish to German and back.
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1.3 Open/close status of front loading system (RTP, RSO)

The status of opened or closed carriage tray is shown by the respective icon (picture
symbol).

In case of a closed carriage tray, the program start button is visible and can be pushed
(see Figure 2).

2 WinVNC [E=NEE=>
HEH e |@ Mo B WE Y
( \ Exit ,y‘\‘ PID Hand EID edt | EZ = paten _
' Einstellung Regler Steuerung Programrm Aufzemhnung Sprache
Universal Temperature Processes

32,7 %G [
9,6e+002 hPa —
15:20:58 " &4

Prog 06:

Figure 2: Start screen with closed carriage tray and program start button

In case of an opened carriage tray, the program start button is greyed out and cannot
be pushed (see Figure 3) as a result of safety interlock.

l@EEI |@acm;\n =
==, Daten

PID % Hand
Regler Steuarung Auf2e|chnung

UN'EMP

20,9 °C E
1,0e+003 hPa ——
06:04:36

Sprache

| T e

Programim

: ".""" Exit 25
E\mstellung

Programm 01 Versuch 1

.

Figure 3: Start screen with opened carriage tray and with disabled program start button
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1.4 Open/close status of top loading system (VPO, VSS)

The status of opened or closed top cover is shown by the respective icon (picture
symbol).
In case of a closed top cover, the program start button is visible and can be pushed
(see Figure 4).

3 WinVNC ‘_ el =

B ES oo a by

= @

I z =
@ =i |PES PIB |G manual | i - |27 data | 5T
config control control messages logger language

‘ Universal Temperature Processes

edit

21.1°C [B¢
1.0e+003 hPa =
16:52:36° 2

program

program 02 >

Figure 4: Start screen with closed top cover and program start button

In case of an opened top cover, the program start button is greyed out and cannot be
pushed (see Figure 5) as a result of safety interlock.

e oy s
EHE He o b =y
s F4
[@ exit || o PID manual || g - ==
config control control messages logger language
U N 'EMP ey
‘ Universal Temperature Processes I
edit

20.8 °C (B9

+003 hPa
16:37:41
program 02 =

Figure 5: Start screen with opened top cover and with disabled program start button
e \w) T 1u fu v e
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1.5 Program start

If the process chamber is closed, the program which is shown in bottom line can be
started by pushing the program start button.

ERRIIEEEIES T T =
3 R — === « =
k \] exit R PID manual E@‘ === = dala | Sup==
. config control control messages logger language
Universal Temperature Processes

edit

21.4°C [
1.2e+003 hPa /=
13:48:31 @

program 08 der test >

Figure 6: Start screen with marked position of start button.

Then the system starts the program and the touch panel shows the program progress:

b MV L - N =T - Name of program and

EE F IR ET R of step

— program L temperature
nis e real _ramp et Step number/total
— ’_\L plf[ec] | 213 | number of steps
step name no. 01/ Ii \

L gas I p2[°C] 214 — Temperature of control
p 3 [°C] | 00 4 [°C]| and of additional ther-
O [ 000[000 | o mocouples

real set
step [sec] | 2| €26 Elapsed time/total time
of actual step
process [sec] | 2
vacuum | = Pressure inside of
topheat = & — process chamber
8 b ph pressure [hPa]l 1.2e+003 |
otheal - cooling —— power logger < || _—— Stop button
| [ 0.0 Ifmin 0.0 %—|- . _
() N2-purge t[22.0 °C Graphical display of
O N2-cool b[24.2°C - ‘ parameters

Figure 7: Program screen with display of important process parameters and values
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All process relevant parameters and values are displayed in a text oriented screen. In
order to visualize the trend of parameters (e.g. growing, falling, staying constantly),
this screen can be shown in a diagram oriented way.

Number of program

Step number/total
number of steps

Set temperature

Temperature of control
and of additional ther-
mocouples

Elapsed time

IR lamp power [%0]

Pressure inside of
process chamber

Text based display of
parameters

Figure 8: Program screen with graphical display of important process parameters
and values

Once the program has reaches the end (last step), the background color of screen will
turn to green.

@) | F & | a2 oo | | 55l %

The start screen can be reached by tapping the stop button.
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In case of an unexpected interrupt, the screen background color will turn to red.

Temperatur

o T mp—
'

VYakuum

1oeaos]

Kiihlung Power Datensatze

= ~onimnBl ool o
o I

Figure 10: Running process screen with indication of alarm.
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1.6 Editing of programs

The creation of recipes requires the login as user level “edit” in case the respective
login requirement is not waived.

First select the desired program by tapping on the arrow in the bottom line.

® WinVNC N =R
R S| ®on a5 EY
= F
e . e PI[% L, manual E3< data | ===
‘ exit o v;j
config control control messages logger language
U N 'EMP =

Universal Temperature Processes

|

21.1 °C @
1.0e+003 hPa ==
16:52:36 ©)

program 02

Figure 11: Start screen with marked position of program selection pull-down menu

A pull-down menu appears which allows you to select the program which you like to
edit. By grabbing the scroll bar (see Figure 12) you can scroll down the list to reach
program number 50. Just again tap the program number you would like to edit.

B WinVNC ] e S
EHE || o R~
R |

s

program 02 )
program 03 -
program 04 program 03
program 05

program 06

program 07 v
program 08 der test

program Q9 v
program 01

IFigure 12: Program selection menu with indication of scroll bar p.de « info@unitemp.de
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Remark: the previous version of SPS_Soft allowed selecting one program out of a list
of 12 programs.

¥ WinVNC S ]
HEHEHG ool BEY
%Progot Test-1 Prog07:

Prog02: test-1000C Prog08:

Prog03: vac-trigger Prog09:

Prog04: Loetung Progl10:

Prog05: test-flow Progll:

Prog06: Pdec-Pinc Progl2:

Al

Figure 13: Program selection menu (old version of SPS_Soft)

The first time a program is edited it consists of one step (step 01/1) which cannot be
deleted. In order to insert a new step (after the current step), the icon “insert” needs to
be pushed (see Figure 14).

3 WinUNC 5 o L
HEH EG @ s SmE Y
: b
tngger [ temp. [ ramp [V time [ vacuum | Fill
value | temp. | 0 °C time | 20 sec
control [ enabl
v N2 | 2.00 | In/min [v’ N2-purge [ vac.valve | topheat
[ [ vac.pump | botheat
I_ HY gate
I_ HV. pump
program name |Pdec-Pinc
step | 01/5 namelpurge
o

select program and save

- |program 01 Pdec-Pinc

x(2)«] =&
S=

Figure 14: Location of insert icon in program edition menu
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In order to delete a step from a program, the icon “delete” has to be pushed. In order
to not delete a step unintentional, this deletion has to be confirmed.

B & e ghon A B 5 Y

trigger | [ temp. [ ramp s [v/ time I_ vacuum I_ fill
value |temp.[ 0 °C time| 20 sec

control | [ enabl

I\_/ N2 W In/min v’ N2-purge [ vac.valve | topheat
|_ ]_ vac, pump I_ botheat
]_ HY gate
I_ HY. pump
program name IPdeC-PinC
step | 01/5 namelpurge |

—
select program and save / =
|program 01 Pdec-Pinc \X[E | é‘

= @ J

Figure 15: Location of icon delete icon in program edition menu

The question “segment delete?” in the following screen has to be confirmed by tapping
the green “yes” button.

¥ e B

[ e | efor o BE Y

trigger I_ temp. I_ ramp I\-_’ time I_ vacuum I_ fill
value | temp. | 200 °C time| 30 sec
control [v/ enabled® temperature bandjl 5.0K :Zéﬁ—b [ pressure

I_ N2 W In/min [ N2-purge [ vac.valve [ topheat
I_ N2-cooling l_vac. pump I\_/ botheat
]_ HV gate

I_ HY. pump

program hame |Test

stepl 02/3 name |T trigger |

‘ M{es ’ x no segment delete ?

Figure 16: Confirmation of segment deletion

4
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1.6.1 Example program without use of trigger control
The next screenshots show the creation of a program with five steps.

In the first step (no. 01/5) 2.00 standard liters per minute (nlm) of nitrogen gas (N2) are
flowing into the process chamber for 20 seconds. In addition, nitrogen gas is purged.
As this step defines a process which has to take a fixed time, the trigger “time” is used.

b v ,. T
HE(Ee o at B BE Y
. b
trigger [ temp. [ ramp v/ time [ vacuum | fill
value  temp. 0 °C timel 20 sec
control [ enabl
v N2 2.00 Infmin | W N2-purge | vac.valve | topheat
[ [ vac. pump | botheat
I_ HY gate
|_ HV. pump
| program name |Pdec-Pinc
step | 01/5 name|purge
=z select program and save i
H |program 01 Pdec-Pinc X‘ = ‘ | $| ﬁ'j\f

The next
step (no.

Figure 17: Typical program step for purging with nitrogen gas

02/5) features the evacuation with rough (rotary vane) pump until a set pressure inside
of process chamber (here: 5.0 x 10 hPa) has been reached. Please note that both
boxes (vac. valve, vac. pump) are checked! Once this target pressure is reached, the
next step will be performed.

» WinVNC I ‘ e
ED S @gonan ] 5E Y
: 3
trigger [ temp. [ ramp [ time [V vacuum I_ fill
value | temp. | 0 °C vacuum | 5.0 )(10"_2 Pa
control [ enabl
|_N2 | 0.00 Infmin |_ N2-purge |\_/vac. valve I_ topheat
I_ |\_/vac. pump I_ botheat
I_ HV gate
I_ HV. pump
| program  name IPdeC-PinC
stepl 02/5 namelwait
select program and save =
“program 01 Pdec-Pinc X| = | 4" = @

Operatlon manual SPS_Soft En 07_2014
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Figure 18: Typical program step for evacuation with vacuum trigger

Step number 3 (no. 03/5) contains an evacuation step (trigger: “time”) of 20 seconds
using the rough (rotary vane) pump.

e e S W=
B He sfoam b BEY
trigger I_ temp. I_ ramp W time I_ vacuum I_ fill
value | temp. | 0 °C timel 20 sec
control [ enahl
[ N2 | 0.00 In/min | | N2-purge [Wvac.valve | topheat
[ W vac. pump | botheat
]_ HV gate
|_ HV. pump
program  name IPdec-Pinc
step I 03/5 namelpump
= select program and save =
tjhprogram 01 Pdec-Pinc X| = | *‘

Figure 19: Typical program step for time based evacuation

In step number 4 (no. 04/5), nitrogen gas (N2) flows into the process chamber con-
trolled at a MFC controlled flow rate of 2.00 nim (In/min). The trigger “pressure” causes
this segment to remain active until a pressure of 1.0 x 10? hPa has been reached.

| & | ool onan | B | % W %
trigger | [ temp. [ ramp [ time | vacuum [V fill
value temp. | 0 °C vacuum | 1.0 x10 [+2 Pa
control [ enabl
W n2 [ 200 Infmin | W N2-purge | vac.valve | topheat
[ [ vac. pump | botheat
]_ HV gate
|_ HV. pump
program  hame |Pdec—Pinc
stepl 04/5 namelfill
= select program and save o
U“program 01 Pdec-Pinc X| = | ‘*‘ =
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Figure 20: Typical program step for process gas flow with pressure trigger

The last step (no. 05/5) features a hold (pause) for a time of 300 seconds.

S _____ e
Bl & | a9 g omfan | Bx | %l X
trigger I_ temp. I_ ramp I:’ time I_ vacuum I_ fill
value | temp. | QfsE timel 300 sec
control [ enabl
|_ N2 | 0.00 Infmin [ M2-purge [ vac.valve | topheat
[ [ vac.pump | botheat
|_ HV gate
I_ HV. pump
program  name IPdeC-PinC
step I 05/5 namelhold
select program and save ==
“program 01 Pdec-Pinc X| = | ‘ﬁ‘ | 0

{i

Figure 21: Typical program step for time based hold event

1.6.2 Example program with use of different triggers

The next screenshots show a program with 9 steps making use of different types of
triggers.

Step 1 (Figure 22) uses a trigger type “vacuum” with a set value of 5.0 x 10 hPa by
using both fore pump and high vacuum (HV) pump. Once the set pressure is reached
the program will continue with next step (Step 2).

e L e
@D EHS | oAt B 5 EHY
trigger [ temp. [ ramp [ time v vacuum |_ fill
value | temp. I—O 4 vacuum | 5.0 Jthl'_5 hPa
control | [ active:
I—N2 | 0.00 Infmin [ vac. valve
[ N2 fll [V vac. pump [ botheat
[ cooling [V HV gate
[ air-cool [v/ HY. pump
program name IHV-T+300C
step IT[Q namelpump-trigger
select program and save *
= |progrzlmg 02 HV-T+300C ]| X| =2 ‘ | é| fa)

np.de « info@unitemp.de

Figure 22: Program step for evacuation using high vacuum pump system
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Step 2 is a heat up step (trigger “ramp”) under HV evacuation with a set ramp rate of
0.7 K/sec. Once the set temperature of 265 °C is reached step 3 will continue.

D e | sd@otan B BEY

trigger [ temp. [y’ ramp [ time [ vacuum is_ fill
value temp.l 265 °C ramp | +0.700 K/sec

control

[ N2 | 0.00 Infmin [ vac. valve
[ N2 Al [V vac. pump |V botheat

[ cooling [V HV gate
I_ air-cool |\_/ HY. pump

program name IHV—T+300C
stepl 02/9 namelramp-l

select program and save

= lprogram 02 HV-T+300C ~] X

[

) =

Figure 23: Program step for heating up with fixed ramp up rate

Step 3 defines a heat up step (trigger “ramp”) still under HV evacuation at a smaller
rate of 0.1 K/sec. Please notice that a trigger “ramp” does not wait for a certain tem-
perature as start condition. In the present case the smaller ramp (step 3) helps to pre-
vent overshooting of temperature under high vacuum condition.

E B & |epgorae By BE Y

X
trigger [ temp. [v/ ramp [ time [ vacuum |_ fill
value | temp. | 300 °C ramp | +0.100 K/sec

control

IW In/min [ vac. valve

[ N2 fill [v vac. pump |V botheat
[ cooling [V’ HV gate
I_ air-cool I\-_f HY. pump

program  hame IHV—T+300C

step| 03/9 namelramp-2

select program and save

= lprogram 02 HV-T+300C | x| ;| 'ﬁ‘ $| fa}

Figure 24: Program step for heating up with smaller fixed ramp up rate
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Step 4 using a “time” trigger defines a heating step under high vacuum and a set tem-
perature of 300 °C for a time of 600 sec.

A WinVNC

DN oo

B EHG | e @A B | % EH Y

trigger | [~ temp. [ ramp : [ time | vacuum I_ fill
value | temp. | 300 °C time| 600 sec
control [ active:

S 00 i

]_ vac. valve
|_ N2 fill ]\_fvac. pump I\_/ botheat

|_ cooling ]\T’ HY gate
[ air-cool I\_/ HVY. pump

program name IHV-T+300C
step| 04/9 namelhold

select program and save

-

[program 02 Hv-T+300C ~] X| ;| *| *‘

Figure 25: Program step for keeping constant temperature under HV condition

Step 5 (using a “time” trigger) sets the set temperature back to 0 °C, closes the gate
valve and switches off the high vacuum pump while keeping the fore pump active.

N WinVNC

RS N ~ s

A
|_temp. I_ ramp I\_/ time I_ vacuum I_ fill

trigger

value | temp. I—O o time|—5 sec
control [ active

- = IW e e

|_ N2 fill ]\_/ vac., pump W botheat

[ cooling | HV gate
[ air-cool [ HV. pump

program name IHV-T+300C

stepl 05/9 name|gate-close

= select program and save =
ﬂ|program 02 HV-T+300C ~] X| E| ﬁ‘ $|

Figure 26: Program step for switching off HV pump
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Step 6 uses the “fill” trigger to purge the process chamber with nitrogen gas up to a set
pressure of 5.0 x 10 hPa. It should be noted that depending on the location of the
pressure sensor with respect to the process gas inlet the reached pressure can ex-
ceed the pressure value specified in field “vacuum”. Note that in present case the step
name has been name “fill-3mbar” in order to take this inertia into account.

B WinVNC e =]

EHED Ee @ at B HEY

: 15
trigger [ temp. [ ramp [ time [ vacuum |7 fill
value temp. | 0 °C vacuum | 5.0 )(10"_1 hPa

control [ active
 EEm B e ol
I_ N2 fill |_ vac., pump I:’ botheat
|_ cooling |_ HV gate
[ air-cool [ HV. pump
program name |HV-T+300C
| stepl 06/9 namelfil|-3mbar

. | Select program and save =
ﬂ|program 02 HV-T+300C ~] X| :,| 4-‘ $| ful

Figure 27: Program step for purging a process chamber up to a trigger pressure

Step 7 uses a “time” trigger for water cooling of the heating plate for a time of 300 sec.
After this time step 8 continues.

EHED HMe o@oa |G RE Y

[,

iy
trigger |_ temp. |_ ramp W time |_ vacuum |_ fill
value | temp. | 0 °C time | 300 sec
control [ active:

o e 5
[ N2 fill [ vac. pump |V botheat

v cooling [ HV gate
I_ air-cool I_ HY. pump

program name IHV—T+300C

| step | 07/9 name |cool
select program and save

= lprogram 02 HV-T+300C Rl x| ;| 4" ¢| fa}

Figure 28: Program step for time based water cooling of heating plate
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Step 8 activates a flow of nitrogen gas (2 In/min) in the process chamber in order to
increase the cooling rate.

B EHo oo b BEY

[~
trigger I_ temp. |_ ramp |~7 time I_ vacuum I_ fill
value [temp.[ 0 °C time | 900 sec

control [ active

[ 2.00 Infmin [ vac. valve

" I_ N2 fill ]_ vac., pump I:’ botheat
v cooling [ HV gate

[ air-cool [ HV. pump

program name |HV-T+300C
stepl 08/9 name|c00|+fi||

. select program and save =
ﬂ|program 02 HV-T+300C ~] X| 5| ﬁ‘ $|

Figure 29: Program step for water cooling and nitrogen assisted cooling using “time” trigger

The last step 9 switches off the water cooling of the heating plate and uses nitrogen
gas to cool down the process chamber.

B HE| e dona B B E Y

[~
L&y
trigger [ temp. [ ramp v time I_ vacuum I_ fill

value | temp. | ofcE time| 150 sec
control [ active:
 Em . T e
I_ N2 fill ]_ vac., pump |7 botheat

I_ cooling ]_ HY gate
[ air-cool [ HV. pump
program hame IHV-T+300C
stepl 09/9 namelfinal-purge

select program and save

[program 02 HV-T+300C ~] X| ;| 4*‘ |

-

Figure 30: Program step for nitrogen assisted cooling using "time" trigger
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2. Configuration and manual operation of vacuum process

system

2.1 Config menu

The Config menu shows the hardware configuration of the respective vacuum process

system. It contains the tabs

211 Gas

This tab shows up to four process
gas lines with respective gas type
and the maximum flow of the MFC
(mass flow controller) and the
presence of cool and purge gas
lines. The push button “readout”
next to “MFC” can be pushed in
order to show the current gas flow
of the respective process gas line.

2.1.2 Heat
This tab is showing the values of
maximum and minimum tempera-
ture, maximum ramp up and max-
imum cool down rate as well as
quantity of IR lamps, lamp power,
lamp voltage and lamp packets.
When the check box “enabled” is
set, a lamp test will be performed
after switch on of the vacuum pro-
cess system.

2.1.3 Vacuum
This tab is showing the type of
vacuum pump, vacuum valve,
pressure gauge and ultimate
pressure. The check box “vacuum
enabled” needs to be set
(checked).

e o =4 = e
|\WHEHES s | B
- i, manual | EITITD edit ﬁ daka EEIE
home owﬂu J conbrol progranm
Ly
gas | heat | vacuum | cooling | option | info |
i
linel i line2 rline3 line4
gas |2 [ f@ess e[S fgas o [e]jeas [hc [ |
type [MFC__ | Htype none [l Gpe RORERNITY [ Typefnone |
flow [ 5.00in/min | flow [ 000 flow | in. | fow [5.00In/m |
MFC _readout | | MFC || mre | mec |I
N2-coal N2-purge . N2-fill up air-cool
‘ [ enabled penahled | [ enabled |_enabiad ‘
|
F WinNC - =
FOIEEET T
. PID | 4, manual |(EITIT) edit __«‘ data EEI'.%
home contig control .? control |program
gas | he% | vacuum | cooling | options | info |
temperature Text Text I
max temp. ’W lamp qua 24 I_ enabled
min temp. 0°C | lamp powa| 1000 W lamp test after switch-on
1ax ramp. 2000 Kfs | lamp volla{ 230 v
|
min ramp. | -20.00 Kfs = lamp pacl 6 I
|7 topheat
[v batheat
¥ wnvhc = — sy 5
NIRRT ERE TR
| PID |.emuual mmlj»ml% |
| rmllg program logger language
‘ gas I heat | Vacuum | cooling | options | info I
yacuum I
[ vacuum enabled
otarie
valve E3 |
-3
‘ sensor |TFRZE0 pump 10 10x Pa
— info
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2.1.4 Cooling
Inside the box with red lines the
type of chiller, the type of water
flow sensor and the type of tem-
perature sensor is set. Below this
box several values can be set:
“on >="is the threshold value of
the chassis temperature above
which the chiller is activated. The
value at “alarm flow” provides a
trigger value for alarm (i.e. when
the flow of cooling water should

B WvNE 5 = [ 5 il
O EET T
ul 4 PID 11, manual | ST edit |30 data |SST
hoite | contig control |l control | program logger | _language
gas | heat | vacuum | cooling | options | info. l
—=oolsystem coolsystem coolsystemn
v enabled [ enabled [7 enabled
error flow <| 2.0 [fmin error temp > | 50.0 °C
chiller Jno chiller | = | sensor |no sensor | ¥ | sensor |no sensor ;i
on == 25°C | cool water I 0.0 I/min | :hambertemp. |12.8 °C
0°C - 255C
delta off 3K | alarm flow >[ 2.0 /min alarm temp = |45.0 °C
1K - 5K | error flow - 101/min ASC - error temp.

be below this value, an alarm is triggered). The value at “alarm temp” pro-
vides a trigger value for alarm (i.e. when the chassis temperature exceeds
this value, an alarm will be triggered). The values in purple color indicate ei-

ther a range or a maximum or
minimum value.

2.1.5 Options
In case of additional features
(“options”) this field shows these
options. Examples for options are
oxygen sensor and interlock.

2.1.6 Info
This tab provides a counter for
operating time (in hours,
minutes and seconds), allows
setting the time. When logged in
as “admin”, hitting the button
“user control” allows to adminis-
ter users (see)

o WinvNE 5 = = ] S
\HHES s b BEY |
(S | ‘ PIDQ’U manual mﬂ]E*mFEE:i |
|[L__home conli) cuntrol ‘w control program logger Lanaage ||
: gas | heat | vacuum | cool I options | info |
02-sensor interlock l
[ enabled [Wenabled = active intorlock
liftpin close >= (110.0 °C  50% until 200,0°C
|— Stkiec open <= [100.0 °C 20°untll 1100 °C l
additional TC hotplate
[ enabled > hotplate with conling
caclwater| 0°C — = max, cooling lemperabre
b WeNE b = = | = |
FEEEET T @Y ]
Lt o e i el |
- L PID | i manal | EITTED edit |5 data | ST i
hoie contio control | ' control | program Togger language |
i
gas | heat | vacuum | cooling | options | info [
—operating hours counter- — parameter I‘
current ﬂ 12 h I 59 min| 8 type TP 150 |
total timd 29 h [37 min[ 3 serial no. | 0 ‘
Text | | power 0 KW |
ﬁ voltage
display_time  |28/03/2014 13:49:35 - e I|
|
% user contral EG . o parameter management
report |

The content inside the box with red line cannot be modified (even with “admin” level)
as it is part of the vacuum process (e.g. RTP) system.
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2.2 PID control menu

The PID control menu shows the current PID parameters of the process control and
offers the chance to improve these parameters by a new tuning. In order to modify the
PID parameters, you need to be logged in “control” or “admin” user level.

In the following picture, the PID parameters of the first IR lamp field (zone 1 field) are
shown. The value “P” represents the proportional factor, value “I” the integral factor

and “D” the derivative factor.

= WinVNC - [E=REER
EE| E S| =@ o a N = -
o~ o ke PID Iy, manual | BTTD edit | E=~ data e
home contig regler -) control program logger language
PID ‘ option | limit | first_tune | fine_tune
. zone 1 field zone 2 frame front back zone 3 frame left right
W enabled D enabled EI enabled
P | 0.210
I | 6.909
D | 1.752
t 0.15 sec

Figure 31: Screen showing the PID parameters of IR lamp control

The tap “option” allows entering other PID relevant factors, e.g. PWM (pulse width

modulation) and quantifiers for P (proportional) and D (differential).

» WinVNC [ [l
Bl & |29 @R onl an e
F
Fa o Ly PID Iy, manual | ST edit | 5= data =
home contig regler -J control program logger language
PID | option | limit | first_tune | fine_tune
zone 1 field zone 2 frame vh zone 3 frame Ir
PWM on 0.0 sec.
PWM off 0.0 sec.
quantifier P l 0.10
quantifier D l 0.25
factor D l 0.00
power | 100.0 %

= =
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Figure 32: PID option tab allowing entering of other PID relevant factors

The submenu
“limit” shows the settings of the respective vacuum process system. The values “max.
temperature” and “min. temperature” define the operating temperature range.
Exceeding the value stated in “max. warning” or underrunning the value stated in “min.
warning” will lead to a warning message. This warning message has to be prompted
by checking a check box.
In case the value stated in “max. error” is exceeded or the value stated in “min. error”
is underrun, an error will be triggered. As this error could have some quite severe root
causes, it leads to the abortion of program.

Bl & | a9 ol onfan | B | % Bl S
* et IﬁD manual | EITD edit | (5~ data | =
home contig regler control program logger language
PID | option | limit | first_tune | fine_tune |

max. error 12000 —— -
max. warning 1100ec - Jo oo e

i

). temperature 1000°C - - -4 --

=1

h. temperature Ooc |

min. warning -loc

min. error -10°C

Figure 33: Settings of temperature limits
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The submenu “first_tune” allows a rough tuning of PID parameters.

The desired temperature (in degrees centigrade, °C) and lamp power (in percent)
have to be entered in the fields with light background color. After pushing the “start”
button, the rough tuning of PID parameters starts with respect to the entered tempera-
ture and IR lamp power. The rough tuning usually takes about 20 seconds but can be

interrupted by pushing the “stop” button.

B WinVNC 3 [E=R R
EINEEIEE LA L=
Fal et PID Ly, manual E edit | B3 data | =
home contig regler J control program logger language
First enter : o
. & PID option limit first_tune fine_tune
desired 7y
:emperg-lR zone 1 e 1 — frame front back frame left right
ure an :
lamp power e [+126 °c| » ; » ;
d power o ol power O
Th h powe I 100.0 | 0.0 % frame lamps frame lamps
en pus |
tsr:arf:tl%run SOT [ +0 0-25% [ 0 % 0-25%] 0 %
e
tuning pro- —Em _ o e el N
cess warhing [ 0000 = | I = e
D =\ = = =
Ablue statps  Iinskily S——r || It
progress | |||V —| I=—= || £ i
bar will start|  stop r run | =y e oy L=
indicate the -
tuning sta-
tus . .
Figure 34: Menu for rough tuning of PID parameters

The submenu “fine tune” allows a finer tuning of PID parameters.

TIR

temp.lTlm%f
power| 100.0 | 00 %
| +0

error | _ :

N WinVNC N ol o=
EHE e oA 5 o %
* ok PID I, manual | EITTD edit | - data | Soie=
home contig regler "2 control program logger language
PID | option | limit first_tune | fine tune |
zone 1 - field frame front back - frameleft right

add power of
frame lamps

0-20% IT %

R warning [ 0000 ;' '; 5‘: E
e —— I ——
- i — F—x
start| stop|  run | =, - ::Ig =

add power of
frame lamps

0-20% |T %

ITniTemn (GmhH o Senefalder Sfr 0« N-RR27R Pfaffanhnfen ¢ +40 (MY RAAT 7R 7R AR e \wnanns ||nn‘nmp.de . info@unitemp_de
Figure 35: Menu for fine tuning of PID parameters
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2.3 Manual control

The manual control menu allows the interactive (i.e. not automated) operation of the
vacuum process system. In order to use this option, you need to be logged in either as
“admin” or as “control” user level.

There are four submenus (tabs) which refer to “gas
“logger”.

, “temperature”, “vacuum” and

The submenu “gas” allows the manual control of inlet gas lines. This control covers
opening of process gas, cooling or purging gas lines as well as of chamber valve, set-
ting of process gas flow and checking of the MFC status.

X WinVNC N [E=EE
HEEHS oo BE
P PlD [, hend | EHTID edt |2 dota | T
home contig control sl control program logger language
shamber temp. [13.5 °C
gas |temperature| vacuum | logger |
gasl —N2 gas2 gas3 -gas4
Open process O ’ a B
gas line > en il O : O ' O
Set process $at> [ 0.00 Infmin | ==f [ 000 In/m et [0.00In/min |set [0.00 In/min
gas flow flow [0.00Infmin | flow [0.00 Infmin | flow |0.00 Infmin |flow [0.00 In/min
Check MFC ke info |[MFC|__info ||MFC _ info [|MFC | info |
Open cooling — N2-cool : N2-purge air-cool chamber-valve
gas line )O on/foff Q ™ on/off O on/foff
Open purge ' i : )
gas line

Figure 36: Submenu for manual control of inlet gas lines
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The submenu “temperature” allows to manually switch on the IR lamps of the respec-
tive vacuum process system.

B WinVNC " e
Bl & epghomae |G | SR EH R "
e PID @ hend | i 2 | 27 e | =
home config control control messages logger language
chamber temp [23.4 °C [24.1 °C
gas | temperature| yacuum | logger cool water 0.0 I/min
temperature - s
100
temp. I 0°C
600 Lo
ramp | +0.00 K/s
Set I +0.0 °C 400 E
T1 | 2280 gl
200
i) oo
T3 I . 5
I— -100 =50 -60 -40 20 a 20 40 80 &0
- 50 - el
o |- |
power 0.0 % start/stop bottomheat |
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2.4 Data logger

The data logger option allows storing of process data as csv (comma separated val-

ues) data on external storage media.

2.4.1 Setting of storage path

The process data can be stored either

i) On SD card (located in the rear side of the touch panel)
i) On USB 2.0 memory stick (located in the top cover of the vacuum process ov-

en), and
iif) On network folder.

If the storage path is set for the first time or if it has been changed (1.), the new stor-
age path has to be confirmed by tapping the “test” button (2.). Then the new (and cur-
rent) storage path is shown in the respective field right to the “test” button (3.).

A WinVNC |& o o=
HEH(EHS| =8 By
P ‘ ‘ pp ‘ o, manual | g - | 3% data |% |
home config control J control messages logger language
— storage additional data
1, Rath to sd card [\Storage Card SD\ [ vacuum
: 1
h to ush stick |\St0rage Card USB\ P gas"
path to network I\\ Wl
|\Storage Card USB\ | N2 cool
[ N2 purge
~ modé
| 1 sample{sec]
I_ start automatic -
I 0 archiv number

Figure 37: Data logger menu with order of setting storage path
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In case that the selected storage path is not available (e.g. missing connection to

computer network), there will be a red bar in the field right to “test” button.

I_ path to sd card

I_ path to usb stick

IU" path to network

—made

I_ start automatic

I\Storage Card 5D\

|\Storage Card USB}\

M\

—sample

1 sample{sec]
0 archiv number

[ vacuum
|_ gasl
l_
[ gas4
[ N2 cool
[ N2 purge

B WinVNC e o o
& | 29 @l oo A =%
S PID | ), manual || edim - |2 cata | SRR
home config control j control messages logger language
—storage additional data

Figure 38: Data logger menu with unavailable storage path

2.4.2 Selection of process data

Typically the process data cover time, set temperature, actual temperature, power,
temperature of cooling water, flow of cooling water, pressure inside of process cham-

ber.

TIME[sec] ~ SET[°C] TEMP[°C] Power[%]
0 20,6715 20,6 2,10E-02
1 20,78851 20,6 6,43E-02
2 20,91201 20,6 0,1174808
3 21,04852 20,6 0,1851521
4 21,17202 20,6 0,2544425

15,06438
15,18012
15,19459
15,24523

15,1982

Water [°C] Water [I/mii Pressure[hf V_valve V_pump

0 1000 False False
0 1000 False False
0 1000 False False
0 1000 False False
0 1000 False False

Gasl Flow1[l/mir N2_cool
True 0,180484 False
True 0,3859565 False
True 0,4717351 False
True 0,4962643 False
True 0,5065982 False

N2_purge  Error

False
False
False
False
False

o oo oo

Warning Init@

© oo oo
o oo oo

If required, flags indicating the status vacuum valve, of vacuum pump and of process
gas flow, the value of process gas flow, flags for the flow of cooling and of purging gas
as well as codes for errors, warnings and initialization can be shown in the process

data.
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In order to have additional values and flags logged in the process data file, the respec-
tive check boxes need to be checked (see Figure 39).

"

EEEEEY TN T

o~ et N PID manual | (TTTD edit | 52 data |
home conlig control control program logger language
—storage 7~ additional ~
I_ path to sd card |\Storage Card SD\ N vacuum
: v gasl
P path to usb stick [\Storage Card USB\ i
[ gas2
I_ path to network "\ [ gas3
Jial gas4
test W N2 cool
W N2 purge
— mode sample \
I 1 sample{sec]
I\_/ start automatic
I 19 archiv number

Figure 39: Checked boxes in frame "additional data"
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2.5 Export and import of programs

All programs stored on the touch panel can be exported to different storage media. By
pushing the button “im-export” on the start screen (see Figure 40) the import/export
menu is selected.

H WinVNC d
B Bl o e d o ar| B

el

= F
- R : p— =~
\j . e PID manual | gF== « | - data | ESle=
config control control messages logger language
U N 'EMP o)
’ Universal Temperature Processes
edit

21.1 °C [E
1.0e+003 hPa ==
16:52:36 ©

program

program 02 v

Figure 40: Location of push button "im-export" on start screen

The import/export menu (see Figure 41) clearly defines the steps required for import-
ing programs from external storage media or for exporting programs to external stor-
age media.

FEEIEE =R
—Import export programs PS S5 =~ s IE Ic
select program oo [Esor e N iss
1|
’ 2 %]]] import programs in 4 steps 4 [ [
import select programspace in control unit save
program 02 EH
1 export
export programs in 3 steps 3 g
select storage space
2
[Esen e [5a
SE ES EE EC

s

Figure 41: Import/Export menu
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The three steps for export of a program to external storage media is explained in the

next figures:

First the program to be exported has to be selected through the pull down menu.

program
program

select storage spa program
3_| program
program
program
program
program
program

03
04
05
06
07
08
09
10

program 03

X WinVNC N S LE X
B G oo gonan B RE X "
— [+
import export programs BS o = i e =
select program ICEN  ETN EE E
1|
2 ﬁ import programs in 4 steps 4 [
import select programspace in control unit save
program 02
export

[0 20
EE EC

v

Figure 42: Selection of program to be exported through pull down menu

As next step the storage destination has to be chosen (see Figure 43). In the present
case the USB memory stick shall be selected. After selecting the destination “Storage
Card USB” the “OK” button has to be entered.

select storage s[(.

[~ Storage Card USB

| Application Data

___/ Program File

Control Panel.ink ___j Temp

» WinVNC I\ PR T ——
EHEDEG eodota By B E %
—— [
import export programs 55 = o = = T
select program || ||
!
2 X 4 [
import % My Computer e
p 3 [ . ) _
L/ Metwork g Spafane Card SD | My Docurme |]
1= = export

N

o[ |

Marme: IMy Computer

Type: I

EIES

Figure 43: Selection of destination path for program export
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The selected path appears in the line “select storage space” (see Figure 44).

BB ghonan | B B X
—Import export programs BS o= = i i e
select program | EEER || eI T i ) e
1|
‘ 2 %m[ import programs in 4 stel'&s 4 [
import select programspace in control unit save
|program 02 EH
1 export
export programs in 3 steps G
selecl—storagespace
ﬂ\\Storage Card USB )
[EE| | ||
SE ES EE EC

Figure 44: Confirmation of destination path for export

The process of program export is started by pushing the “export” button.

E B & |epgorae By BE Y

prograrm I HACLILIMT pUmp IT vaue| +0.000 Textl +0

artive steps I 1 vacuum valve 0
wacuum control 0 va\uel 0

name step

‘ I yacuurm by pump IT

trigger | 0 Wacuum b gate 0

gasl I 0 Text [Q process cantral 0 timel 10 tamp I 10
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Figure 45: Operation of program export

The progress of program export might take some time (it cannot be shortened). At the
end of program export, the import/export menu reappears. By pushing the home but-

ton the start screen can be reached.

As the import of programs is similar to the export of programs it will not be described in

further detail.
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2.6 Access management

There are five user levels which define the available user rights. The following matrix
shows the available rights of each user level:

vailable | Start of | Selection | Edition of | Manual | Change of Admini-
Rights | process | of recipe recipes control | PID parame- | stration of
ters and con- users
Login trol process
name: settings
admin X X X X X X
control X X X X X
edit X X X X
select X X
start X

The login requirement for the four lowest levels (select, start, edit, control) can be
waived by the system administrator (login: “admin”). In Figure 46 the login require-
ments for user levels “start”, “select” and “edit” have been waived (the respective
check boxes are unchecked).

Unchecked
boxes, i.e.
waived log-
in require-
ments for
user levels
start, select
and edit

3 WinUNC " o0
EHED EH e oA L = Y o
P ‘ PID ‘ i, manal | w3 data |% %|
home contig control ;9 confrol messages logger language
gas | heat ‘ vacuum | cooling | options | info |
operating hours counter - parameter
current time| 1 h |43 min| 5 type [vPO B
{total time | 94 h | 9 min| 22 serial no. | 0
login - time power | 42 KW
| loginstart 104014 152213 | ORge |__6¢230V
I— bsainseloet - _ curren | 6x32A
RAI seiec — user administration
I_ login edit e . /y parameter management
- | X
| I\,_/ login control | o e

Figure 46: Configuration information screen with waived login requirements

Each login (for all five user levels) expires after a certain time (which can be set by
system administrator).
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